DESCRI PTI ON WD 2011/ 093512PCT/ JP2011/ 052077 COVPOUNDS FOR SUPPRESSI NG A
PERI PHERAL NERVE DI SORDER | NDUCED BYHANFARTIOEANCER AGENT Technical Fiel d

[ 0001] 5TWe 2prig®esiz i nvention relates to a medi canent t leatr/JsrppoeesEs (Or
m ti gat es)OMFAFNIGUECMSUPRHESGIN@GIA BERTFHBRAT: (EBRVE PISHROBE{INDSTED BUCAN ASTI- CANCER
nunbness,2G¥8Tn and the |ike) due to peripheral nerve disorders induced by
anti-cancer agents. [0002] io (Background 'of the Invention)

Neur ol ogi cal synptons (e.g., dysesthesia such as nunbness, pain and the

| i ke) assoteahweidt-ad tFieflHe chenot herapy of cancer often pose problens in
cancer treﬁ’{)% ts. For exanple, a large variety of side effects such as
nausea (vo ﬂ]g), hair |oss, 15 anorexia, diarrhea, constipation, linb
nunbnesss; pain, shOPddens, iheesopanirelandst be &ikediatamekmonhaas the side
effects of anticancer agents such as paclitaxel (t,axgl) and the |ike. Anmong

these si deSBPRERISES Qfr BEbYFRETS )syRStOHE PRULPLOYYEds CHERF ™S ulth %ag
nunbness, gakdsadithaubhkes sauseddhyppeni pherade naee dledisorders | ack
an effective inproving nethod. _ Acut e synptons of such peripheral '
nerve di sopgeirhend mgevaudtsPrdeyfailfddfedneyuratlgi£argRd 268%% synpt ons
acconpany WWPSS and pain in the fingers and toes as the treatnent

pr oceeds. en the synptons becone serious, the quality of life 25 (QOL) of
pat i ent $0 i $Baskdeding d¢égkhdelneentawindenced by difficulty in using fingers

skillfully, incr [, o] y, di ffi il mal Kipg gugglhg)ﬂéggrb
toes and the I|i klgﬁreodlogl%gtl ;%?’%@e!ﬁntl%) (ae'ﬁ{édi gg%r&e%% %ll ni cé:_ I f/l effective for
t hese neurphbgiaal thenptieas assowiatadawliabl ehe agtentdideestpy eof whanrearhese 30
neur ol ogi cal_ s tonms _are devel oped during treatnment _with antica

agents, ei PEE?IYt esed8§8§§e%? JtIheCpaélnctelr- Eiﬁgté?‘erébse'nt 2 OF s Hett eeds(eédtig%e

medi cat i onvhsiéh pemidiavedf foct sredickatisonatsea (drianimg) Eveai mhiersst, he
treatnment is stopped, sequel ae of continued neurol ogi cal. synpto such, as
nunbnes$® aABO¥$ELS i I{%la&frthéﬁ' r Eﬁﬁ??ll.p%tﬁoﬁl’vﬂéﬁ}gofl% e%ﬁ)’ov%%/l _ e&;{%ﬁ%@%géﬁ'
synpt oms ( @efcopdhiseShlesha Sied A% nwehness, tiaidianerrbecsi &e)ardni -

peri pheral WO 2011/093512PCT/ JP2011/ 052077 nerve disorders caused by the
adni ni st r abRBACHIAEANTENERCR e P2 Hgdreet ol hRaCHos®d it ThlS f adf R Iof
various antjaLancef. age8Les, aiidie e OpIERindf (& of.NCLIBEMALS [ Whchor
mtigating tﬁese neur ol ogi cal synptons associated with a treatnment with an
anti- 5 cameenumgess hasibeendddst rlddke( neAuped et RFGEPREREL INAFG non- pat ent
d.ocune.ntzo 221" s%?c?eorgs] lack. an %@Pfé@t% ng>Lr8¥§n<5 n'ﬁe{m?%. I _rrportfant role for .
bi ol ogi Cal defense, it i also Wel 1~ known to°br i ng an invasive severe pain
m r epr esent ed byAecuteuwyapabhiscopasuch \weirdphexeéedsrishalisorderef intbude| e

and unnecessary. for_ t.he _bqdy. The neurgpathic pain.is _a ain that
conti nues 5‘93?1&/]5&5 & 88§’p¥%‘t“é§]eﬁfraé 5 Baﬁﬁ??\? ured ttﬁmg'sﬁég%ﬁﬁé‘%ﬁ’gi ng

peri pher al nameh&entaml paehVv o stisy stigigerswhhdhtoexclasdehehypeathgesi a in
which even a mld pain stinulation 15 is felt as a s%vere%n gpgn aneous
pai n acconBAAGEFE un¥BAT o hALTERHPES s PRERTS , SHIHB Gy nitRS i Ak ich C&vEATE

li ght cont aebr.ptéMiAticanst hat maoesi1IRoHeder8topaf Qaidenicadi bgedif Cangey a

pain and the Iike. It has |ong been unclear in which site such neuropathic
20 pain isl@xw@s%efdrwyrﬁmaklgrb%%w'sr%flcrqse\é%rr,l%r?é fédt oBar Mt il y
ani mal node},s hayg, pepr devalapeddd dnecent yerks, and the el ucidation of
the onset nmechani sm thereof is ongoi ng. The representative nodel s include
the spinal cord Atrreeddargat ronedbdaherdy Hdiimigadl Chemie(iios- parerecunent
3), the sciatic,nerv rfi | i L.Qn I t

(non- pat ent' e%%ﬂ%@nﬁaeﬂ)%?m?gg&%r?dselA%at%h’ggé%? g’ I%)ag;dat%le}J c?trfég% rtghe@léec? <311:thie(:S ©
nerve ato severalogidads syypBensette etevallopédodupaeritred¢oenenvi ) antie nodel

with ligation and cl|l eavage, of tjbial nerve_and whaol.e sural n | eavi ng
the sural fBPG8" %%Fr%&ogﬁégara I6‘9\7%)051""1‘%( ﬁgngg%taer%l fﬁngggu%g%%{@%)lsand t he
like, all ebcwbisdd,creatiestpahhokogyssirilmied, 0 olumdicht oon cimedrtbpabhhc
pai n by causi ng peripheral nerve disorders. as been (&I arified by

| t
t he anal ysf¥ebfWitRddCarrRaF Aotet 3 ﬁtﬁgpefjhesﬁ%%]ralfp%tcol}f;lﬂ‘é% opat hi c
pai n incl udes-9n6g nCaYaedoRY SHANGRS nuRbhBes Pakd PR ali kBebY Eess UtdinaAs .2
sustai ned increase in the sensitivity or spontaneous firing and the |ike of
W02011/ 693512PCTED PRa /G5 X7 abAEe p et Piricgi caér §¥REARS i (fg9From a
peri pher al | .SOr, 0 ]-!I%;r? - :ng.\o aussik v
changes indp%gg%%na Sgl(;%?]dggrﬁ I g %s%’ g%%#g?ﬂ%n%%? plzltn%r%tg ogurrent 8). The
changes in the spinal cord are caused by lactivation of mcroglia, and 5
factors such as cytokine and the |ike produced and |iberated fromthe
activated mcroglia are considered to stinulate secondary neuron and
enhance pain sensitivity. It has been reported, noreover, that incidents
simlar to those in neuropathic pain nodel also occur in aninmal nodels of

. - Y - =
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Pat ent docunent 1 describes that (i) a compound represented by the fornul a:
[0005] (CH2)" A S021?1 25 [0006] wherein R is an aliphatic hydrocarbon
group optwortaltlop3siavi ng substituent(s), an aromati c hydPOTAPLONOEROTUP

optionally having substituent(s), a heterocyclic cOoup optionally having 30
subst it uentgsye dgsﬁlrgﬁﬁsr‘é@#%%%rﬁye&hﬁya@ﬁjemf%ﬁmléln SHRAN VY EIGTIRE i s a

hydrogen af omorean al hpbati mitidigoearben & ary ieRisi anak lyakam Rgents,
substituent(s), or a group represented by the fornula: [0007] WO
2011/ 093512RCTYhEP2ZeYeL 0BReTy off GOGBEraRerel® YUY iforamhysdyery &6ffor an

al i phatic - tj - ay] [ t sy kb is
t he sane aﬁs]glglﬁoqg}%rdi%? ? e?g%@?ngsgnéls%%%%geﬁydir%}ge%%gﬁ %H[%ﬁ@an arlliﬁ%tn ||8I(J:L '
hydr ocarsboremreaupgepti basal beerhagsigedulisontparmnts JdJocRmest al ndt ggarmr at om or
an aliphatic_ hydrocarbon group, or R and R in conbination forma bond, ring
Ais a cy ot teﬁiéjcgﬁlsrsf?i?)ut ed by 1 to 4 substituents /o selected from (1)
an al i phat {@odsadr ocar bon group optionally having substituent(s), (2) an

aromati ¢ hydrocarbon grqu tional ly having substituent(s 3). a.grou
represent eé by tvﬂbllreo%ﬁﬂrf‘g?i?gbﬁfrl}‘%ﬁéséi ARt amr}fd%ge%i%{f%%ﬁc g,an P
al i phatic hyelear henigr augs Gpitionably bavibRiths Wastinvienvé S9evaardpedh a 15
hal ogen atom Ar is an aromatic hydrocarbon group optional |y havi n% ,
subst i t Herf¥RIESRTGAOBY F TSRS byt he ToOIGRISXCCLEBOBYS (¥1VED) RTATES20
[0010] is A, Qi BREESSMAH R tthe Heapul anhel A8L1bpd D paid( €2 n A O

25 [0012] and nis an integer of 1 to 4, and (ii) a_conpound represented by
the fornmul2evdOPEin Wi 0dIEIREE2 PTFN )P0 /0 5RPEehe ngue® (CHAP n2ir SO N

-Ara L00141n{dfgd ﬂ@ggﬁgifncluding peripheral and central nervous systems,
which includes hyperalgesia in which even a mild pain stimulation
15 is felt as a severe pain, spontaneous pain accompanying
uncomfortable dysesthesia, allodynia in which even a light
contact stimulation that does not deveiop a pain in itself causes
a pain and the like.
It has long been unclear in which site such neuropathic
20 pain is expressed by what mechanism. However, some neuropathic
pain animal models have been developed in recent years, and the
elucidation of the onset mechanism thereof is ongoing. The
representative models include the spinal cord nerve ligation
model by Kim and Chﬁng (non-patent document 3), the sciatic nerve
25 partial ligation model by Seltzer et al. (non-patent document 4),
the model with gentle ligation of the sciatic nerve at several
sites by Bennett et al. (non-patent document 5), the model with
ligation and cleavage of tibial nerve and whole sural nerve,
leaving the sural nerve, by Decosterd and Woolf (non-patent
30 document 6) and the like, all of which creates pathology similar
to human chronic neuropathic pain by causing peripheral nerve
disorders. , |
It has been clarified by the analysis of these animal
models that the development of neuropathic pain includes one
35 caused by changes in the peripheral nerve such as a sustained
‘increase in the sensitivity or spontaneous firing and the like of
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Ra is an aliphatic hydrocarbon group optionally having 5 substituent(s), an
aromati ¢ hydrocarbon group optionally having substituent(s), a heterocyclic
group optwortailop3siavi ng substituent(s), a group represemCedPy1nize7f or mul a:
OR Rla is a hydrogen atomor an aliphatic hydrocarbon_group optionally

havi ng sub&ts tRFeiPPeyal ore Ty ey @y thBgr E5ht d’ewpfiﬁéaion%\?ﬁ :OrEi(%lS] Rda

[0016] whepgifR4anandoRefed €)t,h@ngadRe Gfatidd BeBhaffés eaChHes spihal
hydrogen atom or an ali phatic hydrocarbon group optionally having

subst i t uentqs orRAipBeat hyeftseri naPoRn e tarflegumsRat Be - hykico CRABERS gtBup, or
Ra and Reig,d s | patgon-d U dPBYda A fat iSHrAl rARQBRLS £ 41y dircar bon
group optionall'y having 20 substituent(s), a group represented by the .
fornul a:s [00dYrs F00h8:s 28ytiackimegrodpthe pkidsemrodubpdt aed f blmpaged] §oem]

WD 2011/ 093512PCT/ JP2Q11/ 052077 2)n r [ n

i nt eger of " tac?%yagegalfl%cﬁ(?%lgofagg:ag%é%go%ﬁdqu&%t %?gé?l_%%r}%%nm tr§i c oxide
(NO 5 prattipidroandnbhbhatcapaff aehsandvatyd nhi bitory effect on the
production of inflammtory cytokines, such as INF-a, IL-1 1L-6 and.the
like, and are usef asa&’eﬁﬁ ﬁé%?ﬁl%efddr mPREOBE bpH aa%(ilélcébeflff%a?lr%ln]tarofto

di seases i¢wddediingnearehaen it gRASCHodaUt O] BN ud SAasSEBnal Niddamenber y

di seases, central nervous system di seases, /0 infectious diseases, .sepsis,
septi c Bhouri@diral| s Rept gy caused bpgthe addodRERt t 2oy AHESthat a

conpound rep&esenyedeby the fiar Nyl aind QREEhiBtYht{én 1d2AN Bink i SEBNcEF /5
[0022] wherein Ri “is an aliphatic hydrocarbon gr oug oEtl onal Iy having
subst it uemqeNt saghapende¢El Hixdrloc HiBbha B 3Ot it6Ral 1§ hdwBRfFalgesia

aroup T opr SCanTed BTt Bect of ROT AT Lo Wher o oy 2 Fotagen atom bF -
an al i phatdacumedito®ar band gricupadpei daaktyirehadhgnsabst spirmt (a9rd dnoa—gr oup
represeﬂ}eggggﬁé:Q%CLgéHylfﬁ).[09%§$ théﬁé%ove, it is considered that the
expression mechanism similar to that in neuropathic pain is also
involved in the expression of neurological symptoms in human,
which is due to peripheral nerve disorders caused by the -
administration of an anti-cancer agent.
20 [0004]

Patent document 1 describes that (i) a compound represented

by the formula:

[0005]
9
0 R
(cnz)@{ ‘o
| SO,N —Ar
25 [0006]
wherein

R is an aliphatic hydrocarbon group optionally having
substituent(s), an aromatic hydrocarbon group optionally having
substituent(é), a heterocyclic gfbup optionally having

30 substituent(s), a group represented by the formula: ~OR! wherein
R! is a hydrogen atom or an aliphatic hydrocarbdn group optiocnally
having substituent(s), or a group represented by the formula:

[0007]



Ric 25 [0024] wherein Rib and RIC are the sane or different and each is
a hydrogen atomor an aliphatic hydrocarbon group optionally having WO
2011/ 0935YORCT/BAC11/ 052077 substituent(s), X is nethylPemgp2oiHps2a7sul fur
atom or an oxygen atom Y is methylene optionally having substituent(s) or
NH optional ly hﬁwng substituent(s), 5ring Ais a 5- to 8-nenbered ring
optionally havj/ng 1 to 4 substituents selected fromthe group consisting. of
(1) an aliphafjy ¢ hydrocarbon group optionally having substituent(s), (2) an
aromat i ¢ hydrogarbon group optionally having substituent(s), (3) a group
represented by {he fornula: -OR2 wherein R2 is a | o hydrogen atom or an

al i phatic hydrocarbon group optionally having substituent(s), and (4) a

hal ogen at@MO8Ar is an aronmati c hydrocarbon group optionally having
substituent(s), a_group_represented by the fornmula:. 1 2 n.//l |
A NCH21: : :W?e‘)[edé‘zg] s a oy %%eﬁleﬁ(r%gg‘eﬁf ed” b"’(‘;fjtn‘%wf’éatfl&r ﬁﬁ%‘g?gc?s%%‘%'?]@r)%g’l A or
[0028] m igptamnant @grsviig Gubat2tudnt $spn dmet @jerisofthd semd,asrt t he total
of mand n is 4 or |ess; .25 provjded that when X is t hyl ene group, then
Y shoul § pitfexerhyfemme Pglrgou% PGSR BYORaY @&Bgﬁﬁggg%@ ?Cfagfb%l t

t her eof angd-RpPbedl¥8aiheneefiniavanat Dtdddc(9x%i de (NO)
production-inhibiting effect and an inhibi t_or% ef fect on the production of
i nf | anmat dt y 18y JKTHQFEN3@ LelCcHT 20 TNFRPRatiE- Bydyecarbard 9TREP) | RE, R AT are
useful as @n;agenty {08 ithe rBLaAPAVb&xd,s or treatment of diseases including
WO 2011/ 093512PCT/ JP2011/ 052077 cardi ac di seases, autoi nmune di seases,

i nf | ammat orypadPséasescyckiksinenepbabistwien &y di $eadesyPsHfteEritéus

di seases, s i i £ shoc [ Pat en nga@' t escri bes
that the csoeer%%oscﬁﬁgsj?ggéc |)bre‘1“ é l?ﬁgta Egga%%é\%gzcﬁer%{oﬁo%]é%g%atentor%%égmsnt 1-
and/ or pattentindgosubeni t@ertalss ,a (ELRaf pardemaulcahlydrofaRdin sirpyval i nhi bitory

action, and are eful as an. agent for suppyessin roduct i r.ex ssion
of a fact o SEPBLTEd PV IR DY RERF (3l 1 /2p, OF Lo, FrYeg S eoBY [ro 1z,
| L-17, M FE&nfuracr epRagehénéimmiatiy ya prydiregan 23 toK@d an( keéiphanocyt e
deri ved- chenoki ne), GM CSF (gr.anul ocyt e- racr ophage co| ony-stijul ating
factor),. I'M¢TAREBPRITMR ;P&lgtﬁdmﬁﬁg&.%@YHPﬂjisﬂﬁé’éggHanF ﬂ%)y'l iﬂl‘é{,nlé‘ﬁdat he
like. [R02%Y10gen atom, .

Ar is an aromatic hydrocarbon group optionally having

substituent(s),

a group represented by the formula:

[0009]

20

[0010]

is a group represented by the formula:

[0011]
. §
(CHQ)nA (CH,)n p |
or
25 [0012]

and n is an integer of 1 to 4, and
(ii) -a compound represented by the formula:

[0013]



Pat ent docunents 3 - 13 describe that the conpounds 15 described in the
above- nenti oned patent docunent 1 and/or patent docunment 2 can be used for
t he treatwenniiads3jai n. However, patent docunentsPLTAPAR1/d5R070t
descri be that the gonmpounds described in the above-nenti oned patent
docunent 1 and/ or éatent docunent 2 can suppress peripheral nerve disorders
20 i nduced b nti.edicer agents. [Document List] [patent documents] [0030]
pat ent doca 7 WIQ9/ 46242 25 patent document 2: W01/ 10826 pat ent
document 39M\@01) 56562° patent dodehent 4: W02/ 13816 patent docunent 5:
W02/ 32859 p t @g@gﬂg@%aG: W03/ 013513 30 patent docunent 7: W02/ 45750
pat ent docunent 8: 3/ 084527 patent docunent 9: W?2006/ 118329 pat ent
docunent 10001)2007/ 114296 patent docunent 11: W2007/123186 35 patent
docunent 12: W)2007/ 132825 patent docunent 13: W?2008/ 004673

W02011/ 093BXF5CT/ JP2011/ 052077 [ non- patent docunents] [0031] non- pat ent
docunent Ig=* Bei Bgril iiphdWsuhrdFocMmwira droubcbpeigestl Mhakliagh B, Harder H,
et al. Neuragpathy under chenotherapy. Eur J 5 Med Res 2000; %é'415123'

non- pat €nt SWECURRTS) CAMIFTATB RS RERTIF2 HOMNGEPEP oGP T YUK e RS 81
cancer thesanjiesueki ) Nean@led¥euresct RepurQBiiochal2¢8habing non- pat ent
docunent 3: Kim SH, Chung TM An experinental nodel /0 for perjpheral,

neur opat hySEISdireeativy) s ey rifmiull TSPraseRY WY IthgafPoRvia: t1RR T athersain
1992; 50: 355; 363.,Ji04RA! £0bm ANCWIERE i fha S8t LfRIr arBBRNgEolp ShiT Y. A
novel behavi oral nodel “of neuropathic pain disorders produced in rats by
partial scémtticnaddyvbavpargubspaitnendo9), 43 L QIoRPrenEeIRIH-gshbgnthe
docunen% 5. Bennett GJ, Xei Y-K. A peripheral nononeuropathy in rat that
produces d?sor ers of pain sensation |like those seen in man. Pain 1988; 33:
87-107. noreQtlent docunment 6: Decosterd I, Wolf CJ. Spared nerve

injury: an aninal4gndel of persistent peripheral neuropathic pain. 20 Pain
2000; 87: 149-158. non-patent docunent 7: Canpbell, J. N & Meyer, R A
Mechani sns of qéhropathic pai n. Neuron 2006; 52, 77-92. non- pat ent
docunment 8—Sekolz, J. & Wolf, C J. The neuropathic pain triad: neurons,
I nmunocyt es, and\glia. Nat ure Neurosci.2007; 25 10: 1361-1368. non-patent
document 9: Siaur€ Xiao WH, Bennett GJ. Paclitaxel and vincristine-evoked
pai nful peripheral neuropathies: |oss of epidermal innervation and
activationl@lblangerhans cells. Exptl Neurol 2006; 201: 507-514. 30

nhon- pat ent neRb: 10y Rer bkazpn Ki guchio, fakebikor Magdaackuks Kobayashi,
Shiroh Kishio a. Up-regulation of tunor necrosis factor-al pha in spinal
cord comt riiyinagent etemner i an ialdphadic edydeetrFioraBrabp odlyi endld ymheging
Neuroscienqﬁﬁh§t5%%§ §808; 445: 140-143. 35 [ SUMVARY OF THE | NVENTI ON]
Probl ens t©0 Jéb v é ¥ the Invention WD 2011/093512PCT/JP2011/ 052077

[ 0032] R iFhe hydesegeh aheenti em ailiphébipriowddesabredocewentor or
suppressin or. m.tigating) neurological s tonms (e.g., dysesthesia such
as nunbness, Bgigaaﬁ ??éng{%ﬁxhﬁgg?oa§mﬁégPpheraI nerve di sorders which
are one ofa#%hesskfleaedhatics hgausedriyn tdreupdrbnisha Bty dravdfhgant i - cancer
agents. Means of Solving the Problens [0033] The present inventors have
conduct¥d FHRERGUFET4EUdies in man attenpt to sol ve the af orementioned
probl ens apndyfindebhatehhes Gy MONdsrneps esent ed by the bel ow nenti oned
formul a (Ihghﬁornula (I'1) and formula (111) unexpectedly suppress (or
mtigate) Ol ogi cal synptons of peripheral nerve disorders caused by
anti-cancer agents. Further studies nade by the present /5 inventors based

on these fi have resulted in the conpletion of the present invention
[0034] Acd€Hgli ngly, the present invention relates to [1] An agent for
suppressi ng ipheral nerve disorder induced 20 by an anti-cancer agent,
whi ch conpri ses a conpound represented

' [0018]

25 is a group represented by the formula:

[0019]



by the formula (I): [0035] O CIR (0112) no(l) SO 2N [0036] 25 wherein Ris
(1) an aliphatic hydrocarbon group optionally having substituent(s), (2)
an ar omatwo 2bydmssiar bon group optional ly havi ng 30 substcruent{/832077 (3) a
het erocyclic group optionally having substituent(s), (4) a group

rmul a: -OR R is a hydrogen atomor an

al i phati c (/aydyocar bon group op&tp a {having WO

/ IP2011/ 052077 subgfituent(s), or (5) a group represented by
the formula: | 7] [ 0038] where~” Rmand Ric are the sanme or different
and each iz ydrogen atomor an aliphatic hydrocarbon group optionally
havi ng sub %It ent(s), Ris a hydrogen atom or an aliphatic hydrocarbon
group, or £m3nd1$0aR integebiafatli ¢ Amy forma bond, ring Al is a
cycl oal kene g r X SUQ§tI&y%d%u y % Eébé'eﬂg§glhgggié §§4 Ct%ﬁ)fron1the
group consd st |ng o f f an- af ﬁh ﬁ %rocar on group optiona Iy haV|ng
substi tLger;m(djuctlﬁneunbulantmg)rﬁtﬁecthyddoa:rarabﬂnbgltomp epfemadd y:hleaw ng

, Substituent(s), . (iii). a group represented by the fornul a: 11 wherein
RI1 is a hiRBls&AoRt 8fn bRE GWa Y EC KRR e 50N 2§r QUp™ %pt¥% | Iy "Ravi ng

substi t ueni{$)cheandxd) fhd)are haleggenast &M addnd anntaéopfﬁpmyﬂaﬂdeoearbon
group optionally haV|ng substituent(s), a group represented by the formula:
.?_

[ 0039] (CI—EBEF%meP(?}Oﬂé] 2225 JT IMEpPE e SR Dy iSRESES nﬂll%om[“b’@&l] (CHZ)n
AL(CH2 ) ndlgggsé%r YEEZQH&%&E%%5%@5EQ943] Sk a1l $1e@Rol1Bt Sperenfdikehged,

a salt thereof or a prodrug thHereof, or a conpound represented by the
f or mul a1o( | i1 feqtions] dbeFA TR0 BHREE2p7Feptic shock and the like; and

" Patent document 2 describes that a compound represented by

the formula:

[0021]

XYCHan

15 [0022]
wherein
R! is an aliphatic hydrocarbon group optionally having
substituent (s), an aromatic hydrocarbon group optionally having
substituent (s), a heterocyclic group optionally having

20 substituent(s), a group represented by the formula: —-OR'® wherein
R!® is a hydrogen atom or an aliphatic hydrocarbon group
optionally having substituent(s), or a group represented by the
formula:

[0023]

25 R
[0024]

wherein R™ and R!® are the same or different and each is a
hydrogen atom or an aliphatic hydrocarbon group optionally having

6



O CRL FH2 1A' [0044] wherein Rl' is /o (1) an aliphatic hydrocarbon group
optionally having substituent(s), (2) an aromatic hydrocarbon group

opt i onal lwohauimgsigubsti tuent(s), (3) a heterocyclic groupgrmpi/hia |y
havi ng substituent(s), 15 (4) a group represented by the formula: -OR &
wherei n Ri¥PstdtyeRy§Fbgen atom or an al i phatic hydrocarbon group

opti onal | wh%vm@ghgyéﬁél tpenta( $harQF 48dm %:gra@luaxyg@ﬁ%wm ed by the
formul a: [0045] Ri -N(a) 20\RI . C [0046] wherein R b’ and Ric' are_the

same or diY figr @ﬁﬁhahan@asmm@aélmya%g@% wsthidierh (2l i PhatH EPhy-@r8eaY bon

group optiopal |y S{]ggtpgugﬁ{p@)l tuent(s), 25 X is nethylene, NH a sulfur
atom or an oxyden atom Y is rethylene optionally havi ng substituent(s) or

NH opti onating Bavsng Stubst id-wembespd rimgy optijonadls-havirgs nerdgerded ring
optionally_ ha 1.t0_4 substi n S &, r up 4 onsi sting of
WO 2011/ 0 f}ﬁ&%}eﬁﬁioﬁeﬁ]}%&;f&gﬁ &ﬁ%m&l T p%%{]iségghé?oc%r on %r oup
opti onal | yalhgphiargcshhstodaresn( gxoup (opicm ldyoimayiog hyarsciieon (gl)oupZ)
optlonally havi n subst tuen rou epresent.e
formula; - H‘EEFH Ry Iéoc(fr}‘i\g’ﬁ’r 8§8H£a?%¢ﬁ° q b‘ﬁ%t |"§)Sntl%ru§}é§r th gr oup
optional | y($)aw ggospbséptdiritites) byaﬂﬂe(fd&)rm.ﬂahal—ogémh&tr@ﬁh A% id @ an
aromati ¢ hydrocarbon group optionally having /o substi tuentoéjs) N a 8r0u‘5)
repr esekft eftVd(ﬁ?gFﬁeaFﬁ‘Pn%ﬂ a’?‘n [aéﬂﬁ??t%ﬁl-l%dqoﬁa(rﬁfm[ 6529 RFi0 1y Baptn
represent edifay ithent 05 il ha [A948] naPogddytdry X\ (C110  (b1) (b2)

Ar is an aromatic hydrocarbon group optionally having '

substituent(s),

a group represented by the formula:

15 [0025]

[0026]
is a group represented by the formula:

- [0027]

(7 Y

NCH.
[0028]

or

20

m is an integer of 0 to 2,
n is an integer of 1 to 3, and
the total of m and n is 4 or less;
25 provided that when X is a methylene group, then Y should be a
| methylene group optionally having substituent(s)/
a salt thereof and a prodrug thereof
have a nitric oxide (NO) production—inhibitihg effect and an
iﬁhibitory effect on the production of inflammatory cytokines,
30 such as TNF-a, IL-1, IL-6 and the like, and are useful as an
agent for the prophylaxis or treatment of diseases including

7



[0050] s is an integer of O to 2, 20t is an integer of 1 to 3, and the
total of s andt is 4 or less; provided that when X is nethylene, then Y
shoul d bewoebtidasie optionally having substi tuent(s) olPCa/JBAl11/0%20%T eof or
a prodrug thereof; 25 [2] an agent for S £ FESSIHS gerlphera nerve

di sorder iGRATEEE By SeAsedn iAULHEBHgg&hte %%ﬁno RS ARRAt LONMSOTE SPEpr esent ed
by the foré@-ﬁtﬁ”a(ll hé%vo&@%temv@lggigé99345[%/0@182@1-&@5@%@7%@51500521
wherein RI" is Cl1 6 alkyl,” X is nethylene or an oxygen atom and 5 Araa is
phenyl optﬁQﬂﬁ¥0I§ﬁﬁ§hl¢Eﬁjﬁhﬁ likeubstituents sel ected froma hal ogen atom
Cl_6 al kyl and Q%m@n%|586Mmeﬁ¥ fﬁ %%EErEB§§e€Ea€"tH% EBBﬂBHHd&rﬁgégylbed [3]
the agent of the above-nentioned [ 1] [2], conmprising ethyl

(6R) - 6- [sN-{r2-tdiel ebové,—rh@m@ralmqie@yllt)esnldmmt 1- epdl ohexafrnt] docgment 2
carboxylate or _a there er. e o] he
above- nentloneﬁ' i? aTEﬂ aﬁn&, EB%QP %%%ﬂa l%%&bltéé; 5&%36%9 th Lré
(3S) - 3- [ Nfszfahl ar30a14 dderor cﬂmhemab))seﬂsé:alrg))p’lr]od&,cﬁ-ldnhydr%ﬁdﬂwn@n- df car boxy

| ate or a aIt thereof or_a dr [ 5] _
above- mentf %ﬁﬁﬂf FfieBFe§2ﬁrm¢Qﬁ§’ gl?ﬂ% %?%ﬁﬂlz-Cah%es aggq{ i's serec%ed
from pacl Itz&xetlt.,—ldocmale Gmddr@fphb@el DL 1 Arinstoatyi proeamem)l atkcn and
bortezom b; [5a] the agent of the above-nenti oned 1%] ﬁézg wherei n the
ant i - calc etk FGEANOFEte RS TONERPART) 1 AXEICSEy(HEREE? WRSHPREPRS

car bopl at i &3 -ReE ez Ry £ tl8) , t hex agﬁ'ﬂ;tercfferbh¢ abgne-gmittaenadaf 8] ,
wherein the anti-cancer agent is aclitaxel. Effect of the Invention [0053]
Accor di ng B ande theeseke, ianderfhicoAikaeur ol ogi cal synptons 25 (e.q.

dysest hemsa] h as nunbness, pain and the |like) due to peri pheral nerve

di sorders Ich are one of the side effects caused by the adm ni stration of
an anti-cancer &gewmtcdn0b@e@0mp&eséédd€e¢rib¢iﬁyaﬁeﬁﬁe compounds | n

addit!of, ACGRHILAD;h OO RILSHIh: L BNER AN 2 ARGRERS S 3hd 0, Berdpeage

due to ]the Si ects of mnrstration o |-cancer gent can
be avoi decﬁoo%mé@ltdlzngarhdoé hesqar €senthé nviesd iremt mﬁreever a treat ment WO
2011/093512PCT/JP2011/052077 at a hlgh dose, 4ch ha? bee %_skgge
heretof ore, can ¥<¥Rabl BAHY TS Ifng t he SIS0 e

admi ni st r atdnpdu@ldsafe 80t i b&BRNGEhagabbve At tridineg batéhe ¢w¢nmeMt ﬂnvention,
nor eover, a Iong-tern15 treatnent with an antl-cancer ent

mRi nt ai ni AP0 BEESBE PREYMSRS 2 C3R PEPRTRH] &FTBYRELRH r?ﬁqWQ1 lFﬁédgfﬁe

ef f ect 5200flrtc[&e@dgynhﬁﬂaéar@grofa_?@ﬁtgnt| -cancer agent. [0054] (Detailed
Description of the I nvention) he conmpound represented by the forrmula (I)

is expl ai NERPcUY@DS5LiotI CH2) n AI0O S 0 2N-Ar [0056] ( | )

[patent documents]

[0030]

: W099/46242

: WO01/10826

: WO01/56562

: WO02/13816

: WO02/32859

: WO03/013513

: W002/45750

: WO03/084527

: W02006/118329

: WO2007/114296

: W02007/123186

: WO2007/132825

: WO2008/004673
8

patent document
25 patent document
patent document
patent document
patent document
patent document
30 patent document

patent document

© ® d o Ul W N =

patent document

=
(@]

patent document

=
=

patent document

35 patent document

e
w N

patent -document



Ris 15 (1) an aliphatic hydrocarbon group optionally having
substituent(s), (2) an aromatic hydrocarbon group optionally having

substit uewD(28)1/093312) a het erocyclic group optionally haecmgrsubsizotuent (s),
20 (4) a group represented by the formula: -OR wherein R is a hydrogen
atom or an!RATHRAENE AYEWBEHrBon group optional Iy having substituent(s), or
(5) a groumg<epresented by the formula: [0057] 25 [ 0058] wherein Ri b and
Ric are the same or different and each is a hydro§en atomor an aliphatic

hydr ocar borPrRaRsngpEPeraety havBaigedtbdr i Mashey sh, ¥relR &nd SRhyvgigert M,

combi nat i a it p i fer i 0 rou
represent gglgbtg{ {BﬁeHQ\Q/\%%(r)l%\é/ 0%3%%2Pg%15%%%¥ (%rgig(;r?%]ﬂ%ﬁ%gﬁl%%%?ﬁu\?meg?ei npRl

is as d%im Ratsov€00R b5 4l In@dr.ogen atom or an al i phatic hydrocarbon
group. en Rand R in ¢ i nati-Qn b . C represented b
the fornmul& I%aq:ceélrt\ 88C?Ig%?tesr?zgntcg a%%?%?'f %%%5 Fgg%g?&;(lfip(@t 2) A d
;- Ar (1 hh)td006a]i esherf ecaneac theyaboksi sCasr defuirnddNaboveci dieb PO f becal | y
can be repélgss%gé ed by the forrmula: 10 [0061] ( | ce) [0062] wherein each
synbol is ‘i ned above, or [0063] 0 11 (CH2) A IIN -Ar 15 [0064]
wher ei n eagdh-paeal Hscasestefi:nedmabayechung M. WheBxPet Sméntglowpdel
represented by the formula: -OR wherein Rl is as defined, above, the

conpountd rEpT SSEAPEETRY PHEIRGFHRY RTOBUESY RaresEenEpt eSRIREY I5F VEhe
formul a: [PQBRli ok inOBhe rat. Pain 1992; 50: 355-363.

non-patent document 4: Seltzer Z, Dubner R, Shir Y. A novel
behavioral model of neuropathic pain disorders produced in rats
by partial sciatic nerve injury. Pain 1990; 43: 205-218.

15 non-patent document 5: Bennett GJ, Xei Y-K. A peripheral
mononeuropathy in rat that produces disorders of pain sensation
like those seen in man. Pain 1988; 33: 87-107.
non-patent document 6: Decosterd I, Woolf CJ. Spared nerve
injury: an animal model of persistent peripheral neuropathic pain.

20 Pain 2000; 87: 149-158.
non¥pateﬁt document 7: Campbell, J. N. & Meyer, R. A. Mechanisms
of neuropathic pain. Neuron 2006; 52, 77-92.

.non-patent document 8: Scholz, J. & Woolf, C. J. The neuropathic
pain triad: neurons, immunocytes, and glia. Nature Neurosci.2007;

25 10: 1361-1368. |
non-patent document 9: Siau C, Xiao WH, Bennett GJ. Paclitaxel-
and vincristine-evoked painful peripheral neuropathies: loss of
epidermal innervation and activation of Langerhans cells. Exptl
Neurol 2006; 201: 507-514.

30 non-patent document 10: Norikazu Kiguchi, Takehiko Maeda, Yuka
Kobayashi, Shiroh Kishioka. Up-regulation of tumor necrosis
factor-alpha in spinal cord contributes to vincristine-induced
mechanical allodynia in mice. Neuroscience Letters 2008; 445:
140-143.

35 [SUMMARY OF THE INVENTION]

Problems to be Solved by the Invention
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A" ' R2 S021sl1l ---Ar [0066] wherein R2 is a hydrogen atomor an aliphatic
hydr ocar bon group, 16 WO 2011/093512PCT/JP2011/052077 and ot her synbol s
are as deWoned/mbtize, and specifically can be represent edThy2diives2oor mul a:
[0067] -OR, _(CH2) , AIR2(Inn) -Ar 5 [0068] wherein each synbol is as
defined abB&2lor [0069] 9, -OR (Cl-12) " AIR2 Ar ( | oo) [0070] /o

wherein each symiQl gres@atdehidiad AbaYRs to proAtld Remeampanest riepr esent ed
by the formula (1), a conmpound represented by the fornula (lcc) or the

fornul a (Isuppresspraf épabhetiqagry) newsolemiced| isyRREPBES hikirdear bon group”
of the "al}j he o hyd r opt, | VhE igdent (s)" for
R, Rm or Fér‘?gz}ra#h%ﬁég" %ﬁ?%h%%)plc&%& rggéa%%%gaa{grlr%l}%% Pg?e U%%I::’ézdj for exanple,
al kyl , oycpaaighgralcyerval &idaideyls, whikengde clekphykheeside @afdasitef er abl e.
20 [0072] As:alkyl, for_example, .l.ine br d having 1 to 20
carbon at ocr“rasus(eé}.(éx st %@Tl,nlest%fflt,loﬁ- %Jr%o%gl ; C%g%%r?os %Ké@n butyl, isobutyl,
sec- but yl ,Mdaatd dFuyllyipenthed proedyms heptyl, octyl, nonyl, decyl, dodecyl)
and the like are preferable, and 25 particularly, for exanple, |ower alkyl
having 1 t B dar bon at ons (e.g., nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutythe $8esbHtYinvé@idrhtayk) candudtr liinkenal ee pseidireablie.
[0073] As cycloal kyl, for_ exanple, cycloal kyl havi ng a car bfon 30 gunber of
3 to 1010 eany.attepetopPopglve e GEGEFTentytssh&Feplemg 7and found that
W2011/ 093&4@%@?({;#8%9&%9&3@5&@&5@%3'beraeszln@m@bméd £y&hoectyh) and the

|i ke are preferable and, in particular, for exanple, cycloalkyl having a
carbon nunbemwf IILo 8ndefermuleydiiép) opyE*PRIEVBUEYPRIRIRI GPent yI
vl oal ky1 AR P ey e SRR PRS ] o T Raving 350 bervRstSr of 4
to 12 (e. geaussytlgpropytoendst agepcsepeninthest hyhdieyataskwekyl behpresent
oY TSP YIRS B Sn ! LR TS nBEALE AR A ekl PATIAS Ulpn b 2bn

of the present invention.

[0034]

Accordingly, the present invention relates to
[1] An agent for suppressing a peripheral nerve disorder induced
20 by an anti-cancer agent, which comprises a compound represented
by the formula (I):

[0035]
0

\

N C—R
H I
(CHzgp;/L 1|a (I)
SO 2N_A.r

[0036]
25 wherein
R is
(1) an aliphatic hydrocarbon group optionally having
substituent (s),
(2) an aromatic hydrocarbon group optionally having
30 substituent(s),
(3) a heterocyclic group optionally having substituent(s),
(4) a group represented by the formula: —-OR! wherein R! is a
hydrégen atom or an aliphatic hydrocarbon group optionally having

10



/o cycl oal kyl al kyl having a carbon nunber 4 to 8 (particularly 4 to 7)
(e.g., cyclopropyl nethyl, cyclopentyl nethyl, cyclohexylnethyl) and the |ike
are prefeaevalba/09p0075] As al kenyl, for exanple, |ower alPkenytolives2ory a
carbon 15 nunber of 3 to 6 (e.g., propenyl, butenyl, pentenyl) and the |ike
are pref ersupstigmenti(p) paeXicul ar, for exanple, |ower al kenyl having a

car bon nunp%{6%%%%u§6£épé§%§hmTf%&£?H¥lfo £wyl) and the like are

pr ef er abl e. yny exanpl e, 1 ower al kynyl having a carbon
nunber of B0Q3¥16 (e.qg., propynyl, butynyl, pentynyl) and the like are
preferable and, in particular, for exanple, |ower alkynyl having a carbon
nunber of 3 or 4%e.g., propynyl, butynyl) and the like are preferable. 25
[0077] As the Jsubstituent" of the aforenentioned "aliphatic hydrocarbon
group optierall y havi ng substituent(s)", for exanple, (1) a heterocyclic
group, (2) an'bxgcgroup, 30 (3) hydroxy, (4) C1_6 al koxy, (5) C3_10
(particularly CB 6) cycloal kyl oxy, (6) C6_10 aryloxy, (7) C7_19
(particularly C7_12) aral kyl oxy, 35 (8) heterocyclyloxy, (9) Cl1L 6 alkylthio
(the suls quaé}&im is optionally oxidized), WD 2011/093512PCT/JP2011/ 052077

(10) CG_1Q{pariti & ankyrC326) £X&! 0ald Yt bii @ retber SAHd Wachlt 9 &S
optionally oxidized), (11) C6_10 arylthio (the sulfur atomis optionally

oxi di zed) ,hyqro®enCaten ¢paat iaddiPhaltyCcOrydycanbank gireiP ooR tHnadldivt Hevakem i s
S optional | -i%%ﬁg?;) (13) heterocyclylthio, (14) heterocyclylsulfinyl,
(15) heterocyc flsul onyl, (16) nitro, 10 (17) a hal ogen atom (18) cyano,
(19) carbosdy is( 20hy@odkh (pamt prukmradip®btd): hlyloxyadzarb@npup, (21)R Ghdb

cycloalﬁylgx hcag%ggggti15H%22%0g§10I%Q%Loxy-carbonyl, (23) C7-19
(particlff avl yoc7: aral kyFexy tarbonyl,’ (24) heterocycl yl oxycar bonyl ,
(25) C6_10raiy|x‘cas bomplcloalkene ¢@6)orill 1y aubandylite®@®y 27xoC3_ 5 al kenoyl ,
substituents selected from the group consisting of
(i) an aliphatic hydrocarbon group optionally having
substituent(s),
15 (ii) an aromatic hydrocarbon group optionally having
«substituent (s),
(iii) a group represented by the formula: -OR'' wherein RM is a
hydrogen atom or an aliphatic hydrocarbon group optionally having
substituent(s), and
20 {(iv) a halogen atom, |
Ar is an aromatic hydrocarbon group optionally having
substituent (s},
a group represented by the formula:

[0039]

. N
(CH,)h p1
25
[0040]
is a group represented by the formula:

[0041) -

AN '
(CH,)n 51 (CH,)n Al|
or

11



(28) C6_10 aryl-carbonyl oxy, (29) C2_6 al kanoyl oxy, (30) 03_5 al kenoyl oxy,
(31) carbanoyl optionally having substituent(s), 25 (32) thiocarbanoyl

opt i onal lwyohauimgsigubsti tuent (s), (33) carbanoyl oxy opt ipcmariopi/hseing
substituent(s), (34) Cl1_6 al kanoyl am no, (35) C610 aryl -carbonyl am no, (36)
01-10 (partd@Alarly C1_6) al koxy-carboxam do, 30 (37) 06_b

aryl oxy-c am_d 9. (parkicularly 07_12)
aralkyIox?ﬁgg%bg§agﬁd%§§%§%§{&.}lgg(%hrtlcularly Cl_6) al koxy-carbonyl oxy,
(40) C610 @ar H eajtcahboeyf oxy a P403r@y Weygednt ocul arly C7_12)

aralkyloxy carbon on ( cuI rIy 03_6)

cycloalkylof§ EEP% %%resafﬁﬁgbgr%g%oB%%I%onéﬁly havi ng substituent(s),

WO 2011&093&M2@CT/JP2011/052077 (44) C6_10 aryl optionally having
substituent(s) and the |i ke are used. These substituents are
substituted at subgtitutable positions of the aforenentioned "aliphatic
hydr ocar bon gr oup’ '\ 5 They are not linmted to a single substituent, but may

be the sa rent, and nore than one substituent (preferably 2'to 4)
may be used: Agr1)Cl_6 al koxy", for exanple, nethoxy,

et hoxy, n- /o isopropoxy, n-butoxy, tert but oxy, n- pentyloxy,

n- hexyl oxy a e kokevararused. As "C3_10 cycl oal kyl oxy", for
exanpl e, cycl opropyl oxy, cyclohexyloxy and the like are used. " - As6-10 C
15 the 'ikﬁﬁﬁﬁﬁ used. As "C7_19 aral kyl oxy", for exanple, benzyl oxy,
1- phenyle Xy, 2- phenylethyloxy, benzhydryl oxy, 1- naphthyl met hyl oxy

and the | iWerai@ used. As "Cl_6 alkylthio (the sulfur atomis optionally
oxidized)"]_20 for exanple, nethylthio, ethylthio, n-propylthio,
n-butyl t hi®, Hethylsul finyl, methylsulfonyl and the like are used.

As " C3_110 chbaabkybhhttb(Hjuioﬁukbun @taup iptdphaohal hyving di zed) ", for

exanpl e, ¢l oprop Ith cycl ohexyl thi o, cycl opentyl sul finyl,
cycIohexyI%ﬁF%ﬁ' FXEﬁﬁ the like are used. 25As "C6_10 arylthio (the sul fur

atomis optdyonal byoRxt dt 28frocak®bn ey eptikaayhyhhavimapht hyl thi o,
phenylsulflnyl phenyl sul fonyl and the |ike are used. As "C7_19
aralkyIthﬁBﬂFFHéu§BFﬁﬁ}'aton1|s optionally oxidized)", for exanple,

benzyl t hi 063)pr&e'?ﬁélt@EBH/éﬁ@7g1%@pb8ﬁ€hé{1§lé]ﬂ§ ma@,lneegayéﬁwdéﬂwdso ,
benzyl sul fonyl and the ke are used t-he, "hal ogen atont', for

exanpl eLs aUﬂl@bQﬁﬁépatgmﬁe%?nﬂﬂ@obwnéh%IﬁﬁﬁmuiabrGﬁﬁne wheFfian® anifodi ne
atom are ggﬁgigé% a émlgrQLk %&ﬁQEPQnH droééyboﬁxegB?ﬁ ﬂ%ﬁéﬂ@fﬂ%aﬁggﬁﬂﬁ 35

et hoxycar propoxycar bo |sop opoxycar bony nbut oxycar bonyl ]
i sobut oxycartdsdnyluentési » bert oxycar bonyl and the

W2011/ 093 2PCT/JP2011/9§§9&%d]bketgre used. . As "C3_6
cycl oal kyl bxy- cgfﬁoﬁyfe? For exanﬁle cyc opropyloxycarbonyl

cycl opent yianapgar bonyl , cycl ohexyl oxycarbonyl and the |ike are used.

—N | (a)
20 R
[0046] »
wherein R™ and R are the same or different and each is a
hydrogen atom or an aliphatic hydrocarbon group optionally having
substituent (s),
25 X is methylene, NH, a sulfur atom or an oxygen atom,
Y is méthylene optionally having substituent(s) or NH.optionally
having substituent (s), ’
ring A’ is a 5- to 8-membered ring optionally having 1 to 4
substituents selected from the group consisting of

12



5AsC " -6-10 aryl oxy-carbonyl", for exanple,

phenoxycar bonyl , napht hyl oxycarbonyl and the |ike are used. As
"C7_19 arabkyliowysicar bonyl ", for exanple, benzyl oxycar b@aylip2011/052077
benzhydryl oxycar bonyl, 2-phenethyl oxycarbonyl and the Iike are used. 10As C
aryl - car bofiyl 'an gbiprkxaiplhydnsecazbyn G¥SUD cnvdprehdy| hyfHih and the |ike
are used.s' stitu €§(§§H;6 al kanoyl ", for exanple, fornyl, acetyl,

propi onyl , utyry? group, valeryl group, pivaloyl group and the like are
used. 15As(1'iC3ab akémamoid hydrocackanpiequracmptiopkllgrioeomgy| and the |ike
are used, a heC " -6-10
aryl-carbdﬂgf%igu?n?6?)bxanple, benzoyl oxy, naphthoyl oxy and the |ike are
used. 5 (iii)As §€Ru wdkaseyledyby floe mxanpibe, -aR¥t ekyreijx aJi oiy/laoxy,
but yryl oxy, val eryl oxy, pival Qyloxy.and the |ike are used.., 20 "C3 5

al kenoy| oX}¥droggp %F(%‘f\{rp‘? ,a’béﬁﬂpgﬁ?{bﬁ%yéﬁoﬁaﬁ%’?l 8§9u%n%Pdttli?élaIﬁR’eh3‘r’%n%sed.
[ 0079] substifsen€@sparand optional |y having substituent(s)", for
exanpl e, carbanoyl or cyclic amno (e.g., pyrrolidinyl, 25 piperidinyl,
piperazinyﬁﬁﬁnéréﬁé?gﬁyﬁyé§bbonyl or the like, which is optionally

subst it ut gd. by 008 fohdie; SaRRIBEabbA e&lp R i8HAST thiantny sel ected from
(i) C1_4 alkyl (e.g., nethyl, ethyl), (1i) phenyl, 30%iii) 1 7 acyl (e.g.,
acet yl ,10progstaybenpénzoyl ), (iv) Cl_4 al koxy-phenyl (e.g.,

met hoxypheny a i i e specifically, for exanple,
carbanDyIfiﬁ#%?ﬁy?g%%%§%%§#?kaéﬁ%y?%ar anoyl , N, N-di met hyl car banoyl ,

N, Ndi et hyl g@rdianoyl , N-phenyl car banoyl, N acetyl carbanoyl, N 35
benzoyl car banoyl , N (p-nmet hoxyphenyl)carbanoyl, 1- pyrrolidinylcarbonyl,

pi peri di no Qyt, 1-piperazinyl carbonyl, W?2011/093512PCT/JP2011/052077
nor phol i nodafboflyl and t hewhi ke are used. As "t hi ocar banoyl
optional I'y Xayi substituent(s)", thiocarbanoyl optionally substituted by
one or the sane or different two substituents selected from5(i) Cl_4 al kyl
(e.g., netfpdagiethyl), (ii) phenyl, and the like is used, and
specifically, for exanple, thiocarbanmoyl, N nethylthiocarbanoyl,

Npheny| #5hi it & W&RBY | rameetsidad ke she %éﬁﬂElQAs " car banoyl oxy optionally
havi ng subgjdsoyent (s)", for /o exanple, carbamoyloxy optionally substituted
by one or the sane or different two substituents selected from

(1) C1_4 al <g., nmethyl, , (i1) phenyl, and the like are
used, and ‘§pa¢ifically, for(ﬁ&h car banoyl oxy, N-nethyl car bamyl oxy,
N, N 15 di geth carbagpylowa hyl car banmoyl oxy, N-phenyl car banoyl oxy and
the like aré&™sed> [0080] "Cl_6 al kanoyl ami no", for exanple, an

acetam do grgdp, a propionam da2group, a butyram do group, a'valeram do
group, a 20 pivalam do group and the |ike are used. As

Caryl - car bpppdogm no", for exanple, a benzam do group, a naphtham do group,
a phthalimdo groyp and the |ike _are used. As "Cl_10 al koxy-car boxam do",
for exanpl%f“?@nnégﬁﬁiﬁﬁé? dkdm do (CH30CONH), et hoxycar boxani do,

t ert but gxy€carparanhdegand£ he dd ke ane used. As Caryl oxy-carboxam do", for
exanpl e, phenoxycarboxam do (C6H6OCONH-) and the |ike are used. As "C7_19

ar al kyl oxytheartissranPlo® , 21%brt éfartpPE, 13%° benzyl oxycar boxani do
(C61- 16 CHZ0QONIHN, thePziydls W axy et Rox&md dorand vt Beohi ke tihsadne

optionally having substituent(s),
or a salt thereof or a prodrug thereof;

25 [2] an agent for suppressing a peripheral nerve disorder induced
by an anti-cancer agent, comprising a compound represented by the
formula (III):

[0051]
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As "Cl_10 al koxy-carbonyl oxy", for exanple, nethoxycarbonyl oxy,
et hoxycar bonyl oxy, n-propoxycarbonyl oxy, i sopropoxycarbonyl oxy,
n- but oxyceiokzorydosexay, tert- 35 butoxycar bonyl oxy, n-pent pCoxyzat/bhizayl oxy,
n- hexyl oxycar bonyl oxy and the |ike are used. :
W2011/ 093512PCT/ JP2011/ 052077 As "C6_10 aryl oxy-carbonyl oxy", for
exanple, phenoxycaibonyl oxy, napht hyl oxycarbonyl oxy and the |i ke are used.
As "C7_19 xy~gakbonyl oxy", for exanple, benzyl oxycarbonyl oxy,
1- phenyl et Ryl ox car bor nyloxy,(@ 5 phenyl et hyl oxycar bonyl oxy,

he

benzhydryl exeyca ony oy and | i ke are used. As "C3_10
cycl oal kyl oxy=car b on%W” for exanpl e, cycl opropyl oxycarbonyl oxy,

cycl ohexyl oxycar ‘§ oxy and the like are used. 10 [0081] - As "ureido
optionally |ng substituent(s)", for exanple, ureido optionally
substitute 17to0 3 (partlcularly 1 or 2) substituents selected from (i)

Cl_4 al kylwhextin r¥et hylc,_gthyhn, 15(ii) phenyl, and the like is used and,
for exanpl e, ureido, 1- nethylureldo 3- nethylureldo 3, 3-di net hyl urei do,
1,3- di methyl iF dIidY180EheRy RIS AR PhedP ke are used. Wen two or nore
subst i tuendis=are ;ﬁ{é‘%ﬁy@nb i B8Y1 TP REnghe san® Qiddiifhenedt se {0082 r2@¥hen
a heterocyclic group Ferocycl yl oxy, heterocyclylthio,
heterocycl@Ihﬂﬂqqe@yﬁtomet@w(N%AﬂY}I§D¢f%nylakﬁoxﬁeterocyclyIoxycarbonyl is
used as the. "sSubstitUentse of Epg ogghﬁhggéﬁagydrocarbon group optionally
havi ng substltuent(sy , t%e:%et rocyclic group is a group obtained by
renovi ng ohgl Zﬁmhwgeogenfaﬂenuﬁmw@emenleMQdh@ﬂepecyéﬂe coppwsits ding, etbyl
exanpl e, mer ed g ar i_ag) group
contalnlng(é%t ra gi%?%ferab °9£%8§ifg4% éiogggtgngygggﬁggé a@nltrogen
aton1(opi|cﬁmﬂdgyhatedbzeﬂ)sakﬂ1umeygeﬁ at canpmdxulgf theaéofn and t he I|ke or

fused t her eof h 30 het X
oyt azalyl | [E T BETIE. G 22 SEFVRZBEY L OAC . Wk Pradel y| CORRAIHIS FEny]

furyl, thi @3’13/)'ﬂ3—qm2(QL&ﬂlloic$-m(ﬁlo¥bphéle)?sﬂwiogrl(pl—yl6 d.],l'de%d})Qaldl azol yl,
1, 2,5- oxadiazolyl, 1,3, 4- oxadlazoIX thlazolyl |soth|azok¥ 1 2, 3-
th|adlazolQYraQF%ZQ@rPHFéB?%%dFyP>Sf 5 BDRFRAQIN 6 PFOIug thergot;

t hi adi azol K } 'a@léht er&}%ﬂéﬂwey—meﬁfi&&i nyly, oRYazj Nyherdindahngl ,

pyranyl , i opyranyl, dioxinyl, dioxolyl, quinolyl, WO

2011/ ogeslermﬁcymxlﬁge@bm maliegspd, Qr@rmgﬁfqlmt@wel 1dgeetaxeg, 1, 7-,
1,8-, 2,6- J]ZLSYtln@apEfL%éf é@m, ctal%b ﬁ?&g - aq}djﬂorqgkomp@nﬂ)pyr anyl
tetrahydrd¥ury tetfa opyranyl, |oxoTany di oxanyl and the like are
used. TheseSdrﬂettéweoegehtcogrmqa@hmy ~pensibeed tiltledral2b, suasndinuttis e
positions b 1 to 3.substituen |ec 0 F& é | (e.qg.,
met hyl , et i 1?]) Ca(nce)r agﬁn% oxySe |C|%|§ %?8'1[1 ‘mlt a7 eriﬁat:%xy (e.q.
nethoxy, e@i&p@atleL0chrbe@&hﬁﬂnadnukbortez&Mnhw two or nore substltuents are

present, may be the_s r dlffe ent ! th
oy ot i Dbt RAGPhGOE st i RGRRT PENE o8 | BdarmbPETeHReryt ATApRERGEE
etc. can bgydiged.s pacThea%x®).10 aryl may be substituted at a substitutable
position 2%¥a substituent selected fromthose exenplified as the

"subst i t uehtfeqtedephies RVEEIA® aryl optional Iy having substi tuent(s)) of
the "aliphgyd%sjhydrocarbon group optionally having substituent(s)"”

descri bed above Such substituent is not limted to a single 20
substltuent butAcedrrddagetor thy forasamt, lﬁﬁ?et%QﬂM1Qﬁﬂ§°@69eﬁe¥aﬁﬂﬁpﬁPm§o 4)
substi t ay t Li.ah C r n group
optionally % néggﬁ ggg%t%ﬁggégas nHmbsu sth%ﬁeﬁfhﬁaghéo}%¥gtggg{ﬁgr with
the 25 aI|pémﬂpheﬁaﬁdnecaetmnsqumns wanchperorld pistbst side exf fagded ring
group, and_as sed.rin r dany L, draonapht hyl ,
etc. can b%albssecg%yTﬁyls ?%I%e%lgsrt?fr%lg’}n 08%I o Arbtl C%f)%te ?t u%g%{a{% b
substltutaﬁmppﬁhxﬁdd @brbyiai gitest)i.t uent selected from those exenplified as

the "substituent” of the 30 "aliphati rocar bo ro tiona havi ng
substituent(s)" é%**ﬁéﬂnab%9%9535ﬂﬂw??u%g?lPﬂ%ﬁ?qé%@§?§?b$%s %Ié%g&ease
substi t bf abh eciRO%idsiage @fie tHe fHeseddei BIFGEOIIHE WHEr @bnihher sthisin oifeah i s
not limted to a single substituent, but the sanme or different, nore than
one (pref eflbiycanaes 4$e§ﬁb§¥}ﬁﬁeﬁﬁ§lﬁﬁ9 be used. 35 [0085] Anong the
above- menti oned Aaldphaly €ohyRE QGAROR 9hQUREioYOmoreover, a treatment
2011/ 093512PCT/ JP2011/ 052077 optional ly havi ng substltuent(s) pref erabl e
exanples of R, Rl1l, Rib and Rminclude |bdher al kyl having a carbon nunber
of 1 to 6 which nay have substituent(s) (e.g., nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, tert-butoxycarbonyl nethyl, 5 hydroxyethyl,
phenyl net hyl , carboxynmethyl) and the |ike. Particularly, for exanple, 01_6
al kyl such as nethyl, ethyl, npropyl, isopropyl, n-butyl, isobutyl and the



/o [0086] As the "aromatic hydrocarbon group” of the "aromatic

hydr ocarbon group optionally having substituent(s)" for R an aromatic
hydr ocar bwo 2griogpsibavi ng a carbon nunber of 6 to 14 (e. @CT/JIpHBNg32077
naphthyl, anthryl, indenyl) and the like are 15 preferable. In particular,
for exanpla; amjiighhdopag whidr bes RerBetmpPsHRle PereEc§ore pirasy e

napht hyl) [ -t i I b p ; S tibe bieke
are particu aregpg&egg?géf%fa g%%]gggigggﬂ§;¥£E%i???u2§$¥é%f tﬁg%"aronatic
hydr ocar boan girauip cepteonagéent havi ng substituent(s)” for R, (1) a hal ogen
atom (e.qg., a fluorine atom, _a chlorine. . g brom to d.0di ne
atonm, (2) I%Cm(:é)rr%(lﬁg_g? %Ill?(ﬁre(séep& lg%gﬁﬁ/(?n’ eqﬁlfl%?egf o%]yjf, l}t%y , 25
(3) | ower {fdaAmenltk@xyh(&n gantirelhoxy, ageéhoxwhigropexptabuiroxyhe QQ4) of ower
(C1_4) al koxy-carbonyl (e.g., .methoxycarbonyl hoxygar b I
propoxycar?ﬁ#%ﬂ?tsbuF%Qy %r%hﬁﬂﬁ?ﬁ,gy(é?“%%?{ﬁ%&ﬁ(%hFGfxﬁ?t?ggg%ﬁf C# B ano,
(8) hydr ox¥amidi¥traeybandnaar ergi-cahkanoydard.no having a carbon nunber of
|"to 4 such as acetyl am no, propionylam no, butyrylamno and the |ike),
(10) cycl oH93A! having a carbon nunmber of 3 to 6 (e.g., 35 cycl opropyl,
cycl opent y|jot4i(Lh) paE¥L; paMiNG ra char Pepetither of 6 to 10 (e.g., phenyl,
WO 2011/ 093512PCT/ JP2011/°052077 napht hyl, indenyl), (12) hal ogeno | ower
(C1_4) & kyl (e.Bhe compphndrbertdsantedr byl toe oty (1) ip19¥PInGgeno

| over (Cl_@),sd.koxy (e.g., trifluoronethoxy, 5 1,1,2,2-tetrafl uoroethoxy,
2,2,3,3,3-pentaf | uoropropoxy), (14) lower (C1_4) alkylthio (e.g.,
met hyl t hi o, ethylthi propylthio), (15) lower (Cl_4) al kanesul fonyl
(e.g., methanesul fonykl . .ethanesul fonyl, propanesul fonyl), /o (16) |ower
(G A) al kanoyk"(exg”, fornyl, acetyl, propionyl), (17) a 5-nenbered
aromati ¢ hetmrogyc|ic grbup (e. &), 1,2,3- triazolyl, 1,2,4-triazolyl,
tetrazolyl, thiaze ﬂ§gthiazolyl, oxazol yl, isoxazolyl, thiadiazolyl,
thienyl, furyl), (1§¥b§arﬁﬁnnyl, | ower (01_4) al kyl -carbanoyl (e.g., 15
met hyl car bpgand], di met hyl car banoyl, propyl carbanoyl), (19) lower (01_4)
al koxy- car bonyl -1 ower (Cl1_4) al kyl -carbanoyl (e.g., _

but oxycar bonyl meét WA car banoyl , et hoxycar bonyl et hyl car banmoyl ), (20)

1, 3-di agyl ganifingephawes K _ ar%bKYbréﬁpgbptﬂbﬁﬁilﬁohaving_
dlacetylguanldlnonthyl, 1,3- bi s-(tertbutoxycarbonyl)guani di nonet hyl ) and
the |ike aseaisddgenpief erably, a hal ogen atom (e.g., a fluorine atom a

hl or | ; | odi o (Cl4) alkyl (e.g.,
chi orine a1 9ma Saatae a4 meAd0gkhio AhBond1AYehablas) alkyl (e

met hyl , et hyl, propyl, the 25 | 1'ke are used. re preferably, a
fluori ne atdrmgtiguenitds) ne at om and net hyl are used. These
substituen substitute at substitu | 11 tic
hydrocarbohfbf%gﬁﬁegﬁﬁy?gécﬁ%ﬁ%g?08%§?ﬁ§lpyét‘é?%f&g%F%E?ggﬁgggérably lto
5, norexpr ef erakjnpup repBesemisdd BF phef eoabhla 1l -@R' 2whaifeim Rwiwra nore of
such substituents are present, they.may he the same or different. . [0088]
The ™ het er BRI GEQUROT ofh (e EPRb By BESEP LR SR8 Bt P oHaI Ay oo A0
substi t ueng(is9c'i henhtRsh s, of or exanple, a 5 to 35 8-nenbered ring
(particularly a 5 or 6-nenbered rin%L group containing-1 to several
pref er abl y(2) td FOUReFEPESRBIRY SYchPEs IO B¥11/ 093512PCT/ JP2011/ 052077
nitrogen at@mApoptionally oxidized), oxygen atom sulfur atomand the |ike,
and a fused ring group thereof. As such heterocyclic group, pyrrolyl,
pyrazolyl, imdagelyl, 1,2,3-triazolyl, 1,2,4- triazolyl, tetrazolyl,
furyl, thienylyf xazol yl, isoxazolyl, 5 1,2, 3-oxadi azol yl, _
1, 2, 4- oxadL yl, 1,2,5-oxadi azolyl, 1,3,4- oxadiazolyl, thiazolyl,
i sot hi azol yl, 2,3-thiadiazolyl, 1,2,4- thiadiazolyl, 1,2,5-thiadiazolyl,
1, 3, 4-t hi adi azolp/®, pyridyl, pyridazinyl, pyrindinyl, pyrazinyl, indolyl,
pyranyl 2’ t hi opyranyl, dioxinyl, dioxolyl, quinolyl, pyrido[2,3-d]pyrimdyl,
[0058] : '

wherein R™ and R!® are the same or different and each is a

hydrogen atom or an aliphatic hydrocarbon group optionally having
substituent(s), or R and R’ in combination form a bond, with
30 particular preference given to the group represented by the
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/o 1,5-, 1,6-, 1,7-, 1,8-, 2,6- or 2,7-naphthyridyl, thieno[2,3- d]pyridyl,
benzopyranyl, tetrahydrofuryl, tetrahydropyranyl, dioxol anyl, dioxanyl and
t he |i ke woeousmssi2 These heterocyclic groups are eptiJeral/mh3zo77
substituted by 1 to 3 substituents selected fromCl 4 alkyl (e.g., nethyl,
ethyl), 1FEHJElexy Odxahecein B Kexgs(dehinedetiy®y, et hoxy) and the i ke
at substitutabl ppsid i1BRE-oWACALEMOCOTadTRNE aaleeelﬁy@mc%x%roe Bresgnt, they
may be .the sane or drfferent [ 0089] Preferagle exanpl es of the

above- nent i oned Whehi Bhand cR2@nhgarbreditem §osupe PordR tdie RPTPRENGde | over
al kyl havi NL» er. t ,

i sopropyl, r%&%@FQ8 g%??FCQ%g%? gﬂfé%ﬁegfboggkg¥é?F§ﬁ h%x?é?ﬂ%%? and
the |ike. [@0Sthese, for exanple, Cl_6 al kyl such as nethyl et hyl ,

n-propyl, isopropyl, n-butyl, isobutyl and the like is preferable. 25 For
exanpl e, nethyl, ethﬁl n-propyl and the like are nore preferable, and
nmet-hyl and the e particul arly preferable. As Ror R2, in
particul ar hydr gen aé m and ihy are preferable. [0090] 30As the
"aromati c H9§%0 I onfg ﬁ (gﬁ aromati ¢ hydrocarbon group optionally
havi ng substitu t(s 9, f or Ar an aromat.i c hydrocarbon group having a
carbon nunber of 6 to 14 (e.g., phenyl, naphthyl, anthryl, indenyl) and the
like are pl®6&able. In particular, for exanple, aryl having a carbon 35

number of \§,4Q;10e68n GsympNENY! asNapPLind )a}:%'?f% BRal bke-arieanel enabbe. Of

t hese,  phenyl and the |1 ke are particul ar

2011/0935E%@@TE@QZGQJb@5Q07foemeﬂerabIe [0091] As the "substituent"
of the |c hydr ocar bon group optionally having substituent(s)" for
Ar, 5 (f) alogen atom (e.g., a fluorine atom a chlorine atom a brom ne

atom an iodine atomg (2) Iomer (C1_4) alkyl (e.g., nethyl, ethyl,
propyl, isopropyl,. butlyl), (3) lower (C1_4) al koxy (e.g., nethoxy,
ethoxy, pr opoxy, Byt /o (4) lower (Cl_4) al koxy-carbonyl (e.g.,
nethoxycar&&h&k Aethoxy&%ﬁﬂﬂanyl (bcopoxycar bonyl , but oxycarbonyl), (5)
carboxy, (6) n . (30, cyano, 15 ( 8) hydroxy, (9) acylamno (e.g.,

al kanoyl am no having a Tarbon nunber of 1 to 4 such as acetyl am no,
propi onyl agose,; butyrylamino and the like), (10) cycloal kyl having a
carbon nunber of 3 to 6 (e.g., cyclopropyl, cyclopentyl), 20 (11) aryl
havi ng a CEYBEADnAABRrSBEIPH 15198(ee§lne FEWE, R&phthyl, indenyl), ~(12)
hal ogeno | gygf31(C1_4) alkyl (e.g., trifluoromethyl, trifluoroethyl),

(13) hal ogeno lI'ower (Cl_4) alkoxy (e.qg., trifluoronethoxy, 25

1,1, 2, 2-tetrafl uoroetghoxy, 2,2, 3, 3, 3-pent afl uoropropoxy), (14) | ower
(Cl 4) al kyl t hi .¢h, nethylthio, ethylthio, propylthio), (15) |ower
(C1_4) al kane '

jﬂ éJ nethggesulfonyl, et hanesul f onyl ,

pr opanesul f b (, G)rlomer _4) al kanoyl (e.g., fornyl, acetyl,
propi onyl ), nbered aromatic heterocyclic group (e.g., 1,2, 3-
triazolyl, 1,2,4-triazolyl, tetrazolyl, thiazolyl, isothiazolyl, oxazolyl,
i soxazol yl joadaijadi azolyl, thienyl, furyl), (18) carbanoyl, 35 (19) | ower

(C1_4) alkyl -carbano .,. meth arb | , di met hyl car banoyl ,

pr opi ony| ¢ %F?CXMZC}EF69§%§M%§IU052077 (20) 1ower (Cl_4)
al koxy- car bony! Hawer § €la 4graikHepearbam®y by &H@¢ formula: -OR wherein
butoxycarb nylneth§;carbannyl t ert but oxycar bonyl net hy| car banoyl

ethoxycarﬂbnyﬁnéﬁ fdaresarbgry; theompound; ReRTeRRIMISH RY- ChReFoTTrly)
al kyl (£ 9¢1) Lad be gé%f@ééﬂt@&aﬁbdkﬂé’nﬁﬂﬁﬂl’

1, 3-bi s-(tertbutoxycarbonyl) guani di nonet hyl) ‘and the like are used.

Pr ef er abl y[0&6Hal ogen atom (e.g., a fluorine atom a chlorine atom a
brom ne atom an iodine aton), | ower (C1_4) alkyl (e.g., nethyl, ethyl,
propyl, butyl) and tce . : ’

T AR
(CHz)i'E/‘\ o (ibb)
SOZN —Ar

[0066]
wherein R® is a hydrogen atom or an aliphatic hydrocarbon group,
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/o like are used. More preferably, a fluorine atom a chlorine atom and
nmet hyl are used. These substituents substitute at substitutable
posi ti onswof2time3smeonat i ¢ hydrocar bon group, and the numrbErPziii/hize77

substituents is preferably 1 to 5, nore preferably 1 to 3, npst 15

pr ef er abl Y21 Gther owEPCt TS afoPeidred (ritPSubsPrt seRELE L L3y £8BnPS t hey

may be the.samRpked Hfefi@Ntro0982] As Ar, specifically for

exanpl e, phenyl, hal ogenophenyl, lower (Cl_4) alkyl phenyl, |lower (Cl_4)

al koxyphenbd067lower (Cl_4) 20 al koxy-carbonyl phenyl, carboxyphenyl,

ni trophenyl, cyanophenyl, hal ogeno | ower (Cl1_4) al kyl phenyl, hal ogeno | ower

(C1_4) aIkoxyphenyIE | oner (Cl_4) al kanoyl phenyl, phenyl substituted by a

5- menbered ar LetnBRerocyclic group, |ower (Cl_4) al koxycarbonyl - ower

(C1_4) alkym?gqu moyLphenyl , Xjgmdi acyl guani di no- 25 | ower (Cl_4)

al kyl phenyl , “phe bstituted by a hal ogen atom and | ower (Cl_4) alkyl,

phenyl substituted By é_WéIogen atom and | ower (Cl_4) al koxy-carbonyl,

phenyl substituted by a hal ogen at om and cyano, phenyl substituted by a

halogen5atHHV§Hd 5-nmenbered aromatic heterocycle, phenyl substituted by a

hal ogen atgHarane 38choygindiClsAhsabkexyed atdeary ! ok-ower (Cl_4)

al kyl -carbanoyl and the |ike are used.. [0093] As Ar, phenyl optionally

havi ng sub§¥¥%ﬂent(s) is preferable. Particularly, hal ogenophenyl, | ower

(01_4) al kyl phenyl, o35 phenyl substituted by a hal ogen atom and | ower

(C1_4) alkoxycarbonﬁl, phenyl substituted by a hal ogen atom and | ower 29

WO 2011/ 09351 __)"QQ kyl and the |ike are preferably used. As Ar, a

group repramgqtﬁd|by tJae formul @1o0PCT/ JP2011/ 052077 [ 0094] 5

[ 0095] wher ei % 5 are the sane or different and each is a hal ogen

atomor |ower (Cl_4) 'Ryﬁf and nis an integer of O to 2, is nore

preferabl e AR one wherein at | east one of R4 and R5 is a hal ogen atomis

further prg}er ble. i0As the halogen atomfor R4 or R5, a fluorine atom or

a chl orignesradr@mni saprefwiitadll 6.s pB80Q6Fined abowAs hal ogenophenyl, for

exanpl e, 2,3-difluorophenyl, 2,3- dichlorophenyl, 2, 4-difluorophenyl

2. a-di chl of opheryt 18, Sombeind HaRSESERERY I DY 16 GOTRESRophbnyd EomPbund

2, 6-di fl uorgphernked2p$-trl craophenyt) & 4nd frbupnophemi), is

3, 4-di chl orophenyl, 3,5- difluorophenyl, 3,5-dichlorophenyl,
Iuoropﬁé@ﬁeFaélechlorophenyl, 3-fl uorophenyl, 3-chl orophenyl,

| uor ophgyyly,; 4- chlorophenyl, 4-chloro-2-fl uorophenyl

hl or o- 4-f1 uor ophenyl, 20 4-brono-2-fluorophenyl, 2,63,4-trifluorophenyl,

, 4, 5- 151 fl uor dphéhygl 'alihatiq invidyeraphenydraml thethekeabirhaided. [ 0097]

As | owner ( | | : 2 : Iy o 1 pll

2,6-diisoﬁ%%%é%ﬁ%%ﬁ%lBgﬁggt?ﬁgﬁﬁqé?igrggg%g$era .%ﬂﬂgﬁ }s%s 855?'5%'(81J4)

al koxyphers/F,of &¥'° exahyhe %ainepivoixipiamrocanton her dutke fareRpraf & abfyr used.

[ 0098] As lower. (Cl 4) al koxy-carb |.phenyl , [ anpl e -

ethoxycarﬁ%ﬁ?%ﬁﬁ%n?ﬁ?yﬁﬁﬁ%?ﬁﬁ?@éggboﬁ%?%ﬁég%%%;r%yx3oa%%?H%ﬁyEQ#BSX§rphenyl

and the |ide:.ameeppeéecadbe.used. As hal ogeno | ower (Cl_4) al kyl phenyl, for

exanpl e, 2- trifluoronethylphenyl and the like are preferably used. As

hal ogerdd | 21 c1_4) al koxyphenyl, for exanple, 2-

As alkyl, for example, linear or branched alle having 1 to

2-f
4-f
2-C
2

20 carbon atoms (e.g., methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl,
octyl, nonyl, decyl, dodecyl) aﬁd the like are preferable, and

25 particularly, for example, lower alkyl having 1 to 6 carbon atoms
(e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl) and the like are preferable.
[0073]

As cycloalkyl, for example, cycloalkyl having a carbon
30 number of 3 to 10 (e.g., cyclopropyl, cyclobutyl, cyclopehtyl,
17



WO 2011/ 093512PCT/ JP2011/ 052077 tri fl uoronet hoxyphenyl, 4-

(2,2, 3,3, 3-pentaf |l uoropropoxy) phenyl and the |ike are preferably used.

[ 0099] AswDawawr09$G2_4) al kanoyl phenyl, for exanple, 2-aeerypPphens2’s and
the like are preferably used. As phenyl substituted by a 5- menbered_ :
aromati c HS(GRESFELr cCEFRIEPdr EXahPPEtY Y- @@ the 31ke r3ng Gredeypbhfienyl
4- (2H-tet razpl -i2- phrebemydy, Forlbxhfbi@Zz W Je1daiR§eNMbving a carbon

4-(1H 1,2, 3-triazol -1-yl)phenyl and the li'ke are preferably used. As |ower
(Cl1_4) al koxgpegapboAyte | ower- I(-C1 CHF LPBren kil Wﬂlﬁg%ylph@rﬁﬂqpe@@ﬁfle’xarrpl e,

4- ( Net hoxy t I aqh%q he |like are preferably used.
As 1, 3-dia lg%%%#’g?n%%{ig%{e%q?%%_éggﬁ%ﬁp enltfl', for exanpl e,
4- (1, 3- vi sEQGI4t]- but oxycar bonyl guani di nonet hyl ) phenyl and the |ike are
preferably used. 15 10 phenyl ., subst i.t uted | n_atom
and | ower (C1_4)Asalcl¥;[???a$%¥laelxk§nl}5| Q?rz??{fﬁ(u%lr%’- zﬁy%toﬁégﬁﬁg%k lr}%vg%l ofo- 4-
met hyl phernydrboh- hlumbe o- 2F netdoy lipheaydy . andydlvpropkematieypr ef erabl y used. As
phenyl substituted al oge tomand |lower (Cl 4 0 al kaxy- carbonyl ,
for exarrpl%‘/,Cl?P€HICé5%@%-’£m I‘Fg(faé’g%éﬂ f VIRRE Bg?ﬂéyfrl‘?(%‘y qe aBﬁe%Q?abl y
used. As pherylarsupstiétied Bndg hal pgen Aliem, ardrcyaample,
2-chl or o- 4-cyanophenyl and the |ike are preferably used. As phenyl
subst i ti§t etV Pyp2aa HéPgEPéh RRGMdafd CErPHR MHEIRSE 4r SRabi PG HAFYi & §7 oup,
for exanplg, @& Gl UuoLosfs 2, de{é i HRltvimgkhphe Mt hgethke) are
pr ef er abl yﬂus((‘a%d.tJ Aségﬁfel%%@éﬁ%s@ﬁi?%{ ec (E)ly a ﬁglag]élg)ﬁpgt garl%}%nd Ith\?er (%1)_4)
al koxycar sy ltheowike (@1e Hreflekpblear banoyl, for exanpl e,
2- chl or o- 4[-dd\It5e]\rt- but oxycar bonyl net hyl car banoyl ) phenyl ,
2- chl or o- 4- (Net hoxycar bonyl net hyl car banoyl ) phenyl ‘and the |ike are
preferably 30 usdedalketpl] for exampbee Speer faldanw, haging 4 rcgudnani cul ar,
phenyl, phenyl substituted by 1 to 3 rticularly 1 or 2 I n
(when slﬁbsrful:%)&tre(? b%’/ % u(?aIe'ﬁal’ogéﬁp%rtggﬁfs,but eélé% ’hg?%g%w]é)t %%Bdogglﬁ g%ggg
t2 hi Zams erdjir?frfeeléeagli e?jr_gi,hli&, ﬁaﬁtih:ﬂhiﬁz),pgﬂﬂylexaﬂpBe, di erdoradpkenyl| |

, 4-di f 1 uar ophenyl, 2,-4-dichloro nyl , -
W02011/ 003SIBETR) BIBATT GEIGFF QLT F b obhnd-r PTEPERY¥h Jrterdy and
2, 6-di f | uosrephemyl ard, reflircitier.ophenyl, 3, 4-difl uorophenyl,
3, 4-di chl orophenyl, 3,5- difluorophenyl, 3,5-dichlorophenyl,
4- br ono- Z-WCﬁ&r]ophenyl , 2- fluorophenyl, 2-chlorophenyl, 3-fluorophenyl,
3-chlorgphenyl, e o5 0hysr oRheRYanotethl o oP ANy 121k ¥as 0 4oy opheny!
2-chl or o4-fl uorophenyl,”2,3,4-trif Ipuorophenyl , 2, X 5-trifluorophenyl),
phenyl subswmibeat ef Byta halogen arepyant |wienylcipaytenrywd) anel ghe like
2-chl or o- 4- , fl.uor.Q-.2= I t I
pr ef er abl éggeo&)q%ékggg?i%h%%l 1§u%§{?%g§ie 'bgb%n%é%)a%g?gb paérl{t :%gu Ealrglly 1 or
2) hal ogerhaatiows a( whenos ubstberubéd3byr pd utrealg -halbogennat ormitwydseahdl ogen
atoms may e th% sane orr%tdéffbeir(aent; e.g., 2,3-dichlorophenyl,
2, 4-difl uor epI%é‘n?l 259 B Tior ophenyl, 2, 6-di chl orophenyl, 2-fl uorophenyl,
2- chl orgphpwd7] 3- chl orophenyl, 2-chloro-4-fluorophenyl, B
2,4,5-trifluorophenyl),. 15 phenyl ,substjtuted by a.hal qgen. atom.and | ower
(C1_4) alkyl (ef§ ,t%ﬁ-éﬁ%?&%%& hff%pﬁ%ﬁyﬁ‘,&rﬁ%n&(}ﬂ}?g- nettRfiBHényl ) and
the |ike afRidy@k8babyoupadticnbanl yhaviry dubsttatapheny) s, Fdhkanapbenyl ,
2-chl oro-4-fl uorophenyl, 2-chl oro-4-nethyl phenyl and the |like are
pr ef er abl e{agd "2taracryftist B19&Ry| , 2-chioro- 4-fl uorophenyl and 20 the |ike
are preferabl e Q4081 oup, In the present specification, ring Al is
preferably cycl oal kene optionally substituted by 1 to 4 substituents
sel ect e ftOmMMBIrEKY, an al i phati c hydrocarbon group optionally having
subst i tuen%)s)c Chi ))X?n aromati c hydrocarbon group optionally having
substituent('s);}® %II " a group represented by the fornula: -0R11 wherein
Ri-1is a G0 lgdsofgmrtdtcodnotyafs-al iqvdbhae kliydxpcar bon group optional |y
havi ng sub&ts)i 'Eg:uent?(ﬁsi), and (iv) halogen atons. O these, cycl oal kene
optional | y' Subdtt é'z&’XHy 1 to 4 substituents selected from (i) an
al i phatic tydcar fartgrcanpropt copal byaheyldgy,35 substituent(s), (i)
an aromatic_hydrocarbon group optionally having
W02011/35935%2 FEP%‘?L]_LY%?@OW substituent(s), and (iv) hal ogen atons are
preferabl eco)l G103L1RFNESE St shivent Safdn ils0 opit¥ bnsubgtdtidiecan,
substitutable carbon atons in the ring Al, and when the ring Al is ,
substituted by two or nmore of such substi®uents, the substituents nmay be
the sane or different. A single carbon atom may be substituted by two
substituents, and different carbon atons nay be substituted by /o two or
nore substituents.



[0104] As the "aliphatic hydrocarbon group optionally having
substituent(s)" as the substituent on the ring A, for exanple, those

sim |l ar twotha/iadizphati c hydrocarbon group optionally PETHRMU1NGS2077
substituent(s)" for R and the_like described above may be _used. (LOl_OS] As
the "aronmati® Kyde oRAHOITIGRELE Opeh cHALCF LKAV FREP s iSUGEHE (8™ a5 t he
substit uentpOHn8 v bRIdMNeq)f,0r exanple, 20 those simlar to the "aromatic
hydrocarbon group optionally having substituent(s)" for Ar described above
may be usethl)] Gs06]amsl e Jibst suliant tosy ishePkiorpldly, oxigizedll 6 al kyl

groups (e. tha) @%gyl%afﬂr&llg?}l%l é—;_lzghg?éﬁgcyf‘tﬂ% 0980 aLoPuf &athm %D

fluorine, chl'orine, "brom ne, di né at ons etc. are preferably used. Wen
two subst idpmEimirsldyeopidszert),, t hey may be the sanme or different. As
t he integehgf 1.to 4 fPr Nidto 3 is preferable, and 2 is particularly

pr ef er abl e.”730 Gfﬁ?fyf&sy]t%e cdonmpound represented by the formula (1), the
conpound r epresenkedchylyhexffamyil,a (1 bb') is preferable, and the conpound

represente y.the forml Inn) .is nore preferable. Furthernore, preferred
as a corrp‘oﬁlrpg F’@ﬁ?ég%ﬁ?ﬁ}ﬂf‘{)@l{%‘éﬂ% formula (Ibb') or the formula (Inn) is
t hat wher e{1%)Rhiitsol ower , al kyl optionally having substituent(s) (nore
preferably Rl is Cl1 6 W?2011/093512PCT/JP2011/ 052077 alkyl), R2 is a

hydr ogel? at’om & PRORBRD (®8°%) al kyl, Ar is phenyl optionally having

substi tuent(s) JaBee preferably Ar is phenyl substituted by 1 or 2 hal ogen

atons), and nis 1, 2 or 3 (nore preferably nis 2). 5A group represented
by the forfMfacarbeggl (CH2)nAi [0109] is a group represented by the

f ormul a: 1&({)0{%_'01} ( )i%(‘lg‘;‘@%g%—ﬁ)[e%f]%ﬁ%}‘g—carboﬁthe conmpound r epresent ed

by the formla , Tor exanp wi'ng conpounds and the |ike are
pref er abl e(2Y)5 JG:Q1¢2F1¢d) kAl ccompeuhdnyepr esented by the formula (la):

[0113] .0 G a SO2NI Ara . [0114] 20 wherein Rla is CL 6 alkyl, Ra
is a hyl(fr og;ezgﬁlacg‘dh%rr%%@f-yécgféflwl%\ra i s phenyl substituted by 1 or 2
hal ogen at @®. C,(;2) (paxtdeunds1¢ 13, 1,) ( 8b31kiebaxy-adbonyRef er ence Exanple A
menti oned %)26 )Ovr\{'etegrg%ytt:?§l£>?§lcla9c\giog%l?Orrpounds:
(25) Cg-19 aryl-carbonyl,
(26) C;-¢ alkanoyl,
20 (27) Cs.s alkenoyl,
(28) Cg-10 aryl-carbonyloxy,
(29) C,y_¢ alkanoyloxy,
(30) Cs-s alkenoyloxy,
(31) carbamoyl optionally having substituent(s),
25 (32) thiocarbamoyl optionally having substituent(s),
(33) carbamoyloxy optionally having substituent(s),
(34) C;.¢ alkanoylamino,
(35) Cg¢-10 aryl-carbonylamino,
(36) Ci_19 (particularly C;-¢) alkoxy-carboxamido,
30 '(37) Cg¢-10 aryloxy-carboxamido,
(38) Ci_19 (particula:;ly Cq-12) aralkyloxy-carboxamido,
(39) Ci_10 (particularly C;.¢) alkoxy-carbonyloxy,
{(40) Cg-19 aryloxy-carbonyloxy,
(41) Cq-19 (particuiarly Cs-12) aralkyloxy-carbonyloxy,
35 (42) Csz,9 (particularly Cs¢) cycloalkyloxy-carbonyloxy,
(43) ureido optionally having substituent(s),
19



25 d-ethyl 6-[N-(2,4-difluorophenyl)sul fanoyl]-1-cycl ohexene- - carboxyl ate
(compound 20), ethyl

6- [ N- (2- chbantpiessigl ) sul f anoyl] - 1- cycl ohexene- 1- car boxylparapriuaongound 28),
ethyl 6-[N-(2-chloro-4-nethyl phenyl)sul fanoyl] - 1-cycl ohexene-1-

WD2011/ 093649PCE/13 PR /FRAona Léxr b@‘kw%tselb@@éﬁﬁeﬂ%ﬂskm , and et hyl

(6R)-6-[ l\l—%t{}{eorlq 4- gkgolggémenyl )sul fanmoyl] -1- cycl ohexene-1-car boxyl ate
(conpound ) Ollgﬁ The conpound represented by the formula (I1) is

expl ai ned. [0116Thasq spHsFitugndd (arGHBUpgt1Thted atheubgltiiphaabEe hydr ocar bon
group optionally having, /o_substit Shoqs i r roup
opti onal | yp sal\/t_ilr?gf;1 su s?kll? uaeﬁ??e%entgﬁgg&he?%alr%lg%/t%@g&gf%%kg%?i(%%2 |y havi ng
subst i t uentsy "adeomoe, 1ihbsed siarid atintbet Haset isutesitti, t behtsay dre Rheasahbe
used. [0118] 15 the "al i phatic_hydrocarbon grou tionall vin

subst i tuen?% s‘%l' SFR bAPAAP R FRE 8Pee§§ﬁ%trlgc,uet‘%og r??ﬁf?%?r/y [bgttohg)

af orement i g be' @lsieghat i ¢ hydrocarbon group optional ly having
substituentélos%" for R can be used. As Rib" and Ric', for exanple, |ower

al kyl havi i}k o 6 carbon atons optional 'y having 20 substituent(s) (e.g.,
nethyl, ethyl, mdreRy! a1ksQp* OPsds XaRBli¥!  mé&BYLYlethoxy, n-propoxy,
tert-but oxycarbonyl nethyl, hydroxyethyl) and the Iike are preferably used.
O thes®, isermopsmplen-Retdry, taybutaly opytpenteydpxgpyPTherbksy anfsobut vyl
and the |ike riq(epra%eﬁgggiy used. Particularly, for exanple, methyl, ethyl,
n-propyl and the 25 I'ike are preferable, and ethyl and the like are

speci fically prefierdhhe. c{OEdkyAoxg, , afgr cyamedpr e SEAL erlr dBy oy, f or mul a:
-ORi a' wherein.is as_defined aba i.S_p rable. As the "aliphatic 30

hydr ocar bo%y%]?oohtfﬁygﬁﬁo%%ﬁilJ%l%glvl:{%g a%ﬁbé%%?hent(s) " for Ria', for exanple,
those simlar t®d hegglaphat<y, hydeoezaile ,grobepoapt | napth thy eyl agd

substi tueg%lés)", for the aforenentioned R can be used. Lower alkyl - having a
car bon Hunblet GF<€1 3§ BSGHi ch may have W2011/093512PCT/ JP2011/ 052077
substituent(s) (@ 0G,.gediyilkyl@iRyl . for peepyle,i BepLobyky, t-butyl,

i sobutyl, tert-butoxycarbonyl nethyl, hydroxyethyl) and the like are

pr ef er abl yplﬂ%’éﬂl.eté‘yl?ﬁ&e?‘?liﬁnyév%}i‘é{ll@?w01ki%mé}yﬁf{yl§6(¥h 43S methyl, ethyl,
n-propyl, LS9 RAYlethh18%y YAnd igRbUtXE apd &y 5 |ike are preferably used.
In particular, for exanple, nethyl, ethyl, n-propyl and the like are
preferabl e, andetiyle atdvihbiei kehare et ataml éS pRaY@aldy (pddized)”,

csubstibyiept; Bfadie | HELAYIG0R ORIhGNEhLY, NAUING 1ensubSLLAMENLAL, Tor Y,
for exanple, one oOr the sane or different two substituents sel'ected from
(1) 01_6 ahkthylssaldinyhethythyletuhflonyh- prdpsite Jiiskspeopyhsed- butyl ,

i butyl), 2 d | bst.i e o thyl . 15
yoroxyet iyl ) ) A Y e RIS TR A 8 B 1 VSIS

met hoxycar bohyd zeet) My | foet damelar, bayellnptbyy ]l thiar,t -dyeflokggat oyl net hyl ,
e Car DOyt e PETRY CSLRIKLEL YL Lt BULDTSeS bRV L T 20 and
met hyl epe is patd ity Qrbyypfiefer ablee.s1Fh2lhtom is optionally oxidized)”,
for example, phenylthio, naphthylthio, phenylsulfinyl,
phenylsulfonyl and the like are used.
As “Cq.19 aralkylthio (the sulfur atom is optionally
oxidized)”, for example, benzylthio, phenylethylthio,
30 benzhydrylthio, benzylsulfinyl, benzylsulfonyl and the like are
used. _
As the “halogen atom”, for example, a fluorine atom, a
chlorine atom, a bromine atom and an iodine atom are used.
As “C;-19 alkoxy-carbonyl”, for example, methoxycarbonyl,
35 ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, n-
butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl and the

20



As the "substituent” of the "NH optionally having substituent(s)" for Y, 25
(1) Ci-6 alkyl (e.g., nethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobut yl )W0203)09B@1droxyl substituted-01_6 al kyl (e.g., Rkrganexwves2zayl ,
hydroxyethyl ), (3) 01_4 al koxy-carbonyl -Cl_4 al kyl (e.g.,

met hoxycar%‘d?ﬂllaﬁ@t H§Fd-30 et hoxycar bonyl methyl, tert-butoxycarbonyl met hyI
met hoxycar bonyl ety eg{)é)w%ﬁq;}[y{L@gpy&n Irertfbﬁt @&xﬁeigonyl ethyl) and t he
| i ke are used, and of ‘t hése, neth is pre¥erab| e. unsubstituted NH
is parti cuqmuoprpp@ﬂ@mm@or%l [GYQ???GPIhtXWYC&ﬁéﬁﬁﬂc hydr ocar bon group
optional 'y, | 5 P / substituent(s)" for Ar',
t hose siml @%ngyﬁmggoreﬁgﬁt Eaéﬁgﬂéafg%ata%%zﬁéégocar bon group optionally
havi ng substit uéwmt "€k 10 fanyleycanrb@lxﬂs’ed for example, Raranoxyicarbynyhs Ar',

those sim|ar Ar _ar oth rs, a group represented by
the for rrulna?p(ht}“ylf)ﬁﬁ%]gbgnﬁ[ (ﬂ’%ﬁgv\her e e |u§e§ hal ogen atom or a | over

al kyl group, ands i™ag.,B' ax/a(lkly&oﬁp{-d:a)ﬁaidﬂ”f utblheexsmdisd,i tuted by 1 or 2

hal ogen atons i.s preferab] e, ed by the formu]a 1) :
(o8 e oeb T ebhnen o TRt L Fetr bRt hebReRR O PEPERYL and
each is a il egeniakenyts yBdEe preferable. [0127] In the formul a
(c), a halogen atom for e and a hal ogen atom which is a substituent of ring

B' and 4 hal ogedSat 6mié GFryR3gerbenghd RSP SA™Phe: fRFTHRAYE GEPYPra fl uori ne
atom or a LRRHREe a}gurglaqldart@lgeﬁgpgear@alstggp | ower al kyl for RY in the

formula (c), for exarrp al kyl such as nethyl, ethyl, propyl and the
| i ke can be mentAson€a-s éﬂ\h}sﬁf@xlﬁ épéu%amlé]gﬁresf@rﬁ“@éi b?c‘?‘hﬁélrf AEARianye) |

2, 4- dlflu I y ghl.orophenyl
and t he I B %%’r gﬁ)lee%yin%w%he gro ng éstjé%?et y [khe ?or mul a

(cl), 2, 4-u;hefd uorophenyl 2-chloro-4- fl uorophenyl and the like are

pr ef erabl e. [0128 at om-or

net h sul fu ygen
atom and 30 nethyl R alkenoyf)ixy efﬁra %m njgé’péilr(jtrlycﬁygflglr%? AraBre, F 129]

Ring A i slikebarkouBedprergd rcpg, sitydtchnbedy byxd’ ,grfoupexample,
W)2011/ 093512 /JP2011/ 7re sented by the formula: -CO RL" wherein
RL' is as C(gffxﬁbo@%p}éﬁ}?y OéVogBSrgb‘? gls]é?%é‘&ebys?ﬂe formul a: -502-Y-Ar'

wherein Y and ARs acg as1eef{dynegyaboyer andnop,i agakbyyf ustdigionsubsyi t ut ed
by 1 to 4 substituents selected fromthe group consisting of 5 (i) an

al i phat i ¢ WFIEFdaEBon? Y+ Bt | thﬁiwym ﬁ@%ﬁﬁ%t?%ﬁ%rﬁ’i%)used(l i) an

aromatig hydrocgbog grgype&g;llo@rgwl ! yoba&mwb%&w@m&@ (iii) a
group represented by the forrnula? -ORr wherein Rv is as /o ‘def i ned above
and (iv) ardteneyéaxutamd e tlhksearq Bsed.o 8-nenbered ring optionally
substltuteg) 11 to 4 substituents selected from (i) an allphatlc
hydr ocar bon group optionally having substituent(s),

As “carbamoyl optionally having substltuent(s)”, for

example, carbamoyl or cyclic amino (e.g., pyrrolidinyl,

25 piperidinyl; piperazinyl, morpholinyl)carbonyl or the like, which
is optionally substituted by one 6r the same or different two
substituents selected from

(i) Cy-4 alkyl {(e.g., methyl, ethyl),
(ii) phenyl,

30 (iii) Cy7 acyl (e.g., acetyl, propionyl, benzoyl),

‘ (iv) Ci-4 alkoxy-phenyl (e.g., methoxyphenyl), and the like
is used, and specifically, for example, carbamoyl, N-
methylcarbamoyl, N-ethylcarbamoyl, N,N—dimethylcarbamoyl, N, N-
diethylcarbamoyl, N-phenylcarbamoyl, N-acetylcarbamoyl, N-

35 benzoylcarbamoyl, N—(p—methdxyphenyl)carbamoyl, 1-
pyrrolidinylcarbonyl, piperidinocarbonyl, l-piperazinylcarbonyl,
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15 (ii1) an aromatic hydrocarbon group optionally having substituent(s) and
(iv) a halogen atom are preferable. [0130] These substituents are present
at substiwotablm3giesi tions 20 on the ring A'. Wen X comsTijpautii/ngporhe ring
is NH or nethylene, they can substitute the NH and nethyl ene. Wen ring A
i s substi tBOERPDYNGCArRP LR tiientld ket AES KISRAS of such substituents may

be the same or dAgfecrh@L%tcaermé?ﬂ'éétQL%natlw AHPEAG LUGNLS @Y SEpsL i tute on

t he sane carbon atom 25 "ali phatic hydrocar bon group
opt i onal | ytihverdardpagalyst ppuwé\flﬂw Salhétiéummc dmedegc &h oAt cUp

optionall yﬁfgyérr&tst&%t %EB%'E %nt,s s@'ﬁ‘iec@@e@df‘ro?ﬁms“ tuents of ring A, for

exanpl e, ose simlar orenmentioned group for R can be nenti oned
30 [013% ' (Bs CIlnea'layinhatg.o medhge ar &omy Yr,oup optl onal | y havi ng
substi tuent(s)" or. e exarrp t.hose sim I ar_t for nt oned
groups for R can ]b]E) r?@ﬁ?ﬁ’ﬁm dg133 558 Phe su%%cf t?grl\?l?o?ﬂ? nfg A, 1
or 2 C1_6 @}H‘i{)ﬁle(,etgllocarlﬂﬁﬁdsw,, N-gethbUtiyl Jcarhamioyll, Kal ogen at ons (e
fluorine, W?2011/093512PCT/JP2011/ 052077 chl ori ne, brom ne, iodine) and
the |ike dPREPHIFECSBIGTLH. aNhdRe WoKSUBET i4Sfhts are present, they may

be the sane or QNJﬁQﬁﬁﬂhmokQé§§]oﬂﬁﬁbnd&ly'ﬁaéﬁh@rﬁdﬁkﬁltﬂéne(ép”z ,fod " 1S an
integer of 1 to 5 3, and the total " and "t" is 4 or less, with

pr ef er efft eSHIWRLE /t 6aTBANGE] oy LRAA@Rally hahrf EutRdgPEUBRE e ddEniSéBeby t he

formul a: [Qg'gt%]ffereé')(e LQ&B%gélt%e%gugew@E@%ﬁld by the fornula: [0137]
A or (071271 N 1, A NCH21., (Db2) [0138] 15As the conpound represented by

the formula (11)¢ 1)f 6h- 4e)iiéimle {etdho Mmeithgdws ngtlevkpounds and the like are
preferable. (1) %gpg)w%gl ﬁl Igm ellrl R, L ugezcgr Qypy s g(:g%ggg &byf
formul a: - R IS afaﬁ agroprepres bythe
formul a: [éﬂéﬁﬁle&ptﬁﬁﬁaﬂoy(éﬁy, N—methylcarbamoyloxy, N, N-
15 dimethylcarbamoyloxy, N-ethylcarbamoyloxy, N-phenylcarbamoyloxy
and the like are used.
[0080]

As “C;_¢ alkanoylamino”, for example, an acetamido group, a

propionamido group, a butyramido group, a valeramido group, a
20 pivalamido group and the like are used.

As “Cg.19 aryl-carbonylamino”, for example, a benzamido
group, a naphthamido group; a phthalimido group andithe like are
used.

As “C;_p alkoxy-carboxamido”, for examble,

25 methoxycarboxamido (CH3;0CONH-}), ethoxycarboxamido, tert-
butoxycarboxamido and the like are used.

As “Ce-19 aryloxy-carboxamido”, for example,
phenoxycarboxamido (CgHsOCONH-) and the like are used.

As “Cy_;9 aralkyloxy-carboxamido”, for example,

30 benzyloxycarboxamido (CgHsCH,OCONH-), benzhydryloxycarboxamido and
.the like are used.

As “C;_10 alkoxy-carbonyloxy”, for example,
methoxycarbonyloxy, ethoxycarbonyloxy, n-propoxycarbonyloxy,
isopropoxycarbonyloxy, n-butoxycarbonyloxy, tert-

35 butoxycarbonyloxy,ﬂanentyloxycarbonyloxy, n—-hexyloxycarbonyloxy
and the like are used. | |
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[0140] is a group represented by the fornula: 25 [0141] [0142] WO

2011/ 093512PCT/ JP2011/ 052077 X i s nethyl ene or an oxygen atom Y is

met hyl eneworzotiMiéBs12and  Ar' is phenyl optionally havi ngPCTOP2@1/8320%1 i t uent s
selected froma hal ogen atom and Cl1_4 al koxy, that is, a conpound
represented by S°% NEehordl X NERrPPRYLRIY D If0F eXgARESXaa 1 SO - V- Ar 2

[ 0144] meﬂ;ﬁér{b@cﬁ'rbbﬁ%\gxﬁ_ HdPHthyX8xlSa ARIAWIENE 2Rl BRe OKMGE Rt QREJY' 1S
/o nmethylene or -NH, Ara, is phenyl optionally having 1 or 2 substituents
sel ected from a Aml'6gan atadrydedyCtagbankkony”  pEovi gsdmmdon X is

”Ethy'e“e,b%g§§;§§ycf§bg§%ﬂé§gnﬁgggkggm@khgiggpegy%05393g§;ugﬂt(s)- [0145] 15

(2) Conpoun erei oup tepresente y ' the formula: -ORl a'
(' is Gl_phalKydthylaxgcatpondpxas ebeadhpyry e yicarbohalokylarg] theb)liRe
Xs..( CH, 11?\*[0147] is a group represented by the formula: [0148] 25
[0149] X atif V5% both methylene, or X is an oxygen atomand Y is - NH,
am}l Ar' 4i fSI phenyzhs omgj)lgrtq}dlwah&yuagy%wrﬁmipgﬁny"at 608 ¢€anple,2-

chl oro-4-fluorophenyl). W?2011/093512PCT/ JP2011/ 05207 3 oynds (1'
o 20%) et oo ks o SHOE X ani 6. B RO nadDaar by 48 The Like (1)

fol |l ow ng gaupEids: et hyl

6-[ (2-chl oro-4-fl uorobenzyl)sul fonyl] - 1-cycl ohexene-1- 5 carboxyl ate
(conpouttd 40981llet hyl _

E ZL&S&L% 3 ¢ ,h') ?r gz;:sﬁ;fdr%%ebsg@yéaaslw avthy lsGyst QhreNne) &; £8F hoxlAle
3- [ (2- chl owrs #id lowsr opakhy | Juhs thidmspd] b8, B-tdh By dper2iHpytanl B-kamhadtyl at e, (¢
Onpound-8lgub§¥§%uents selected from

(i) C;-4 alkyl (e.g., methyl, ethyl),

15 (ii) phenyl, and the like is used and, for example, ureido,
l-methylureido, 3-methylureido, 3,3-dimethylureido, 1, 3-
dimethylureido, 3-phenylureido and the like are used. When two or
more substituents are present,.they may'be the same or different.
[0082]

20 When a heterocyclic group, heterocyclyloxy,
heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl or
heterocyclyloxycarbonyl is used as the “substituent” of the
“aliphatic hydrocarbon group optionally having substituent(s)”,
the heterocyclic group is a group obtained by removing one

25 hydrogen atom bonded to the heterocycle, which is, for example, a
5- to 8-membered ring (particularly 5- or 6-membered ring) group
containing 1 to several, preferabiy 1 to 4, hetero atoms such as
a nitrogen atom (optionally oxidized), an oxygen atom, a sulfur
atom and the like, or a fused ring group thereof. As such

30 heterocyclic group, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-
triazolyl, 1,2,4-triazolyl, tetrazolyl, furyi, thienyl, oxazolyl,
isoxazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, thiazolyl, isothiazolyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-

35 thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl,
indolyl, pyranyl, thiopyranyl, dioxinyl, dioxolyl, quinolyl,
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i o ethyl

(3S)-3-[N-(2-chl oro-4-fluorophenyl)sul fanoyl] - 3, 6-di hydr o2H pyr an- 4- car boxy
| at e (compound/®3312 [ 0150] A conpound represented by thecrarmab/es20111) is
expl ai ned. [0_15(%9 0 N\ Araa 150 0 [0152 Rlaa is Cl1_6_al kyl
(e.g., met@xgidad@nprdlpyeyadyl,sdpfopyl; o butyl’— i deBut y¥, o s&E Butlyl |
tert-butyl, nantyl hsopg neon 11- sLhybpyonw, hexthnylisehexyl,
1, 1- di met hyl'but y%}‘%’ 2?5‘%‘?{%%’hy| bS’F’&F?ys, S8 neﬁw butyl, 2-ethyl but%
etc.). O tétesdydephyrangl praifoxodbhel, Xdotanyietng he bikarmrexy§en - at om
Ara' is phenyl tional L | tygnt, 8cted froma

hal ogen at om (e.olgl.e,S%f ﬁ&l(%%f%g}y%#%mjgr%%%rrﬁ%gs%% om 2 t%?%ﬁ‘l %g atom i odine
at om et ¢. ) sulGl-iGuabkye pesitionseblyl, tet hydybgiricpehtsi sebeamd Lfromt yl

i sobutyl, sec-butyl, tert-butyl, ntyl, .isgpentyl, neopentyl,

1- et hyi propyl 2 #é}éyl?flfysloh(gxgl’,’ I&?‘%Y ir‘?é:?"ﬁ;t/l?butyl . 2, 2-di net hyl but yl

3, 3- di met hyi butay hyd2oeyhyl butyl etc.) and Cl-6 al koxy (e.g., methoxy,

et hoxy, propoxy, isopropoxy, 30 butoxy, isobutoxy, sec-butoxy, tert-butoxy,
pent oxy, i Sopent®x§*°hexoxy etc.). As Araa, phenyl optionally having 1 or 2
substi t uentsy)sel ect,edh iy aehgl Par1RLGM eRBbLYCUEBE] )Y, atd Y€ like.

2011/ 093512PCT/ JP2011/ 052077 fluorine atom a chlorine aton) and Cl1_6 al kyl
(particidl dMsp et RY| MoEe WULSYHiSYEREPYRTC iRF§5c@ter ABPE. MM (Bhe same
substituents argpegsent, they may be the same or different. [0153] 5As a
conpound represented by the formula (l111), for exanple, the follow ng
conpounds BH®B3Xlhe |i ke are preferable. (1) A conpound wherein R aa is
ethyl, Xaa is ylene or .an_ox Nwat o . e .optionally
having 1 or 2 rsné%{lt iC?U%n?éylselogc%égg f‘%é’r?\n%nrﬁlﬁgaiﬁglgderﬁalg oﬁ%{ |lolg ticularly, a
fluorine atuwrgtiauvehkds) e SdmworkaapdeClplteratky Inappahyilcudlar | ycammbehybed.

ethyl, isopropyl). )__Conpounds 3,.4, 6, 7, 10 - . 19,.20 7 -_ 30,

34, 35,1537 3g-10 41?35]315“""-3’ iﬁ%s‘zfjf‘%teﬁ b aR%?%?"eln%uetaglaenﬁPgl IR LY @

conpounds siibsti%ueat Refetent&romanpbsee Bexeipl(i3)iedhesf thé ovéurg tdanpotfids:

o g pecrss g o 2298 ond ATPYaking B EARIRNR (5) ) oGP &t

6- [ N- (2- chh orgphenyl hsutédaamel koG Chbobexane-l neaht hgxyhsd i theenmeynd 28) ,

20 ethyl 6-[ N-(2-chl oro-4-nethyl phenyl)sul fanoyl]-1-cycl ohexene-1-

carboxylat%?%Qﬁ%ﬁ@éuﬁHOH%), agphypubstltuent is not” limited to a 31ngle_

E Ssagh%yé%ﬁyt%reg}ﬁ' %he%wml beuhf aroydle, Imos¥c kRBS X&he- breathayyl at e

?- [ (2- chljo? d§m4f)lt tﬁ@lbgphémrhi)% walvalveya$e@, 6- di hydr o- 2H25 pyr an- 4- car boxyl at e
compoun et hy

(39)-3-[ N E%-Scﬂl or o- 4-fl uor ophenyl ) sul f anoy1] - 3, 6- di hydr 02H- pyr an- 4- car boxy

| ate (conmpound 9n .thed)aThphdiold dwidrgceohpougdsup optébhylly having

(6R)-6-[ N-(2-chl oro-4-t),uorophenyl)sul fanoyl]-1- 3 : .

cycl ohexen%‘-%?s-tcléh‘ruﬁf)lgf te ka%ﬁb’g’\éﬁé%ﬁ?? I]5'}1"%/?@ LSy Yogether with the

(3S) - 3- {5\ 4 Pl a0 hédf-boereph emplups ubh asmyildnad, 1§ dubydi o2t iuseddrtagboxy

| ate (compound 9'). (5) The foll ovvi,ng conmpound: et lfy£

(6R) - 6- [ N-§22WH| GP6- 25T PYoh dptn&y FHaI g5yt farnyd, 172, 3,4~

cycl ohexen@e&ra;?rd@%x atey{ camauirdn78d . ud&). Thaikokhovd g ngOGROUP thay WO

2011/ 093512PCT/ JP2011 052%)77 ethyl (3S)_ -3- [N, (2-chl oro-4-fluorophenyl)

sul f anpyl e FURstiifAere 28t py ralsEitHEpbky | RAE (AOONPEUAIS'PSHItUeNF154] When

the conpounds SRy ¢3eRt eody é}!é%pflg%@&a§s ({He “Subktituent” of the

30 “aliphatic hydtocarbon group optionally having substituent(s)”

described above. Such substituent substitutes at a substitutable -
position of the fused ring group, wherein the substituent is not
limited to a single substituent, but the same or different, more
than one (preferably 2 to 4) substituents may be used.
35 [0085] |
4Among the above-mentioned “aliphétic hydrocarbon groups
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5 and (111) have stereoisoners, each stereoi soner and a m xture of these
stereoi soners are both enconpassed in the present invention.

Fur t her nowe,2owessizhe conpound represented by the fornulPaTgPlo11/852a7conpound
represented by the fornmula (lcc) or nécl nn), and the fornula (b) of the '
conmpound r@pkEitled hBYipgesYRFHRITVEREI(F) 7/ PTefan@leorkalRlEDI9L B End t
are 1 and ghe gonpoynder epl fReNtRMeRYat 1 fiRdvi@al bhldon BAGINAS AR to
optical isomer based on the asymetric carbon in cycl oal kene or cycl ohexene
ring. Suchéoptictamaysbaee swestl oventise 6f - sucmedpileabthebmerPrary ot h

enconpassed_in the presept.inventi.on. C I ounds
representeﬁs?gfqﬂig’fgrﬁﬁp%%’EH%%% t&?} %§H£?%?%%“ﬁﬁfbﬁgygﬁﬁvquéd into a
salt w th ayddtayeghnilc paseylmstgeri,c chabexymetdrnyganiacdathd, 1okegani ¢ aci d,
basic or acidic amno acid, and the |ike the salt wth an.inorganic
base, for 2%F Irg,y’a O | TP Yt gF'Gs%Jr]fij:Lféﬁj%agss%%%fhn%hﬁ'gt’aggi um
salts, etcpromyl,alikabirBpyEaritbumgiigl isabht glcthdsheall &kenasa b reE@rasilam
salts, etc.; alumnumsalt; amoniumsalt; and the |ike are used. é§ t he
sal t with BFBHgamtEYback; PTG b@RfpEBe Liks X \PERet PFROTFA i 6!
triethyl ankfg,1 RWd ¢hae;id cold M rtethagsl prpserddidi et hanol ani ne,
triethanol amne, dicycl ohexylamne, N, N - dibenzyl ethyl enedi am ne, etc can
be usedio AEOR%fd salt with an inorganic acid, for exanple, a salt with
hydrochloric acig, JIROBEANEEc AdbodiizbbhCoRbldr Stildhdr har8Radh c phosphor i c
acid, etc can be used. As the salt wth an organic acid, for exanple, a 30
salt w th hptmardondgracet ortiagiad 1yt hatinorodsdtitaeati(d) ” f femrb.c aaci d,
oxalic acid, tartari i el i citr] Ci CCl Ny i,d, malic
acid, net h%%%%%lﬁ‘co?llly grgcg%%?oggzdnrzoé%eg%:v? 1E%%iéc %Acrl(i)é)?l %%%ggeér}]%%ﬁog%% aci d,
and the |ike.¢an dhenydednapgistiiyle salthrwi i himddygali)c aami hbeatilk dmr exanpl e,

a salt with argini.ne, 35 lysi.ne,. ornpLthine, etc can,be used. As the salt
wi th acldi BEStrimy 8e, d?nf SXEnfre, Eor hAmhey haﬁgbg? chngac%-&?rEg’Pﬁt am ¢
acid, and nW»0L¥ @935126°Cld JP20bhed$2) TiapHihii)kanaanhbel Lisechrd 0156]

A prodrug of the conpound represented by the fornula (1), (Il r (l1r) or
a salt theP%Eﬁeq%?lﬁ'céﬁﬁoﬂﬁdtwﬁﬁQZhp@?“@%n@%ﬂt?ﬂf §l$ﬁt%r§ Eéﬁ?gﬁéiﬁf ound

(that is, pthersqmpeund represented by the formula (1), (Il) or (Ill)) as a
result of a reaction with an enzyme, gastric acid etc. under physiol ogical
condi ti ons[®98Ui vo. Thus, the conpound is converted into a parent conpound
by enzypptical oxd d3fd eRupEeHHGL 0N o MYALOhY BhRa €L hydRbAYEER! ¥Sdip / 0 due
to gastric acid etc. A prodrug of a parent conpound nay be a conpound

obt ai ned bypsidijaddtyi hgvang astbres igrueap (ef “ afparfent conpound to an acyl ati on,
al kylation py PhOSBIGHYLAL Ok (£ O (2uEPIROUNL ADLALARY, PYe SIRIECLI NG an
am no gr ouf) of " a palgent conmpound 't 0 an er-cosanoyl'ati on, alanylation, 15
pent yl am niocaiienyltat, oan Rodidy @typr) epi onyl ati on, 2-

acet oxypropjonyl ation, (5-nethyl]-2-oxo0-1, 3-di gxol.en-4-

1 et hoxy C2F DITa i, EEF b Por uPaROT L 1S ey PFEPY iy IRECHYrat  on,

pi val oy, oxyset Teat i(Qh.,) t koDt (.3t |, ORetidLy,) jethog@PPUGHo0NL aiutetyhy

subj ecting a hydroxy group.of a 20 parent compound to an a[g‘%;]lt ation,

al kyl ation{4 H@ﬁ’rﬁr(ﬂaii%k‘?ﬁy‘lf@tr&’?%ﬁ (2%, IETEORYEARAC BB ai ned by

subj ect i Nge Bh HKAHZIBY OUPr S o8y RARAY 1 ¢ opRasdrdcaRiacet yl ati on,

pal m toyl ati on,” propanoyl ation, pival oyl ation, succinylation, fumarylation,
al anyl at i ofd) diarkoylam nonet hyl car bonyl ation, etc.); a conpound 25

obt ai ned byssubjg¢ting a carboxyl group of a parent compound to an
esterification or amidation (e.g., a conpound obtained by subjecting a

car boxybo gfoupcysnca parent conpound to an ethylesterification,

phenyl - est %J f}i1 cat ixon, car boxymet hyl esterification,

di met hyl am nomet fl Yésterification, 30 pi val oyl oxynet hyl -esterification,

et hoxycar boay| aopyetdiyibeseesi f i £ldtdroylaphhdahadilg estcarbbncatmiosr, of 1 'to
(5-nmet hyl - 2-oxo-1, 3- dioxol en-4-yl)net hyl -esterjfjcatjon, .

cycl ohexyl 6x5eat HohyA Sty PRSPy | ¥F t9 a%&°@#ﬂ§¥5¥#%’}%,{“%{°@?) 13K3) t he
like. Any ofof hasa cc0KpOURESikam ke rpoadueaskf raimza tpaksent. gonpound by a 35
met hod known per se. A prodrug of the conpound represented by the formula
(1), W 2043 FRPYIPCTY FP2RANT 052077 (11) or (111) may al so be one which
i's convertegj niQ12 R RYL 2 COMPUM GubBat o Se dd1@ ccqergundpRepyesent ed by
the formula (1), (1) or (I11)) under aLEhysmI ogi cal condition, such as

t hose described in "1 YAKUHI N no KAl HATSU ¥ Devel opnent of 5 '

Phar maceutical s)", Vol.7, Design of Ml ecules, p. 163-198, Published by

H ROKAWA SHOTEN (1990). [0157] The conpound represented by the
formula (1), a salt thereof or a prodrug thereof can be produced according
to a method known 10 per se, for exanple, a production nethod described in

VAAM NN A NS AP o Y VY-V Y. 0N o o S " . N o



W)2011/ 093512PCT/ JP2011/ 052077 A conpound represented by the formul a
(r), (1) or (11l), or a salt thereof or a prodrug thereof (hereinafter to
be conpr eNensivmBs2zreferred to as "conpound A") may be aoy/iJetolhysozt e,

non- hydrate, solvate and non-sol vate. 5In addition, conmpound A may be

| abel ed wiR3PHdYls ot BEEAY®.g. 3H, 14C, 35S, 125 - 1) and the like.

Fur t her nor g;2)CoypeYRH-ALSRY: b, g) dauker atedy conpadndovbrsteiyl,1H is
converted to 2H( D). %0160] /0Corrpound A is useful for suppressing (or
mtigati ng§r3vfaqu°é"9§t ¥bt ol ogi cal synptons (e.g., dysesthesia such as
nunbness n i 3) hesd he and the
l'ike) causglcafd) b&%@gfﬁﬁgy‘z‘f&ng‘;céﬁd?%ggﬁrs ?Jnat ftr}igs@%ée dev%ioor)x%gd as the

si de ef f5ecl,sl,o?, %hetadﬁimma‘lathwm 8f 2 chepwimerdpdlupronsorgyents such as
anti-cance nd-the 14K ef e suppression
(or mti ga n) o % )esasl ﬁgrkﬁlgng%g t’hgtgeatﬁla)ﬁhrgréntrg%#@{ né)[]r ol ogi cal
synpt ons. ;ﬁmpymrmdo}}\,r s al so useful for the suppressr on (or mtigation)
of pain fr a bov ment i aned ne ur ol oqi t.,ons.

Exanpl es o?ﬂpi goéi’%trr rz(gn’ar‘rcear %‘Kfélgﬁfﬁ?ﬂ Yhe epr%s’e%ie%%an |féc/% ¥%n i ncl ude

pr ophyl aCtéﬂla&&%lthSOﬁly\ﬂ thespruiil€oagent s for lung cancer (e.g., non-snall
cell lung cancer, -small cell |un cancer mal i_gnant 9gsothelronﬁ%

mesot held ofke) pateredti-o) 25 kaarddr (fedy: | TPANCr eBEPEY TudR ™ TR,

pancreat'C(fﬂd%crsl-ﬁembef@i)arda{a%&)énﬁeeér@%r@ﬁo Jraupngead. cancgn~ esophagus
cancer, gastric cancer (e.g., paprllaﬁg adenocar ci nong, _muci nous
adenocar chOla’denésauanﬂ}sﬂ@aﬂévné azehibide i agahtbr , 13RI ZOAY &5t i nal

cancer, )9{ §8§§£o]§§‘lgth1§959589§9| GARGSA, FEEYRI, cancer, 30 anal
cancer, fam or ect dancer, hereditary nonpol yposi 's col or ect al
cancer, gastg orqatreempma} Jstraﬂm(ICAMnel}yl-b?aeé@EHO@anéerg(e g., invasive
duct al carcr uctal ¢ rcr i east cancer),
ovari an‘’cancer’ ri‘(%jar “dvarian eg’%ﬁ!éﬁa arécl{gr?ﬁmfej%ér! Jg):)nadal germ cel |
tunmor, ovari@n Jg:erem 361_@)elalll¢quercarbuayla]mvmm Tals) gadky 1 -potamogll t unor) ,
testis tu state cance hor none- dependent prostate cancer,
non- rTgei'l‘?f f?ﬁﬁ?%f@’ﬁé%%’g’é??ﬂﬁ%lp% e dependent prostate cancer),
liver CanC@Ehd@@rboh?pﬂéﬂﬁﬂ@ﬁb&ﬂ@@ﬂ),prl mary |iver cancer, extrahepatic
bil e duct cancer) t hyroi d cance medul | any th roid carcinong),

ki dney can&d?) (3 gdlar:@halraree@llrnoc&%éf?%oﬁ%l ok Akt i'6nGt - w3 5 carcinoma of
renal pgl viss @9 14uahea) nodiiyine 168nees—- (€=~ Uterine cervical cancer,
cancer of uterine body, uterus sarconm brain tunmor (e.g.,

medul | obl a@@@?ﬁlcagfbpéﬁa) Q%Wn%ﬁhﬁéit oma, pilocytic astrocytonm, diffuse
aS”OCytO'@n a&?eollq%' gr@%]ﬁéafyt 9gefeba/tmph>ésrahoegﬁm (d.8tina bl astom,
skin cancer asal 1 oma, nalignant nel anom), sarcoma (e.g.
rhabdorryosahmmre Iaepmrry@selrmmale s6bm, t & Ser@nigwr @erm) a@ai@@ﬁ%tat@@he
tunor, urihar r Cer, gi nc t| I el om,
Ieukem a, ?raerygnaﬁt“ Ialﬁﬁfng dg%t%? d(rgs se% %?%%r%u ne '?#ad?rt%

prol i fef.satli/}ee d;ﬁaea:se)i canree prefevakhpwa 8 yorinear ytemd & e lorlkee @bhdreh
cause peri r al erve di sorders as side effects. Exanpl es of such
anti - cance A d‘eerﬁhyr néftd®°t%axane anticancer agents (e.g., paclitaxel
(taxol), docetaxgdgdse \slubealau&awrsilberttlmuean@erslagﬁﬁtmteelg posA thicrrss tifne,
vinblastine), 20 platinum preparations cisplatin car bopl ati n,

oxal i pl ati H}e asMetirahYEEPGRARKE FrQYB- (%mg the, 25nPh) tRd the I ke.

Anong the aboviertiRRkis008dp Adtd rARCEr t808NtRorP¥HdrbaxBly Viteri,stioRe,
cisplatin, carboplatin and bortezom b are known as_ the agents havi ng

nunbnes® apERERTabdivn1(8rg2; WHSBUFHEP DRITRI2BINEUFA g tdadfarkabl e si de
effects (J%) %éj& O,}cllgg, ?‘gfiaﬂé%e 1642 20965 Nelyot oxi col ogy, 27:992-1002,
sh. Jour na

2006; Brit emat ol ogy, 127, 165-172, 2004). Ther ef or e,
conmpound A[®@;8Ep]art| cuI arly useful for suppressing (or m t| gati ng) :
dysest hesi a suc Ul er}%gs gnd/o u30 %arg ée“tgete gr

neural gia) and t e I i Ke cause Vacl i taxefl Vi NCT'] | ne, 8 at | n,

car bopl ati ﬂp‘ai’td'z(a]ﬂyb(hakreﬂ@msdibsﬂ:ianiemmubaf’l for cformaourfdrAex&nprbsef | 5 gp 4
suppr essi ng I%or mtj atr ng%?ﬁé/ est hesi a uchdéal 6Ss, an)d/ or pain (e.g
nuscul a?’ p ‘? @Pa) Fi'Redcaude BV §5F|t5§(%? FPPb161] The
dose of thgogfOrEMRNYI @Begeditd I, CpIeEerageit 5 tan ,beet¥Eo atoms such as
2011/ 093512PCT/ JP2011/ 052077 appropriately determ ned based on the clinical
dose of each of the agents. As |long as c%%‘pound A can suppress the side
effects, a dose higher than the conventional dose can al so be adm ni stered.
In the case of paclitaxel as a representative exanple, the 5 dose is

adm ni stered by drip infusion according to the schedule of an
adm n| stratr on at 60 - 70 ng/mz every 3 weeks or at 210 ng/mz once a week

o o o o . .



The dose of compound A can be appropriately determ ned in consideration of
t he dose and dosi ng period of the above- 15 nentioned anti-cancer agents,
age, bodyweenghwm3and synpt om of the subject of adm ni st pamiJemi/diezge f orm
adm ni stration nethod and the like. Representatively, the dose of
conpound AR}ELOgesy aERBNHPR LQEdwarKyddzadl, ARG Kk GFaRy, St rioryapds -
2.4 my/ kgl day.119f, 28nQONPAYKE A iind 8rbhSechFdBA .0 AdNs @l IHe tREbEGAL 1 & body
wei ght 60 kg). This nmount is orally or parenterally adm nistered in one to
several pogtdumspyerglylld pymazsdmili omdidazelyd, 1t 2, 3-heedreksl t d-Jaft hat
an anount r-th or (e} e suffigcl or an
adm ni st raflp%!néqglé@énggtt}&é?%%%l\/e%lmgggf Engge%?’zﬁégggéér%égzﬁg lt'he dose
changes sunier, 3raxadiszobyli ti,ahd-asadeatdbned lalkoveoxpdis3jlyl, 1, 3Cdnpound
A can be safely adm nistered to manugls .g.,, human, .mouse.. r.at ., rahbit,
dog, cat, %% Jr‘?@,oq?&r s ?l%%/ﬁ’dlryel,' é’ﬁgggﬁﬁzeé/)}ey%r é’:}y%gfchﬁ%&eﬁ%lr%’l ;}.’E’Q
Exanpl es ofhidid adesgge fpzmw-ahicaipaeubdl A i,8latdeiadabzpl gharmtdiagd, such as
tabl et (including sugar-coated tablet, filmcoat %d tabl et, subli ngual
tabl et, orRYTiFaFioyhe eBYRITHY WALl BYF 22t apul @ 9o Ay WBY RS0 t capsul e,
m crocapsuopydaaitl eqdipRWEeT, $idkd1aGheuisyiyp, syl & ON).3-suppensi @y,
films (e.qg., orally disintegrable filns) and the |ike; and parenteral

2

agents Buch wy W6 20117003512 PCEr $P20117 052 PP HAFaEY T ont e [2, 3~

subcut aneoys, J.iRat | BBnz b FAKANOYS tL0hE&ES Alby1l, NibaRUAGHEF Ay daiyact i on,
intraperitoneal i'njection,” dri'p infusion), external preparation (e.g.,

der mal pr eper=stliaowl, oflhoxrary)) ansyppesiike yaxe yped-rectal suppository,

vagi nal 5 supposi . N r ratio IBBA Yo £ gtion
(i nhal ant), eyeSll re%[geyéﬁag?h%%ll]ké;?gsrl%lﬁlpgdg?tgi %%{l({}%els}gu%r epar a%t?%ngﬁrrray be
rel ease comt rdlsuypsepanabtonelectgd, fsust@i-ned-kydl dase. nnetdeApseteylsuch as
i mredi at e-rel ease preparatians, systained-release, preparatiqns and th
like. StichY oﬁgryépgfgti 74 Cang]mgé( gre(')%utenéerbriloxtyheer%g‘f)ﬁg a(‘:%én\?cg)r?t ?Lé%gl ?g used
in the techmwaltutipld pdspiepar.at Weas, tWolorexanpl subdtietueitsodrdescri bed -
in the Japanese Pharnmacopoeia and the |ik ,f!0164| Compound A is used in
combi nat i FFSAFNF 1t FESYF BT R hti N E4ME5°hntE r agents to suppress (or
mtigate) wy@gdgus neurol ogi cal synptons caused by peripheral nerve

di sorders that may be devel oped as the side effects of the_adm njistration

of the af or enentf'GfedakAei ctamRkas ffehs. APAVITEEHMEE MEAL 1PRHE Dr esent
i nventign gelalesbd kibudf 20 Rards {205 nsURAL SRS A kRET hRbek@la nerve
di sorder induced by an anti-cancer agent conprising conpound A and the
ant i - cance¢azigentmumber of Intandt herd-enFsdhiént ethik, prexemyli ndeapPromy L,

relates to_ e ic |, uog, he,88} iz GARKAN aggnt.
er o, “one. B Re e g T e R R oL AR B e
conbi ned. #Hor ledanpl @f thedehe foasexafipiaclditarékyli susmyashaetbmbi nethwit h
cisplatin and/or _carboplatin and admi ni.stered Far, _canbin f
compound A FHPRHe 515855%%%?1 orhgbdlacé'nqlt’ i égﬁglél'rgy%tgaérﬁ stP% He KS iong rgg e%%kglg'
adm ni sig atrdoreseinptenpadtity A astthy3) anpatphyl carCeheageRé ase naire '
particularly limted. Conpound A (or a pharmaceutical conposition er eof )
and an ant?gweag@ﬂ??%%y(; ﬁﬁ‘éeg’tlf‘:caﬁrecé’ﬁﬁ(%%i%g& r%rreefo(?fr)agrl]rﬁy be
admi ni stered to an gAdgt kSt nat bt SebjHGt aShiukbgaeausdny a0 hBtByBtagger ed
manner. When one or nore kinds of anti-cancer agents are 35 adm ni stered,
simlarly,Pefdradleconpound A (or a pharmaceutical conposition thereof) and
one or nmoregykdgyds of anti-cancer agents WO 2011/093512PCT/JP2011/ 052077
(or a pharmaceutical conposition thereof) may be adm nistered to an

admi ni sta at i on SAmbjtéet “eiramet bhdgsiofagbopngrowR agifertde anpeatic - The
node of adm nistratio f C : I ixS. N

parti cul a?ﬁqr%(({%cfctrﬁr 8%1’ gglll%ng‘ ag)%c%g%éoﬁ%glﬁga%g}%ﬁ% Qgﬁt(ls?ggﬁirerﬁéggﬁt are
conbi ned. &xamgties hgHrsostbadgmiugt havion aockerbonc inuoiber het f@ldoowidng: (1)

adm nistration of _a single preparation obtained hy si t ous|

processi ngE%bgrmo@ﬁ’&nK&(o?a%ﬁgﬂ&’nﬁ‘géﬁﬂ’gall %‘?’rrﬁ’ol i taingrq]é{‘%gﬁea]fﬁ )a%nd one or
mor e Ki ndspgdreriibleCanterpagdriusakp for exaipdennaeylitayimprpearboon
thereof) (to be sonetines abbreviated as "the canbination dru% of the

present 33 nYEMRSOPL) & tP2}0 sfnfl vaRB60EL adhiRR Etdt POA 5Pt W02 for e ki nds
of prepar abi Ons 1 CONPOWHLR, ( BheByPhidBGRUNIIKAI acONPRSI tduarart her eof ) and
one or nore kinds of anti-cancer agents éor a 15 pharmaceutical conposition
t hereof), which preparations are separat®ly produced, by the sane
admnistration route, (3) admnistration of two or nore kinds of
preparations of conpound A (or a pharmaceutical conposition thereof) and
one or nore kinds of anti-cancer agents (or a pharmaceutical conposition 20
t hereof ), which preparations are separately produced, by the sane

ey o . v o o



(5) admnistration of two or nore kinds of preparations of conpound A (or a
phar maceuti cal conposition thereof) and one or nore kinds of anti-cancer
agents (owoaopbmsismceuti cal conposition 30 thereof), whiPCli/Jproapes2ati ons are
separately produced, by different adm nistration routes in a staggered
manner (e.REefes@®ili-stration in the order of conpound A (or a

phar naceuti(y@l]corrposi tion thereof) and an anti-cancer agent (or a
pharmaceut i cal ‘conposition thereof), or in the reverse order) and 35 the

| i ke. [0165] WIF20Xhe0988boPOTUsIRZ0DE/ 0B207Fromatic Tiydrargrhep rgndup of
conpound A t a I i C ent in the conbination drug
of the pr e en%qagégnﬁggﬁﬁ%%%g%gﬁg%é%ﬁgtigcfry% éternined according to the
subj ect sof (lAd miagbyathi atom a@dnigni, sar dl nonineowtem, desehser amd atloey, | eke. 5For

exanpl e, the content of_ co und A in the conbination agent of the present
i nventi on i FHEFs aBSBEn%I?n]gg) % ﬁ‘é_o?lgr mof a preparation, and is usually
from about (4. Qbwee 98, 8Podnkyiei(ght. , pnefieyigblethitonpadpyl, Gsbpiropy by

wei ght, further preferably fromabout 0.5 to 20% by wei ght, based on total
of the /o kﬁ%téﬁdr'ati on. [0166] The content of the anti-cancer agent in
the conbi ngd)i anwagent, 9of dh&R gseqt, | AvEAd QN Habkes BeRaNG, NBueBxyhe form
of the preParati on, and is usually fromabout 0.01 to 99.8% by 15 wei ght,

pr ef er atl y(4)r drewgBolf1-0. 2ikomoorBEyonel gttt - 9 -fFuFeRBPXpFRFmbl-y from about
0.5 to 2O%thO)ééﬁ'agBEnyP?%&}yth?bBﬁngj 19+ d:RRaPEERGIL AL i ON. When one
or nore kinds of anti-cancer adgents are adm nistered, the content of each
anti - cancetS)agenbossn be 20 determned within the range of the
above-nentié)sn%qt%%ntent. Here, the m xing rate of the respective

anti-cancet ‘agenis’can be appropriately determ ned according to the

adm ni stratiorcyambj, ect, admi nistration route, disease and the |ike. The
content of d%iti ves such as carrier in the conbination 25 agent of the
present?’] n@n Y§%O#¥t fers depending on the formof a preparation, and is
usual Iy from alegumlndo(O% 98%1kyneel ghino Hafieahl ¥atibom mbeuir @ 1Lot80%
by wei ght, based on total of the preparation. When conpound nd
an anti -ca%c%%crhgj’esntacﬁlté{l?ﬂﬂ%‘ﬁ'erﬁ%ﬁ%‘\}lyéémbwépa?%wrﬁlﬁ‘g‘l@&tﬁ t 5h¢ h%ajﬁé%f’
may be the AN RIcLNRSE HBAHPREAa2PEN ErudE6 8 3 to 6 Wy Gompound A is
adm nistered to a human, it can be safely admnistered orally or

par ent er al $¥£1@PrioPYls 8YC1ePtE Imi xt ure with an appropri ate

phar macgl ogjcally,a [ Chpigent 1andedil u iin a

phar mac%ut ?iclg)l agé/r%pggig?litl%% gcua%%roglsggﬁbgi\jﬁgoﬁll (%gSgTZAE’dF%EI?ZD(}}lli/ 052077 oral
adm ni st r anamvihivdr nihdenvh (e. g., powder, granule, tablet, capsule etc.), a
par ent er al m.ni.strati roul ati eg., inj ' r nal

formul ati ohﬁ?e.h% .l,%gﬁgéafa?ﬁ%% @l{‘s"?r g? ?%% %eg'rgrﬁil E{rﬁg%{lgg%?%elﬁ@ﬁeous

adm ni st r atdiofi dosoruhglj pn etc.) and 5 suppository (e.g., rectal

suppositor n aqgi nal , supposjt or tc.), [0168]. of these

f or mul at i oﬁsaa)ngk?\iﬁ eB?oﬂ%"&%g @9‘4§n§lﬁ%’t§¥lo 'Igﬁdmgkﬂig%u%]éom%p{%yi’s enpl oyed
or di narjsl y1 forz,predueh iQudrder kgt mace s | a8 -dearcatill ab oprogdigy)gnmount  of
conmpound A to bhe incorporated_into a formul ati gqn.nmay var qﬁpendi ng on the
dosage forfEt) dRders (pref ldpiyPdBole- 10 t”%f"@’é’%tﬁs‘/ov\e?éﬁ‘}/l"i %n oral

admi ni strati QR fe@r eyl ati on described above and about 0.001 to about 95% by

weight in a parenteral administration formulation 15 described above.

[ 0169] (15) Aemesxafiphle, 2 domssindony tafe & pFeparBaESEhtP¥n aqueous

i nj ection tgaethen ALt h MR hZehy{g; 0., p-cyclodextrins etc.), a

di spersant (e.g., Twegén Z%IS%rram]qf act u%’eg by ATLASPOADER 20 USA), HCO 60
(manuf amt ut’ed BYwREKKO-CHEMKGACS), (eagboxfamtiy| esktul oseromsicdivdny ar gi nat e
etc.), ap ervati ) I . p en, zyl

al cohol , ch@r 'oab§t g%%ég?%.ifoq%ﬁltq%sg? g%?(ggg%lel%rt %?éhﬁ % g(g'd’l uln’?g%l oride,

gl yceri ne, tsiarduiltyal, , 19k peoisei setod.y)l , andttaeoly ke thdeepliyhg isotrizZolyl,

ti I t hod, ' i_l-based injecti iatel
(i S50l vi NGO AT Ang A3 b PG o0 by W VR4 ablEV D1 (e, g . ol ive

oi |, sesamm®ji lcarpeaByt, oil, cottonseed oil, corn oil etc.) and propyl ene
gl ycol and the like. [0170]. 30An oral admnistration_ formulation can be
produceﬂﬁb9%9ﬁ(%°W§%aﬁ%Lel ToMIrESSPAGC¥bnffonfd RetBYLERENATGH Y an exci pi ent
(e.g., |ac<ﬁ%hy‘i'&%&9§ﬁoy§,t3§l@§>i ?&ar@amﬁwn,tegrant (e.g., starch,

cal cium carbonate etc.), a binder (e.g., starch, gum arabic, carboxynethyl
cel lul ose, polyvinyl pyrrolidone, hydroxdpropyl 35 cellulose etc.), a

| ubricant (e.g., talc, magnesium stearate, polyethylene glycol 6000 etc.),
and the like, followed by, where :



WD 2011/ 093512PCT/ JP2011/ 052077 necessary, a coating process known per se
for the purpose of masking a taste, formng an enteric coat, or achieving a
sust ai nedwpebhHA®8512 For such coating agent, for Ppexanpliens2077

hydr oxypr opyl net hyl 5 cellul ose, ethyl cellul ose, hydrqégpethyl cel I ul ose,
hydr oxypr o@m demedg| ¢Ses) pol kv earyPrYE HWRMD! (Crrheehk8b;cabgrmonilc F68,

cel | ul ose at g pAtbak ALsy AT ¥RESRY ¢! Midrcel | ul ose phthal at e,

hydr oxynet ﬂfﬂ del Ul oge acet%lte s%ci nate,yPli:'udre]fgit (manuf act ured by ROHM
Ger many, aowopdiopmbenplme chyvetdriemplile achekyaadbaoyynethek¢abbamevdye (e. g.,
titani um oxide,, col.cothar etc,.) al e kike appropriately be used.
[0171] ﬁﬂc&ﬁ%ogﬁggxf %%ﬁla S6 ggw%?rpl(%yé)d agg%%nqgkgé’r ng’lsef ormul ation in
t he form odiscessiligdant dseometdotli,d 10B8-ais+ quexk— 15For exanple, a solid
external fornul ation be conpoun as it is or can be produced by

i Xi ng corw'%‘b‘iﬂiﬁ’cﬂrg’ﬁ?gﬂ;%uaer}eccﬁg}%gﬁtg?@ g., glycol, mannitol, starch,

m crocrystahd igie aekbubpseusid. ) prarétimksnianpadggah 4tong. (e.@at uaal gums,

cellul ose derivatives, acrylic acid polynmers etc.) which is then 20
convert ed FHIFIRSpEHEBr 2 orIREiiC0ATOR sBRETYNCD 2P er AR 1IUMFUREC o may

be produceth iy gcstandakgh net hod andnpt efenahly presd1] noddiel)f e ehean
aqueous or oil-based gel or ointnment. A liquid external fornulation may be
producety biike msehodenpMyred Prefeprlotiiciond [HRTEAF eRETON X GRAOFAPPORLHR an
anal ogous HA the.formof an oil-based or aqueous suspension.
[0172] e ti&%ceE é’ol gge 1éeefé-sol idor liquid external fornulation nmay be
suppl enent ed al stheagiet bubspHnentis issbstatyte ehrbdmtd taskble phesighianisc o4ci d,
citric aci hydr ochl ori ¢_aci sodi h i d tce) n antiseptic
(e.g., p- o%%e%fggfgéCe{%}’%?%c,a%ﬂnoggﬁ{d?an%ﬁ QLgleen;f\’a Sﬁi ﬁ?n %}?ﬁa‘ori de etc.) and
the |ike, assppuepttaie.pdyfEmcalllyy]l an b mownpreseabkbyy containi mgsabout
0.1 to about 100 f coppound A per 1 a vaseline aor a lanolin etc. as a
f or nul at’ oWGoésté’quaﬁ BE ‘gge : e§5t'[9%1%]“g%§nﬁ uRdCA ?f%/s%etuéepgs f6F mul at ed
as an oi |l @reAGtE0oHBeySBay W2 201 /AR353 2 RGTY s2t1/ 052077 solid or

sem -solid or liquid suppository. As an oil base in preparing suppository,
for exanpl Q9% Jhigher fatty acid glyceride (e.g., cocoa butter, WTEPSQ
(manuf actured bya DYNAMSTNOBEL) 1 Bf Golr, edafb8d] ettty ashbgéfoghenyMYG YO
(manufactured by 5 DYNAM T NOBEL) etc.), a vegetable oil (e.g., sesame oil,
soybean oilowaiotConseatkpiphanyd.,) lanart He-1)i led kererigey! astAfsdr dptitat e. An
agueous JIBY- B poh PTpEIAIR! €arBLyShEN) ENGiErkeAbngl, REARKIEERRYAL YOOI |
and an %ﬁﬁ%@ﬁs gecjlgl Bgsg Ir2nay e, »fa(]):r ekﬁ;ﬁnpl%, alné:t%raf&gums, aPS%I ul ose
deri vati vehaloganoylopery @) ailkadpiengl/ dgloigemer lanedrt Ha-4)i ke. [0174] In

the present..,jnvention, u A i , .
(6R)-6-[ N-?JZ}SOC I cl)uregyil f ?ﬁvggf)%p{;%hﬁ}l %gg%%%}%r{y\éfc%&?%klex%%%sﬁlgg;:ggx{%a?e
(compound F-hemimnedet hygha{ BS)heddriNcf2lthl gorasp)- 1ber (C;4) alkoxy-

fl uorophenyl ) sul fa 1] - 3, 6-di hydro- 2 ran-4-carboxyl ate (.compound 9'))
may be use%a%\bsorﬁ’rjr'goﬁ%fsléi g%l‘t)or?g i FSEE%%‘{B{Pﬁe@H%t’ o?plsél_czjb%fij‘glgé{a'?l% +&Bout
5.5) cop aisidyg (Ag) camppLsrkiang ahbu{i esudeineiveal ber atita hgyaablatewi ahaed as
enul si on conposition Al. {/0175] 20According to enul sion conposition A
conpound ALQWEF K1 f BLKY 1| RPSRYdd SHESH Bosbivhe BR189%% @ngh tower

conpri si ng(@n, ekl 84 rb&APMOWRLnAL NBYLDES it e bx Hi Haf&ddn Qfeom ki d
formin an oi | phase, and emul sion conposition Ais forned as_ an

oi | -i n25 wayano.t phenyd1vvesipeiutad BYor Ve ypReemACST aRdcanpiiaissh. [0176]
ETul S on CoMmRld AcbGap R RERAYSCdubyy s [ PIATE) Ra USLOGRIRLT | er
Enmul sion conposition A 1s a composition conprising 30 dispersion phase
particl es tompriEhng ahkory-cumpoyéniowan nd)siaflikgl -cankhreunpeadd tAe and
wat er contﬂlgein ebl{llfsfegr wher ei n di spersion phase particles are dispersed.
The di sperston phasé particles nean a di spersion phase wherein one of two
liquids i nmd&x3bl e in each other is present as fine particles in the 35
other. [0177] "W2011/093512PCT/,JP2011/ 052077 ... As the oil conponent,
any phar naceut i & IAFa® @Byib?%t]foé’céjla‘(ng‘agﬂg @%?Fetrléclqe?tdgidl?or t he
prepar at i opr&fefad] c€MUbSHONS11IaF 1N enphagemsidnyaal 1brehnical) falelydpasnybe
used. Exanples of fats and oils include vegetable oil, 8arti ally
hydr09eﬁht@kﬁ@&ﬁyﬂ?§§¢étUted by a halogen atdm and lower (C;_4)

alkoxycarbonyl; phenyl substituted by a haloéen atom and lower
29



5 o0il, fats and oils obtained by transesterification reaction (single acid
group glyceride (sinple glyceride) or m xed acid group gl yceride (m xed

gl yceri deWp,20amm3smeddl e chain fatty acid gl ycerol esterpamdrPheoi2ke.

[0178] 10The aforenentioned fats and oils include fatty acid glycerol ester
havi ng a céfbon adiberndfthidutkesars Boeipraatler-aed-about 6 to 22).

Exanpl es of the ﬁg(Nre’ngn%irgﬁlﬁgréﬂé%anhdbyngﬁéjdfoﬁgltllérzat ed fatty acid such
as caproic acid, caprylic€ acid, capric acid, lauric acid, nyristic acid,

pal mtic atd@4115 stearic acid, behenic aci-d and the |ike, unsaturated
fatty acid such as palmtoleic acid, oleic acid, linoleic acid, arachidonic
aci d, eicosape oi ¢ acid, docosahexaenoic acid and the like. [0179] Anong
veget abl e ok pref erabl e oil conponent contains, 20 for exanple,

veget abl e oil (R%n soybean oil, cottonseed oil, rape seed oil, peanut
oil, safflo oil, sesame oil, rice bran oil, corn germoil, sunflower
oil, poppy otl, olive oil and the Iike, and the |ike. Anong these vegetable
oils, soybean oil and the like are preferably used. 25 [0180] As fats and
oils, a’m bBfi%®lchain fatty acid triglyceride having a cai bon nunber of
about 6 t oy iRy aPesRbIR? aPOUWNS damel?d) qapratsn heausgdn Psef efablgen
mddl e chain fatty acid glycerol ester includes, for exanple, .

capryl i c/ caipm ©n dicykycéfi-deslkyeh 80daR T%ﬁ§1y@I8$9f,°fH$dFy@h 832mOYPot h
manuT act ureek i JBike: A AR LiAMLM {alha HAGNG: Cira bt )2 3l

i ke, caprylic aci d triglycerides (glycerol tricaprylic acid ester) such as
"Panacet e 808 isndnuthet uprafdrpbNEeF Cor poration) and the like, and the

li ke. 35 [0181] The.ampunt of the ail ce nt _i |_si onposi tion A
W2011/¥93512P Eﬁgfﬁg%fgg%%%fﬂfgl%?rugeggfgf’f%rpggg#ﬁﬁég@gﬁog? t o about
30 wt % preiksabley aabnuis otafealabie.25 Wt % nore preferably about 2.5 to
about 22.5 %. of the whole conposition. [0182] 5As the aforenentioned
enul sifier; pharmaceutically acceptable enul sifier can be used.
Particularly, phey rmaQeytheghénybcaRrpt akhfp DdOSPIdiF1Gs rapHemn- i2913-C
surfactants are preferable. The enulsifier can be used al one or. as a

mi xture of A GEPRERE! ki frfs HidesPPheRy 0 a3 dichlorenyenlyl i4pra
includes, §0F1&¥PRERYL N W-alildh10eePhehPD, BhasRIeh LBLEshd®yg. 2,889- Yol k

| ecithin, soybean l'ecithin etc.), hydrogenated products thereof, or ‘
synt het i cafiishlsporhaenl phbspitsiflpiogerenyl, hHoshrRLPagPeeRy i ne 515
phosphat i D) 1, hes; 4t Wl i dy_ Ldyl i ne,
phosphatig%+¢%osi?%?gygho%ﬁﬁg?§%§?gFg%g?gf'g%éﬁ?ggﬁgﬂ%hgyﬁﬁfg. Anong t hese
phosphol i pridisyrapypgnydl k3+Ebidrtvphenydy beashlewinhieny 1, afdf prosshenivdy | 4-

chol i ne der,ived from egg-vol k and _soyb e preferahl g. L4 arly
preferablep?)?ﬁf.ag g%fdgiéﬁq?§§ ?hFﬁPXgﬁg%ﬁﬁﬁd 2;%%%8??cgﬁ%§§%%§%nggé,
ani oni czophosptwld—pi-d1usrosiedarigbl2e 3, Astthel wniophienydyn2 hét3-€ phosphol i pi d,

ani oni ¢ synthetic osphol j pj su as di nyristoyl pho atidyl gl ycerol,
dipalnitoyTﬁﬁ%@ﬁﬁﬁBFﬁ??g1y%éLgﬁfrd%gP8ﬁfé§$ aﬁﬁayf§¢§63$%ﬁge&-

di ol eoyl phpsgdmat i dyl gl ycerol , ol eoyl pal m t oyl phosphati dyl gl ycerol, 25

di oct anoyl phosphati di ¢ aci d, didecanoyl phosphati dic¢ acid,

di | aur oyl phosphats dic®egc it bi-« Hi Fh/H SP6RY phoSPh i cacfgethylphenyl,

di pal m t oy} phosiBRRb-8h G151 @n@e@had@%éloyﬂdngf_}@&a@gbﬂycus:aéa d, as lower
di st ear oyl phosphati di ¢ aci d, dloleoyl?hosphatl ic acid, _

ar achi donylGtdardyrphpapheati dice a&pEP180d thgfdlonyPherphodphdticdyiker fR®,

di ol eoyl p ﬁﬂg;' I iLne, dinyristoyl phosphatidylinositol,

dipalnito??% osﬁ%g¥ig§%§hositol, di st ear oyl phosphati dylinositol,

di ol eoyl pho®@Ht i dyl i nositol, dinyristoyl phosphati dyl seri ne,

di st ear oyl phosphati.dyl serj.ne, and the Li are speci fi cal d,,_and 35
dinyristoylphospf%ﬁi ffgﬁybé}cé¥k3§ybgﬁ Egﬁ %&F?Réfeggga %é@gﬁﬁbé% ani oni c
synt heti ¢ gttesphelrbphdipeany he 2chemrhoal tyrody 20khy093542PCT/ JP2011/ 052077
synt hesi zed q¥ a met hod Hﬂo per SF, gr can al so be g?tainqg b¥

purifi c3tiBht qngfng%oﬁgllf o N APE SUFT iSRAt S T8 BBy &S ur Pict ant
having a ShamdQRald abweei gbt,)0fa1agophe890, tLH2QARRE1EOr 2exanpl e,

pol yoxyet hyl ene- pol yoxypr opyl ene copol yner, pol yoxyet hyl ene al kyl ether,
pol yoxyet hiF ehigionorgt hit pherfhand ﬁgﬂr iﬁ%‘haﬁ‘%‘d rresespb Ylusp?ﬂyoéﬁet hyl ene
derivati ven, S aBwRe! YOXYetdKo&IBnERY 1 v atd Y &xaRBh ¥Ox¥et hyl ene sorbi tol
derivative, polyoxyethylene alkyl éether o sulfate and the |ike can be
menti oned. [0185] The enul sifiers3®f phospholipid and non-ionic
surfactants can be used alone or as a m xture of two or nore kinds thereof.
Al ternatively, conmercially avail abl e phospholipids nay be used. 15The
total anmount of the enmulsifier in enmulsion conposition Ato be used is
generally about 0.1 to about 10%WYV), preferably about 0.2 to about

Y ~ -~ a1 o - o Y I T



I n enul sion conmposition A, the proportion of the enulsifier relative to the
oil conponent is, for exanple, about 0.1 to about 150 wt % preferably about
0.5 to abwotom2B3% nore preferably 25 about 1 to aboeCTO®D1WN77The

emul sifier is often used in a proportion of generally about 1 to about 15
Wt % par t i ‘et HyopoasshexPhendhodt (202w o4+ T deattaFd LPEORPRPYTY) REGR¥dnent .
[0187] Wt glg ti9Pg 1usedrt o AIRE,SiIHA) G9B8ROSition Ais not 30 particularly
limted as long as it is acceptablé as a pharmaceutical product and, for
exanpl e, plR*G99led water, water for injection (distilled water for
injection) and t | i n pe [ or han of ot her
t han phar maceut iAcE:Ilop%}ré%dﬁgf'é? %ﬁ%&ﬁoyﬁ@ﬁ%g%/fbafr% é‘eﬂ{é%.ﬁ;h@/, I ?n‘?‘faeetg;ﬁ%%%%é
amount of avat erthel Aig&rubse grrefEmeddyt ioed A tAe bbeenzbdsilsstgandedl by about 40

to about 99% W V), preferahly about .55 to WO 2011/093512PCT/,1P2011,052077
about 98. 89/3%?) d lagf”ﬁ?l v qfé/otetrr?é:y\%f]iﬂifegrc%u osfizotri Shoy iBBngrrﬁl%é%é%

conposi ti ofrAzan2bglppreayed 43y 26X ga 2o T 5pAnN phenyphase( Bbitparenbl-
conprising compound_A (majin drug), an 5 ojl conponent and an .enul sifier
W et orl BT { 9T R e AR E kA e UL MR RS A0 2E5 an
aqueous phaserdiabakeusaul sidfd aalieon(cQf) Mkoke-adeesho-1derenul gj on
conposition after ernulsification. Wiere necessary, additives such as a

st abi | | Weratky i ggreesoy keherwbi Ifory egpmphey sfo™ementi oned main drug, an /o
I sotoni ci té/trﬁgg;&ta_rbengﬁ%fméﬁ%a%wfbﬁerwlesaw @nedli RIUASI PrFedably

i nprove the emil sifying power, an enulsion stabilizer to inprove stability
of emnul si fused.andst he3tdiacyhapabedateetPwqr01(§9]:) Er Al iyl t ferseusipleer
i ncl ude anjfi pxi s [ j d, hj Ci
otinol etk b SRaPar Byt R AR G B A R ARA b Cny PALRL TR0 ke,
acid etc. ,amncredletrabl enesd.) and the |ike. The anmount of the stabilizer to
be used is (gjbeq}ﬁral | y about 0.00001 to about 109 W V), preferably about
0.0001 %o & 5%WV), relative to the whol e enul sion 20 conposition A

[ 0190] Arnd $0ic0Ri Ctiys Bartedc byt ai Rslodaxt apoaphd, 1gkycer@l,) sugar
al cohol , nonosacchari des, . di sacchari des, am ng aci.d, de%( ran, al bum n and
the like. FHede if86t GRAERPES &5 Tean” %tiﬁé]é%‘eéﬂy&nezﬁg P9 a mixture of
two or norgetngsehher esf 1Rl methylphdXATRIRS tat 1 hRe el YreFeaibbly
include fatty acid having a carbon nunber of about 6 to 30, salts of such

fatty aci dissfbnofpyrendesubrtiktad dereMalonsn £5em 2tilPvsAd (Fhel | ke.

The 30 af or ANBALIQAREEn] 2t t ¥o A Ginpie! Usesn) - 2XRFRbRy &AM GG
capric acid, caprylic acid, lauric acid, nyristic acid, palmtic acid,
stearic acintl thehdnake até dbrgfsnatlyl vredaciAd, PbeeYE 3evsLiutedl BVcaaci d,

ar achi doni cid, _eico e 0i G _agi doc i i t i ke,
and salts lg lacfdaetqil[ f%ggli 5&25&? ncl’u e?ﬁ?glrro eét()a%%i e?})ﬁgﬁggl ?nﬁg%}gﬁ 6!L;')Laet Egguch as
sodi um salprefrotaddyi uredal tAsaptienhie $utksitodledi b s ahd legwh Elftem| ake. 5S- WO
2011/ 093512PCT/ JP2011/ 052077 [Q192] - . As the enul sion stabilizer, for
exanpl e, c’ﬁ%%eresﬁegr Sf?méﬁ%(f e%‘?geerrﬂcy%%tl cér?r?%})c’op%gr grx?mglll%ijm? nt,al%oé:totg acid
am de dgrivetine, pakysacstherildethentyat dyd athal leKkeenrdeptrofdratd yofusdd.

pol ysaccharides and the |ike can be uied. [ 0193] VWJ{:)E th

concent r at AP Yo APBERHT ARG BYmdl BRORITOMHTET BP6n LRAVGAr | “d@@éﬁé?’ﬁg on
t he phar megohegiaahoasti veiy) Aikghoedrkamefl,csaef ekbfptoMppii.oriot 4-$N-
general ly about 0.001 to /o about 5% WYV), preferably about 0.01 to about.
20U W V), nerit hrersysprionpHirthy lraranesiirhenyty Wk LeRodidiN on, the
content of GHRRAL i fle €79 S YAr by 2R ahge bee fle@aBbhout 1
t o about 5%00 ny, I}%Fé?%?%bl y c:flbout %?gp?%ég%%lrﬁrﬁzgoo ng, nor e%geef erably
about 180 wgedbout 1500 ng, in 100 M of the 15 conposition. In addition,
t he contentoﬁl compound A can al so be adjusted to about 0.001 to about 95
w% prefera 3} about 0.01 to about 30 wt% nore preferably about 0.1 to
about 3 wt % relddrnesespeaifheaivhyl easc@rpadsi paonicylEr94ph2dThe pheporti on

(Wwt% of compound A relative 1o _the.dispersion S onsi st.ing of .an oil
conponent %‘%ﬁu«gﬁﬂl g?’f iﬁgreFoigs ‘5@&3&8}1?% o%torgggog?i? SR b "%Zél(%hen
pr ef er abl ys@ahsite B @4Byt plaboltha.od¥n p0dRS) 2h=auhailoges capass tiagnbA i S
adjusted to pH about 3.7 to about )
35 the same or different; e.g., 2,3-difluorophenyl, 2,3-
dichlorophenyl, 2,4-difluorophenyl, 2,4-dichlorophenyl, 2,5-
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5.5, preferably about 3.7 to about 5.0, nore preferably about 4.0 to about
5.0. As a pH adjuster, for exanple, phosphoric acid, carbonic acid, citric
aci d, hydwochiiomssizaci d, sodi um hydroxi de and the 30 |ikeTarmivsed7and
hydrochl oric acid, sodium hydroxide and the |ike are particular]y

pr ef er abl ed1fIRPIEPPABYL he? af SHEREREPBRBRY bufd & dlanyoppRbeiceutirCal Iy
accept abl & Rufifgiphany Pe ysedii fobreXATRYE, A Lufitalosophaifi NG, 35 acetic
acid, glaci al aceplc acid, lactic acid, citric acid, phosphoric acid,

car boni ¢ atifdiudroshedi he, 3 diykiidhd orpahenyd ,4-bagmo-2-fluorophenyl, 2- ~
2011/ 0935 1052077 hC acj i cackd f%rt%;h@ 1achd,

mal ei c acﬁgdﬁ%ég%g%%’ a%i%,zlqt a %1%?1#%’ agi fdﬂlog‘iaog%h%ﬁ%'aci %h e zoing acid,
asparti ¢ atiubrapticay$al 4—¢hiereghehelyg. 2- Poiassidnehleodplenet,c.2-chloro-

speci fical }y..sodi um acet sodi.um | actate,. sadi,um citrate, di sodium

hydr ogen 54 pﬁ%‘é’ﬁﬁ&?&?yg'@?&m%i ﬁ%?gﬁﬁﬁp}b%%lﬁh%fé,’ g]sgﬁll%%l%ré)rf%gﬁlggz,’ sodi um
hydr ogen gstidignateabsbythioed oy iaC hatbgden sabmuraday doexr déecand dlkgll i(kegas a
constituent conponent is preferable. Mreover, respectjve buffers.my be
Used | n COHARPOR. BEY IRAAT Iy £~ ShACET AGI HIPPEP YL Lt eL el 16
acetate buffemnregbashat. acst ahestp prddar subaet abeed Wy ar tociBtrate buffer
and phosphate buffer are preferable. As the buffer, (i) a conbination

of acetidc ERATFisn1graEi hiomcet Nalegrl akemsohem sekehtBtet &vaPeubatfer or

gl aci al acﬁl%g%nbgggﬁég i se iﬂa)lo%eﬁogp&ﬁ@tﬂa%ﬂ ef thactike act Giigd -agdi um
lactate 15 (lactate butfer), and the like are preferable. The
concent r at¢ an o2, Bheipuidegptienydenedr At ¢y hmrapheayi had, Adugh1POOPRRRY L,

S0 mM o prarerabry e 8 e G ARl 40 30T BI0n | The pH

adj ust er ichlanropbedyt, 02-ctllkadd+de fé¢oppopimehtlo [Be 4addedi f uadjnienytlhe pH of

a solution to desire H he ampunt of. the pH adjust.er .to_ b
gener al Py %’bed)é% f@iﬁlgﬁﬁ%%tqyoﬁ ihé—’lIfD 3?:ea.ltoflheangm%ﬁﬁ?gof&s'b)diaul%y%y ?(’)gi’de as
a pH 25 adj-ustlero-a-metiayipheamil,sidenlaonsrel-aealnyy pagayl abdred itheJapaa i s
often not nore than about 0.5 nM ile the. can be adj uyst to a desired
pH duri ng PrepEeitrgabhe- scﬁaﬁltilSH,lam ﬁﬁ%ﬁ#ﬁ&%%ﬁ’%ﬂ@n 5§F‘rdL9r‘8Wé‘?‘@é by
the additipnforansaei dotspraidkal,i 2-aRdo it MHretaRaghehy PHins e fiiigel hre 30

[ 0198] The buffer is a conpound having an _action to reduce_changes in
pH on” addiRTherePlgei andr2 A 1EGLuoxgRReyy L a drpbterrz f nfl st sriienyin2Reny
cases, jf 1% qir}'giexgges}fg{é@é%l%f. a weak acid and a salt thereof, or a weak
base ané) a salt thereof. 35By addition of a buffer, emulsion conposition A
is not- inflUWeded by the devel opment of free fatty acid, and can WO

2011/ 093512PCT/ / i Nt.ad. . €ONns . of SMy$i on
conposition dur ﬁ%%ég%?%géégﬁ%%ﬁ%ﬁé?gf i #lﬂz%atp?glﬁga ]S@ﬁ ong-l?ler m
preservatioyrloalkene dpeliemmiint sobstheubed fler 1t gobd asgkesit Ftorergener al

i njections ?IJ]TS th% %irmmof -bufferizing action. For exanple, the anount of an
5 acetate buffer-in & sol ution injection comercially available in Japan is
about 0252 MV ta aabphHét1Ohyddoda@b88] group oftnwnal o Keavjresi tion Ais
preferably used, for exanple, as a conposition for injection. ioEnulsion
conposi t i oTHE CdHehE (Bhsi cal |y produced by a known method or a net hod

accor di ng ther a0 arBasti€Waldotartbhl §réul Uptainadngl hyvised enul sion
techni que can be utilized for the enulsion, conpound A is preferably

di ssol ved ¥tPdiidperséd)in advance in an oil conponent. To be precise, a
conposi tiop; 15 coptalpl A AN RS Bhe FShhdiaRe -6RW ghaRe£AMRDE; produced
by di spersing a nmxture of dispersion phase (1) containing an oil conponent
and an mihydfdaen agat evrvouidphat2y hvdyeganbonTysopnf R iqnal iye hadded to
an aqueous e sification, or added to an enul sion after

enul si fi ca?%%ﬁgﬁr%:ﬁfﬁgggf o%ti on. 20 [0200] The nore preferable

met hod i nclideshalbgeneatoms €, O nhébod ofclpadpeantngpiairrally subatétutggpe
conposition conprisin pnogeni zi n.uphonogeneous m xture of a m xture
of the rralkﬁyd]r[% 4aﬁu%§PlE%%b§n§ﬁﬁ, cgﬁde Sifier and, where necessary, an
25 addi ti veisugh aasphsei @mwddotaapent gaodp tdie ildnse 1l yandviveg er contai ning a
buffer using an enul sifying machine to give a crude enul sion, adding water
as nece¥saf¥PsFiieREA Shomogeni zi ng the enul sion using the above- nenti oned
enul si fyi n?iﬁ?i%m R omA0c NeyArd A Hoal geoldrdplesiiby Babihdrati on means
such as a filter 30 and the like. The aforenentioned m xture is often
warmed to a tenperature of, for exanple,3%about 30 to about 90C, preferably
about 40 to about 80C, to dissolve or disperse the main drug. As the

enul si fying nmachine to emul sify an unhonogeneous mi xture of the

af orenenti oned m xture and water, conventionally used



35 appar atuses, for exanple, honogenizers such as a pressurization

i njection type honogeni zer, ultrasonication honbgeni zer and the

W2011/ 098628R@PAAARP2011/ 052077 |i ke, honom xers such asPhirgnzapeed7r ot ati on
type mxer and the |like, and the |like can be used. To renove | arge

particles SEUEPHAPH A si ze of not |less than about 5 gm honogeni zed
emul sion i s wWf thenoguhj gedd to a filtration nmeans such as a filter and the
5 like. [0201] I n enul sion conmposition A, the particle size

di stri but i®i® re&degrBpRer si on phase, wherein compound A is dissolved, is,
for exanpl g;gafiten about 0.01 to about 7 gm preferably about 0.02 to lo

about 5 gm Fromthe aspects of the stability of the enulsion and
di stribution in THesebsdpshitwantadriini 0 AtV breulisid tisanopas il i udiepé eof

t he dispersj p par t erej o] As i ssolyed ;¢ or
exanple, a “’{df(t%)tqmogggﬁstjc?)rqatlbhgéu?Si 9%g'meédr2rio?@ggr gggrébrfg; Aab%%té 0. OSltltu%egbout
0.4 11. M 6 t@202] more of sTvh sebatphudiitsd,e tdiezeubskituentisheapr bsehhe
speci fication neans nean particle size based on the v [ St ri [ on
and rreasursea}ﬂ“em?ragﬂggﬁ er%'f f rgaﬁf’il%ﬁe partic 3%8?121351& Str %E?Sﬁjc%%aﬂ?ggedr?ent
appar at us,suMstth thbatk asetd diiffffeaeht ota Soat taafamsgma) bethdstasuaedengur enent
principle. [0203] Pyr o%en can be renoved from enul sion conposition A
by a mefhdd'kSEwRCp8r SWRStItUents.  ywphare necessary, after nitrogen gas
substi tutig@n,osgmul sion 25 conposition A is sterilized and tightly seal ed.
Since pH of enul sion conposition Ais adjusted to about 3.7 to about 5.5 by
addi ng a buf f er Aspihsf “nlh?bpf&‘ﬁﬁﬁ)éjiyfiirﬁﬁaé oF i QPR EPRL LY 291 % he

di sper si on, phaseuRat s e haldbunshangenevan takt eingt Y, i lrbzatikafphy, an
autoclave etc. or after long-term 30 preservation, and the conposition is
stabl e. Thdwskosenilae &2 dbid i“eyiphatoppuifHPcATRAE SHONR| M 105apé¥ition A
|'S SUD.GJI%I 3{avil}%r %%g#ltl?m (Ssl)p’nfggnpoilu%'% &i'k% E{aggrﬂgecﬁ a\ﬂo%'eb}nl!lyogéer ved
free oi rop even after sterilization by an autoclave etc. or after

| ong-t er myweskervati on, and therefore, phase separation of 35 dispersion
phase partipgllogﬁ and water wherein the dispersion phase 'particles are

di spersed €s ‘not occur, and the conpositionis W

2011/ 093512PCT/ W2 @hd/ 05260t isi alice ochOROH | gfaud loprtione] 1 e nd singn

conposi tion_ A can in?r ease the Cﬁgcentrati on Cor o&d I% and cogtrol t he
particle sTRETGEUERE (8 dixpersi GHOPhAsEHarth dhEs Tt ; iPrcsh™ Batance
retentiy tohdde RliA9Uar bt ®othey essehapet Mg ddarpoangrbi@nsptionatyyi nto -
inflammation site. Therefore, in vivo kinetics or distribution in the body
of conpourfRVANGasuBEtiHpRVEd “ak@rt AF g& T gt IsE GRe¥e A% ils &15¢8s a resul t
of which agyfigyistration of an effective mdrug with suppressed side effects
becones possi ble. Accordingly, emulsion conposition Ais particularly

useful for the tAseabgeatbotituanisgdrrdtbeastnd® anli 9% ranferogdkyl

admi ni stration.. [Q205] gggggun c {50 BRUsed,i By £ NalkoneWyt h

ot her dr ugifo%%st Hgfgéhppre S 'si ggte té%t):' #tnﬁlg'aﬁt??cancer agegte\év%J such
as ant i depfleggdmes €blgrinanmbrompnyl i hedinerigicms) nectcl omipraifeaably

desi pram ne oxepin, nortriptyline, dul oxetine, mlnaci n I ti.ne,
par oxet | ne‘féegg'rtﬁlg T o & 5{86%?%%% Hn ipé:gr?\%&aﬁl]ilésy Z(j}“eayg% Eggbgﬁegedp]{]ne,
pregabal i gifgrabrapentin, | anotrigine, 20 phenytoin, val proic acid),

anti phl ogi stic anal gesi.cs (e.g., .l oxoprafen saodi um_ naproxen, .indonmethacin,
ket oprof en, i bugtofidf, 1BFEISF Hac, t8eﬁe£8§irb', bd& anitRopheherable, and 2
acetyl sal i LylgaGtaehdhr1 pdsdrragaet ex hornones (e.g., dexanethasone,

pr edni sonez, narcotics (e.g., norphine, oxycodone, fentanyl, nethadone, 25
codei ne3 t ¥&fEdol ), | ocal anesthetics (Mexiletine, tocainide, Iidocaine),
al pha- 2- adr ener (L {QOBRbRbokitd WUAhtBChPAUNITEY GLIES (£ F; Ghe _
goshaj i nki gan, kanzoto), vitam ns and the I1ke. . The adm ni stration
peri od, dosampmvddadapnesentad &y wbdefofmebrpdii] ) Alanarefsrabler ugadt Bae
suppress sj ffe i (319? t iJpted, and can
be appropr%’% e%?dd%%éF%%% q%%@cgﬁél Egrﬁgﬁ?&({)n 0 r}t ﬁéaég’ég roédléy v?/elgght and
synpt om of the athimthiestpat) grresidjrect asdesagepdwrdnreadreanted diy dienet hod,

ki nd of side effect, conbinati of .drugs and the |ike. FEx . es, 35 [0206]
The pre¥en Oﬁ“H\}ént‘ﬁBH ?soﬁg}glea%?féﬁlu?‘ﬁ gg?ré)l 115 & ﬁewgﬁﬁm HPLS lowei— |
2011/ 093512BGH/ Ha203h4052 07k i) lsansdgtbynt f)er(nottg poeRefaslan&d Exampd es
and Experinental Exanples, which are not_to be construed as l[imtative.

The 1H NVR spectrum was neasured using t3t r anet hyl si |l ane as the internal
standard and a Varian Mercury 300 (300 MHz) or



5 Varian Gem ni 200 (200 WMHz) spectroneter, and total 5 value was shown in
ppm I n m xed sol vents, the nunerical values shown in parentheses are

vol une mwongivesile of each sol vent. Unl ess parti cul arl ycspgeitind77 % neans
wei ght percent. The ratio of solvents in silica gel chromatography is a
vol ume ratabkwi) t Re 19 xd1vdengsnt atee on Xewer] ¢90%] alkyl, AmigR B%‘F%Yl

di ast er eo tirz%&aiyahgbﬁﬁ & rtu'%ﬂ\f'(gﬂ SRR REY Q! A el R 1val ues
of nor mal ase thin [ayer chromatography under the sane conditions (e.g.,
et hyl 15 assisttigitedahy aner théalickencarome) used asishé, soleent )(mere

conpar ed, an%ilg&q ohag dé stereoner neans a di astereoner having a | arger
Rf val ue. ? ] e forlo i.ng conpounds of Reference Exanple A can be 20
produced accor dimgrompt hepExaemt s bgf tWBO8HAG2UL:. | N Ref erence Exanpl e A,
an opticallg gﬁtive conpound can be produced according to the Exanpl es of
W02/ 32859! 0 exanpl e, compound 72 can be produced according to Exanpl es
1 and 2 or Exanples_3 and 4 of WO02/32859. 25 [Reference Exanple A]
(conmpound 1) W 6- [ N- (4- chl or o- 2- f | uor ophenyl ) sul f anpy1] - 1-

cycl ohexen&H egr hoxyl ate (conpound 2) et hyl

6-[ N-(4-chl or rophenyl) - Nmet hyl sul f anoy1] - 1- cycl ohexene- 1- car boxyl at
e 30 (conpound 3) ethyl 6-[N-(2,4-difluorophenyl)sulfanoyl]-1-

-cycl ohexeH&l0Rlcar boxyl ate (conpound 4) et hyl

6-[N-(2,6-dili y | J ohexene- 1- car boxyl at e
(conpound Eit 5%86%F€f€%%%§#¥%%ﬂgﬁél§%ﬁ?§%§nyl}-l-éyclohexene35

1- car bowyl B@¥E.Qlconmpound 6) et hyl 6-(N-phenyl sul fanoyl)-1-cycl ohexene-1-
W)2011/ 093512PCT/ JP2011/ 052077 carboxyl ate (compound 7) et hyl

2- (N- phenyl sul )-1-cycl oh -~ carboxyl ate (conmpound 8) et hyl
2-[N—(4-neuhﬁ?y§p nyl ) sul f ag@ayild ;1 5 cycl ohexene-|-carboxyl ate (conpound
9) ethyl 2-] - or oe2- f | uorgQp | ) sul fanmoyl1] - 1-

cycl ohexene- 1- car boxyl ate (conpound 10) et hyl

6-[ N- (2-f | poriapghenyl ) sul fanoy1] - 1- cycl ohexene-| -carboxyl ate 10 [ 0209]
(conpound 11) et hyl 6-[N—(3-f|uorophenyl)sulfann¥1Lil-

cycl ohexene- 1- & B8y ICRMBOPRS npeRiFfFrS Pde by fhe formula (I), for example,

6- [ N- (4- f 1 yos apheRyh hsubéasmnds tndCysd ohexensa-d pearbexyiate 15 (conpound
13) ethyl 6-EN-(2,6-difluorophenyl)sul fanoyl]-1- cycl ohexene-I-carboxyl ate
(conpourd AUM1Zdt hyl 6-[ N-(2, 3-difl uorophenyl)sul fanoyl] - 1-

cycl ohexengr\l- t amaundy, 15 t .
6-[N—(2,5-§¥%ﬁhg%ggééhglﬁgdffang%%]?%-{%% %%%Tgﬁéfgﬁéil-carboxylate
(conpound 0®)13dt hyl 6-[ N-(3, 4-difluorophenyl)sul fanmoyl]-1-

cycl ohexene-1-car bgxyl ate (conpound 17) et hyl
6-[N—(3,5-dif|uoro%hengl)su]fannyl]-l- cycl ohexene- 1- car boxyl ate 25
(conpound 1 ‘
cycl ohexene

3)et by® —BREN- (4- f | uor ophenyl ) sul f ampy1] - 1-

r boxybate (conmpgypd 19) 1-ethyl

6- EN- (2, 4-d orophényl ) sul fanoyl] - 1- cycl ohexene- 1- car boxyl ate (conpound
20) d-ethyl 6N (2QM-di-At'uorophenyl)sul famoyl]-1- 30

cycl ohexene-1-carboxyl ate [0210] (conpound 21) et hyl _

6- [ N- ( 2- et Foddydar bonyl phenyl ) sul f ampy1] - 1- cycl ohexene-1 - car boxyl at e
(compoupyd ZddrJief RY4 16 ENL(214ydi fH2uorophegukbgeh f army Hr &5 381ky1, Ar?
cycl ohexene- 1 -carboxyl ate (conpound 23) propyl

6- [ N- (2, 4- &% fRhemydpRelRytI setshhyy 1] oX- 2 WP o3n AF98512PCT/ JP2011/ 052077

(2) compounds (1) - (85) described in Reference Example A

mentioned below.
(3) the following compounds:

25 d-ethyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-cyclohexene-1-
carboxylate (compound 20),
ethyl 6-[N-(2-chlorophenyl)sulfamoyl]-1l-cyclohexene-l-carboxylate
(compound 28),
ethyl 6-[N-(2-chloro-4-methylphenyl)sulfamoyl]-1l-cyclohexene-1-

34



cycl ohexene-1-carboxyl ate (conmpound 24) net hyl

6-[ N-. (4-chl oro-2-fl uorophenyl ) sul fanoyl]-1- cycl ohexene- 1-car boxyl ate
(conpounaw@priv®sgieopyl 6-[ N-(2, 4-di fl uorophenyl ) sul f ampgT}P2011/852077
cycl ohexene-| - car boxyl at e (conpound 26) et hyl

6- [ N- ( 2- mesHharydaiseny PRt Ai)fadBfl] - 1- cycl ohexene-| - car boxyl at e
(conpound 2 1%1et (BR) 8- [[ﬁl:(g—éﬂl‘%&roQﬂ‘fﬁlﬁéPé{ﬂ)kﬂg}ﬂ}lM|sh§¥lafr1é§?)/1]1 1-

cycl ohexene- -carboxy ate o (conpound 28) et

6- [N—(2 ch¢xﬂkqhﬂa¢wbréut&%bmgﬁmatﬁ-(éympeﬁ@iéﬁﬁ I carboxyl ate (conpound 29)
et hyl 6- %ﬁuﬁhloro-4-fluorophenyl)sulfannyl]-l- cycl ohexene- 1- car boxyl at e
(conpound thyl 6-[N-(4-chl orophenyl)sul fanoyl]-1- 15

cyclohexene 1- cartzEoxypimpbenfl 02ddte sqrreapbynthd 1jomitiyl (II) is explained.
[N-(2,3,4-trifluorophenyl)sul fanoyl]-1- cycl ohexene- 1-carboxyl ate

(conpound!ﬁ%lé%obutyl 6-[ N- (2, 4-di fl uorophenyl ) sul famoyl]-1- 20

cycl ohexene-| - car lmoxyl ate (conpound 33) butyl

6-[N-(2,4-difluoro henyl)sulfanoyl] 1- cycl ohexene-| -carboxyl ate (conmpound

34) et hyl hy( 4-bTofo- 2- f | uor ophenyl ) sul f anoy1] - 1-

cycl ohexeng- ) boxylate 25 (maonmpound 35) et hyl

6-[N-(2,4-H ophenyl ) sul fanoyl] - 1- cycl ohexene- 1-carboxyl ate (conpound
36) ethyl 6- (2- &styxyphenyl ) sul fanoyl] - 1- cycl ohexene- 1- car boxyl at e

(compound g}%rﬂthyl 6- [ N- (3-chl or ophenyl ) sul fanoy1] -1- 30
cycl ohexene-1 -carboxyl ate (conpound 38) et hyl

6- [ N- (2, 3- di chl ckppireny k) sphéahpyndrocagheh ofexsnedticarbdx yhaeq conpound
39) ethyl 6- byl phe | f X I 35
(compouti 5 S 1T Pt o ABE S At -8B  BBE AR PR ARG
yI)phenyl]subéumnm¢hk4é)ﬁy@mmhéxﬂmﬁotycaxboxvhai@pﬁﬁon&[ly having

2011/ 093512PCT/.JP20 52077 [,02

6-[ N- (2, 5- ﬂf%ﬁl&ru&b%éﬁ 1) ?ﬁf%n‘ogl%]osf S&g‘@?%ﬁe&eneel ca%’(s)%l %‘?nts E&&mBound
42) et hyl &ad e Zskedi. | uor onet hoxyphenyl ) sul f anoy1] - 1-

cycl ohexene-| - arboxylate (conpound 43) et hyl

6-[N- (2,4, §W¥Qfluorophenyl)sulfannyl] 1- cycl ohexene-| - carboxylate
(compound 44) etdwltre- Mok EAnd 2t trg;dr@é@lcbanyém&erb)ﬁt]l@ubnaméx}mg

1-cycl ohexene- 1- car boxyl ate iq,_(compound 45) eth

6- [ N- ( 2- ch$&rso-i4uepthy "h@hli/IF) sulapénﬁylf] -for @}émsﬂa@xeh@ffe SHHdRY| Pe
(Conpoundn€§%_é?dyéheﬁtLghéé’défﬁﬁﬂ%tgcnﬁ§@f$égyﬂ8ﬁlb§Hh£aB$W@Jnéhly having

cycl ohexe car boxyl ate (conpound 47)
6-[N-(2, 6- ﬂﬂvﬁhdm@phéﬁyf)gQﬁﬂ%ﬁny&P81USQ® c%@lBbe@Wéfi oaﬁ@éx?Ké@Eﬂer

(conpound A8) ethyl %Ofxl P%Igg flJz%%eegégeh-%s&&%%g%%mwmg

1- cycl ohexene-1- carl (compoun
6- [N—(4Qd]$ﬁﬁsﬁit&ethaZOIelg , methyl, ethyl, n-propyl, isopropyl, n-butyl,

| ) phenyl ] sul f cl ohexene ca bo Iat oun Q hyl
At et T R et e T el e R
[ 0213] (c&f@que&ablgt@syéw P (Hes@t hm‘cy@&rahpmyl phertyt ), s wichgapydt - 1-
cycl ohexene- 1- car hoxyl at e. 25 (conpound 52

6-[ N- (2, 4-RF M War d5RBAGPY Sult a%'yﬂ iSOW%YJger?g%lﬁ@% 1 L 57 b%S IR € @B d¥pound

53) ethyl ysed. Particularly, for example, methyl, ethyl, n-propyl and the
6-[N-[4-[2, 3-bi s(tert-butoxycarbonyl) uanldlnonethyl{phenyl]sulfannyl] 1-cy

cl ohexe#fe- &lls%rmwatfer@@l%ccﬁmb@ﬁay 430t A l8XkeNare- eptotibieally
nethoxycar ﬁﬁyggyl)sulfannyl] 1- cycl ohexene-1| -carboxylate (conpound 55)

et hyl 6- or o- 4- cyanophenyl ) sul f anoyl1] - 1- cycl ohexene- 1-car boxyl ate
[0119]

As RY, a group represented by the formula: -OR'®" wherein
R is as defined above is preferable. As the “aliphatic
30 hydrocarbon group optionally having substituent(s)” for R'#®, for
example, those similar to the “aliphatic hydrocarbon group
optionally having substituent(s)” for the aforementioned R can be
used. Lower alkyl having a carbon number of 1 to 6 which may have
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(conpound 56) 2-hydroxyethyl 6-[N-(2,4-difluorophenyl)sulfanmoyl]- 35
1- cycl ohexene- 1-car boxyl ate (conpound 57) ethyl
6-[ N-[ 2- fWoano/093{12H- 1, 2, 4-tri azol -1- 67 W2011/ 093512PETraPA01/032082077

yI)phenyI]squanDyl] 1- cyclohexene | - car boxyl at e conpound 58 ethg
5-[ N ( 2, 4- #RF RSP AY | Y Suf f an®sYlr- SHPeopBAPE %%WQ utyl,
(compound B &/, QEEiLb\E@o{%a(r%oﬁyﬂinfe{H?I OF}QQ{Mx)ﬁe'th@FDé'ﬂd -thre Qike

cycl ohexen-1 - yI]carbononxyacetate (co

[ 6- [ N-( 2, 4axk fonsdeaphéyryedd f Rkoyhresa- ¢ @*@%@ﬁ?*yﬁ]—@aﬁlﬂﬂﬁyﬁéﬂ}a%%tl c
acid [021 (eoppeung_ t hyl 2, 4-difJuo ) f yl]-1-
10 cycl ohélﬁ?%h ell Rggoxgllg%a ﬁ(cgﬁﬁéﬁ%%k’%z) gglt})l EQBBSPQ’i A 'HE

6- [ N- [ 2-chl Dkep-adeg( NrEéerbluly)w bohlylpmiﬂﬂyitdambaﬁgyl $xpATanhA, | mithaiimyl] 1l-c
ycl ohexene- 1- carbox Ia e h N[2-gh
et hoxycar bOm ¥ n‘etnh§) ar(gqﬁ pehen F] su?fét é@ﬁab[feé cPoh%é%E e- ai car Boxyl ate
(conpound B#e eitﬂaeylpréf[ahlaléﬂe.chl or 0- 4-fl uor ophenyl ) sul fanoy1] - 1-

cycl opent epe-1 - car boxyl ate (conpound 65) et hyl

7-[ N-(2- cht & s- 1| uor ophenyl ) sul fanoy1] - 1- 20 cycl ohept ene-|-carboxyl ate
(conpound 66) etAwltne- [“Nubztﬂt@@ﬁd'ufool@h@nyﬂnéﬁmwafa)wi;]m&nal1y having

cycl opent ene-1 - car boxyl at e rpound 67 ,

2- (4- methoXSRHEMPENT4ASET 6f 9t t%tr&ﬁy&?‘émﬂ o Pn A5 $6ehPEBD| B (BHTSFRBET |

1, 1-di oxi %3%&@9@9@56@1&&@- fel.y@r ophenyl1)-4,5, 6, 7-tetrahydro-1, 2-
ben2| sot hi azol - 3(2H)-one. 1, 1-di oxi de (conpound 69)

2-[4-(2, 2, 813,B-pedkdi| ﬂ%rq)-pr oisdkylpherydl - A Prepyl, isopropyl, n-butyl,

t et rahydrorgb&%ﬁqzi sot hi azol - 3(2H) -one 1, 1-di oxi de (conpound 70)

2- (2, 4-di fTUorophéhyl) - 5, 6, 7, 7a- t et r ahydr o- 1, 2- 30

benzoi sot hi2z dlyd3c2H) - enles i thutdidoxh-dea B2l 5]e (L onpydnd=ymg thetlhy|

(6S) - 6- (2h rIoroth fll)uoroani | i no) sul fonyl]- 1-cycl ohexene- 1l-carboxyl ate
(also r ed 0 Ay 1-ethyl 6-[N-(2-chloro-4- 35

fl uor ophenyj;)) syl f aneyi|-daaysiyahexqnet kyrardaxyl acehpxycartpowyicte?Bylet hyl
(6R)-6-[ N-(2-chl or 4 2011/ OQiSEZPCT/J 011/ 05%91 ;

f1 uor ophen AL RN 9¥ mﬁt}@f/‘é BERX¥T B IEE Al so referred to as
"et hyl (6Fﬂe@h&£§%dibbﬁ99eﬂhyl, ethoxycarbonylethyl, tert-

fl uoroanilino)sul fonyl clohexene | - car boxyl ate") (conpound 73) et hyl
6-[ N-(2- br%‘ﬁf‘iﬁ’%’qalr@BPM ﬁ ))sulfarmyl] 1- 5 cycl ohexene-| -carboxyl ate
(compoupd 743 @iyl k8- B (dsdd, 0on2oght Qe ophamtinyaulibappyddrdsie. as v,
cycl ohexene-| - car boxyl at e (corrpound 75) hi gh pol ar di astereoner of ethyl
6-[N-(2, 4- unsubstituted methylene is particularly preferable.

di fl uor ophf@]yé])sul fanmoyl] - 3- phenyl- 1- cycl ohexene- 1| -carboxyl ate 10 hi gh

pol ar di astereoner (conpound 76) | ow pol ar di astereoner of ethyl 6-[N- (2, 4-
di f1 uor ophenyl ) skd ftarmY$pb8tph@¢Tyd bfcybeohBR evret dorgdillyokgb dte ( conpound
75) high poI ar dC ?ergr q{{ ethyl 6-[N-(2,4-

di f I uor oph2MTY* efna y1] =3 pHeny1- 1- cycl ohexene- | - car boxyl ate 15 (conpound
76) IOWQpOkBX(ﬂL@&Mﬁ&QOM@IgCﬁ netthyll , 6efNy{ 2, propyl, isopropyl, n-butyl,

di f1 uor ophe é?tzsiif anoyl] - 3- phenyl- 1- cycl ohexene- 1- car boxyl at e (conpound
77) high pb? stereomer of ethyl 6-[N-(2-chloro-4-

f 1 uor opheny?) Wcﬁ@&@ilkuﬁs@f\@m&”f t: qyel riiExener.]- egabexyhatieyi,compound 78)
| ow pol ar di astereoner of ethyl 6-[N-(2-chloro-4- 20

f | uor ophenyYJ=Hedka1T - 3- phenyl- 1- cycl ohexene- 1- car boxyl ate (conpound 79)
hi gh pol ar ﬂ Q§ter AN E%rﬁ%dp@ Cg [Qﬁﬁ% 4Te ., methoxycarbonylmethyl,

di f1 uor ophenyl )sul fanoyl]-3-tert-butyl-1-cycl ohexene 1- carboxyl ate
(conpousd 8orxsenponglngiRgt ertegirePusPxEEIPOTBLIMILLTL4- 25

di f1 uor ophgowl .80l 8IRY b ey eTderRUl¥lrdofyrdafipxengrl- carboxylate [0216]
butoxycarbonylethyl)
and the liké are used, and of these, methyl is preferable. As Y,
unsubstituted NH is particularly preferéble.
35 [0122]
In the “aromatic hydrocarbon group optionally having
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(conpound 81) high polar diastereoner of ethyl 6-[N(2-chloro-4-

fl uor ophenyl ) sul fanoyl] -3-tert-butyl-1-cycl ohexene-1-carboxyl ate 30
(conpoundw®2p11lwessipol ar di astereoner of ethyl 6-[ N (2-cirC®rp2041/052077

f1 uor ophenyl ) sul fam)yll 3-tert- but;f‘l 1- cycl ohexene- 1- car boxyl at e (corrpound

83) et hyl BYNi(Ezentdp

1L£ﬁ%ﬁﬁényﬁ §ﬁpf§&ﬁﬁkﬂr 03the aforementioned

di met hy1- 1“§§6HéyT%Xﬁ?@r&c&fﬁéﬁ”@@o@beopt1oﬁé¥¥@p%HQQn§4¥u§§{ﬁﬂuent(s ” for
6-[ N-(2-chl oro-4-fl udrophenyl) sul fanoyl] -

di et hyl -IAlcwﬁerWeXEﬁedl-car boxyl at e (corrpound 85) et hyl

3- br ono- 6- [N—(2,Pa lul_JLQE

neqy!ahsul LREOK! Lems O AROXE0S: Js £ALRAYY| ate

The ‘chéem ca?ystruct ural

[0217] tas o conpounds
shown i Taidrey bthefable dizhurhb fep2é8enfad|lwy theCdopoubhd MNol.: RI R2 - n 1
Clis H 2 0C3 2 CE5 CO2 2
[0123]
&
R
[0124]

10

15

20

25

30

wherein R¥ is a halogen atom or a lower alkyl group, and ring B’
is optionally further substituted by 1 or 2 halogen atoms is
preferable, and a group represented by the formula (cl):

[0125]

R’ (c1)

REa’
[0126] ‘
wherein R¥® and R® are the same or‘different and each is a

halogen atom is more preferable.

S [0127]

In the formula (c), a halogen atom for R* and a halogen
atom which is a substituent of ring B’ and a halogen atom for R’
and R® in the formula (cl), a fluorine atom or a chlorine atom
is preferable. As the lower alkyl for R* in the formula (c), for
example, C;-4 alkyl such as methyl, ethyl, propyl and the like can
be mentioned. Among the groups represented by the formula (c),
2,4-difluorophenyl, 2—chloro—4;fluorophenyl, 2-methyl-4-
chlorophenyl and the like are preferable. Among the groups
represented by the formula (cl), 2,4-difluorophenyl, 2-chloro-4-
fluorophenyl and the like are preferable.
[0128]

X is methylene, NH, a sulfur atom or an oxygen atom, and
methylene or an oxygen atom is particularly preferable.
[0129]

Ring A’ is a 5- to 8-membered ring substituted by a group
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represented by the formula: -CO-RY wherein RY is as defined above
and a group represented by the formula: -S0,-Y-Ar’ wherein Y and
Ar’ are as defined above, and optionally further substituted by 1
to 4 substituents selected from the group consisting of

(i) an aliphatic hydrocarbon group optionally having

substituent (s), ' |

(ii) an aromatic hydrocarbon group optionally having
substituent(s), |

(iii) a group represented by the formula: -OR?" wherein R? is as
defined above and

(iv) a halogen atom. Of these, a 5- to 8-membered ring optionally
substituted by 1 to 4 substituents selected from

(i) an aliphatic hydrocarbon group optionally having
substituent (s),

(ii) an aromatic hydrocarbon group optionally having
substituent(s) and |

{(iv) a halogen atom are preferable.

[0130]

These substituents are present at substitutable positions
on the ring A’. When X constituting the ring is NH or methylene,
they can substitute the NH and methylene. When ring A’ is
substituted by plural substituents, the kinds of such
substituents may be the same or different. In addition, two
substituents may substitute on the same carbon atom.

[0131]

As the “aliphatic hydrocarbon group optionally having
substituent (s)” and “aromatic hydrocarbon group optionally having
substituent(s)”, which are substituents of ring A’, for example,
those similar to the aforementioned group for R can be mentioned.
[0132] |

As the “aliphatic hydrocarbon group optionally having
substituent(s)” for RT, for example, those similar to the
aforementioned groups for R can be mentioned.

[0133]

As the substituent for ring A', 1 or 2 C;¢ alkyl (e.g.,

methyl, tert-butyl), phen&l, halogen atoms (e.g., fluorine,
38
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chlorine, bromine, iodine) and the like are preferably used. When
two substituents are present, they may be the same or different.
[0134]

The “s” is an integer of 0 to 2, “t” is an integer of 1 to
5 3, and the total of “s” and “t” is 4 or less, with preference

given to “s” being 1 and “t” being 1.

A group represented by the formula:
[0135]

10 [0136]

is a group represented by the formula:

[0137]
(CHSS {CH,) s
[ [ |
K{CHQ t or }\(CHZ t
{hl) (b2)
[0138] 7
15 As the compound represented by the formula (II), for

example, the following'compounds and the like are preferable.
(1) Compound (II) wherein
RY is a group represented by the formula: -OR'" wherein R™ is Ci_
¢ alkyl,
20 a group represented by the formula:

[0139]

[0140]

is a group represented by the formula:

25 [0141]

T

I

[0142]
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X is methylene or an oxygen atom,

Y is methylene or -NH-, and

Ar’ is phenyl optionally having 1 or 2 substituents selected from

a halogen atom and C;-4 alkoxy, that is, a compound represented by

the formula (IIa):
[0143]
i 13"’ .
AN C—0R
2 I la.
X o (11a}
, SO—Y—Ar
[0144]

wherein R¥™’ is C,4 alkyl, X* is methylene or an oxygen atom, Y? is
methylene or -NH-, Ar®’ is phenyl optionally having 1 or 2
substituents selected from a halogen atom and C;-4 alkoxy,
‘provided when X® is methylene, then Y? is methylene optionally
having substituent(s).

[0145]

(2) Compound (II) wherein

RY is a group represented by the formula: -ORY™ (R™ is Ci-s
alkyl),

a group represented by the formula:

[0146]

Al

A en,

%]

[0147]
is a group represented by the formula:

[0148]
X

X

[0149]
X and Y are both methylene, or X is an oxygen atom and Y is -NH-,
and ' |
Ar’ is phenyl optionally having two halogen atoms (e.g., 2-
chloro—-4-fluorophenyl) .
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(3) Compounds (1’) - (10') described in Reference Example B
mentioned below.

(4) The following compounds:

ethyl 6-[(2-chloro-4-fluorobenzyl)sulfonyl]-1l-cyclohexene-1-
carboxylate (compound 4’),

ethyl (+)-6-[(2-chloro-4-fluorobenzyl)sulfonyl]-1l-cyclochexene-1-
carboxylate (compound 6’),

ethyl 3-[(2-chloro-4-fluorophenyl)sulfamoyl]-3, 6-dihydro-2H-
pyran—-4-carboxylate. (compound 8’), and

ethyl (3S)-3-[N-(2-chloro-4-fluorophenyl)sulfamoyl]-3,6-dihydro-
2H-pyran—-4-carboxylate (compound 9').

[0150]

A compound represented by the formula (III) is explained.

[0151]

OR1aa
H .
s e

&yﬁ%

[0152]

R'® is C;.¢ alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, l-ethylpropyl, hexyl, isohexyl, 1,1l-dimethylbutyl,
2,2-dimethylbutyl, 3,3-dimethylbutyl, 2-ethylbutyl etc.). Of
these, ethyl is preferable. I

X% is methylene or an oxygen atom.

Ar®® is phenyl optionally having 1 or 2 substituents
selected from a halogen atom (e.g., fluorine atom, chlorine atom,
bromine atom, iodine atom etc.), C;.g alkyl (e.g., methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, l-ethylpropyl, hexyl, isohexyl, 1,1-
dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 2-ethylbutyl
etc.) and C;_¢ alkoxy (e.g., methoxy, ethoxy, propoxy, 1isSopropoxy,
butoxy, isobutoxy, sec-butoxy, fert—butoxy, pentoxy, isopentoxy,
hexoxy etc.). As Ar®, phenyl optionally haviﬁg 1 or 2
substituents selected from a halogen atom (particularly, a
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fluorine atom, a chlorine atom) and C;4 alkyl (particularly,
methyl, ethyl, isopropyl) is preferable. When two substituents
are present, they may be the same or different.
[0153]

"~ As a compound represented by the formula (III), for example,
the following compounds and the like are preferable.
(1) A compound wherein R'* is ethyl, |
X% is methylene or an oxygen atom,
Ar®*® is phenyl optionally having 1 or 2 substituents selected from
a halogen atom (particularly, a fluorine atom, a chlorine atom)
and C;_s alkyl (particularly, methyl, ethyl, isopropyl).
(2) Compounds 1, 3, 4, 6, 7, 10 - 17, 19, 20, 27 - 30, 34, 35, 37
- 39, 41, 45 - 47 and 71 - 74 of Reference Example A and
cdmpounds 7' - 9’ of Reference Example B.
(3) The following compounds:
d-ethyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1l-cyclohexene-1-
carboxylate (compound 20),
ethyl 6-[N-(2-chlorophenyl)sulfamoyl]-1-cyclohexene-l-carboxylate
(cbmpound 28),
ethyl 6-[N-(2-chloro-4-methylphenyl)sulfamoyl]-1l-cyclohexene-1-
carboxylate (compound 45), ' '
ethyl (6R)-6-[N-(2-chloro-4-fluorophenyl)sulfamoyl]-1-
cyclohexene—-l-carboxylate (compound 72),
ethyl 3—[(2—chloro—4—fluorophenyl)sulfamoyl]¥3,6—dihydro—2H—
pyran—-4-carboxylate (compound 8'), '
ethyl (3S)-3-[N-(2-chloro-4-fluorophenyl)sulfamoyl]-3, 6-dihydro-
2H—pyrah—4—carboxylate (compound 9’).
(4) The following compounds:
ethyl (6R)-6-[N-(2-chloro—-4-fluorophenyl)sulfamoyl]-1-
cyclohexene—1—carboxylateb(compound 72), and
ethyl (38)—3—[N—(2—chloro—4—fluorophenyl)sulfamoyl]43,6—dihydro—
2H—pyran—4—carboxylate (compound 97).
(5) The following compound:
ethyl (6R);6—[N—(2—chloro—4—fluorophenyl)sulfamoyl]41—
cyclohexene-l-carboxylate (compound 72).
(6) The following compound:
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ethyl (3S)-3-[N-(2-chloro-4-fluorophenyl)sulfamoyl]-3, 6-dihydro-
2H-pyran-4-carboxylate (compound 9').
[0154]

When the compounds represented by the formulas (I), (II)
and (III) have stereoisomers, each stereoisomer and a mixture of
these stereoisomers are both encompassed in the present invention.

Furthermore, when the compound represented by the formula
(I) is a compound represented by the formula (Icc) or (Inn), and
the formula (b) of the compound represented by the formula (II)
is the formula (bl), s and t are 1 and the compound represented
by the formula (III), eaéh has an optical isomer based on the
asymmetric carbon in cycloalkene or-cyclohexene ring. Such
optical isomer and a mixture of such optical isomers are both
encbmpassed in the present invention.

[0155] |

The compounds represented by the formulas (I), (II) and
(III) may be converted into a salt with an inorganic base,
organic base,'inorganic acid, organic acid, basic or acidic amino
acid, and the like. As the salt with an inorganic base, for
example, an alkali metal salt such as sodium and potassium salts,
etc.; an alkaline earth metal salt such as calcium and magnesium
salts, etc.; aluminum salt; ammonium salt; and the like are used.
As the salt with an organic base, for example, a salt with
trimethylamine, triethylamine, pyridine, picoline, ethanolamine,
diethanclamine, triethanolamine, dicyclohexylamine, N,N’-

dibenzylethylenediamine, etc can be used. As the salt with an

~inorganic acid, for example, a salt with hydrochloric acid,

hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid,

etc can be used. As the salt with an organic acid, for example, a
salt with formic acid, acetic acid, trifluorocacetic acid, fumaric
acid, oxalic acid, tartaric acid, maleic acid, citric acid,
succinic acid, malicvacid, methanesulfonic acid, benzenesulfonic
acid, p-toluenesulfonic acid, amnd the like can be used. As the
salt with a basic amino acid, for example, a salt with arginine,
lysine, ornithine, etc can be used. As the salt with acidic amino
acid, for example, a salt with aspartic acid, glutamic acid, and
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the like can be used.
[0156]

A prodrug of the compound represented by the formula (I),
(II) or (III) or a salt thereof is a compound which is converted

5 into a parent compound (that is, the compound represented by the
formula (I), (II)'or (ITI)) as a result of a feaction with an
enzyme, gastric acid etc. under physiological conditions in vivo.
Thus, the compound is converted into a parent compound by
enzymatical oxidation, reduction, hydrolysis etc., by hydrolysis

10 due to gastric acid etc. A prodrug of a parent compound may be a
compound obtained by subjecting an amino group of a parent
compound to an acylation, alkylation or phosphorylation (e.g., a
compound obtained by subjecting an amino group of a parent
compound to an eicosanoylation, alanylation,

15 pentylaminocarbonylation, 2-hydroxypropionylation, 2-
acetoxypropionylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methoxycarbonylation, tetrahydrofuranylation,
pyrrolidylmethylation, pivaloyloxymethylation, tert-butylation,
etc.); a compound obtained by subjecting a hydroxy group of a

20 parent compound to an acylation, alkylation, phosphorylation or
boration (e.g., a compound obtained by subjecting a hydroxy group
of a parent compouﬂd to an acetylation, palmitoylation,
propanoylation, pivaloylation, succinylation, fumarylation,
alanylation, dimethylaminomethylcarbonylation, etc.); a compound

25 obtained by subjecting a carboxyl group of a parent compound to
an esterification or amidation (e.g., a compound obtained by
subjecting a carboxyl group of a parent compound to an ethyl-
esterification, phenyl-esterification, carboxymethyl-
esterification, dimethylaminomethyl-esterification,

30 pivaloyloxymethyl-esterification, ethoxycarbonyloxyethyl-
esterification, phthalidyl-esterification, (5-methyl-2-oxo-1,3-
dioxblen—4;yl)methyl—esterification, cyclohexyloxycarbonylethyl-
esterificatioh and methylamidation, etc.) and the like. Any of
these compounds can be produced from a parent compound by a

35 method known per se.

A prodrug of the compound represented by the formula (I),
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(II) or (III) may also be one which is converted into a parent
compound (that is, the compound represented by the formula (I),
(IT) or (III)) under a physiological conditibn, such as those
described in "IYAKUHIN no KATHATSU (Development of
Pharmaceuticals)™, Vol.7, Design of Molecules, p. 163-198,
Published by HIROKAWA SHOTEN (1990).

[0157]

The compound represented by the formula (I), a salt thereof
or a prodrug thereof can be produced according to a method known
per se, for example, a production method deécribed in W099/46242
and WO02/32859 or a method analogous thereto.

The compound represented by the formula (II), a salt
thereof or a prodrug thereof can be produced according to a
method known per se, for example, a production method described
in WO01/10826 or a method analogous thereto.

A compound represented by the formula (III) or a salt
thereof or a prodrug thereof can be produced according to a
method known per se. For example, when X°® in the formula (III)
is methylene, it can be produced by the production methods
described in W099/46242 and W002/32859 or the method analogous
thereto, and when X* is an oxygen atom,.it can be produced by the
production methods described in WO01/10826, the below-mentioned
Reference Example 1 and Reference Example 2 or a method analogous
thereto.

[0158]

When the optically active compound or a salt thereof
contains an enantiomer, general separation means may_be applied
such as diastereomeric salt methods wherein a salt with an
optically active acid (e.g., camphor sulfonic acid) or optically
active base (e.g., l-methylbenzylamine) is formed, inclusion
compound methods using an optically active host molecule (e.g.,
1,6—bis(2—chloropheﬁyl)—1,6—diphenylhexa—2,4—diyn—1,6—diol),
various chromatographies {e.g., liquid chromatography using an
optically active column), fractional recrystallization and the
like, whereby an optically pure compound can be obtained.

[0159]
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A compound represented by the formula (I), (II) or (I1II1),
or a salt thereof or a prodrug thereof (hereinafter to be
comprehensiﬁely referred to as “compound A”) may be any of
hydrate, non-hydrate, solvate and non-solvate.

In addition, compound A may be labeled with an isotope
(e.g.,»3H, 14C, 358, 1257y and the like.

Furthermore, compound A may be a deuterated compound
wherein 'H is convertéd to %H(D).

[0160]

Compound A is useful for suppressing (or mitigating)
various neurological symptoms (e.g., dysesthesia such as numbness,
pain (e.g., muscular pain, neuralgia), anesthesia, ache and the
like) caused by peripheral nerve disorders that may be developed
as the side effects of the administration of chemotherapeutic
agents such as anti-cancer agent and the like.

Compound A is useful for the suppression (or mitigation) of
numbness from among the above-mentioned neurological symptoms.

Compound A is also useful for the suppression (or
mitigation) of pain from among the above-mentioned neurological
symptoms. ’

| Examples of the anti-cancer agent in the present
specification include prophylactic agents and therapeutic agents
for lung cancer (e.g., non—smail cell lung cancer, small cell
lung cancer, malignant mesothelioma), mésothelioma, pancreatic
cancer (e.g., pancreatic duct cancer, pancreatic endocrine tumor),
pharyngeal cancer, laryngeal cancer, esophagus cancer, gastric
cancer (e.g., papillary adenocarcinoma, mucinous adenocarcinoma,
adenosquamous carcinoma), duodenal cancer, small intestiﬁal
cancer, colorectal cancer (e.g., colorectal cancer, rectal cancer,
anal cancer, familial colorectal cancer, hereditary nonpolyposis
colorectal cancer; gastrointestinal stromal tumor), breast cancer
(e.g., invasive ductal carcinoma, ductal carcinoma in situ,
inflammatory breast cancer),‘ovarian cancer (e.g., ovarian
epithelial carcinoma, extragonadal germ cell tumor, ovarian germ
cell fumor, ovarian low malignant potential tumor), testis tumor,
prostate cancer (e.g., hormone-dependent prostate cancer, non-
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hormone dependent prostate cancer), liver cancer (e.g.,
hepatocyte cancer, primary liver cancer, extrahepatic bile duct
cancer); thyroid cancer (e.g., medullary thyroid carcinoma),
kidney cancer (e.g., renal cell carcinoma, transitional cell
carcinoma of renal pelvis and ureter), uterine cancer (e.g.,
uterine cervical cancer, cancer of uterine body, uterus sarcoma),
brain tumor (e.g., medulloblastoma, glioma, pineal astrocytoma,
pilocytic astrocytoma, diffuse astrocytoma, anaplastic
astrocytoma, hypophysial adenoma), retina blastoma, skin cancer
(e.g., basalioma, malignant melanoma), sarcoma (e.g.,
rhabdomyosarcoma, leiomyosarcoma, soft tissue sarcoma), malignant
bone tumor; urinary bladder cancer, hematologic cancer (e.g.,
multiple myeloma, leukemia, malignant lymphoma, Hodgkin’s disease,
chronic bone marrow proliferative disease), cancer of unknown
primary and the like, which cause peripheral nerve disorders as
side effects.

Examples of such anti-cancer agent include taxane anti-
cancer agents (e.g., paclitaxel (taxol), docetaxel), vinca
alkaloid anti-cancer agents (e.g., vincristine, vinblastine),
platinum preparations (e.g., cisplatin, carboplatin, oxaliplatin),
molecular targeted drugs (e.g., bortezomib) and the like.

Among the above-mentioned anti—cancer agents, paclitaxel,
vincristine,~cisplatin, carboplatin and bortezomib are known as
the agents having numbness and/or pain (e.g., muscular pain,
neuralgia) as remarkable side effects (J. Clin Oncol: 24:1633-
1642, 2006; Neurotoxicology, 27:992-1002, 2006; British Journal
of Haematology, 127, 165-172, 2004}).

Therefore, compound A is particularly useful for
suppressing {(or mitigating) dysesthesia such as numbness and/or
pain (e.g., muscular pain, neuralgia) and the like caused by
paclitaxel, vincristine, cisplatin, carboplatin and/or bortezomib.
Particularly, compound A is useful for suppressing (or
mitigating) dysesthesia such as numbness and/qr pain (e.g.;
muscular pain, neuralgia) and the like caused by paclitéxel.
[0161]

The dose of the aforementioned anti-cancer agents can be
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appropriately determined based on the clinical dose of each of
the agents. As long as compound A can suppress the side effects,
a dose higher than the conventionél dose can also be administered.

In the case of paclitaxel as a representative example, the
dose is administered by drip infusion according to the schedule
of an administration at 60 - 70 mg/nf every 3 weeks, or at 210
mg/m?> once a week for 3 weeks and one week cessation of the drug.

Such preparation can be produced by the method
conventionally used in the technical field of preparations, for
example, the method described in the Japanese Pharmacopoeia and
the like.

[0162]

The dose of compound A can be appropriately determined in
consideration of the dose and dosing period of the above-
mentioned anti-cancer agents, age, body weight and symptom of the
subject of administration, dosage form, administration method and
the like.

Representatively, the dose of compound A is, for egample,
generally 0.1 - 10 mg/kg/day, preferably 0.6 - 2.4 mg/kg/day, of
compound A in a free form for an adult patient (body weight 60
kg). This mount is orally or parenterally administered in one to
several portions (e.g., 1 — 3 portions) a day. It is needless to
say that an amount smaller than the aforementioned dose may be
sufficient or an administration beyond the above level may be
necessary, since the dose changes under various conditions as
mentioned above.

[0163]

Compound A cén be safely administered to mammals (e.g.,
human, mouse, rat, rabbit, dog, cat, bovine, horse, swine,
monkey) orally or parenterally. A

Examples of the dosage form of compound A include oral
preparations such as tablet (including sugar-coated tablet, film-—
coated tablet, sublingual tablet, orally disintegrating tablet),
capsule (including soft capsule, microcapsule), granule, powder,
troche, syrup, emulsion, suspension, films (e.g., orally
disintegrable films) and the like; and parenteral agents such as
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injection (e.g., subcutaneous injection, intravenous injection,
intramuscular injection, intraperitoneal injection, drip
infusion), external preparation (e.g., dermal preparation,
ointment), suppository (e.g., rectal suppository, vaginal

5 suppository), pellet, nasal preparations, pulmonary‘preparation
(inhalant), eye drop and the like. In addition, these
preparations may be release control preparations (e.g.,
sustained-release microcapsule) such as immediate-release '
preparations, susfained—release preparations and the like. 'Such

10 preparation can be produced by the method conventionally used in
the technical field of preparations, for example, the method
described in the Japanese Pharmacopoeia and the like.

[0164] ”
Compound A is used in combination with the aforementioned

15 anti-cancer agents to suppress (or mitigate) various neurological
symptoms caused by peripheral nerve disorders that may be
developed as the side effects of the administration of the
aforementioned anti-cancer agents.

In one embodiment, the present invention relates to kit of
20 parts for suppressing a peripheral nerve disorder induced by an
anti-cancer agent comprising compound A and the anti-cancer agent.
In another embodiment,-the present invention relates to a
medicament comprising compound A and the anti-cancer agent.
Here, one or more kinds of the aforementioned anti-cancer
25 agents may be combined. For example, in the case of paclitaxel,
it may be combined with cisplatin and/or carboplatin and
administered.
For combined use of compound A and the aforementioned anti-
cancer agents, the timing of the administration of compound A and

30 an anti-cancer agent is not particularly limited. Compound A (or
a pharmaceutical composition thereof) and an anti-cancer agent
(or a pharmaceutical composition thereof) may be administered to
an administration subject simultaneously or in a staggered manner.

When one or more kinds of anti-cancer agents are

35 administered, similarly, each of compound A (or a pharmaceutical

composition thereof) and one or more kinds of anti-cancer agents
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(or a pharmaceutical composition thereof) may be administered to
an administration subject simultaneocusly or .in a staggered manner.

The mode of administration of compound A and an anti-cancer
agent is not particularly limited as long as compound A and an
anti-cancer agent are combined.

. Examples of such administration mode include the following:
(1) administration of a single preparation obtained by
simultaneously processing compound A (or a pharmaceutical
composition thereof) and one or more kinds of anti-cancer agents
Kor a pharmaceutical composition thereof) (to be sometimes |
abbreviated as “the combination drug of the present inventioh”),
(2) simultaneous administration of two or more kinds of
preparations of compound A (or a pharmaceutical composition
thereof) and one or more kinds of anti-cancer agents (or a
pharmaceutical composition thereof), which preparations are
separately produced, by the same administration route,

(3) administration of two or more kinds of preparations of
compound A (or a pharmaceutical composition thereof) and one or
more kinds of anti-cancer agents (or a pharmaceutical composition
therecf), which preparations are Separately produced, by the same
administration route in a staggered manner,
(4) simultaneous administration of two or more kinds of
preparations of compound A (or a pharmaceutical composition
thereof) and one or more kinds of anti-cancer agents (or a
pharmaceutical composition thereof), which preparations are
separately produced, by different administration routes,
(5) administration of two or more kinds of preparations of
compound A (or a pharmaceutical composition thereof) and one or
more kinds of anti-cancer agents (or a pharmaceutical composition
thereof), which preparations are separately produced, by
different administration routes in a staggered manner (e.g.,
administrafion in the order of compound A (or a pharmaceutical
composition thereof) and an anti-cancer agent (or a
pharmaceutical composition thereof), or in the reverse order) and
the like.
[0165]

50



32 CH2CH( CH3) 2 . H 2 . 33 ( CH2)3CH3 H

10

15

20

25

30

35

WO 2011/093512 PCT/JP2011/052077

The mixing ratio of compound A and the aforementioned anti-
cancer agent in the combination drug of the present invention can
be appropriately determined according to the subject of
administration, administration route, diseése and the 1like.

For example, the content of compound A in the combination
agent of the present invention differs depending on the form of a
preparation, and is usually from about 0.01 to 99.8% by weight,
preferably from about 0.1 to 50% by weight, further preferably
from about 0.5 to 20% by weight, based on totél of the
preparation.

[0166]

The content of the anti-cancer agent in the combination
agent of the present invention varies depending on the form of
the preparation, and is usually from about 0.01 to 99.8% by
weight, preferably from about 0.1 to 50% by weight, further
preferably from about 0.5 to 20% by weight, based on the total of
the preparation.

When one or more kinds of anti-cancer agents are
administered, the content of each anti-cancer agent can be
determined within the range of the above-mentioned content. Here,
the mixing rate of the respective anti-cancer agents can be
appropriately determined according to the administration subject,
administration route, disease and the like.

. The content of additives such as carrier in the combination
agent of the present invention differs depending on the form of a
preparation, and is usually from about 1 to 99.98% by weight,
preferably from about 10 to 90% by weight, based on total of the
preparation.

When compound A and an anti-cancer agent are independently
prepared, the contents thereof may be the same as those mentioned
above.

[0167]

When compound A is administered to a human, it can be
safely administered orally or parenterally as it is or in a
mixture with an appropriate pharmacologically acceptable carfier,
excipient and diluent, in a pharmaceutical éomposition such as an
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oral administration formulation (e.g., powder, granule, tablet,
capsule etc.), a parenteral administration formulation (e.g.,
injection, external formulation (e.g., nasal administration
formulation, percutaneous administration formulation etc.) and_
suppository (e.g., rectal suppository and vaginal suppository
etc.).

[0168]

Any of these formulations may be produced by ény method
known per se which is employed ordinarily for producing a
pharmaceutical formulation. The amount of compound A to be
incorporated into a formulation may vary depending on the dosage
forms, and is preferably about 10 to 95% by weight in an oral
administration formulation described above and about 0.001 to
about 95% by weight in a parenteral administration formulation
described above. |
[0169]

For example, compound A can be prepared into an agqueous
injection together with a solubilizer (e.g., PB-cyclodextrins
etc.), a dispersant (e.g., Tween 80 (manufacfured by ATLASPOWDER
UsA), HCO 60 (manufactured by NIKKO CHEMICALS),
carboxymethylcellulose, sodium arginate etc.), a preservative
(e.g., methyl paraben, propyl paraben, benzyl alcohol,
chlorobutanol etc.), an isotonic agent (e.g., sodium chloride,
glycerine, sorbitol, glucose etc.) and the like according to a
conventional method, or into an oil-based injection by
appropriately dissolving, suspending or emulsifying using a
vegetable o0il (e.g., olive oil, sesame o0il, peanut oil,
cottonseed o0il, corn oil etc.) and propylene glycol and the like.
[0170]

An oral administration formulation can be produced by, for
example, compressing compound A together with an excipient (e.g.,
lactose, sucrose, starch etc.), a disintegrant (e.g., starch,
calcium carbonate etc.), a binder (e.g., starch, gum arabic,
carboxymethyl cellulose, polyvinyl pyrrolidone, hydroxypropyl
cellulose etc.), a lubricant (e.g., talc, magnesium stearate,
polyethylene glycol 6000 etc.), and the like, followed by, where
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necessary, a coating process known per se for the purpose of
masking a taste, forming an enteric coat, or achieving a
sustained release.

For such coating agent, for example; hydroxypropylmethyl
cellulose, ethyl cellulose, hydroxymethyl cellulose,
hydroxypropyl cellulose, polyoxyethylene glycol, Tween 80,
Pluronic F68, cellulose acetate phthalate, hydroxypropylmethyl
cellulose phthalate, hydroxymethyl cellulose acetate succinate,
Eudragit (manufactured by ROHM, Germany, a copolymer of
methacrylic acid and acrylic acid), a dye (e.g., titanium oxide,
colcothar etc.) and the like may appropriately be used.

[0171]
v Compound A can also be employed as an external formulation
in the form of a solid or semi-solid or a liquid.

For example, a solid external formulation may be compound A
as it is or can be produced by mixing compound A with an .
excipient (e.g., glycol, mannitol, starch, microcrystalline
cellulose etc.), a thickening agent (e.g., natural gums,
cellulose derivatives, acrylic acid polymers etc.) which is then
converted into a powder composition. A semi-solid external
formulation may be produced by a standard method and preferably
used in the form of an aqueous or oil-based gel or ointment. A
liquid external formulation may be produced by a method employed
for producing an injection formulation or an analogous method in
the form of an oil-based or agqueous suspension.

[0172]

The solid, semi-solid or liquid external formulation may be
supplemented also with a pH modifier (e.g., carbonic acid,
phosphoric acid, citric acid, hydrochloric acid, sodium hydroxide
etc.)( an antiseptic (e.g., p—-oxybenzoate esters, chlorobutanol,
benzalkonium chloride etc.) and the like, as appropriate.
Typically, an ointment usually containing about 0.1 to about 100
mg of cqmpound A per 1 g a vaseline or a lanolin etc. as a
formulation base, can be used.

[0173]
Compound A may be also formulated as an oil or aqueous,
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solid or semi-solid or liquid suppository. As an. oil base in
preparing suppository, for example, a higher fatty acid glyceride
(e.g., cocoa butter, WITEPSOL (manufactured by DYNAMIT NOBEL)
etc.), a middle fatty acid (e.g., MYGLYOL (manufactured by
DYNAMIT NOBEL) etc.), a vegetable oil (e.g., sesame oil, soybean
0il, cottonseed o0il etc.) and the like are used as appropriate.
An aqueous base may be, for example, polyethylene glycol or
propylene glycol, and an aquebus gel base may be, for example, a
natural gums, a cellulose derivative, a vinyl polymer, an acrylic
polymer and the like. -

[0174] |

In the present invention, compoﬁnd A (particularly, ethyl
(6R)—6—[N—(2—chloro—4—fluorophenyl)sulfamoyl]—l—cyclohexene—l—
carboxylate (compound 72), and ethyl (3S)-3-[N-(2-chloro-4-
fluorophenyl) sulfamoyl]-3, 6-~dihydro-2H-pyran—-4-carboxylate
(compound 9’)) may be used as an emulsion composition (adjusted
to pH about 3.7 - about 5.5) containing the compound and a buffer
(hereinafter to be abbreviated as emulsion composition A).

[0175]

According to emulsion composition A, compound A can be
effectively used as a component of a composition comprising an
emulsifier.

Compound A may be in a liquid form or a solid form in an
oil phase, and emulsion composition A is formed as an oil-in-
water type (O/W type) or S/O/W type emulsion composition.

[0176]
‘ Emulsion composition A can be produced by, for example,
using emulsifier.

Emulsion composition A is a composition comprising
dispersion phase particles comprising an oil component, an
emulsifier, and compound A, and water containing buffer wherein
dispersion phase particles are dispersed. The dispersion phase
particles mean a dispersion phase wherein one of two liquids
immiscible in each other is present as fine particles in the
other.

[0177]
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As the oil component, any pharmaceutically acceptable fats
and oils generally used for the preparation of fat emulsions in

the pharmaceutical technical field can be used. Examples of fats

and oils include vegetable o0il, partially hydrogenated vegetable

oil, fats and oils obtained by transesterification reaction

(single acid group glyceride (simple glyceride) or mixed acid

 group glyceride (mixed glyceride)), and middle chain fatty acid

glycerol ester and the like.
[0178]

The aforementioned fats and oils include fatty acid
glycerol ester having a carbon number of about 6 to 30
(breferably about 6 to 22). Examples}of the aforementioned fatty
acid include saturated fatty acid such as caproic acid, caprylic
acid, capric acid, lauric acid, myristic acid, palmitic acid,
stearic acid, behenic acid and the like, unsaturated fatty acid
such as palmitoleic acid, oleic acid, linoleic acid, arachidonic
acid, eicosapentanoic acid, docosahexaenoic acid and the like.
[0179]

Among vegetable oils, a preferable oil component contains,
for-example, vegetable o0il such as soybean oil, cottonseed oil,
rape seed oii, peanut oil, safflower o0il, sesame oil, rice bran
0il, corn germ oil, .sunflower oil, poppy oil, olive oil and the
like, and the like. BAmong these vegetable oils, soybean oil and
the like are preferably used.

[0180] |

As fats and oils, a middle chain fatty acid triglyceride
having a carbon number of about 6 to 14 (preferably about 8 to
12) can also be used. Preferable middle chain fatty acid glycerol
ester includes, for example, caprylic/capric triglycerides such
as “miglyolélO", “miglyol 812” (both manufactured by Huls,
available from Mitsuba Trading Co., Ltd.) and the like, caprylic
acid triglycerides (glycerol tricaprylic acid ester) such as
“Panacete 800” (manufactured by NOF Corporation) and the like,
and the like.

(0181]
The amount of the oil component in emulsion composition A
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to be used is, for example, about 1 to about 30 wt%, preferably
about 2 to about 25 wt%, more preferably about 2.5 to about 22.5
wt%, of the whole composition.

[0182]

5 As the aforementioned emulsifier, any pharmaceutically
aéceptable emulsifier can be used. Particularly, pharmaceutically
acceptable phospholipids and non-ionic surfactants are preferable.
The emulsifier can be used alone or as a mixture of two or more
kinds thereof.

10 [0183]

Phospholipid includéé, for example, naturally occurring
phospholipids (e.g., egg-yolk lecithin, soybean lecithin etc.),
hydrogenated products thereof, or synthetically obtained
phospholipids (e.g., phosphatidylcholine,

15 phosphatidylethanolamines, phosphatidic acid, phosphatidylserine,
phosphatidylinositol, phosphatidylglycerol etc.) and the like.
Among these phospholipids, egg-yolk lecithin, soybean lecithin,
and phosphatidyl choline derived from egg-yolk and soybean are
preferable. A particularly preferable phospholipid is lecithin.

20 BAmong synthetic phospholipids, anionic phospholipid is preferable.
As the anionic synthetic phospholipid, anionic syﬁthetic
phospholipids such as dimyristoylphosphatidylglycerol,
dipalmitoylphosphatidylglycerol, distearoylphosphatidylglycerol,
dioleoylphosphatidylglycerol, 6leoylpalmitoylphosphatidylglycerol,

25 dioctanoylphosphatidic acid, didecandylphosphatidic acid,
dilauroylphosphatidic acid, dimyristoyiphosphatidic acid,
dipalmitoylphosphatidic acid, diheptadecanoylphosphatidic acid,
distearoylphosphatidic acid, dioleoylphosphatidic acid,
arachidonylstearoylphosphatidic acid,

30 dipalmitoylphosphatidylserine, dioleoylphosphatidylserine,
dimyristoylphosphatidylinositol, dipalmitoylphosphatidylinositol,
distearoylphosphatidylinositol, dioleoylphosphatidylinositol,
dimyristoylphosphatidylserine, distearoylphosphatidylserine and
the like are specifically used, and

35 dimyristoylphosphatidylglycerol is particularly preferable.

These anionic synthetic phospholipids can be chemically
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synthesized by a method known per se, or can also be obtained by
purification.
[0184]

As the non-ionic surfactant, a polymer surfactant having a
molecular weight of about 800 to 20000, for example,
polyoxyethylene-polyoxypropylene copolymer, polyoxyethylene alkyl
ether, polyoxyethylene alkyl aryl ether, hydrogenated castor oil
polyoxyethylene derivative, sorbitan polyoxyethylene derivative,
polyoxyethylene sorbitol derivative, polyoxyethylene alkyl ether
sulfate and the like can be mentioned.

[0185]

| The emulsifiers of phospholipid and non-ionic surfactants
can be used alone or as a mixture of two or more kinds thereof.
Alternatively, commercially»available phospholipids may be used.

The total amount of the emulsifier in emulsion composition
A to be used is generally about d.l to about 10%(W/V), preferably
about 0.2 to about 7%(W/V), more preferably about 0.5 to about
5% (W/V), relative to the whole composition. The anionic synthetic
phospholipid is in a proportion of about 0.0001 to about 5% (W/V)
relative to the whole composition.

[0186]

In emulsion composition A, the proportion of the emulsifier
relative to the o0il component is, for éxample, about 0.1 to about
150 wt%, preferably about 0.5 to about 125 wt%, more preferably
about 1 to about 100 wt%. The emulsifier is often used in a
proportion of generally about 1 to about 15 wt%, particularly
about 1 to about 10 wt%, relative to the oil component.

[0187]

‘Water to be used in emulsion composition A is not
particularly limited as long as it is acceptable as a
pharmaceutical product and, for example, purified water, water
for injection (distilled water for injection) and the iike can be
mentioned. For production of a product other than pharmaceutical
products, water is not particularly limited.

The amount of water in emulsion composition A to be used is
generally abéut 40 to about 99%(W/V), preferably about 55 to
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about 98.8% (W/V), relative to the whole composition.
[0188]

Emulsion composition A can be prepared by mixing a
dispersion phase component comprising compound A (main drug), an
0il component and an emulsifier with water and emulsifying the
mixture and a buffer may be added to an aqueous phase before
emulsification, or may be added to the emulsion composition after
‘emulsification. Where necessary, additives such as a stabilizer
to improve the stability of the aforementioned main drug, an
isotonicity agent to control the osmotic pressure, an emulsion
aid to improve the emulsifying power, an emulsion stabilizer to
improve stability of emulsifier and the like may be added.

[0189]

Examples of the stabilizer include antioxidants (e.g.,
ascorbic acid, tocopherol, sorbic acid, retinol etc.), chelating
agents (e.g., edetic acid, citric acid, tartaric acid etc., and
salts thereof) and the like. The amount of the stabilizer to be
used is generally about 0.00001 to about 10%(W/V), preferably
about 0.0001 to about 5% (W/V), relative to the whole emulsion
composition A.

[0190]

An isotonicity agent contains, for example, glycerol, sugar
alcohol, monosaccharides, disaccharides, amino acid, dextran,
albumin and the like. These isotonicity agents can be used alone
or in a mixture of two or more kinds thereof.

[0191]

Examples of the emulsion aid include fatty acid having a
cérbon number of about 6 to 30, salts of such fatty acid,
monoglycerides of the aforementioned fatty acid and the like. The
aforementioned fatty acid includes, for example, caproic acid,
capric acid, caprylic acid, lauric acid, myristic acid, palmitic
acid, stearic acid, behenic aéid, palmitoleic acid, oleic acid,
linoleic acid, arachidonic acid, eicosapentapoic acid,
doéosahexaenoic acid and the‘like, and salts of fatty acid
include, for example, alkali metal salts such as sodium salt,
potassium salt and tﬁe like, calcium salt and the like.
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[0192]

As the emulsion stabilizer, for example, cholesterol,
cholesteryl ester, tocopherol, albumin, fatty acid aﬁide
derivative, polysaccharides, fatty acid ester derivative of
polysaccharides and the like can be used.

[0193]

- While the concentration of compound A in emulsion
composition A varies depending on the pharmacological activity or
blood kinetics of the compound, it is generally about 0.001 to
about 5% (W/V), preferably about 0.0l to about 2%(W/V), more
preferably about 0.1 to about 1.5%(W/V). In addition, the content
of compound A in emulsion composition A can also be set to about
1 to about 5000 mg, preferably about 10 to about 2000 mg, more
preferably about 100 to about 1500 mg, in 100 ml of the
composition. In addition, the content of compound A can also be
adjusted to about 0.001 to about 95 wt$%, preferably about 0.01 to
about 30 wt%, more preferably about 0.1 to about 3 wt$%, relative
to the whole composition.

[0194]

The proportion (wt%) of compound A relative to the
dispersion phase consisting of an oil component and an emulsifier
is generally about 0.0047 to about 24%, prefeiably about 0.047 to
about 9.4%.

[0195]

Emulsion composition A is adjusted to pH about 3.7 to about
5.5, preferably about 3.7 to about 5.0, more preferably about 4.0
to about 5.0.

As a pH adjuster, for example, phosphoric acid, carbonic
acid, citric acid, hydrochloric acid, sodium hydroxide and the
like are used and hydrochloric acid, sddium hydroxide and the
like are particularly preferable.

[0196]

As the aforementioned buffer, any pharmaceuticélly
acceptable buffer can be used. For example, a buffer containing
acetic acid, glacial‘acetic acid, lactic acid, citric acid,
phosphoric acid, carbonic acid, histidine, glycine, barbital,
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phthalic acid, adipic acid, ascorbic acid, maleic acid, succinic
aéid, tartaric acid, glutamic acid, benzoic acid, aspartic acid
and a salt thereof (e.g., potassium, sodium etc.), specifically
sodium acetate, sodium lactate, sodium citrate, disodium hydrogen
phosphate, sodium dihydrogen phosphate, sodium carbonate, sodium
hydrogen carbonate, hydrochloric acid, sodium hydroxide and the
like as a constituent’component is preferable. Moreover,
respective buffers may be used in combination. Particularly,'one
or more buffers selected from acetate buffer, glacial acetate
buffer, lactate buffer, citrate buffer and phosphate buffer are
preferable.

As the buffer, (i) a combination of acetic acid or glacial
acetic acid and sodium acetate (acetate buffer or glacial acetate

buffer), or (ii) a combination of lactic acid and sodium lactate.

A(lactate buffer), and the like are preferable.

The concentration of the buffer is generally not more than
about 1OOAmM, specifically about 0.1 mM to about 100 mM,.
preferably about 0.2 mM to about 50 mM, more preferably about 5
mM to about 40 mM.

[0197]

The pH adjuster is an acidic or alkaline compound to be
added to adjust the pH of a solution to a desired pH.

The amount of the pH adjuster to be generally added to an
injection is trace; The amount of sodium hydroxide as a pH
adjuster in a fatty emulsion commercially available in Japan is
often not more than about 0.5 mM. While the pH can be adjusted to
a desired pH during preparing the solution, the pH of the
solution easily changes by the addition of an acid or alkali, and
maintenance of pH is difficult.

[0198] |

The buffer is a compound having an action to reduce changes
in pH on addition of acid or alkali, namely, a bufferizing action.
In many cases, it is a mixed solution of a weak acid and a salt
thereof, or a weak base and a salt thereof.

By addition of a buffer, emulsion composition A is not
influenced by the development of free fatty acid, and can
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maintain a constant pH of an emulsion composition during high-
pressure vapor sterilization and long-term preservation.

The amount of the buffer to be used for general injections
is the aim of bufferizing action. For example,. the amount of an
acetate buffer in a solution injection commercially available in
Japan is about 0.2 mM to. about 100 mM.

[0199]

Emulsion composition A is preferably used, for example, as
a composition for injection.

Emulsion composition A can be basically produced by a known
method or a method according thereto. Particularly, while a
conventionally used emulsion technique can be utilized for the
emulsion, compound A is preferably dissolved or dispersed in
advance in an oil component. To be precise, a cémposition
containing an O/W type or S/O/W type emulsion cén be produced by
dispersing a mixture of dispersion phase (1) containing an oil
component and an emulsifiér, and compound A (2) in water. The
buffer may be added to an aqueous phase before emulsification, or
added to an emulsion after emulsification during production.
[0200]

The more preferable method includes, for example, a method
of ‘preparing an oil-in-water type composition comprising

~ homogenizing an unhomogeneous mixture of a mixture of the main
drug, an oil component, an emulsifier and, where necessary, an
additive such as isotonicity agent and the like, and water
containing a buffer using an emulsifying machine to give a crude
emulsion, adding water as necessary, further homogenizing the
emulsion using the above-mentioned emulsifying machine, and
removing large particles by a filtration means such as a filter
and the like. The aforementioned mixture is often warmed to a
temperature of, for example, about 30 to about 90°C, preferably
about 40 to about 80°C, to dissolve or disperse the main drug. As
the emulsifying machine to emulsify an unhomogeneous mixture of
the aforementioned mixture and water, conventionally used
apparatuses, for example, homogenizers such as a pressurization
injection type homogenizer, ultrasonication thogenizer and the
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like, homomixers such as high-speed rotation type mixer and the

like, and the like can be used. To remove large particles having

a particle size of not less than about 5 um, hbmogenized emulsion

is often'subjected to a filtration means such as a filter and the
5 like.

[0201] >

In emulsion composition A, the particle size distribution
of a dispersion phase, wherein compound A is dissolved, is, for
example, often about 0.01 to about 7 um, preferably about 0.02 to

10 about 5 pm. From the aspects of the stability of the emulsion and
distribution in the body after administration, the mean particle
size of the dispersion phase particles, wherein compound A is
dissolved, is for example, abouf 0.025 to about 0.7 pm, more
preferably about 0.05 ta about 0.4 pm. |

15 [0202] ,

The mean particle size used in the present specification
means a mean particle size based on the volume distribution and
measured by a laser diffraction particle size distribution
measurement apparatus, with the laser diffraction-scattering

20 method as a‘measurement principle.
[0203]

Pyrogen can be removed from emulsion composition A by a
method known per se.

Where necessary, after nitrogen gas substitution, emulsion

25 composition A is sterilized and tightly sealed.

Since pH of emulsion composition A is adjusted to about 3.7
to about 5.5 by adding a buffer, pH of the composition and mean
particle size of the dispefsion‘phase particles hardly change
even after sterilization by an autoclave etc. or after long-term

30 preservation, and the composition is stable. Therefore, the
stability of compound A and emulsion composition A is superior.
'Moreover, emulsion composition A is free of a visibly observed
free o0il drop even after sterilization by an autoclave etc. or
after long-term preservation, and therefore, phase separation of

35 dispersion phase particles and water wherein the dispersion phase
‘particles are dispersed does not occur, and the composition is
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stable.
[0204]

Furthermore, emulsion composition A can increase the
concentration of compound A, and control the particle size of the
dispersion phase particles. Thus, it can enhance retentivity in
blood, blood vessel permeability and transitivity into
inflammation site. Therefore, in vivo kinetics or distribution in
the body of compound A can be improved and targeting becomes
possible, as a result of which administration of an effective
drug with suppressed side effects becomes possible. Accordingly,
emulsion composition A is particularly useful for the treatment
of a target disease by an intravenous administration.

[0205]

Compound A can also be used in combination with other drugs
that suppress side effects of the anti-cancer agents, such as
antidepressants (e.g., amitriptyline, imipramine, clomipramine,
desipramine, doxepin, nortriptyline, duloxetine, milnacipran,
fluoxetine, paroxetine, sertraline, citalopram), anticonvulsants
(e.g., carbamazepine, pregabalin, gabapentin, lamotrigine,
phenytoin, valproic acid), antiphlogistic analgesics (e.g.,
loxoprofen sodium, naproxen, indomethacin, ketoprofen, ibuprofen,
diclofenac, celecoxib, acetaminophen, acetylsalicylic acid),
adrenal cortex hormones (e.g., dexamethasone, prednisone),
narcotics (e.g., morphine, oxycodone, fentanyl, methadone,
éodeine, tramadol), local anesthetics (Mexiletine, tocainide,
lidocaine), alpha-2-adrenergic agonist (clonidine), herbal
medicines (e.g., goshajinkigan, kanzoto), vitamins and the like.

The administration period, dose and édministratibn mode of
compound A and other drugs that suppréss-side effects of the
anti-cancer agents are not limited, and can be appropriately
determined in consideration of the age, body weight and symptom
of the administration subject, dosage form, administration method,
kind of side effect, combination of drugs and the like.

Examples
[0206]
The present invention is explained in detail in the
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following by referring to Reference Examples and Experimental
Examplés, which are not to be construed as limitative.

The 'H-NMR spectrum was measured using tetramethylsilane as
the internal standard and a Varien Mercury 300 (300 MHz) or
Varian Gemini 200 (200 MHz) spectrometer, and total & value was
shown in ppm. In mixed solvents, -the numerical values shown in
parentheses are volume mixing ratio of each solvent. ‘Unless
particularly speeified, % means weight percent. The ratio of
solvents in silica gel chromatography is a volume ratio of the
solvents to be mixed.

[0207]

High polar diastereomer means a diastereomer having a
smaller Rf value when Rf values of normal phase thin layer
chromatography under the same conditions (e.g., ethyl
acetate/hexane and the like can be used as the solvent) are
compared, and low polar diastereomer means a diastereomer having
a larger Rf wvalue.

[0208]

The following compounds of Reference Example A can be
produced according to the Examples of W099/46242. In Reference
Example A, an optically active compound can be produced according
to the Examples of W002/32859. For example, compound 72 can be
produced according to Examples 1 and 2 or Exemples 3 and 4 of
WO002/32859.

[Reference- Example A]
(compound 1) ethyl 6-[N-{(4-chloro-2-fluorophenyl)sulfamoyl]-1-
cyclohexene-1-carboxylate
(compound 2) ethyl 6-[N-(4-chloro-2-fluorophenyl)-N-
methylsulfamoyl]-1l-cyclohexene-l-carboxylate |
(compound 3) ethyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-
cyclohexene—1—carbexylate | |
(compound 4) ethyl 6- [N- (2, 6-diisopropylphenyl)sulfamoyl]-1-
cyclohexene-1-carboxylate
{compound 5) ethyl 6—[N- (4-nitrophenyl)sulfamoyl]-1l-cyclohexene-
l-carboxylate
(compound 6) ethyl 6-(N-phenylsulfamoyl)-1-cyclohexene-1-
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(compound 7) ethyl 2-(N-phenylsulfamoyl)-1l-cyclohexene-1-

carboxylate

(compound 8) ethyl 2-[N-(4-methoxyphenyl)sulfamoyl]-1-

cyclohexene-l1-carboxylate

(compound 9) ethyl 2-[N-(4-chloro-2-fluorophenyl)sulfamoyl]-1-

cyclohexene—1—carboxylate

(compound 10) ethyl 6-[N-(2-fluorophenyl)sulfamoyl]-1-

cyclohexene-1-carboxylate

[0209]

(compound 11) ethyl 6-[N-(3-fluorophenyl)sulfamoyl]-1-

cyclohexene-1l-carboxylate

(compound 12) ethyl 6-[N-(4-fluorophenyl)sulfamoyl]-1-

cyclohexene~-1-carboxylate

(compound 13) ethyl 6-[N-(2,6-difluorophenyl)sulfamoyl]-1-

cyclohexene-1-carboxylate

(compound 14) ethyl 6-[N-(2,3-difluorophenyl)sulfamoyl]-1-

cyclohexene-1l-carboxylate

(compound 15) ethyl 6-[N-(2,5-difluorophenyl)sulfamoyl]-1-

cyclohexene-1l-carboxylate

{(compound 16) ethyl 6—[N—(3,4—difluofophenyl)sulfamoyl]—l—

cyclohexene~1l-carboxylate

(compound 17) ethyl 6-[N-(3,5-difluorophenyl)sulfamoyl]-1-

cyclohexene-1-carboxylate

(compound 18) ethyl 2-[N-(4-fluorophenyl)sulfamoyl]-1-

cyclohexene-1l-carboxylate

(compound 19) l-ethyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-

cycldhexene—1—carboxylate

{compound 20) d-ethyl 6—[N—(2,4—difluorophenyl)SHlfamoyl]—1—

cyclohexene-1l-carboxylate

[0210]

(compound 21) ethyl 6-[N-(2-ethoxycarbonylphenyl)sulfamoyl]-1-

cyclohexene-1l-carboxylate

" (compound 22) methyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-

cyclohexene-l-carboxylate

(compound 23) propyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-
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cyclohexene-1-carboxylate

(compound 24) methyl 6-[N-(4-chloro-2-fluorophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate

(compound 25) isopropyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-
cyclohexene-1l-carboxylate

(compound 26) ethyl 6-[N-(2-methoxycarbonylphenyl)sulfamoyl]-1-
cyclohexené—1—carboxylate

kcompound 27) ethyl 6-[N-(2-fluoro-4-methylphenyl)sulfamoyl]-1-
cyclohexene—l—carboxylate

(compound 282 ethyl 6-[N-(2-chlorophenyl)sulfamoyl]-1-
cyclohexene~l-carboxylate

(compound 29) ethyl 6-[N-(2-chloro-4-fluorophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate

(compound 30) ethyl 6—[N;(4—chlorophenyl)sulfamoyl]—l—
cyclohexene-1-carboxylate

[0211]

(compound 31) ethyl 6-[N-(2,3,4-trifluorophenyl)sulfamoyl]-1-
cyclohexene-1l-carboxylate

(compound 32) isobutyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-
cyclohexene-1-carboxylate

(compound 33) butyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate

(compound 34) ethyl 6-[N-(4-bromo-2-fluorophenyl)sulfamoyl]-1-
cyclohexene—~l-carboxylate

(compound 35) ethyl 6-[N-(2,4-dichlorophenyl)sulfamoyl]-1-
cyclohexene—1—carboxyléte

(compound 36) ethyl 6-—[N-(2-acetoxyphenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate

(compound 37) ethyl 6-[N-(3-chlorophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate

(compound 38) ethyl 6-[N-(2,3-dichlorophenyl)sulfamoyl]-1-
cyclohexene-1-carboxylate ' . )
(compound 39) ethyl 6—[N—(Z—ethylphenyl)sulfamoyl]—1;cyclohexene—
l-carboxylate A

(compound 40) ethyl 6—[N—[4—(2H—1,2,3—triazol—2—
yl)phenyl]}sulfamoyl]-1-cyclohexene-l-carboxylate
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[0212]
(compound 41) ethyl 6-[N-(2,5-dichlorophenyl)sulfamoyl]-1-
cyclohexene-1l-carboxylate
(compound 42) ethyl 6-[N-(2-trifluoromethoxyphenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate
(compound 43) ethyl 6—[N—(2(4,5—trifluorophenyl)sulfamoyl]—l— :
cyclohexene—1l-carboxylate
(compound 44) ethyl 6—[N—[4—(2H—tetrazol—2—yl)phenyl]sulfamoyl]—
l-cyclohexene-1l-carboxylate
(compound 45) ethyl 6—[N—(2—chloro—4—methylphenyl)sulfamoYl]—l—
cyclohexene-l-carboxylate
(compound 46) ethyl 6—[N—(4—fluoro—2—methylphenyl)sulfamoyl]—i—
cyclohexeﬁe—l—carboxylate
(compound 47) ethyl 6-[N-(2,6-dichlorophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate '
(compound 48) ethyl 6-[N-[4-(lH-tetrazol-1l-yl)phenyl]sulfamoyl]-
l-cyclohexene-1-carboxylate
(compound 49) ethyl 6-[N-(4-(1H-1,2,3-triazol-1-
yl)phenyl]sulfamoyl]-1-cyclohexene-1l-carboxylate
(compound 50) ethyl 6-[N-(2-trifluoromethylphenyl)sulfamoyl]-1-
cyclohexene—l—carboxylate
[0213]
{compound 51)‘ethyl 6—-[N- (4-methoxycarbonylphenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate
(compound 52) benzyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate
(compound 53) ethyl 6—[N—[4—[2,3—bis(tert—
butoxycarbonyl)guanidinomethyl]phenyl]sulfamoyl]-1-cyclohexene-1-
cérboxylate A
(compound 54) ethyl 6-[N-(2-chloro-4-
methoxycarbonylphenyl) sulfamoyl]-1-cyclohexene-l-carboxylate
(compound 55) ethyl 6-[N-(2-chloro-4-cyanophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate ‘
(compound 56) 2-hydroxyethyl 6—[N—(2,4—difluorophenyl)sulfamoyl]—
l-cyclohexene-l1l-carboxylate
(compound 57) ethyl 6-[N-[2-fluoro-4-(1H-1,2,4-triazol-1-
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yl)phenyl]sulfamoyl]—1—cyclohexene—1—carboxylate
{(compound 58) ethyl 5—[N—(2,4—difluo£ophenyl)sulfamoyl]—l—
cyclopentene—1—carboxylaté
(compound 59) tert-butyl [6-[N-(2,4-difluorophenyl)sulfamoyl]-1-
5 cyclohexen-1-yl]carbonyloxyacetate
(compound 60) [6-[N-(2,4-difluorophenyl)sulfamoyl]-1-cyclohexen--
1-yl]carbonyloxyacetic acid
[0214] v
(compound 61) ethyl 7-[N-(2,4-difluorophenyl)sulfamoyl]-1-
10 cycloheptene-l-carboxylate '
(compound 62) ethyl 6-[N-[2-chloro-4-(N-tert-
butoxycarbonylmethylcarbamoyl)phenyl]sulfamoyl]-1-cyclohexene-1-
carboxylate
(compound 63) ethyl 6-[N-[2-chloro-4-(N-
15 ethoxycarbonylmethylcarbamoyl)phenyl]sulfamoyl]-1-cyclohexene-1-
carboxylate
(compound 64) ethyl 5-[N-(2-chloro-4-fluorophenyl)sulfamoyl]-1-
cyclopentene-l-carboxylate '
(compound 65) ethyl 7—[N—(2—chloro—4—fluorophenyl)sulfamoyl]—l—
20 cycloheptene-l-carboxylate
(compound 66) ethyl 2-[N-(2,4-difluorophenyl)sulfamoyl]-1-
cyclopentene-l-carboxylate
(compound 67) 2-(4-methoxyphenyl)-4,5,6,7-tetrahydro-1,2-
benzoisothiazol-3(2H)-one 1,1l-dioxide
25 (compound 68) 2-(4-fluorophenyl)-4,5,6,7-tetrahydro-1,2-
benzisothiazol-3(2H)-one 1,1-dioxide
(compound 69) 2-[4-(2,2,3,3,3-pentafluoropropoxy)phenyl]-4,5,6,7-
tetrahydro-1,2-benzisothiazol-3(2H)-one 1,1-dioxide
(compound 70) 2-(2,4-difluorophenyl)-5,6,7,7a-tetrahydro-1,2-
30 benzoisothiazol-3(2H)-one 1,1-dioxide
[0215]
(compound 71) ethyl (6S)—6—[(2—chloro—4—fluoroanilino)sulfonyl]—
l-cyclohexene-l-carboxylate
(also referred to as “l-ethyl 6-[N-(2-chloro-4-
35 fluorophenyl)sulfamoyl]-1l-cyclohexene-1l-carboxylate”)
(compound 72) ethyl (6R)-6-[N-(2-chloro-4-
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fluorophenyl) sulfamoyl]-1-cyclohexene-l-carboxylate

(also referred to as “ethyl (6R)-6-[(2-chloro-4-
flﬁoroénilino)sulfonyl]—l—cyclohexene—1—carboxylate”)
- (compound 73) ethyl 6-[N-(2-bromo-4-fluorophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate

(compound 74) ethyl 6-[N-(4-bromo-2-chlorophenyl)sulfamoyl]-1-
cyclohexene-l-carboxylate

(compound 75) high polar diastereomer of ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-3-phenyl-1-cyclohexene-l-carboxylate
high polar diastereomer

(compound 76) low polar diastereomer of ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-3-phenyl-1l-cyclohexene-l-carboxylate
(compound 75) high polar diastereomer of ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-3-phenyl-l-cyclohexene-l-carboxylate
(compouhd 76) low polar diastereomer of ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-3-phenyl-1l-cyclohexene-1l-carboxylate
(compound 77) high polar diastereomer of ethyl 6-[N-(2-chloro-4-
fluorophenyl)sulfamoyl]-3-phenyl-1-cyclohexene-l-carboxylate
(compound 78) low polar diastereomer of ethyl 6-[N-(2-chloro-4-
fluorophenyl)sulfamoyl]-3-phenyl-1-cyclohexene-1l-carboxylate
(compound 79) high polar diastereomer of ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-3-tert-butyl-l-cyclohexene-1-
carboxylate

(compound 80) low polar diastereomer of ethyl 6-[N-(2,4-
difluorophenyl)sulfamoyl]-3-tert-butyl-l-cyclohexene-1-
carboxylate

[0216]

(compound 81) high polar diastereomer of ethyl 6-[N-(2-chloro-4-
fluorophenyl)sulfamoyl]-3-tert-butyl-1l-cyclohexene-1l-carboxylate
(compound 82) low bolar diastereomer of ethyl 6-[N-(2-chloro-4-
fluorophenyl)sulfamoyl]-3-tert-butyl-l-cyclohexene-l-carboxylate
(compound 83) ethyl 6-[N-(2,4-difluorophenyl)sulfamoyl]-3,3-
dimethyl-1l-cyclohexene-l-carboxylate

(compound 84) ethyl 6-[N-(2-chloro-4-fluorophenyl)sulfamoyl]-3, 3-
dimethyl-1-cyclohexene-l-carboxylate

(compound 85) ethyl 3-bromo-6-[N-(2,4-difluorophenyl)sulfamoyl]-
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l-cyclohexene-1l-carboxylate
[0217]

The chemical structural formulas of compounds 1 - 85 are

shown in Table 1 - Table 12.

5 [0218]
Table 1
<<\c-——onl
(CH,)n T“
SO,N—AT

Compound No. | p#+ Rr3 Ar ' : n

' ¢
i ) CaHy H ) ) 2

N F .

C1
2 C3Hg CH; 2

_!A . FC_

| —é >—-F

3 CaHe H 2
, - F .
(chy) o
4 CaHg H 2
(CH,) ,CH
5 C3Hs H —@—uo, 2
10 CaHg' H —Q ‘ 2
F

70



73 1 C2H5 H 2 *
WO 2011/093512 PCT/JP2011/052077
[0219]
Table 2
11 CoH; ‘Q 2
F
12 CaHs —@—F 2
F
13 CyHs ‘@ 2
F
14 C,Hs Q 2
- F . F
F
15 C,Hs —-Q 2
. }
) F
F
17 C.Hs ~—Q 2
. F
19 F
- CzHs ; : 2
(I-form)
- F ‘
20 F
CoHs ; : 2
(d—-form)
F .

~
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Table 3
21 C,Hs : 2
cszo_ﬁ
0
F
22 CH, g > 2
F
F
23 (CH. ) 2CH; ; > 2
F
Ci
24 CH; g > _ 2
F
- F
25 CH(CH3): 2
F
26 C2H;s ’ : 2
CH,0-C
11
0
CH ‘
27 C.Hs g > 3 2
F
28 CoHs ‘Q . 2
Cl
———f; >—F
29 C,Hs 2
Cl
{30 C2Hs —@—-CI 2
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[Table 4]
31 CaHs H N " 2
F F
—f; :>— F
32 CH,CH(CH3), |H 2
‘ F
_ F
33 (CHz);CH; . |H g > 2
F
34 CzHs H . 2
F .
35 CoHs H - | g > ¢l 2
¢’
36 C:Hs H : 2
CH—
(1]
0
37 CqHs H —Q 2
' ci
38 C2Hs H -Q 2
Cl Cl
39 CaHs H ﬁ 2
CZHS
/“\
40 C.Hs H N\N/ 2
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[Table 5]
cl
Ci
42 C2Hs H 'Q
cF0” -
F
43 CoHs H —Q~F |
F
. /N\\*N
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N
CH,
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-l
' F
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CH;
Cl
47 C,Hs " —@
o
H N,M§¥
48 C,H ,
2125 \%N
‘ /N§N.
49 C,Hs H : N _
50 CaHs H @
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[Table 6]
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O F
F
60 CH,COOH ' ; :
F

w
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441 OCH3

68 ell 40 69 1110
WO 2011/093512 PCT/JP2011/052077
[0224]
[Table 7]
6l C,Hs }
. .
. C—NHCH,C00C (CH
62 C.Hs g > a 2 (CHy),
Cl
G—NHCH,COOC,H,
63 C,Hs 1
0
Ci
~/<, >— F
64 C2Hs
Cl
. F
65 C.Bs :
' Cl
___f; >—‘F
71 C,Hs
(S-form)
Cl
___S >—F
72 C,Hs _
(R-form)
Cl '
F
73 C3Hs ;:: -
Br
-
74 C,Hs
Cl '

76




OCH2CFCF3 70

WO 2011/093512
[0225]
[Table 8]
_ 0
OR!
(CHz)n
SO, NH—Ar
Compound No. RL Ar
8 Csz —_Q_OCH
—CI
9 Ca2Hs
F
18 C.Hs “@‘F
. F
66 C2Hs
F

717

PCT/JP2011/052077



: R, G-OR R2 SO2kAr Conpound No.R1 1 R2 R* Ar 75 high polar
,di astereoner C2I15

WO 2011/093512 PCT/JP2011/052077
[0226]
[Table 9]
0
l
(L,
AY
N—Ar
s’
S0,
Compound
No. AT
o | OO
« Q-0
69 (I ;Q»—OCHZCFZCF#
70 : ) .
' F
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41 : 76 | ow pol ar

WO 2011/093512

[0227]
[Table 10]

A 1) 1

R C—OR
)
S0,N —Ar

2

di ast er eoner

C2H5 H

PCT/JP2011/052077

Compound No.

Rl

o
H

75
high polar
diastereomer

C.Hs

76

low polar

diastereomer

C2Hs

77
high polar
diastereomer

CzHs

§Ee

<

78

low polar

diastereomer

CaHs

o|0|o|C

e

(2]

79
high polar
diastereomer

CaHs -

C(CH3)3

80

low polar

diastereomer

CaHsg

C(CH3z)3

81
high polar
diastereomer

C,Hs

C(CH3);

)

ik

fi



77 high polar diastereonmer C2H5 1104 . 04 Cl

WO 2011/093512 PCT/JP2011/052077

[0228]
[Table 11]

82

o . F
low polar C,Hs H C(CHz)s e
diastereomer
Ci
_ : ' F
85 - | CaHs H Br :
F'
[0229]
5 [Table 12]
CH, i
C—0C,H,
CH; -
H
SOZKI —Ar
Compound
No. Ar
F
83
F
F
84
Cl
[0230]
Compounds 1’ - 8’ of the following Reference Example B can

be produced according to the Examples of WO001/10826. Compound 9’

10 can be produced according to the following Reference Example 1 or
Reference Example 2. Compound 10’ can be produced according to
the following Reference Example 1.

[Reference Example B]

(compound 1’) ethyl 6-(benzylsulfonyl)-l-cyclohexene-1-

80



78 | ow pol ar di astereomer C2H5 H 44* 40 .
hi gh pol ar di ast ereoner
WO 2011/093512 PCT/JP2011/052077

carboxylate
(compound 2’) ethyl 6-[ (4-methoxybenzyl)sulfonyl]-1l-cyclohexene—
l-carboxylate
(compound 3’) ethyl 6-[(2,4~difluorobenzyl)sulfonyl]-1-
5 cyclohexene-l-carboxylate
(compound 4’) ethyl 6—[(2—chloro—4—fluorobenzyl)sﬁlfonYl]—1—
cyclohexene-l-carboxylate
(compound 5’) ethyl (-)-6-[(2-chloro-4-fluorobenzyl)sulfonyl]-1-
cyclohexene—1—cafboxylate _
10 (compound 6’) ethyl (+)-6-[(2-chloro-4-fluorobenzyl)sulfonyl]-1-
‘cyclohexene-l-carboxylate
(compound 7’) ethyl 3-[(2,4-difluorophenyl)sulfamoyl]-3, 6-
dihydro-2H-pyran—-4-carboxylate
(compound 8’) ethyl 3-[(2-chloro—-4-fluorophenyl)sulfamoyl]-3, 6-
15 dihydro-2H-pyran-4-carboxylate
(compound 9’) ethyl (3S)-3-[N-(2-chloro-4-
fluorophenyl) sulfamoyl]-3, 6-dihydro-2H-pyran-4-carboxylate
(compound 10’) ethyl (3R)-3-[N-(2-chloro-4-
fluorophenyl) sulfamoyl]-3, 6-dihydro-2H-pyran-4-carboxylate
20 [0231] |
The chemical structural formulas of compounds 1’ - 10’ are
shown in Table 13 and Table 14.
[0232] '
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CH5 C(CH3)3 1t 80 | ow pol ar diastereomer C 2H5 H C(CH3) 3
81 high pol ar di astereoner

WO 2011/093512 PCT/JP2011/052077
[Table 13]
0
OCH,CH3
SO, CHy A
Compound No.|| A1 ?
1 | ' @ v
, F
3
£
F
4 b
' Ci
5’ Foo
(-)-form " '
‘ Cl
6’ F
(+)-form
Cl .
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C2H5 H C(CH3) 3 4 0 Cl WO 2011/ 093512PCT/ JP2011/ 052077 [ 0228]

[ Table 11] 82 | ow polar diastereoner C2H5 HC ( CH3 ) 3 it Cl 85
CO015 H WO 2011/093512 PCT/JP2011/052077

[0233]

[Table 14]

OCHyCH3

SOz‘N H; Ar?

>

Compound No.

7 ?

(S—-form)

10’
(R—-form)

SRR

[0234]

5 Reference Example 1: production of ethyl (3S)-3-[N-(2-chloro-4-
fluorophenyl)sulfamoyl]-3, 6-dihydro-2H-pyran—-4-carboxylate
(ReferencevExample B; compound 9’) and ethyl (3R)-3-[N-(2-chloro-
4—fluorophenyl)sulfamoyl]—3,6—dihydro—2H—pyran—4—carboxylate
(Reference'Example B; compound 10’)

10 Ethyl 3-[N-{(2-chloro-4-fluorophenyl)sulfamoyl]-3, 6-dihydro-
2H-pyran-4-carboxylate (Reference Example B; compound 8’, 11.4 g)
obtained according to Example 7 of WO01/10826 was resolved info
two kinds of oﬁtical isomers by high performance liquid
chromatography (CHIRALCEL OD; eluate:

15 hexane/ethanol/trifluorocacetic acid=80/20/0.01) to give ethyl

83



Br

No. Ar 83
WO 2011/093512 PCT/JP2011/052077

10

15

20

25

30

35

411 [0229] 5 [Table 12] CH c--oc2H, S02111 -A r Conpound
84 . C  [0230]

(3S)-3-[N-(2-chloro-4-fluorophenyl) sulfamoyl]-3, 6-dihydro-2H-
pyran-4-carboxylate (compound 9’, 5.53 g) and ethyl (3R)-3-[N-(2-
chloro-4-fluorophenyl)sulfamoyl]-3, 6-dihydro-2H-pyran-4-
carboxylate (compound 10’, 5.59 g) each as an oil.

The above-mentioned compound 9’ (4.07 g) was crystallized
from a mixed solution of ethanol and hexane to give colorless
powder crystals of compound 9’ (3.78 g): »

H-NMR (CDCl3) &: 1.30 (3H, t, J=7.2 Hz), 3.70 (1H, dd, J=13, 3.0
Hz), 4.21-4.50 (5H, m), 4.65 (1H, d, J=13 Hz), 6.92-7.15 (4H, m),
7.72 (1H, dd, J=9.3, 5.4 Hz).

elemental analysis wvalue: Cy4H15sC1ENOsS

Calculated (%): C, 46.22; H, 4.16; N, 3.85

Found (%): C, 46.18; H, 4.02; N, 3.87.

specific optical rotation: +94.3° (c=1.0, in methanol; 20°C).

The above-mentioned compound 10’ (5.59 g) was crystallized
from a mixed solution of ethanol and hexane to give colorless
powder crystals of compound 10’ (5.34 g).

'H-NMR (CDC1l;) &: 1.30 (3H, t, J=7.0 Hz), 3.70 (1H, dd, J=13, 2.8
Hz), 4.19-4.48 (5H, m), 4.65 (1H, d, J=13 Hz), 6.92-7.16 (4H, m),
7.72 (1H, dd, J=9.2, 5.6 Hz).

elemental analysis value: C;4H;5C1EFNOsS

Calculated (%): C, 46.22; H, 4.16; N, 3.85

Found (%): C, 46.19; H, 3.95; N, 3.84.

specific optical rotation: -96.0° (c=1.0, in methanol; 20°C).
[0235]

Reference Example 2: production of ethyl (3S)-3-[N-(2-chloro-4-
fluorophenyl)sulfamoyl]—3,6—dihydro—2H—pyran—4—carboxylate
(Reference Example B; compound 9')

Production of ethyl 3-hydroxy-3,6-dihydro-2H-pyran-4-carboxylate

To an aqueous solution (400 mL) of (3R, 4S)-
tetrahydrofuran-3,4-diol (100 g) was added sodium periodate (225
g) at 0°C, and the mixture was stirred at room temperature for 1 :
hr. An aqueous solution (50 mL) of potassium carbonate (13.2 q)
was added at room temperaturé,-and an aqueous solution (100 mL)
of ethyl diethylphosphonoacetate (322 g) was added dropwisé over
2 hr. Then, an aqueous solution (800 mL) of potassium carbonate
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Compounds 1' - 8' of the follow ng Reference Exanple B can be produced
according to the Exanples of WO01/10826. Conpound 9' /o can be produced
accor di ngvoaotime3siel | ow ng Reference Exanple 1 or Ref er entaPEManie 2.
Compound 10' can be produced according to the foll ow ng Reference Exanple
1. [Refereﬁ?§4E%aﬁﬁﬁeaﬂ?e?dﬁﬁﬁﬁﬂﬁ§ fv?regﬁy[ -‘The reaction mixture was

6- (benzyl Sé'&iﬂael)atlr%m Qé}ﬁi%@ﬂ”a@culse £¥0204 1093212 B £ 4 £204 1 432 @k Ry1

car boxyl ate (conmpound 2

6-[ (4- met h@S@ﬂ:ﬁéﬁzyl ?@alepr]f— waéy@rmmma@awﬁéwﬂs Magressipoandiaty

ethyl 6-[( ).sul f rb | at e

(conmpound %m? etehy Q%QF?%Q’ Ie('s)‘}rél O%gﬁéuoro enzy(ti ﬁfg i#ug@ he

cycl ohexenesdidiar asyHaseil{abnpoiend rédyced f‘ga:lessure (110-130°C/3-4 mmHg) .
(-)-6-[(2- Ior -4-fl.uoroben Ifony ohex ne-| - xylate io

Lcompound B0 SRy SHEAT et 80 THR b S A e g Ltk

cycl Ohexerlﬁaﬂon(éiﬁo@@&pshﬂt Ehe)(a(rﬁﬂ’m&hlyd Zcétaattekﬁm 1) to give the title

3-[(2, 4-difluorophenyl )sul f anpy1] yran 4- car boxyl ate

(conpound %O“)poé’f‘ﬁyl(%-'%(‘é'-c cdré‘s4""f F%?‘E%%%esn%l)qél& famoy1] -3, 6- 15

di hydr o- 2Hﬂpmanxén@ﬁ3r b@xyhaw (omMQuad=97) o etdy,| 2(.38) 13| Ns (2-xH @9, 4-

fl uorophe 3gsulfam) -3, 6- d| h dr o- 2H gyran 4- carbox Iate (corrpound 10' )

ethyl (gmo Tj@_@@ d ﬁor§)4 -3.98 , 4.10- 5 (5H, m), .07 (1B,
f1 uoropheny| )§Luf2a|go)q;} 3, 6- d| hydro 2H- pyr an- 4-car boxyl ate 20 [0231]
The chenical structural fornulas of conpounds 1' - 10° are shown in Table
13 and Tabl@3&. [0232] [Table 13] 0 Conpound No. Ar a 1' 11 2
111 OCHs Production of ethyl (3R)-3-hydroxy-3, 6-dihydro-2H-pyran-4-
carboxylat¢
15 To a solution (380 mL) of ethyl 3-hydroxy-3, 6-dihydro-2H-

pyran—4—cérboxylate {(91.2 g) in diisopropyl ether were added
vinyl hexanoate (150 mL) and Lipozyme IM (4.8 g). The reaction
mixture was stirred at 35°C for 24 hr and the insoluble material
was filtered off. The obtained filtrate was concentrated under
20 reduced pressure. The residue was subjected to silica gel column
chromatography {(hexane/ethyl acetate=6:1—51:1) to give the title
compound (45.9 g, 50%).
'H-NMR (CDCl;) &: 1.33 (3H, t, J = 7.0 Hz), 2.85 (1H, J = 5.0 Hz),
3.67-3.75 (1H, m), 3.91-3.98 (1H, m), 4.10-4.45 (5H, m), 7.07 (1H,
25 d, J = 2.6 Hz).
enantiomeric excess: >99 %ee [column: CHIRALCEL OD (manufactured
by DAICEL CHEMICAL INDUSTRIES, LTD.), mobile phase: hexane/2-
propanol = 95/5].
[0237]
30 Production of éthyl (3S)-3-(acetylsulfanyl) -3, 6~dihydro-2H-pyran-
4-carboxylate
Under a nitrogen atmosphere, to a solution (500 mL) of
ethyl (3R)-3-hydroxy-3,6-dihydro-2H-pyran-4-carboxylate (23.5 g)-
in tetrahydrofuran was added dropwise N,N-diisopropylethylamine
35 (35.7 mL) at -70°C. Then, methanesﬁlfonyl chloride (13.7 mL) was
added dropwise, and the mixture was stirred at -45°C for 2 hr.
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a s (--) -form Ccl 6 (+) -form li C WO
2011/ 093512PCT/ JP2011/ 052077 [0233] [Table 14] 0 OCH2CH3 - Ara Conpound No.
Ar 3 7 '"WO2011/093512 PCT/JP2011/052077

The mixture was again cooled to -70°C, N,N-diisopropylethylamine
(14.6 mL) and thiocacetic acid (35.7 mL) were respectively added,
and the mixture was stirred at -45°C for 2 hr. The reaction
mixture was treated with 1IN hydrochloric acid (300 mlL) and
5 extracted with diisopropyl ether (300 mLx2). The extract was
washed with saturated aqueous sodium hydrogen carbonate solution
(300 mL) and water (300 mL), dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue was
subjected to-silica gel column chromatography (hexane/ethyl
10 acetate=6:1—4:1) to give the title compound (19.5 g, 62%).
1HfNMR (CDC1l3) &: 1.28 (3H, t, 0 = 7.0 Hz), 2.34 (3H, s), 3.81-
4.03 (2H, m), 4.10-4.52 (SH, m), 7.05-7.08 (1H, m).
enantiomeric excess: 98.0 %$ee [column: CHIRALCEL OD-H
(manufactured by DAfCEL CHEMICAL INDUSTRIES, LTD.), mobile phase:
15 hexane/2-propanol = 90/10].
[0238]
Production of ethyl (3S)-3-sulfanyl-3,6-dihydro-2H-pyran-4-
carboxylate
To a solution (100 mL) of ethyl (3S)-3-(acetylsulfanyl)-
20 3;6—dihydro—2H—pyran—4—carboxylate (19.5 g) in ethanol was added
dropwise hydrochloric acid-ethanol solution (24% w/w, 100 mL) at
0°C. The reaction mixture was stirred at room temperature for 40
hr, and cooled to 0°C. Saturated aqueous sodium hydrogen
carbonate solution (750 mL) was added dropwise. The reactiqn
25 mixture was maintained at 10°C or lower, and ‘the final pH was
adjusted to 7 to 8. After extraction with ethyl acetate (500
mLx2), the extract was washed with water (300 mLx2), dried over
anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was subjected to silica gel column
30 chromatography (hexane/ethyl acetate=5:1) to give the title
compound (14.5 g, 91%).
H-NMR (CDCls) &: 1.32 (3H, t, 'J = 7.2 Hz), 2.23 (1H, d, J = 9.6
Hz), 3.64-4.48 (7H, m), 6.83-6.86 (1H, m).
enantiomeric excess:'97.2 Zee [colﬁmn :CHIRALPAK AD (manufactured
35 by DAICEL CHEMICAL INDUSTRIES, LTD.), mobile phase: hexane/2-
propanol = 98/2].
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8' a 9 ( S-form 10" (R form Cl  [0234]
5 Ref erence Exarrpl e 1. production of ethyl (3S)-3-[N-(2-chloro-4-
f | uor ophewgl2pswisanroyl] - 3, 6- di hydr o- 2H pyr an- 4- car boxy| aCe/JpRai/eserce
Exanpl e B; conpound 9') and et hyl
(3R -3-[ N- (223l oro4-fl uorophenyl ) sul fanoy1] - 3, 6- di hydr o- 2H pyr an- 4- car boxy

| at e (Refe e d PP E 1Y,

3-[N (2- ch oro ﬁ&l lrjrglfopﬁh P%q ar{njgg?L]C (g}%lllhydro-

2H py(r]I an- 4fhw1hmtm:nazﬂea Redmﬂrﬁa@yEXa&pﬁedB}ydxmﬁﬁundrSH 44darbayyy lelbeai ned
according to Ex e 7.0 0 of optical
i somers by hi gh per¥ gﬂ%&%&gn ﬂl{%&g@hronﬁ ﬁ%} (3n Iuljx’,%\m%?ét %d)é el ualtoe: 15
hexane/eih@wmydﬁduzthgf@ﬂ£eﬁ¢arhm&yda89/ziuﬁbcﬁm iho dgcuoedhetha83 Wos

2011/ 093512PCT/ JP2011/ 052077

(3S) - 3- [ N-3HhIGOBYASE | LioT Rt PYRPFRhOYHTS 328- BhyaF o- PhSyr AL ar boxy

late (conpeoungdifig ror530MimN-h¥kol 3R T ddd¥(idine (23 mL) was added
chl oro-4-fl uorophenyl ) sul fangél] 3, 6-di hydr o- 2H pyran- 4- carboxyl ate
h

(conpound dEPEWiSesatyy78%ch BRe afPasitionsThE LRV SettitsREdEeBnhdifnd 2
(4.07 9) vas. rastabhi zed éf%rﬁlﬁhéedwmh Ufd cga%ﬁtmgt )Qaapthlnasnﬁﬂ%ane to

give colorless powder crystals of conpound 9
10 solution (300 mL). After extraction w1th dichloromethane (300 mL),
the extract was washed with water, and dried over anhydrous
magnesium sulfate. After concentration under reduced pressure,
the residue was subjected to silica gel column chromatography
(hexane/ethyl acetate=15:1-35:1) to give the title compound as a

15 crude product (20.0 g, 96.3 %ee). This product was crystallized
from diisopropyl ether/hexane (120 mL, 1:5) to give the title
compound (12.3 g, 62%) as white crystals.

'H-NMR (CDCl3) &: 1.33 (3H, t, J = 7.2 Hz), 3.72-3.79 (2H, m),
4.20-4.46 (5H, m), 5.53 (1H, br s), 6.90-7.03 (3H, m), 7.54-7.59

20 (1H, m). A
enantiomeric excess: >99 %ee [column: CHIRALPAK AD (manufactured
by DAICEL CHEMICAL INDUSTRIES, LTD.), mobile phase: hexane/2-
propanol = 97.5/2.5]. |
[0240]

25 Production of ethyl (3S)-3-[N-(2- chloro 4-
fluorophenyl)sulfamoyl]-3, 6- dlhydro 2H-pyran—-4-carboxylate
(compound 9')

To a solution (200 mL) of ethyl (33)-3-{[(2-chloro—-4-
fluorophenyl)amino]sulfanyl}-3, 6-dihydro-2H~-pyran-4-carboxylate

30 (12.3 g) in efhyl acetate was added meta-chloroperbenzoic acid
(24.5 g) at 0°C. After stirring at room temperature for 2 hr, the
mixture was again cooled to 0°C, and 5% aqueous sodium sulfite
solution. (200 mL) and saturated aqueous sodium hydrogen carbonate
solution (200 mL) were added dropwise. After extraction with

35 ethyl acetate (200 mLx2), the extract was washed wiéh saturated
aqueous sodium hydrogen carbonate solution (200 mL).and water
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1H NVR (CDC13) 5: 1.30 (3H, t, J=7.2 Hz), 3.70 (1H, dd, J=13, 3.0 Hz),
4.21-4.50 (5H, m, 4.65 (1H, d, J=13 Hz), 6.92-7.15 (4H, m, 10 7.72 (1H,
dd, J=9. 3voR20d/a93312 el enental anal ysi s val ue: Cl4H15ClFRCESPLal/ottoat ed (99 :
C, 46.22; H 4.16; N, 3.85 Found (9 C, 46.18; H, 4.02; N, 3.87. specific
optical rot2fQ W), +end3dyied qen arhEthawd|mapFe)ium 5ThEa oy AL ARAL i oned

conpound l&n&e%é%t%nw@&d&f yz%tcﬁfceHZ?geéém a eﬂexecgs%bgta(zgﬁ sqﬁw%uﬂeaol and

hexane to gi ve col orless powder crystals of conpound 10 g
1H NVR (CDC13i15calg8d ¢SHmmt chroma@ogiyphB. (t@x@ne/ eyl Jaggate=8: Hi)to

da 120 2, S8 el ceP8 Efbadha 55 8 ERYse et e E\bY PR PR oy

C, 46. 23, W$s‘tryﬁtamu13e65fﬁmmmﬂiﬁﬂ©acéxatHYdMlsoﬁxoﬁyQ5¢tm¢rﬂhd&éne (115

specific o a ion: in meth 5 [0235
Rgf erence ag‘pllgozagi) B%Iu%lt‘f ﬁt?’@f %é%ﬁﬁllc?%unéi 6}EIQ(Q %hlcabqaé [ !
f 1 uor ophenyl-ksr! {evoyl] 53, 6: gknhwj{ O-tZH-Jp¥I’$.ﬂ4 Lr mml—atm(Ra{ernance
Exanpl e B; conpound 9') Producti on of eth

3- hydr oxy-%, 6 di- H)?dl‘éﬁzl—il‘)p'yr%r‘?54 (d5r bﬂxy‘FaT d3§TH2an Sqteolrst & dIfHri Bh (400
m.) of (3R &S). 7ketiahygyofuran-3,4-diol (100 g) was added sodium
peri odat e (225 g) at 0C, and the m xture was stirred at roomtenperature

for 1 hi0. SRRTEGEESEHSCSBYERTON YO0 3AE) [ 691yt 'aSHIBALEEE boMateanuEacsugsdwas
added at nrQORREPeFAEMEEaTL, %tﬁ%y@ﬁgeoﬂﬁmgo' Wolb@Re(gR0sdL) 35 of ethyl

di et hyl phosphonoacetate (322 g) was added dropw se over 2 hr. Then, an
aqueous sdlaraned etBO0oh §r bflysatoasst im @@ICbm@tOéZO/O 1, flow rate: 0.5

W2011/ 09331 PgT/éngg%{g§23;é2(5§8gmg) e%%gr dded. d?e se over 2 hr. The

reaction mxturé was Sti7re roonf t atui.e 24 hr, and extracted
wth et hyl[(mzaei]ate The extract was dried over anhydrous magne5| um sul fate

and the s %ﬂ)ent Wag gvlgg @s ﬂTunder reduced pressure. The 5 residue was
di still¥d Uifer™ra4d Sure (110-130C/ 3-4 nmHg) . The obtained crude

product was Subjbﬁ@eECiCBOBBNSN,CanagL@ golyer-6id o NRiregdaphyed hixxan efreiupy A
acet at e=1: % |vethet|tle 10 coggound 66. 5 400/%asacolorles

1H NVR( CDCIBH-CE) 33E3pHR | B & miged: 6 Sy 6gm§€ie oSEPHPNY, 2%y = 2.6

Hz) . 1iquigkoddz) %e88 ﬂnﬂ%&ﬁ%fﬁioﬁégll§5éﬁmihlst@ked5w@tﬁtﬂacﬂﬁﬂ3§@1H [ 0236]
Production of ethyl (3R)-3-hydroxy-3,6-di hydro-2Hp gran 4- carboxyl ate 15To

a sol utl on(diZBOLYEY 6 QERIOE HERPBRYT 3"3I6=~°<ﬁlﬂgﬂ&r8 H - pydiart MILEBDBRIY at e
(91.2 g), '&blCHHthperMc%] rSIQ Weher Addeds winiwh i beyanoated 158 g @ndis

Li pozynme | M e reaction mxture was stirred at 35C for 24 hr and
t he insol uhu'eranmleuséy gesinidtemeddwatlh . caimousist d2né 0 figframtedyas

concentrat‘,(;e sra defﬁg ’%d VL6 ?)_sL%rg qide, ey gHe ﬁﬂé uhj ected to silica
gel col um tograp é{f exane hyl "acetate= rﬁ to give the title
Conpound(4ébﬂiq}n5ﬁ%6soybean 0il, egg-yolk lecithin, glycerol and the like
immediately before and 1 and 2 weeks after intraperitoneal
25 administration of paclitaxel (total 3 times). Pain threshold of
each group was measured 3 weeks after paclitaxel administration
to Group B and Group C. Pain threshold is a weighed value (gram)
at the time when a false escape response is observed by
pressurizing the plantar part of the right hindlimb using a
30 balance type pressing device (Ugo Basile). The results are shown
in the following Table 15. The values in the Table show mean *

standard error of the weighed values.

[0242]
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1H NWR (CDC13) 5:1.33(3H,t, J =7.0 Hz),2.85 (1H, J = 5.0 Hz),
3.67-3.75(1H, m,3.91-3.98 (1H, nm, 4.10-4.45 (5H, m,7.07(1H, 25 d, J =
2.6 Hz). woantosHei ¢ excess: >99 % e [col um: CH RALCEPRCTDP{arenizdact ur ed
by DAI CEL CHEM CAL | NDUSTRIES, LTD.), nobile phase: hexane/2- propanol =
95/5]. [028AP1301P} oducti on of ethyl

(3S)-3-(acetfyl sul fanyl )Pagnatgkgmgm Z@pyram- car boxyl ate Under a
nitrogen atnmosphere, to solution (500 m of et hyl

(3R) - 3- hydr ¢0x3ro8p6Adi h)ﬂdB@BZBFZp@r an- 4- car boxyl ate (23.5 g) in

t et r ahydr of yTan Se N, N-diTsopropyl ethylamne 35 (35.7 nlL)
at -70C. The ﬁroﬁﬁmﬁane gﬁ?’rg gm%hl oride (18.7 nl) was added dropwi se, and
the m xture m@uptcrred@t%éé%for 2 hr . V\D 2011/ 093512PCT/ JP2011/ 052077
The m xt ur e “was—agat-n—cootred—to—70€—N-di i sopropyl ethyl am ne (14.6 ni)
and thioacetic acid (35.7 nL) were respectively added, and the m xture was
stirred at;gA3¢ for 2 hr. The reaction mxture was treated with 1IN
hydrochloric acid (300 nmL) and 5 extracted with diisopropyl ether (300

m x2). The extr dermyabe walsdresl 1SR tsat o @i hdudagsbsedi thRHY diogene 2
car bonat.e '59%39& e AN 1430 CLct 30N Gh)ne 1R 14T SPRABYGROUR.
magnesi’ dm’s ate nd conce rat d un reduc pressure e resi due "Was
subj ect ed dysesithesaa gelcit glsumunbhesrntgimapng Chexahletktdly lpegrdpheral
acet at e=6: 1- +4: %r ve tdh% lal le co oun (19.5 g, 62%. 1H NWR (CDC13)
5. 1.28 (38" Sord/ec%s 57397 (BH s 81- 4.03 (2H, n), 4.10-4.52
(5H, m, 7.=47.08 (1H, rr) enanti omeric excess: 98.0 Y%ee [ col um:

CHI RALCEL OD-H é\manui act urde By DAI CEL CHEM CAL | NDUSTRIES, LTD.), nobile
phase: 15 HEBEIARFBIHr opdiBIle=200/ 10]. [0238] Production of et hyl

(39) - 3-3ul f any Mi36-dbhydy on 2hhpy, aB—drectab bOX Wt dieidesohdtd o6r{dd®,m)
of ethyl (3S)-3- (acetylsulfanyé% 20 3, 6-di hydr o- 2I—|—(§ yran-4-carboxyl at e
(19.5 g) iGF®PhBnofndhesr BHEd %p%‘?é) ﬁydPBE‘ﬁFB‘T“?‘E:e Bt Ralsr e sH1Sft i on
(24% W w, d0Q ) BtaQC crig teaghi 0fndlio¢t Ui-eiWas shtif&thRlr hGeRts
tenperature for 40 hr, and cooled to OC. Saturated agueous sodi um hydr ogen
car bonat e islagitirsal( YBUlqrﬁ_l)St\A@§r add%ﬁlﬁﬂfpw@éboﬂ’hét%%a&qw22351115?*? xt®re was
mai nt ai ned, af, 139%}2 En ! 9¥Ehe gad ggvéﬁ ndiddt4as 1 8fl] uasrﬁ@dl&&a%e&@téneﬁter
extraction vvlt acetate (%0 , the extract was washed w th water
(300 m_z>52)a;dndm16dew@r dntatdrels atag rres kamtsglyf aleegh‘andvmﬁ‘}@rttmat @t under

reduced pr sur The .resi d was_subj ect ed B l.um 30

chr omat ogr(g ?P‘?gx%%%ygf%lﬂ %écetlart)ga Il) 0 glﬁ?/&e( iﬁlg 3?%%? g%cénpound (14.5
g, 91%. Jd-&ﬂkﬂ\ﬂﬁl(aemlsﬁ A mh/%F p3lly weight, Bo2tklzdmil?. 23 q.BHmgd kgJbadP. 6
Hz), 3. 64 4. 6. 83-6,86 (1H, enanti one XCess: Yee
[ col um W%Lé’ Cﬁ@%nd?ﬁc%ﬁ?%%"%‘? YpAFREL ﬁ%ﬁc{:&t Fl %%722
LTD.), ”Dbij%@pmgsﬁodﬁaﬁﬂﬂﬁﬁﬂ ol Rpadednce Madple Missolved in an

2011/ 093512PCT/ JP2011/ 052077 [ 0239]

20 emulsion containing soybean oil, egg-yolk lecithin, glycerol and

the like immediately before intraperitoneal administration of
various anti-cancer agents. Pain threshold of each group was
measured 1 week after the administration of the anti-cancer agent.
Pain threshold is a weighed wvalue (gram) at the time when a false

25 escape response is observed by pressurizing the plantér part of
the right hindlimb using a balance type pressing device (Ugo
Basile). The results are shown in the following Table 16. The
values in the Table show mean * standard error of the weighed
values, and n is the number of the mice in each group.

30 [0245]
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Producti o

n of ethyl (3S)-

3-{[(2-chl oro-4-

fl uor ophenyl ) am no] sul fanyl}- 3, 6-di hydr o- 2H pyr an- 4- carboxyl ate To a

sol ution Woaﬁllvﬂa)smf et hyl

di hydr o- 2H
dropw se
m n,
reaction
with 5% a

yran-4
t

2- chl or0- 4Ll haneant-bi

myxture was stir

e (23
rnfp Ir(\r 1

(3S)-3-sul fanyl-3,6- 5
-carboxylate (14.5 g)

PCT/JP2011/052077

i n di chl oronmet hane was added
ahlsuthll hypochlorite (10 nL) at -78C. After stirring for 30
nL) was added dropw se at -78C. The

— and-the reaction was di sconti nued

queous sodlun1s

WBefiint ehﬁ:esls@lc&;t ion (3

DO nlL). After extraction with

di chl or on

hiaed U €0l

A% At

concentrati

EaC[ Was wasl

ned with water, and dried over

anhydr ous

the residue was subjected to S|I|ca ge

acetate=1

g, 96.3 Yg&CLRE

5:1-+5:1

on under reduced pressure,

col um chr omat ogr aphy (hexane/ et hyl
to give the title conpound as a 15 crude product (20.0
BBt C Rt o8 §EPEP1 i zed from dii sopropyl ether/hexane

(120 ni,
1H NVR (G

1:5) to give tr
TY“1’-2\ 5 133

eeah'nt Itﬁr@QH@R&' nﬁ )(12.

3 g, 629 as white crystals.
3{72-3.79 (2H, m,

4.20-4. 46

(5H m,

E Eua A~

S8R BH,(nb6) s)

12@ 9@87003 (3H,

m,

7.54-7.59 20 (1H,

enanti one
CHEM CAL

[ 0240] 25 Production of ethyl
- 3, 6-di hydr o- 2F+§
Jtrhjsﬁtr(aé%?%gf‘?l(‘

quorophe
a solutio

ric E §E§_6i90

Ifannyl

n % Sh-€of

%%E7E 9|yﬁn CHI RALP/
(3S)- 3-[N (2-chl

ane/ 2- propanol

K AD (manuf actured by DAI CEL
= 97.5/2.5].
or o- 4-

yran- 4-carboxyl ate (conpound 9') To
chl oro- 4-

fl uor ophe

nyl-) am no] sul f an

YPJa]rn3 tBrdbhyh OtgaH' 19

npt or-oner

ran-4-carboxylate 30 (12.3 g)

in ethyl
stirring

Arnnt At A wwne AdAA
gttt at t—vwmas—attg

#Hrqwom tlempeér at

ehl
u reta—€m-o1 optt UC[II_\

ure® -88d620hr , the mi

pic acid (24.5 g) at 0C. After
ture was again cooled to 0C

and 5% aq
sodi um hy

fj8t9e Zaghugnon (200 mL

ﬁ%ﬁ} goqLumsul
rogen _carhaonat e

) and saturat ed aqueous

sol ution (?ﬂ m\ K

ere added dropwi se. After

extractio
sat ur at ed
W2011/ 09

nwth 35 et hyl

é% ueous soglum

[-3P26117Y

acetate (200 an2)
5 and

the extract was washed with
¥dro aen carbonate solution (200 nL) and water 87

ried over anhydrous magnesi um

sul f ate.

After concentrat
LU DIIIL,(J.

iEy¥inu Iﬁd@ésﬂi@lﬂlC@ﬂ pr

bssure, the residue was

subj ecte
gi ve the

RN 48

gol-um—chromatography

4518 -G lé product (1

(hexane/ et hyl acetate=2:1) to
8.8 g). This product 5 was

crystalli
to give tlhe trtle
7.4 Hz),
6.92-7.16

[columfo

0) Q)

Z@L%Ja em %Uﬂi‘l

r‘nm'\nur'

Cl%t6at7aﬁél 58010{) opyl et

1H-T

her/ hexane (115 ni, 5:100: 10)

3.66-3.74 (1H

e e

H
o I(atjt&F’Bg%’éou Al CEL

419448'(5H M,
enanti oneri c excess:

NVR (CDC13) 5: 1.30 (3H, t, J
4.65 (1H, d, J 12.8 Hz),
>09 Oge

CHEM CAL | NDUSTRI ES, LTD.),

nobi | e ph

ase: hexane/ethc

mﬂl/nt thi:ésumnac(e;)l C

cid = 80/20/0.1, flow rate:

0.5 nb/mm
Exanpl e 1

UCL ect I UI1r,

GA® FCIPBR) 6N |

254 lllll LUIIPUI atur

- 8 78 week- ol d)

s

30C]. [0241] 15 Experinmental
re divided into Goup A (6

mce), G
i ntraperi

AR B (RL6F) |

ang .erayp3C (6 mice)

t nnn::l | y adm-npi

G oup B and G oup C were

ter nrl M t} h ngr\l | + avanl

(dissolved in

et hanol
non-treat

: Cr enophor

VALl (= vy | T /AT

EL: sal i ne=0.5:0.5:9; 4 ng/ kg body 20 wei ght).

As G oup A

was intravenously administered with

conpound
emul si on

rrlg%kéﬁénr

containing soybe

(0]
Yy wel g%} 80? ef er e
&uim threggelal dg)l eci

e Exanple A dissolved in an
thin, glycerol and the |ike

raperitoneal 25
Pai n threshold of each group

ration to G oup B and G oup

the time when a fal se escape

The results are shown

i mredi at ey before = 2 eks af ter—1 Tt

adninistré%?ﬁﬁ’é% Baérltcié% Fﬁ?a? 3 tines).

was neasur@ehup \@eqklszgaf t erg,qzaqhgt;a@m adm' ni st

C. Pain t'hreshold+ts—a—wetghed—valuve{gram—at

response i s observed by pressurizing the plantar part of the right hindlinb
using a 30 Qalggge %¥Q@ s EsSsiRgsdevice (Ugo Basile).

in the fol omnng Tabt e 15. The values in the Table show nean

error ofs t H&44di ghed val ues.

15]

suppressing (or

dysesthesia such as numbness, pain and the like)

[ 0242]

mitigating) action on

90

st andard

1 WO 2011/ 093512PCT/ JP2011/ 052077 [ Tabl e
Pai n thresmorlo% (t%}e %gx%) rAésults, compound A has been shown to have a

neurological symptoms (e.g.,

of peripheral



443.332.8 G oup B 185.019.3 Goup C 441.728.6 [0243] From t he above
results, conmpound A has been shown to have a suppressing (or mtigating)
acti on orwoenriglosgyecal synptons (e.g., dysesthesia suchpra3/Jrrnees;, pain
and the like) of peripheral nerve disorders induced by paclitaxel. [0244]
Exper i ment B¢T S &g AT F oM ST LPHBIAE NP U Fred & 1 -SAREER- 888t Ser e di vi ded
into Goupidyafgoup B, and Goup C. As Goup A non-treated aninals were
used. To Goup B and G oup C, any one of various anti-cancer agents
(docet axel ExpgnigenggilnBxampkplat i n, carboplatin, bortezomib) is diluted
with saline to Y ce ti nd.yntr ris | . 10 St ered
(docet axel at 3aer‘85/ k(gﬂgggg’ V\Ig%% 't ,§\r%er?%r g%??nvég]gié c%)ﬁ]%ra%g/ I%ilgl%g%{/%%?dht :
ci spl atisn @atop my/ kgdbGdyumei ghs CGarlpo atiom—&tred Oedpdkgnddadwewei ghed -

bortezom b_at_ 0.4 nog/k od ei ght) .. Goup, C was.intravenousl
admi ni st er 88 WK ggﬁﬁgugﬁo%v&?S%ﬁg I%}jaﬁ%gyls\’/\ellg t)ergiof”1 ef &F elnr%:/ee x&mple A
di ssol ved givean cdbcefukst Don,Conidiinitigps oybetsnldiyl adaggiyodked ea tohi n,

glycerol and,the |ljike inmediately before intraperitqneal m njstration of
various a9/ Xhbosy 4§eoRs. fPait ttoﬁraésﬂgl% %‘fmegsa@ﬁ dPBEﬁvgxﬁ% ‘#ea}sﬁloeé 1

week afterqdfe. adebib St natd QmtebvbASusTY iamARNG 8k c288 MW i tPaddhpoihashel tia s a
wei ghed value (gram at the tinme when a fal se 25 escape response is

obser ve bYIpF%e i YehghEhehiRafcaerparixywkané FigrePlneRdtt M? using a

bal ance typg, 1Wie3siBar 8Nl ce IR BasEL &) egdNRIESELEEnERE SNAWEJINahAE
follow ng Table 16. The values in the Table show nmean standard error of
t he wei ghethe/alikkes imaadiately thedforgnbatraperiieonsade adnipashr afrieup 030

bain {hr oSHaTd (00 1 o0 A {rot) 965, D7 6 BbReLat ol ki reEr &7 on gr oup
Pai n t hr esthed shrfeg) 2Gveaks Ba{tex6)f 11238, 88cDi Grxeulp aBmiini6y r2760ry.17P41in 5
15 threshold is a weighed value (gram) at_the time when an avoidance
response is observed by pressurizing the plantar part of the
right hindlimb using an Electronic von Frey (IITC Life Science).
The results are shown in the following Table 17. The values in
the Table show mean * standard error of the weighed values, and n

20 is the number of the rats in each group.

[0248]
[Table 17]
Pain threshold (g)
Group A (n=8) 25.8%0.7
Group B (n=9) 15.4%2.6
Group C (n=8) 24.9+0.9"

- Mp<0.001; t-test
25
[0249]

"From the above results, compound A has been shown to have a
suppressing (or mitigating) action on neurological stptoms (e.g.,
dysesthesia such as numbness, pain and the like) of peripheral

30 nerve disorders induced by paclitaxel. |

[0250]
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Vincristine adm ni stration group Pain threshold (g) Goup B (n=12)
160.816.0 G oup C (n=12) 289.244.6" G splatin admnistration group Pai n
t hr eshol dwOgp11i@vsup B (n=12) 118.36.7 Goup C (n=12) 16@CTOB261/0520T7

Car bopl atin adm ni stration group Pain threshold (g) Goup B (n=6)

110. 06. 8 GEogpridgniad) ERaBpBa 3t 3" Bortezonib administration group Pain

threshol d (9) Gﬁycpe B((,(Sn/]_?;%)/ 6111,26mgﬂe7,' %—ge%l]igogdf nﬁ@e %Q.erégé 91"'11:0 Group B

and Group D. To Group B and Group D, any one of various anti-
cancer agents (paclitaxel, docetaxel, vincristine, cisplatin,
5 carboplatin, bortezomib) is diluted with saline to a given
concentration, and intraperitoneally administered (paclitakel at
10 mg/kg body weight, docetaxel at 3 mg/kg body weight,
"vincristine at 0.1 mg/kg body weight, cisplatin at 3 mg/kg body
weight, carboplatin at 40 mg/kg body weight, bortezomib at 0.4
10 mg/kg body weight). Group D was intravenously administered With
compound 9' (l.mg/kg body weight) of Reference Example B
dissolved in solution of N methyl-D(-)-glucamine (0.01 mol/L)
immediately before intraperitoneal administration of various
anti-cancer agents. Pain threshold of each group was measured 3
15 week after the administration for paclitaxel and 1 week after the
administration for the anti-cancer agents other than paclitaxel.
Pain threshold is a weighed value (gﬁam) at the time when a false
escape response 1s observed by pressurizing the plantar part of
the right hindlimb using a balance type pressing device (Ugo
20 Basile). The results are shown in the followiﬁg Table 18. The
values in the Table show mean + standard error of the weighed
values, and n is the number of the mice in each group.
[0251]
[Table 18]

25 Paclitaxel administration group

Pain threshold (qg)

Group B (n=6) 130.0+£13.4
Group D (n=6) |406.7+61.2"

Docetaxel administration group

Pain threshold (g) -

Group B (n=6) 123.318.0

Group D (n=6) |276.7+38.1"
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p<0. 025, p<0.001; t-test 15[ 0 2 4 6] From t he above results,
conpound A has been shown to have a suppressing (or mtigating) action on
neur ol ogiwal20sympiions (e.g., dysesthesia such as nunbne®sT/Jpziinvozaty t he

| i ke) of peripheral W2011/093512PCT/JP2011/052077 nerve disorders induced
by vari ousVimiistangeepdngehttsrat{iep4gromperi nental Exanple 3 Rat (Wstar,
mal e, 5-week-ol'd) were di}v, d ‘ u , 3 Goup B, and G oup C. As

G oup A |non-treated ani n}%ag%mg:'rhg%%géid&’ %l)AG’(up B and Group C, paclitaxel

i s dil ut edsméuirh Bsah=age td B@iokas.éoncentrati on, and intraperitoneally

adm ni, st egred—at—6-ng/ kg ody- werght-for—a total of 3 tines at intervals of
1 to 2 daydr°4 dug "Cohas i-%ﬁ,q'g\?g%oésl y admini gtered with conpound 72 (10 io
ng/ kg body wei ght) of Reference Exanple A dissolved in an enul sion
cont ai ni ng soybean oil, egg-yolk lecithin, glycerol and the |ike

i medi at el YL9RdAE PATtRpEFIROREaldTadR ni stration of paclitaxel (total 3
tinmes). Hain threshold o S asyred 2 weeks after first
paclitaxel _adm nistration ﬁ%g?%ﬂ%ggﬁgﬁgcknld is a wei ghed value (gran) at
the tinme whena® duebdandeliesEOnde i s observed by pressurizing the plantar
part of the right— hingtimy usig ag- Efectronmi¢ von Frey (11 TC Life

Sci ence) . (’Ie'%oélpr gjsdpt“gs]are Ciid\ﬂ"%iGnBt he following Table 17. The values in

t he Tabl e show nean standard error of the weighed values, and n 20 is the
nunber of the rats in each group. [0248] [Table 17] Pain threshold (g)

G oup A r=Pori5tan. 7 tiFIB LPROPTIOYR. 42. 6 Group C (n=8) 24.90. 9**
p<0.001; [t-test 25 [0249] gzFigmibhespboyedesulits, conpound A has been shown
to have a-suppressing{(ormtigatingr—action—9n neurol ogi cal synptons
(e.qg., EyswstBhdsira) sughllds OdenBness, pain and the |ike) of peripheral 30
nerve di sjorders duced y;#a itaxel . [0250] | WO

2011/ 09351 ) Y 281%?05' 'E%lgr‘?rrent al Example 4 Mce (C57BL/ 6N, nal e,

8-week-ol d) were divided into Goup B and Goup D. To G oup B and G oup D,
any one of_various_ anti cancer tg,_%ent's &gacl i taxel, docetaxel, vincristine,
ci spl ati n,BYEEPBI ST 1Y e PBY s diluted with saline to a given
concentration, and intrapesditroneabkioadmdi stered (paclitaxel at 10 ng/kg
body wei ght—decetaxel—at3—ngltkgbedy—wetrghty vincristine at 0.1 ng/kg
body wei ghtzousi $pl(arbh at| BgRg-Body wei ght,| carboplatin at 40 ng/ kg body
wei-ght, Do 0 ag, 0. Lkg-body weirghi). G oup D was intravenously
adm ni st er(é%fﬁ% ':th(r‘lorkﬁ)our(?%'%g_%%r‘ral kg body wei ght) of Reference Exanple B
di ssolved in solution of N nethyl-D(-)-glucamne (0.01 nol/L) imrediately
before intsaperjtoneal i nistration of various anti-cancer agents. Pain
t hreshol d é’fBeéé%' grBﬁ%?éj\ﬁs' teasifed 3

10 [0252]

From the above results, compound A has been shown to have a
suppressing (or mitigating) action on neurological symptoms (e.g.,
dysesthesia such as numbness, pain and the like) of peripheral
nerve disorders induced by various' anti-cancer agents.

15 Industrial Applicability
[0253]

The present invention is useful for suppressing (or
mitigating) neurological symptoms (e.g., dysesthesia such as
numbﬁess,,pain and the like) of peripheral nerve disorders which

20 are one of the side effects caused by the administration of an
anti-cancer agent. In addition, the present invention is useful
- for avoiding a decrease in the dosage due to the side effects of

the administration of an anti-cancer agent.
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15 week after the adm nistration for paclitaxel and 1 week after the

adm nistration for the anti-cancer agents other than paclitaxel. Pain

t hr eshol dwo=or/0miighed val ue (gram at the tine when a fPargeasompwy
response i s observed by pressurizing the plantar part of the right hindlinb
using a bal@d type pressing device (Ugo 20 Basile). The results are shown
inthe fol l ow n%%@'a%p&%ca@b@n\éﬂ lf,%t%e'dnohhﬁaa_@rpr! & QWa@@H NéI @Tﬁ@f—d
error of the weighed values, and n is the nunber of 'the mce in each group.
[ 0251] [ Ta®l®93B|fi2sdPan| Japxel thdnicantents i oh Wpiohpare Paneengfsssidolid ( g)
G oup B (nf:@ 130.013.4 Goup D (n=6) 406.761.2** Docetaxel adm nistration
group Pal n ]thr eshol'd (g) Group B (n=6) 123.38.0 Goup D (n=6) 276.738.1**
WO 2011/ 093512PCT/ JP2011/ 052077 Vincristine adm ni stration group Pai n
threshold (g) Goup B (n=6) 140.018.6 Group D (n=6) 306.773.5** Cisplatin
adm ni strati on group Pain threshold (g)
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G oup B (n=6) 113.39.9 Goup D (n=6) 193.326.2* 5 Carboplatin

adm ni stration group Pain threshold (g) Goup B (n=6) 110.06.8 G oup D
(n=6) 17 y ortezom b adm ni stration group Pai g)

G oup B ‘(E\ﬁéé)glqoﬁis.l 12.3 Group D (n=6) 256.726.5" p<o_03§?’}??ﬁ3@%_96’81;
t-test /o F02o23 From t he above results, conpound A has been shown to
have a suppressing (or mtigating) action on neurol ogical synptons (e.g.,
dysest hesi a such as nunbness, pain and the |ike) of peripheral nerve

di sorders iLndagegthdnt faki eUppoddd frRARCperagRatsl dérvendusbrd@t induced
Applicability [0253] - The present invention is useful for suppressing
(or nitigaP¥ndy)} FHEIrGREGREaRIR mptBis( EOFPT IS S tIEOPH L UEFPLRS ess,
pai n and; t g th&egoAfuiRerirpheral nerve disorders which 20 are one of the
side effects caused by the adm nistration of an anti-cancer agent. In
addition, the presenp invention is useful for avoiding a decrease in the
dosage due to t sia%_eﬁfects of the adm nistration of an anti-cancer
agent. [0254 Y~ Thi$_ application is based on patent application No.
2010015935(¢Hd)edyl tf JapaR, the céhtents of which are enconpassed in ful
herein. WO 2041/ §P._LJP2011/052077 Cainse 1. An agent for
suppressing a periphef P nefYe di sorder induced by an anti-cancer agent,
whi ch conpwhsesira conpound represented 5 by the forrmula (I):

R is
(1) an aliphatic hydrocarbon group optionally having
10 substituent(s),
(2) an aromatic hydrocarbon group optionally having
substituent(s),
(3) a heterocyclic group optionally having substituent(s),
(4) a group represented by the formula: -OR! wherein R! is a
15 hydrogen atom or an aliphatic hydrocarbon group optionally having
substituent(s), or

(5) a group represented by the formula:

wherein R'™ and R'® are the same or different and each is a
20 hydrogen atom or an aliphatic hydrocarbon group optionally having
>substituent(s),
R’ is a hydrogen atom or an aliphatic hydrocarbon group, or R and
‘R’ in combination may form a bond,
ring A! is a cycloalkene optionally substituted by 1 to 4
25 substituents selected from the group consisting of
(i) an aliphatic hydrocarbon group optionally having
substituent (s),
(ii) an aromatic hydrocarbon group optionally having
substituent(s),
30 (iii) a group represented by ﬁhe formula: -OR' wherein Rgvis a
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O0io (CH2) n(l) SO 2N wherein Ris (1) an aliphatic hydrocarbon group
optionally having |l o substituent(s), (2) an aromatic hydrocarbon group
optional | i ubstituent(s), (3) a heterocyclic g i |y

havi ng su g?lﬁ%/ltﬁdggstl?s), (4) a group represented by thge?lg})ﬂrrﬁpgé:}ﬂﬁa?

wher ei n Rl hiySragdrb atytr ogeanas biplort ian hadirphatben hydnge aplbénngt byphaving
optionally havjng substituent(s), or (5) a group represented by the

for mul a: .ﬁﬁgFEfﬁbﬁéﬁfsahdaﬁgc are the same or different and each is a 20
hydrogen ate os rdl®jdnph@bing hydrocarbon group optional ly having
substituent(s), Ris a hydrogen atomor an aliphatic hydrqcarbon group, or
R and R i n2€ohdi Hatdoharas PETHY AR ITPPRgP l‘?%a]alycé’f"lvéﬁgkene optional ly
substi t ut edyBYt dtdhid 35 substituents selected fromthe group consisting of
(1) an aliphatic hydrocarbon group optionally having substituent(s),

(i1) an ar 6nErPer HANTEEEPE6A BY ol FRIMYAAF |y havi ng substituent(s), 30
(iii) a group represented by the fornmula: -OR11 wherein R11 is a WO

2011/ 093512PC¥FJ 1/ 052077 hydrogen atom or an aliphatic hydrocarbon
group opti dawnyathdvi ng substituent ( s ) , and (iv) a halogen atom Ar is
an aromatic h ocarhon group optionally having 5 substituent(s), a group
represented by the formula: ( cH2 ) n; is a group represented by the
formul a: (€23 nq€dip reprAkehted By tard forimslan integer of 1 to 4, or a salt
thereof or a prodrug thereof, or a conpound represented by the formula
(rr)y: o GRI cH21ly J wh i R1' is (1) an aliphatic hydrocarbon
group optigﬁ@h{xl avi ng subatﬁpquq s), (2) an aromatic hydrocarbon
group optionakly i ngosubsti tye , 20 (3) a heterocyclic group
optionally havinhg substituent(s), (4) a group represented by the fornul a:
-ORa' wherghn Rls an li$itagbydspgenatsgm or an al i phatic hydrocarbon group

optionally having substituent(s), or (5) a group represented by the
f or mul a: or a salt thereof or a prodrug thereof, or ’

a compound represented by the formula (II):

c—=rY'
( H2)5~’2
nr _ (II)
NCH TS50, v ar
wherein
15 RY is

(1) an aliphatic hydrocarbon group.optionally having
substituent(s),
(2) an aromatic hydrocarbon group optiohally having
substituent (s), |

20 (3) a heterocyclic group optionally having substituent(s),
(4) a group represented by the formula: -OR'®" wherein R™ is a
hydrogen atom or an aliphatic hydrocarbon group optionally having
substituent(s), or

(5) a group represented by the formula:

— | (a)
25 ’ : R
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25 (a) WD 2011/093512PCT/JP2011/ 052077 wherein Rib' and Ric' are the sane
or different and each is a hydrogen atom or an aliphatic hydrocarbon group
optional | i ubstituent(s), X is nethylene, NH, a or an
oxygen at‘)g%%}é”@g?lz net hyl ene optionally having substi ttlj(e%lrl:{ gll/g%ﬁﬁH

opt i onal | ywhavéim Bibshidt BENt415) ,the sgmA’ of sdif ferene 8npeaden eibs rd ng
optionally. having 1 to 4 substjtuent.s sel.ected fromthe ou nsi st.i ng of
(1) an al | BRATPEIMARGL AFoeR oF Ol opt TYRArTS Py g Po oB ReRe EBE ey
(i) an areumstttdwidy@garbon group optionally having substituent(s),

(ri1) a grouEFre resented by the fornmula: -0e wherein le is a hydrogen atom

or an al i pRat? HyHHEEE b8R” o otipt ot iF6A® PY #AVIIPST5 350Bst i t uent (s), and
(iv) a hal eges Rt 1eMe ob8idRa B PMRiiGgh¥adhocar kot @)0uR RRt benaddar 1kavi ng
substituent(s), ﬁ%%oqp represented by the fornmula: 1A (b) 20 is a group

r epr esent eBaBYNY BrifeBT (PI¥ | A NcH2rN., or NCH2rEN\ (bl)(b2) s is an
integer of .Onk0n2,;d J§_aRsi PLEGRS Ay erihﬁ Spr BYL 12 HRGihgt alcHfa s and t
is 4 or less; provided that when X is nethylene, thén Y should be nethyl ene
opt i onal | yshlasthepenilssiseflaehed shromrthge gabupt denrsisitiow afpr odrug t her eof .
30 2. An agent_for, . I.ess] i I i.sQr i nduced by an
ant i -canceg?ggaé{']t‘_’,hl;:ip(lgmmr%rlliﬁl'r:L ?sﬁ%gg%%%ﬁorﬁloﬁﬁghﬁeggg{s%%lgf &?Qt% hg 97 WO

2011/ 093512t HR2AM1(s052077 formula (111): O wherein R" is ClL_6 al kyl,
Xaa is met 2¥lfne or_an . oxy ecril.ato and 5 A(r)aﬁ.ci)ﬁsa%hegl%b.o tionally having
1 or 2 substituBhtF TE&Et B4 F P T hE 8RN Rt oM™ GY aﬁl?gl and Cl_6

al koxy, orsabseltuddiersgof or a prodrug thereof. 3. The agent according to
claim1 or 2, conprising ethyl (6R)-610 o , o .

[ N (2-chl of b4l £4 Méﬁ?i—'?éﬂﬁ%ﬁwﬁm]@f- E9EPohx etk 1-"0EZFE0x I at@ dr a
salt thereglapsgen IR ¥g LRes B hatiAnydbRecagsdit ACRR dpbBYoh® B} daRihgor
2, conprising ethyl (3S)-3-

[ N- ( 2- chi oFBPALF FURdShenyPyisul f anpy1] - 3, 6- di hydr o- 2H pyran-4- 15

carboxyl at ¢; 9y & paldgehhgreqf or a prodrug thereof. 5. The agent according
to claim1 or 2, wherein the anti-cancer agent is selected from paclitaxel,
docet axel , Ayl nts i &t iarenagisphydigrardemnbopbapi seimhaddyt bavim®. 20 6. The
agent accoLdjng; {0 ¢ (%i)r,n 5, wherein the anti-cancer agent is paclitaxel.

a group represented by the formula:
/~~
(THZ) S‘\.

A"
X\(CHZ t

is a group represented by the formula:

( H)é\. {CH,) s
[ g
e, 7t or A cH,Tt

(b1) ’ (b2)

(b)

20

s is an integer of 0 to 2,
t is an integer of 1 to 3, and
25 the total of s and t is 4 or less;
provided that when X is methylene, then Y should be methylene
optionally having substituent(s),

or a salt thereof or a prodrug thereof.

30 2. An agent for suppressing a peripheral nerve disorder induced
by an anti-cancer agent, comprising a compound represented by the
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20
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formula (III):

(0]
\ OR1aa
H any
X3 . N
s ae

O// \\O

wherein R'®® is Ci_¢ alkyl,

X% is methylene or an oxygen atom, and
Ar®*® is phenyl optionally having 1 or 2 substituents selected from
a halogen atom, C;-¢ alkyl and C;_¢ alkoxy,

or a salt thereof or a prodrug thereof.

3. The agent according to claim 1 or 2, comprising ethyl (6R)-6-
[Nf(2—chloro—4—fluorophenyl)sulfamOyl]—1—cyclohexene—1—

carboxylate or a salt thereof or a prodrug thereof.

4. The agent according to claim 1 or 2, comprising ethyl (3S)-3-
[N- (2-chloro-4-fluorophenyl)sulfamoyl] -3, 6—~dihydro-2H-pyran—-4-

carboxylate or a salt thereof or a prodrug thereof.
5. The agent according to claim 1 or 2, wherein the anti-cancer
agent is selected from paclitaxel, docetaxel, vincristine,

cisplatin, carboplatin and bortezomib.

6. The agent according to claim 5, wherein the anti-cancer agent

is paclitaxel.
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