DESCRI PTION TI TLE OF THE | NVENTI ON: | NDOLE COVPOUND AND PHARMACEUTI CAL USE
THEREOF Technical Field 5 [0001] The present invention relates to an
i ndol e conpound and a pharmaceutical use thereof. Mire particularly, the

present invention relates to a conp@&¥HRIFPLIAhe prophyl axis or treatnent of

L anepl ant ALEe DR oh Bri T RE I Tice, 0y Eusor BB b o iR Gas e oy

cells and/or mast cells by inhibitionreErEowiuci ble T cell kinase (ITK), and
use thereof. Backqbound Art [0002] 151 TK is a non-receptor type tyrosine

ki nase bel gt drec famly and essential for the activation of T
cells, and @@Ofplnly expressed in T cells, mast cells and natural killer
cells. I'TKis activated in T cells upon stinmulation of T cell recept or
(TCR), and is acthioarhent Anyengépnsrapdbesd-acti viadeds errrcgRdapfingt y

i rmunogl ob E. r.ecept se ty pt S ionin T
cells, Lckuh Hé?éﬂtlmi%qﬁ%h%%erégg gH%Q% f%?ﬁgﬁﬁg%éﬁhagéef EQFLQ{
phosphorylaﬁe§nﬂ§ﬂﬂ.ﬁdldﬂysItBKakcnapeuddnﬁmﬂ %hﬁlpmnphyidxa@porThe activated

| TK is, together wth_ Zap-70, necessar for t 25 ph ho%ylatlon and
activation B?aﬁﬁﬁ?E'Oﬁ%ﬁ?%}ﬁﬁ@@ép§¥e§LF FHaE o BT 1o

1,4, 5-t1] SPROSPRARIE Picddhand %Ir@ﬁ!ébr%mef@ﬁec@fé@la}gj euaiemmnaerm@yl i zation
and PYC activation , respectlve y hese events activate many down stream

pat hways, awgpfémmldy dausecsjoskiinefprbduet! bh 31/ P5Easd (98 ldsd by
degranulatt | | 03] S USI I t nouse
have conflrﬁgdﬁg%qg%c¥i f§ﬁ¥ﬁ%g%VédCF%lthln%%¥f rentlégg%ﬁ£§?%$%%%%glls

Th2 cell |iBaéBgrddimd mft; CD4 positive helper T cells (Th 35 cells), which
differentia g@ fromnaive T cells by antigen stimulation, and produces

cyt oki ne. é@ ki nes such as interleukin (IL)-4, 1L-5, 1L-13 and the |ike
produced; by Th2 pgllss af e faldedpth2 %ektpgogﬂ% e En O WE i fIg g ROl ved
in the mechanismof allergic disease and the like, since it 5 pronotes

ant i body ptb@u’&w ofermiyl laxine sseritd adi £PEr ERE| aceva R Bicdl 198 ldid

activates cell s j on nd q&#: t he
li ke. Like® ﬁhz Ihﬁ% % F#ﬁﬁh l%dl&f g%é%fl%%é% %g#%%§¥%e %ﬁ%
produces saicaéfembﬂié.cyﬂm«une8csmchtas 1mt%rd&ﬂkﬂ1qydﬁmaqﬁmaﬂdtube bitke,

and Thl /o cell_and Th2 ce]l maintain an ui riumrel ation call ed
Thi / Th2 baf afgel bieeepsiiessialy f l&ngcggvégﬁﬁ b HEFS T ArF flr%éjlpa?ﬁ]ce t owar d

ei ther cytgkiNeat Sokonsiklened 41 iga E&S@Lmﬁhﬁ@@i@ﬁuﬁﬂﬁc(f%}? # or@aghtpf. them
| TK knockout nouse has been reported to sel ectivel ibit Th2 cel

di f f er ent i Sebsngasmt /5o THEE crgﬁtcmatm pltéauéetsan {Loofé4q:ellsr Lelwprdeydy | it
has been reported I T. hi |b t n of mast ceIIs
Mast cel | cgn é?nsé%§§¥dﬂ§ﬁ% eﬁ?géﬁggogqgtokgﬁggghfggiag hi stam ne. When an
antigen |Spboupﬂofplé@ﬁ%tﬂﬂmﬁiﬂn)ﬂmhelﬁﬁlklsaséademanheaesivﬁﬁ1aduﬂbop

CFOSS|InkIng triggers cell activatiaon, gg %gnsgguentl% cause re%gase of
its content Eche %Fe?m%ﬁ%u%ﬁ@'¥3ﬂ9¥@%§ Hi-staffRe ' Bnd thesPikeg)tor the
(degranyl aghegﬁho%m@@o&%{a calt snediiatony petegsedefa-amdie nasts cel l's,

hi stam ne 25 and t | i ke have a bronchial snooth nuscle constriction
action, a Bboodtivessef perweabi |litly Sertranehrgrepréct 2Chniitdus secretory
action and h I cau N S e [ OOOH
30ThereforeLL 5 '?#ﬁ??ﬁ %b%f%f'ﬁhégﬂgﬁ%gﬂégééglgr%L??Srgﬁ?oﬁx%f Th2 roll and
productlonnoquh91@y10k¢naM fandfior. smpphessesndegﬁQMU%ﬁhiomuandnpmoductlon

of hlstanlne and the i ke b uppreSS|on of actiyation of mast cells is
oxpect ed t 8CERGH BT TRED s A AGSt Ror LRE CoGAl bt Pbr it DOy Bie of the
35 di seasesci MuoLNMisng.prohiforati om ofssth2egekl, production of  Th2

cyt oki ne, degranul ati on, production of hi st ami ne and t he | i ke, for exanple,
i nfl ammat ol #83seases, allergic diseases and the like. Recently, ITK is
suggested to be nvol t .0 S
one kind of Th chPs}@%H%igﬁg *&slﬁhl%ﬁ?ﬁrh¥§kexﬂggteggﬁngﬁéél% egﬁmgs an
agent for hhelhﬁsaﬁﬁﬁninOfh@rdiﬁﬁéﬁﬁﬂuiaﬁldhh©1dﬂﬁéaseilanO|VIng Th17 cel |,

such as aut0|nnune dlseases (e. eunatlsn1and th |ke) ddj tion
| TK i s suggested ' Po B&'invdl V&l jﬁ”ﬁ(ﬁi§gﬁ FyﬁﬁhESyPgrréa%? g% %&hus

an | TK i;phiRhtQf | §nexpegt £e- o, show effieed r@s_v@n-rl pBibikt By ghtigbection in
transpl ant ati on. Furthernore, ITK is suggested to be involved in HV
infection. Thus, an ITK inhibitor is expected to show effect as a
prophylactic or therapeutic agent for HV infection. /5 Disclosure of the

I nvention Problens to be Solved by the Invention [0006] The present
invention ainms to provide an agent for the treatment or prophyl axis of

i nfl ammat ory di seases, an agent 20 for the treatnment or prophyl axis of
allergic diseases, an agent for the treatnent or prophyl axis of autoi nmune



whi ch is bonded to the 5-position or the 6-position of the indole rinn
[0011] wherein 25R5 is (1) a hydrogen atom or (2) a 01-6 al kyl group, and
R6 is (1) a hydrogen atom (2) a 01-6 al kyl group optionally
substitutamdmmlhummﬁ sswbstrbtiueat scgedlevteed Cyvmkiaysashyldraxy group, (b)
a 01 6 alkoxy a ca oxy oup, . I ar.ho, group,
10(e) a 06-4 %gét &é Eg Bfgdﬂgg kgialke %r%%ﬁ%gﬁ 5? g%éantno
group Optl@@@ié Ya DRG] 1@ @hzsupsbktm eﬂtcbya&l }@mﬁdnk)‘do @eoun(rslved in

(h) a 5- or 6-nenbered unsaturated heterocycllc graup 15optionally

subst it ut eehpyreEna gkt groapesy, Capgpse ang thg 5.t R‘Sr' 6-ReEfbéred

sat ur at ed BeLRsaey i HOBrobiki o0l B KGHY GauD o1edhoan08s00qar

group, or nmbered Unsaturated heterocyclic group

200pt i onal fyors Ubstd iths @@hdbyac:tltf@tsssumm tfueq'tt sa%eﬁO@cltD@@hfﬂ remicay \ihgdr oxy
group, and (b group r R e the
nitrogen af rﬁtﬁﬂﬁﬁ%ﬁ¥§ eag ilg q’ Tﬁ% %ﬁﬁl &Hglégfgﬁg%ép(
cyclic am Qeffsraptiona |ﬂtoﬁ10ﬂdeﬂéelﬂ walhs Sprcmmcﬁmemaefaed,eunsa&ur at ed

het erocycle) optionally substituted by 1 to 3 substituents selectid from
(a) a hydrexselghsip, S #9) l&tetferankﬂf‘f&t DOPTY DR tE5t8. Af1cAYw (d) a

Cl 5 al ﬁoxgeff‘rmylhzgrc% R mBEnk8:ih1hnachydl 0gen,AMaQlon3263hea Cl-6

al kyl group optionally su stituted by 1 to 3 substituents selected from
(a) a hydrbxy/Grdumlarie @YOBHSPaER@xyggfummﬁlqnﬁiqﬁ»eaﬂh @#ﬁﬁ@‘gr%@p

optional ly. monp- or .di St.i uted , R8 is (1)
a 01-6 al k %Ib‘be otp(t"fad#;lell} sefﬁbg?'l e% JDS éléﬂ%/g %r %l)tcug%tg“s sel ected
from (a) adhygggxyggkgughLQQ@bkaahOéfGLﬁbMoxwﬂgtQmpcmpumomahby sabshedut ed
by 06-10 aryl group(s) a 03 6. cycl oal g p optlonall%

subst it ut eaew’m et%%aﬁtgﬁf@&pf( dphTbit ThZ Cegjd A0 &Py RBp,
15(e) a,;5-7Q turated heterocyclic group “optional ly
substltdfed %y 0X0 group(sg, * (f) a 5- to 8-nenbered saturated
heterocyclt@O@tbup optionally substituted by 1 to 3 substituents sel ected
from20(i) a hydr roup, a 0l-6_al u ti ubstituted
by 1 to 3 substi %% ‘%fgeﬁébgl PFSR\geﬁodﬁ%éygé%bg%ﬂgndﬁﬂ‘dl 8%alkoxy
group, (iiipnhdpDds 6 kxVicgr @fpmaandcadlkv) an oxo group, (g) a 03-6
cycl oal kyl oxy group, (h) a 06-n arylox group, 5- or_ 6-nenbered
unsat ur at ed het efdelyieid G tGrdp, agéPP? ﬁh%ml%?lééﬁ%h%ﬁﬁ%ﬁi F&t ed

het er ocygl up; nanl £K) 1 @y Am o gr RRiHoRal knenepoy or
di - subs%ft%%ggg%y gub@??%ugntgngé?ectéd frOﬁt(I):gﬂgF G al kyl g?oup

opti pnal . | yusfiasti t thedebyail BStad I xedstitian & Saasatsedeflrlomct Ivpdrory

group, a 0 car box 1 |-k ) a Cl1_6
al kyl - carb8ﬁ§$h ¥%%% {%ﬁggﬁﬂqafs§&b§%9%aF§dgE Qﬁg g(E‘gtysu s G ?ﬁé%%% sel ected
from a hydneay=esospswedte @5 Gl 3 aalikexyngr ﬁup, 1Bké) i )d@gﬁntﬁta&iﬂ(ﬁ»@y cafbonyl
group optionally substituted by C6_10 ary rougé C3 6
cycl oal kyl Le@r Byt dtﬁﬁﬂo%d{q%éﬁi@a@@sstfff%‘é b%)a%ﬁ 6 b feoxdy

25 and the like have a bronchial smooth muscle constriction
action, a blood vessel permesability enhancing effect, a mucous
secretory acticon and the like and cause asthma and allergic
diseases.
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30 Therefore, an ITK inhibitor that suppresses proliferation

of Th2

cell and production of Th? cytokine, and/or suppresses
degranulation and production of histamine and the like by
suppression of activation of mast cells is expected to show
effect as an agent for the treatment or prophylaxis of the

35 diseases involving proliferation of ThZ cell, production of

2



(2) a C1_6 al koxy group optionally substituted by C6-10 10aryl group(s),
(3) a C3-6 cycloal kyl group optionally substituted by 1 to 3 substituents
selected from (a) a hydroxy group, and (b) a Cl-6 al koxy group, 15(4) a
C6_10 aryl Tig? ouyt @pitriconalddoy asubstiivat enrcb@u@llcsl atikylisgesupes pndpthonal |y

bstitut 1.to 3 hal 5 t -
i -subst i (Ut B oy QG Bo0RE) oht PO s chetreared By h10 aryl

group(s) 204 6)ha S-kear 6- menbered unsaturated heterocycllc group
optionally substituted by 01-6 al kyl gro p(s), %ﬁ? ered

sat ur at ed heterd%?ﬁFW@ﬁbréﬁﬁ'66t?8ﬁ§??§e U 5% (it valeEdBJEUE it uents
sel ect ed; fzom (A, &0%8 7aldeyh , 9n9¥en {(H) e Glidky &l iyl %@&Q@nybngr 8HPp,
and (c) an oxo group, (8) a b- cycloalkyl oxy group, or (9) a

aryl - car boh¥X gﬂhnnﬁtqn‘1@0Rkp@@deﬁ8tboﬁhvwt%@ﬁﬁ¢ﬁwaﬁu&ﬂtQQﬁ@tnﬂpﬁogbﬂ atom

and carbon nfr ey_are hnnkﬁr4 fn Ye 0X0
group and op ?%Iﬁ%hﬁ O‘Ttuartcﬁje 15‘?‘&%5“? {:h%\'%{sﬁg%&e?}srgg%sth%gﬂltlg Sgﬁéét ed
Lronh(g) ashywr@gyagﬂd%ﬁmun&Eg?bgasgﬁ 6eabkylrmﬁmm%fxnm|amﬁﬂﬂn¢ Sdhfblfﬂtﬁd
y hydroxy gro c) a al koxy roup n cycl.oa

gr oup. [ 2] A:gb priesentedugye h%dftﬁekﬁu%ﬂgquﬁ%ﬂﬂQE Flméfegr as
phar rracwttgﬁtt egaacml%rﬁalthtger@mmt 0042lo; sWhienel axbacklal g0 (1) a

hydr ogen atom a hydroxy group, or (3) a 01-6 al koxy group optionally
substi t ut edhby et:%feqtu aatryﬂn grrﬁup(l@ar PS R2IapER2 Eenretltan“eszg@r?é agrogi-f f er ent
and each is (1) dr.o 40 optkonal Iy
substituted by 1F%rgﬁ%fﬁl §?ltuen E 58 éé% f%%ﬁ?%:é%gﬂﬁé gfyﬁbwgup and
20(b) a Oliffedkoxy. growp; BA' ITE ankilbbrat kid epeupeoptiicosablyestbsti t ut ed
by 1 to 3 substituents selected from dxo I a Cla6 al
koxygr oup, 2and PrOpQ¥$aQ§tﬁuﬁﬁu§h&?&ﬁﬁ“&ﬁ?l6%%Pty Vg{?ﬁg%héﬁﬁltuted by
01_6 1}91Df§%1fs£§é Odr 8 g#&gﬁtgggup optionally substituted by 1 to 3
substitnents se ected rom 30(a) a hydroxy group, (b) a 01_6 al koxy
group opt i Brneblems ubsthe (Raddrasy kg6 the Aryengroup(s), (c) a 03-6
cycl oal kyl 958K optionally substituted by 01_6 al koxy group(s), (d) a
06- 10 aryl grou (e) a 5- or 6-nenbered unsaturated heterocyclic group
optionally substTﬁ@ﬂpﬁbiﬁhﬂ»&hﬁﬁh&d@@sh;m@fioapﬁevi@e8&m&aﬁeﬁed&&a&@mated
het er ocyclic group optiqnal ly substlt ted b o 3 substituent
sel ected fFBREFBENY A YRR agrisups it amet¥§3’ DT AT kyt" gt%?@%
optionalj yféyb%étu%@éiu@éhtl d:0 p%o%tx@%lxtlueetsa§§b§§t@ddt§@e§@@s hygy oxy group
and a 01_6 al koxy group, (i) a 01-6 al koxy group, nd . 15(iv) an
oxo gr oup, 2¢git al 08- B e yieteringritoxyr @ﬁ@@byléﬁ}saOQGaEEP%mww@ﬁqﬂkﬁﬁﬁﬂﬁsr(|) a
- or 6-nmenber n urat t.erocycl ( or
6- nenberednga ﬁgﬁ %3% :gf%gbqﬁ:c%&ébe%u§é¥%%59§8%ﬁ? %%da%%%gt§$3up
opti onal | ywnbae- aﬁé Ioh sesdubgt | ArutTak iywrsbhsbirtyuentsonsel ected from
(i) a Cl-6_al kyl %£ optlonally substituted by 1 to 3 substituents
sel ected f¥B#PE VAR ot BFRd®Sxy group and a carboxy-01_5 al koxy
group, 29(irbppa; 01_6 al kyl - carbonyl group optionally substituted by l1to3
substltuents seiected froma hydroxy group and a Cl_6 al koxy grou (iii) a
01_6 dkoxbonyl gFaproptéwnssuisstiaun éavsy co5dr0tasylngeoep(s)st %om V)
a 03_5 cyclgal ky] rbonyl. . grqu onald y. HuhPtL ~Pi _s dl kony
grorp(s), 5%2%kgL%§€69§I%%ﬁéﬁ%§}% %%%?H' §¥|yH§ub§%%tﬁ§§E y C6_21) aryl
group(s), nrmnmgsaxasosa5n¢ychmahkyhrg%@mps@ptlenahhytsubst|MMted by 1 to 3
35 substituents selected from t% a_hydr ox group, and (b) a 01 6 _al koxy
gr oup, (4) A%06110" ar i1 Pigridup Bpt dﬁaftﬁ‘%‘BSt tuféd(By 0184l kyl°'gr oup( s)
opti onal éytﬁéb$Pb£E%&%_Qhﬁ%éébﬁ&ﬂEﬂ&@%ﬁf%h%@&mmué@(éig@@%@glﬂ%@ngUp
optlonaf | y mono- or di-substituted by 01-6 al kyl group(s optlonally
subst i t ut ednbyh0Bot00Ar yt 7 grioup( shn (B @ 15nter tennenBef 88 uhsat utEt@d

heterocyclg%egggggdo ﬁlgﬁail% 1npﬁ&hﬂﬂkﬁchso%% gmﬁ'*&tngrngﬁﬁéelL
compound having an ITK inhibitory action, which resulted in
the completion of the present invention.

35 Accordingly, the present invention provides the following.
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(7) a 5- or 6-nenbered saturated heterocyclic group optionally /0
substituted by 1 to 3 substituents selected from(a) a 01 _6 al kyl group,

(b) a Cl..6 al kyl -carbonyl group, and (c) an oxo group, (8) a 03-6

cycl oal kyl by groupoued 15pEoycar€3-10 Hrylfdadrhomyl fgroupa oF I RiTand RS
form together with.the.nitrogen ato d .car .atomthey are bonded to, a
5- or 6-nﬁﬁ%%ﬁQ§f%%ﬁﬁ%%§l nﬁﬁgggu%gﬁ?tléikjQ§%%§$%6xo group and optionally
further supsigguted by 1 to 3 substituents selected from20(a) a hydroxy
group, (b) a 01-6 al kyl group optionally substituted by hydroxy

group(s), (c) a Cl-6 al koxy,groups_and (d) a 03-6 cycloal kyl group. 25 [3]
above

The conpound &tording to ¢ nEE%ioned [2], wherein RL is a hydrogen
atom and 112 ard d ferenﬁ and each is a C1_6 al kyl
group, or a pharwaceutigal INaceeptabl e a al i the]: eof 30 [4] The conpound
according to the abope-nﬁntHoned [3], wherein RT is a G ..6 al kyl group:
and R8 is a CL16_alky roup substituted by 1 to 3 substituents sel ected
from (a) arRBydnoxy grolp, 35(b) a C1_6 al koxy group optionally substituted
by 06_ 0 aryl gagroup(s), (c) a 03_6 cycloal kyl group optionally
substituted by Cl_6 al koxy group(s), (d) a 06-10 aryl group, 5(e) a 5-
or 6-nenbefeghdmnsaturated heterocyclic group optionally substituted by oxo
group(s), (f) a 5- to 8-nenbered saturated heterocyclic group optionally
substitut edhdeinto 3 substituents selected from (i) a hydroxy group,
lo(ii) a q$rqsalkyl group optionally substituted by 1 to 3 substituents

sel ected from™a hydroxy group and a Ol -6 al koxy group, (iii) a 01 _6 al koxy
group, and{1j vy mani:aergreadgy, 15(g) a 03-6 cycl oal kyl oxy group, (h)
a 06-10 aryloxy group, (i) a 5- or 6-nenbered unsaturated heterocyclyl oxy
group, (j)X%)5¥}6ﬁgé?ﬁé d §aturated heterocyclyl oxy group, and

(k) an gm P, Qpty I 18hadl ¢ subsdd futed _gubsfituents
selectegﬁ}p%%9£qﬂ'6Qﬂ%§?ﬂ§gg%fgogﬁﬁyl gro%p optionallybéhggfﬁtut%d by 1 to
3 substitugnewp 6elected froma hydroxy group, a carboxy group and a

car boxy-01.6 _al y o] (dd 0 | - car bonyl group
optionall&Rsu§§fi u?%%'bféf?gft%§ %%%%Fﬁ%uéﬁ?sgééﬁe%ged froma hydroxy
group and @&l0la hpdkayan gitaup, or(iii) a 01_6 al koxyvearbonyl group
optionally substituted ]J.ra aryl grou , and. . iv), a C3_6

cycl oal kyl fehrbdriyé Hrotp Gt oﬁgftwggglguf)g}?ﬁh?%tbe%fjiﬁl. (_téj al koxy group
(s) or a pharsecewicaldy acceptable salt thereof, [5] A conpound sel ected
fromthe follow ng formulas [ 0014] [0017] /o or a pharmaceutically
accept abl e sdkt) ehbydobxy FBPul phd maceuti cal conposition conprising the
conpound according.-to e he ove-nentioned [1] to [5], or a
pharnaceuticaF1ygagéép?g%ngs%?%uéhé?ggf, and a pharnaceutically acceptable
carrier. 1% [} sAnrchlé irebrbstatedonpri sing the conpound according to any
one of the @$ove-nentioned [1] to [5.1" or a phernaceuticaliy acceptable
salt tlseré ?0][8] An agent for the treatnment or prophylaxis of an
nf1="..=1"nry _di sease, conprising the npound according to any 20 one of

t he above-nentfoned [1] to [5], or a pharnaceutically acceptable salt
thereof. [9] |[The ag@dt according _to t above-nentioned [8], wherein. the
i nfl ammat or y-di eis rheunatoia\qg rlig@ [ 10] An agent for the
treatment or prophylaxis of an allergic disease, conprising the conpound
according to anyione of the above-nentioned [1] to [5], or a

phar maceut i cal | yf@ccept abl® salt thdféof. 5 [11] An agent for the treatnent
or prophyl axis of an autoi mune di sease, conprising the conpound according
to any oneypf it hes ahovesqent igned [l it0ohShy ehcacphasmmceutd cally
acceptabl e salt thereof. [ 12] The agent according to the

above- nent i ofede [ 1119 wherein | o the autoi mune di sease is rheunatoid
arthritis. ,h13] An inhibitor of rejection in transplantation, conprising

t he conpouﬁd according to any one of the above-nentioned [1] to [5], or a
phar maceuti cal | ywieecepi abl e salt thereof. [ 14] A nethod of inhibiting

| TK in a mammal , _conprising 25 adm ni stering a pharmaceutically effective
amount 8f the cofpdtlind according to any one of the above-nentioned [1] to
[5]., or a pharmagepti caldy-pacepisabl ¢ salt thereof, to the manmmal . [ 15]
A nmethod for treating or preventing an inflammatory 20 di sease in a mamml,
conprising adm nistering a pharmaceutically effective anount of the
conpound according to any one of the above-nentioned [1] to [5], or a

phar maceutically acceptable salt thereof, to the nmammal. [16] The

met hod according to the above-nentioned [15], wherein 25 the inflanmmtory
di sease is rheumatoid arthritis. [17] A nethod for treating or preventing
an allergic disease in a manmal, conprising adm nistering a



[23] Use of the conpound according to any one of the above- /5 nentioned
[1] to [5], or a pharnaceutically acceptable salt thereof, for producing an
agent for the treatnent or prophylaxis of an allergic disease. [24] Use of
t he conpound accghdiang::to adiylopeocap, t ved above-nmentioned [1] to [5], or a
pharmaceutical |l y acceptable salt 20 thereof, for producing an agent for the
treatment or prophyfaxis of an autoi mmune disease. [25] The use according
to the above-nmentipned@HenWaepgi N the autoi mune di seases is rheumatoid
arthritis. [26] Use of the conpound according to any one of the above- 25
mentioned [1] tol9)5]a Core &lpWar Arueent Peal ¢ye bk eptdlid uwgic byhér 66f 3 for
produci ng an irﬂ%&g§é¥$dght%eg%gghggdi@ré$ansplantation, [27] A conmerci al
kit conprifig (a) @ pharnactilical conposition conprising the conpound
according to any orie)ofi BQdtbtey ajpowes,mentioned [1] to [5], or a
pharmaceutical ly ?ﬁgegtgble ialt t hereof as an active ingredient and (.1))
a. written descriptPdn2ass6ciaf & tH&tBi th, which states that the

phar maceut i cal conpg$igigargg&wCﬁréﬂyquld be used for treating or preventing
an. inflammtory disease, an allergic 35 disease or an autoi nmune di sease.
[28] A commercial p&¢kager-corprdsy mip{kDYd g&Faceut i cal conposition
conprising the co n ccordi.ng ny one of the above-nentioned [1] to
[ 5], orﬁg.pharnacgﬁg?cglﬁﬁi%é%!p 5%]g§éalt t hereof as an active ingredient
and (b) a 5 witterfdesctCipsiamylassociratipd therewi th, which states that the
phar maceuti cal conposition can or shoul d be .used for treating or.preventing
Bn i nflammatory di Shs8 SRIGPI SFETE GHOEaSd o MSRC5UPE: RRLREP T bEdseT

[1'] A conpound wepresentied by otbesfol lowing fornula [I'] or a /o

phar maceutical ly acceptable salt thereof, or a solvate thereof; [0018]
[0019] /5 wherein R¥)i§ P1)ch hyrByeithtBRa (R t&cheF6X9CYEbup, 96PUR 3) a
01 6 al koxy gro Tol | I Ltut grooup(s); Rr and
R3' areh$he sangﬁggﬁ%F%p'ré%%ggﬁghggghsgsé%fﬁgg&%€d$%ég%a§foﬁ?g%r a6 al kyl
group optionally suhbsteatédlLey S-sabstiddierrsirsdgleecthedefrcaoge2beayrauhydr oxy
group, and (0) a,Cl.4 al ko roup; and RY is a group represented by [0020]
O 0 NR8'r Fie(§i516%2ﬁfﬁ&ﬁ%€th§uBOnded to the 5-position or the
6-position of thesndale rkRgs § gigr-R6' is (1) a hydrogen atom or (2)
a 01-6 al kyl group, ané R6' Is 10(1) a hydrogen atom (2) a 01-5 al kyl
group optional | y{sSubstit wed Bprbergd3usgpiuretient RBesel @ei@d-JF 9uPa) a

hydr oxy_group, ( - P, 15(

(B o 0105 A ko oy e evoe £8Pt Y st

aryl oxy group, from (g) an am no group optionally nono- or

di - substituted 20by gl Ghalkél grou (%% (h) a 5- or 6-nenbered

unsat urat ed het er od@¢| FcPEROEHY opf P Hhal ¥37 substi t uted by 01-6 al kyl
group(s), and (b) & Ci_s &lkoRySgr&ipb-deenbered saturated heterocyclic
group, (3) aCl-5a.1l kgx¥ group, (4) a C_.)..0 aryl group, or (5) a 5- or
6- menber ed unsathir @°6d *hef @¥beyie?de- o HepttirenairrogapseF Pt BeEvyEne to 3
substityents sol forom _ d u - ; | koxy
group, %f R5' a&%ﬂ%%ﬁ(ﬁé%‘%g%e?ﬁ2¥p&gﬁﬁegﬁg E'%?ggeﬁgg$%n§?ﬁ§§%égggﬁﬁonded
to, a 5- or 6-nembered cygtiicraiilye cthhieneydl wethnbneor st-optritonadd y
condensed with a“51_QL”§;Q§q$ red un aSuraLed hgﬁeroc%glﬁ% (%?Lchliﬁw
optional |y substitTied Dy 503 “Subefi t GBATSEEI Ected” FT oM B( )Y & Hydroxy
group, (b) a 01-&.&dkudglioUpiei(C)ca €kné al koxy group, and (d) a C1_6

al koxy- carbonyl group; 137- is io(l) a hydrogen atom or (2) a Cl-6 al kyl
group optional |y subst izt litvédby 27¢@>3 substituents sel ected from

30 (b} a Cig alkyl group,
(

(1

A
J

8]
R

8]

'._J
<~
3
4

(dy a Ci¢ alkoxy-carbonyl group;
R is
{1y a2 hydrogen atom, or

35 {(2) a Cy.e alkyl group optiocnally substituted by 1 to 3

5



(a) a hydroxy group, (b) a Cl1_6 al koxy group, and 15(c) an am no group
optionally nono- or di-substituted by 01 5 al kyl group(s), and R8 is (1) a
Cl-6 al kyl group optionally substituted by 1 to 3 eubstituents sel ected
from 20(a) a hydnoxytigneups selgbyed Cle6 al koxy group optionally
substituted by C6- 30 ary %aoup(s , (c) a 03-6 cycl oal kyl group
optional |y substitdféd®byY Q%Yaqm group(s), 25(d) a C6_10 aryl group,
(e) a 5- or 6-nenbgredzupsatyrad.ed ML%{,O%@ ic group optionally
substituted by oxo group (S) (f) a 5- to 8-nenbered saturated

het erocyclic group (6pt BBnall§o sEba4d tQREPey 1Y 10503 8HbSt T Fyeht sttt ed
30f rom L1NYdr nv nn Lif)ya L6 al kyl group optionally

subst i t ut ed by 1”3{3{ (r)hrli:%6 s%ult%{gtli tgl]jg%FS()j)S’d %l(lzétied froma hydroxy group and a ClL 6
al koxy group, 35tfiiis) a C1_5 al koxy group, and (iv) an oxo group, (9)
a 03_6 cycl oal kyl oxy oup, ) a 06 40 aryl r.oup,, (i 5= Qr

6- menmber ed unsat )ataegih%@é?‘&@y@@%x?p%b?%%gfy &b%%)tugc%j- %gr 16%%3‘0& ed
sat urat ed het er ogyed V1 1 QXA S QWP ec@BH from (k) an am no group optionally
nmono- or di-substituted by substituents selected from70(i) a 01_6 al kyl

gr oup, (ii) (@02 BYAFRYY-TEeWonyl group optionally substituted by 1
to 3 substituents lLect ed f VAIg ; oup,
(iii) apo(s)l- 6 al koxa?’éa%bghﬁ 58?%&%‘%%%%“%&3%?? P%%ggé%go%%.%%war yl
group(s), and aryl 4giodp @&)03_6 cycl oal kyl -carbonyl group optionally
substituted by Cl-6 al koxy group(s (2)_a Cl-6 .alk roup.optionally
substituted by 06.46?afay?3"§r Sﬁf)?éﬁi,k%(%ﬁo% 63 O@?@ﬁg’agﬁgﬁgbg%%%gnby
optional ly substituted:dy Ldmp3dssybstituents selected from (a) a hydroxy
group, and (b) a 01 6 al koxy group, (4) a 06(40 aryl group
optional |y substitufedab{s0d-& %l A H5gr oup(s) optional ly substituted by 1
to 3 halogen atons,, . (3) can kD QH@(? i gnal < h=su it ut ed
by 01._%§ al kyl gro(l% s)5 08?{%%‘% su gﬁéf ut eé%ﬁngggggsI&lgrgﬁ%%%),

6- mei r Ler ed unsatpir atredl betsubstriduced by grouprsepptl onal |y substituted by

01 5 al kyl group(s), 7). a5--_.or 6-nmenbered saturated tietterogycdic group
option.ally substi t(&)e((i‘ %}7 ?Ot g_lge@ﬂ%lé%?ﬁﬁeeth rsa%seeq' g%e?cggofclygﬁhlt:a? 8'8.1 .6
al kyl group, 35(&)tendirp aldetitearionyl 10E0Up, sapd: i {odned OX@@=uUp, (8)
a 03-6 cycl oal kyl oxy group, or (9) a 06.40 aryl-carbonyl group, or R and
128' form togeth&®™with the nitrogen atom and carbon atomthey are bonded
to, a 5;, or 6-nenbered.cycl, ) ]_.%lﬁ%stituted by an oxo group and

opti onaf?y further sugé i%ul%%%ﬁgl igto 3 substituents selected from

(a) a hydroxy group, (ii} a Ci.s alkylbyrauploptabkgllyr supsoptiioedibty 1

substituted by 10hydro roup(s), c)_a 01-6 al kox roup,
ond 2O SRS SR satericog Sagn 2R URCEd o T abbsart ed
by the foll ow ngzfpsml @ ddp,-al or a pharmaceutically acceptable salt

t hereof, or a solvate /5 thereof: [0022] [0023] wherein 20 RI' is (1) a
hydrogen atom (2) a hjydtbxy grodikwy 9r3Pa erds al koxy group op on 1
sl,:bs t.1 tuted oy Lmaryl (Q@&Q{ ); 25 122' andare the sane or
differe%ﬁ and each is 1§n 7-1 ﬁy fogen atom or (2) a Cl_6 al kyl group
optional ly substitutgday:l tgc3oslbsliosnemtsusel ected from (a) a
hydr oxy group, and (b) a Ol'i6 al koxy group;, R7"1is a Cl_6 alkyl group
optional [y substi tu@gd %)%ﬁ“lmt‘br %:t%s{%lli‘?‘i%nts sel ected from (a) a
hydr oxy group, (i(0b)a &-01+6 cahkOXy r@f OUPs a @ik B € ) @ik 8 VRQ I HeWP

optionally nono- or di-substituted by 01-6
QoD

30 (3) a 5~ or o-membered saturated heterocyclyloxy group,
and
(k} an amino group optionally mono- or di-substituted
by substituents selected from
(i) a2 Ci¢ alkyl group opfionally substituted by 1

35 to 3 substituents selected from a hydroxy group, a

6



al kyl group(s), and R8'" is (1) a 01-6 alkyl group optionally substituted
by 1 to 3 substituents selected fromio(a) a hydroxy group, (b) a C1L 6
al koxy group optionally substituted by CE40 aryl group(s), (c) a 03_6
cycl oal kyl groupcaptd:gnaldoypsabst kt udedoby-Ole 6 ladckoxyrgupup(s), 15(d) a
C6-10 aryl group, (e) a b5- or 6-nenbered. unsaturated heterocyclic group
optionally substitutegjﬁy‘%§%*§F35§%§f?rbonyl(?5099EQPH%9W§- nber ed
saturated het er ogyedt G @RUROPt LeNgl by substddil etk iy tkd @rdmsubstituents
selected from 20(i) a hydroxy group, (ii) a 01_6 al kyl group
optional |y substli¥ditety syroprt 678 substi @ Uepts $ElWoted from a hydroxy group
and a Cl- 6 al koxy group, . hil) .8 kgﬁy rQUR, 5(iv) an
0X0 grou%, (g) a OS-GHQVQI53Fﬁ?1%%$b§¥oﬁ%%b?ﬂfia Cﬁ?ﬁO arf?%ggygroup, (1) a
5- or 6-nenber edsuinstait turtatcedbyh€t-es ooyl yroxap (grioupnd (j) a 5- or

6- menber ed saturated heterocyclylo oup nd 30(k) an am.no _group
optional |y nono- or dfg%hﬁ%tGt%fﬁﬁﬁéﬁg%VEQ??$B%%¥£7}%?¥16¥géﬁnﬁgﬁ¥l(i) a
Cl-6 al kyl groupsufdddt ) al kyhigagpoaybug(oup optionally substituted
by 1 to 3 substituents selected froma hydroxy group and a Cl6 35

al koxy group,  (2) a Cy4 jghkogvogreval Rekycrat bormHOGridus sshtivoRalib y
substituted by oup(s), and (iv) a 03-6
cycIoaI&@I-carbggﬁﬁpéﬁgﬁkjggfionalIy substituted byal koxy group(s), .5 (2)
a Cl-6 al koxy gr6dp @plionmaldlypadlbst protedobyl @6 U0y arudstgrogpdsby 1(8p a
03-6 cycl oal kyl gro o.tioqgllé sugsti%uted by 1 to 3 substituents

sel ect ed fron1(a§ Ee 5 6GpEChiid F6¢B) a 01-6 al koxy group, (4) a
C6_10 aryl group optijonahkMrsubssidwt ety 01-6 al kyl group(s) optionally
substituted by 1 to 3 hal ogen atons, (5) an ami no group optionally nono-
or di-substituted By)CE- 6ral RYKOFY cUpTE). optional |y substituted by C6-10

aryl group(s), i 6 - 6-P$E€e di turated heterogychl ¢ g1 pUp
optionaﬁ%y subst?%&t%éﬂﬁv é??iGga Ié%}oupiéfg (%3 é 5- or %-n%ﬁbere
sa}uratgdfheteEO@ymm%;xwgmq?ﬁxfpﬂﬂqnahbgé$bb$eﬁ2?ygb ?z ?.HaidganﬂmtDWEuents
selected from(a).a Cl1 6 alky roup, . a Cl-6 al kyl -carha roup,

and (c) an oxo g%%hp?nf%ﬁlQQ(ﬁ§p pc?@F&ﬁP%@ﬁvaoﬁ?Bd%% %ﬁ‘i@§4ﬁ¥a§§?%22©p

aryl -carbonyl group,aofy Rearouand)138tibanm yt egesherutdd by g_ni kregen atom
and carbon. 25 aton1t2§¥ are bonded to, a 5- or 6-nenbered cyclic am ne
substituted by a®re¥®'Yroup and optionally further substituted by 1 to 3
substityents sel ed £rom( 0 QUR e 201,16~ al kil

groupsu @titutedﬁ@tr%x% 3 é%%ﬁg%%%ga(é¥ngC1-6€al oxy gr%%p, éﬁﬁn%ﬁ) a
C3_6 cygloalkyg_@pt%mna%Fy]i?bqﬂwmm?@ebyiGa? abhpbs%t@@m(mbnpggsing t he
conpound according to the above-nentione ‘1,0 ' . a

phar maceut i cal | y(g}:c%pé"éb‘?% _éf]eﬂ%%ﬁgldeSﬁgug?tgdséﬁg%ﬁ%w&;%%O?r,OUPand a

phar maceut i cal | yopecepi Bb} es\gadttic@fted b4 I AB agenbst Orudies tyiaidmnt or
prophyl axis of an inflammatory di sease, conprising the conpound according
to the above-nenff@hed [1'] or [2'], or a pharmaceutical Iy acceptable o
compoundt accor ding g thé dboys: qeRt ored [1'] or 121, or a T 0
phar maceutical |y acéeptabhe sakylfherhmﬂylcmr@ugmkmnde’thereof. [6'] An
agent for the treatnent or groph | axis of an allergic /o disease,

conpri sing the compdundacé rafﬂépto the above-nentioned [1'] or [2'], or a
Bgent for the t1eatmont or prophylad o Gf an’aut ol mune. di sease, compri 8ing
the conpound accéfdi ng-to the '/ 52abovel nehtiioned [1'] or [2'], or a

i b1 €0 of 1) Setion | ntCFans T nCArt on oo (s ag rhe ompodad
according to thecabbwﬁ-mtmmitﬁmgiqﬁb]bamdeﬁztpﬂ er "a phafracewicaldy-lic
acceptable salt thereof, or. a solvate 20 thereof. hg'%ﬁg np{pod“fpy .
treating or prev%ﬁf?%gs%m?#$ﬁﬁ%m%é¥bf§l&%§e§§8uPnaQ nBRHRP"® Cotpri'si iy

adm Ei stgri ng a Qﬁﬁéﬂgﬁ@%@cﬂ(}%}|1y21:€é§f3€@3tdb\é%iﬁliﬁ@wﬁ% gé;ébffgomés nd accglrdi ng
to the above-nentione "] or ‘], or a pharmaceutica accept abl e
salt thereof, or a @ﬁl@gﬁé%ﬁﬁéwgaﬁgﬂﬁrthe gannal. [10'] X met hod Por
treating, or preventjng.ap all hc.dLseass: | el Ly GoMmRH $ing
adninis?ering a pha?ﬁagég?fkgﬁkgieggggﬁi@gtgﬁ%%ﬁgpé? f%é’conpod d accordanp
to the above-nentioned [1'] or. [2'], or .a pharmaceutically acceptable salt
30 thereof, or a solvate thereof to the manmmal . [11'] 71/2 nethod for
treating or preventing an autoirrrhne disease in a manmal, conprising

adm ni stering a pharmaceutically effective anmount of the conpound accordi ng
to the above-nentioned [1r] or [2'], or a pharmaceutically 35 acceptable
salt thereof, or a solvate thereof to the mammal. [12'] A nmethod for



20 Description of Enmbodi ments [0025] The present invention is
explained in detail in the following. The definition of the termused in
the present 25 specification is as follows. [0026] The "optionally
substituted" inchubesbaetdupubstitution and without. substitution. (no subs
ttion) at subsiThitEblle posit ion of an object proup Here, the "no
substitution". ment302that AHfOUEE Y ut &BFe positions of an object group
are each a hvHrnmangat pm] 002741 6a1xy1 o2eapRl es of the "hal ogen atont
include a fluorine atom a chlorine atom a brom ne atom and an iodine
atom 35 [0®28} compound rppeesenrtedabRyrhgristpoiegnd camSt Paildhe] chlid or
brancheq5c£§é£h$ég&g. %?1yh%%%g§@Fg9Q 9£PHpuﬂé%%ﬁ% 1 to 6 carbon atons, and
exanpl es thereéo TNl ude “a et yl ~group, an ethyl group, a propyl group, an
i sopropyl @gooup] a butyl group, an isobutyl group, a sec-butyl group, a
tert-butyl group, a pentyl group, an isopentyl group, a neopentyl group, a
1, 2-di net hyl propyl group, a A-ethq oropylcgroup, a hexyl group, an isohexyl
I

group, a 1,2, 2Rfrimet hyl pr al di met hyl butyl group, a

2, 2-di met hyl but w _.gr oup, group, a 2- 20 ethyl butyl
group and the |trke. ~0029] N e~ NI _ koﬁ§19ra&p" means a hydr oxyl
ltheb&bd*e-nentione "Cl..6 al kyl group", and exanpl es
-.‘y group, an ethaxy group, a propoxy group, an Is

group substitutied b
t hereof include~a ne

i sopr opoxyRgroup, "a butigxy group, an i§%butoxy group, a secbutoxy group, a
tert-butoxy grgep, a pentyloxy group, an isopentyl oxy group, a neopentyl oxy
group, a 1,2- dinethylpropyl oxy group, a 1-ethyl propyl oxy group, a hexyl oxy
group, an isohexyloxy group, a 1,2, 2-trinethyl propyloxy group, 20 a

1, 1-di met hyl but yl oxy group, a 2,2-dinmethyl butyl oxy group, a

3, 3-di met hyheoeykoxy group, a 2-ethyl butyl oxy group and the |ike. [0030]
The "C3 ﬁycd al kyl group” neans a nonocyclic saturated 25 hydrocarbon
group havi ng to 6 carbon atons, and exanpl es thereof include a

cycl opropyl(1greupydeogyrclaahmt,yl group, a cycl opentyl group, a cycl ohexyl
group and t i ke 00311 The "C.3_6 cycl oa] kyl oxy group” neans a hydroxy
group 30 s&ggt?t@ﬁéﬁé%W'%%%&hbévb-nentioned "03_6 cycloal kyl group", and
exanpl es t heyegfcj ncd uds:a PRRAYNEXY yIEOUP: 1 Buty e 9puly,0Xyygroup, a
cycl opentyl oxy group, a cycl ohexyloxy group and the |ike. [10032] 35The
"C5_10 aryBrgepdp’: means an aromatic hydrocarbon group having 6 to 10

car bon 0ons, e e f 4 e greup, a 1-naphthyl
group, ?Zgﬁaap %{yl égrggjﬁgéagﬁ%ﬁ%h%I#Jk@ééé%%et?g?l:&eggilcg %gphenyl group. [0033]
5The "05_1Qlary| oxyrggaupitaeans a hydroxy group substituted by the
above-nentigpned "05 10 aryl group",. and.exanples thereof jnclude a phenoxy
group, a 1fggpﬁtﬂyﬁﬁé§k§;cﬁﬁéhgagéﬁﬁgﬁﬁﬂﬂyl8ggsg?Bﬁﬁe%ﬁﬁyt%g“?#£e. Preferred
is a phenoxyrgtotPent® $0034ed from The "5- or 6-nmenbered unsaturated

het erocycl i c group” neans a nonocyclic unsaturated or partially unsaturated
het erocyclic gﬂodpfh@Vpﬁg 5rekre fPflg- constituting atons, which contains,
besi des car bon.at.ons, 4 0 atons 15 selected froma nitrogen atom
an oxygé% ato aﬁhqgﬁéé&%%ﬁyagg%§5Vhen the group contains a sulfur atom as
a hetero arOmidg he Guj fairkvdt gmous optionally smmo:itortedi toxilditzed. Exanpl es
of such group_include a furyl group, a thienyl group, a pyrrolyl group, an
oxazol yl gFBEB?léﬁeﬁk‘az‘bﬁ?‘}‘%%ecgrioﬁfg‘f an 20 isoxazolyl group, an

i soxazol i nyl group,na:thivazekbyl group, a thiazolinyl group, an isothiazolyl
group, an isothiazolinyl group, an imdazolyl group, an imdazolinyl group,
a pyrazolyl gffoup: ‘a pyddzeli ayFugroapd an oxadi azolyl group (a 1,2, 5-

oxadi azol yl group .3, 4- oxadi a 4= adi.azol.yk
group),zé thig%iégb%?%jg}gﬁ%u?ab%ﬁggé%%%ggﬂ?%%of%i%gféﬁ%?ﬂgﬁ%Qe@ g& Lbb

1, 3, 4-t hi adiLagal yiogroup, and, 2, 4-thi adi azol yl group), a triazolyl group (a
1,2,3-triazglg} group, a 1,2,4-triazolyl group), a tetrazolyi group, a

y

pyriciy) gPou # a pyrimdinyi group, a pyridazin7l group, a pyrazinyl
group, 30 gnoup, ca dihydr Ocﬁb’cﬁlﬁgd%ptgircﬁiéq,l%ﬂ(},ubfé@ilthl&@d 500855 3 The "5-
or 6-nenbered unsaturated heterocyclyl oxy group” neans a hydroxy group
subst it ut egdvbytt hecabdvee hentsdresP™ 5- or 6- menber ed unsat ur at ed
Pﬁperocgglic pqunKﬁQg?pééqgigs 35 thereof include a furyl oxy group, a
i enyl 6xy group, a -’ pyrrol'yl oxy group, an oxazol yl oxy group, an
oxazol i nyl oxy group, an isoxazolyl oxy grqup, an isoxazolinyloxy group, a
t hi azol yl oxy group, a thiazolinyloxy group, an isothiazolyloxy group, an
i sot hi azoli nyl oxy group, an i m dazolyloxy group, an 5 i m dazolinyl oxy
group, a pyrazolyloxy group, a pyrazolinyloxy group, an oxadi azol yl oxy
group (a 1, 2, 5-oxadi azol yl oxy group, a 1, 3, 4-oxadi azol yl oxy group, a
1, 2, 4- oxadi azol yl oxy group), a thiadiazolyloxy group (a



group to which the above-nentioned "03_6 cycl oal kyl group” is 20 bonded,
and exanpl es thereof include a cycl opropyl carbonyl group, a

cycl obut yl carbonyl group, a cycl opentyl carbonyl group, a cycl ohexyl carbonyl
group and the{ld}i ke C1[0842bxy group opThendi0f Bdbatylkucadbopyls-gr eup’l. nmeans
a carbonyl group to 25 which the above-nentioned "Co aryl group” is bonded,
and exanpl & OPRZ?EOf i nclude a benzoyl group and the |ike. [0043] The
"carboxy , al koxy @r,oupycIBangyi hgrabova-tmiatdlaned 8it6ratkanyy group” to
whi ch a carboxy group is bonded, and 30 exanples thereof include a

car boxymet RéX9XGr @UpaP 682 rPrbOXYflthOXy' ' -"Cr/-)0XyprOpr). Xy grfllip, a.
2-chrbo t hy] et hoxy gr -car boxybut oxy group and the |like. Preferred
is a carggxyngghg&ﬁkdgoggfl[%ﬁﬁﬁﬁ 35The "5- or 6-nmenbered cyclic am ne"
means a satur@tled Sheter éeyehbehasi mgsHoworate:d ihegegongtiltiut pnguat ons, whi ch

contains at | east.pne nitraogen om besi des carbon atons, further

opti onal | yog%mvgﬂ@y 1515%5@%#&%95&%8\183?{% froma nitrogen atom an
oxygen atom and a& S fur gahefbe Wbl Chatsrax honiead ndcscthe gikbrpgen atom
constituting the ring. Wien the ring contains a sulfur atomas a hetero

atom the SBEfarabtvmisiogiitathalay IndRo3 R EF 1 6%e 2 etk - i@t fesmof such
ring include pyrtolidj qég!ggine, i soxazol i di ne, thiazolidine,
isothiagélidinefE?nédgggf?%?n ,1lyrazolidine, pi peri di ne, /o norpholine,

t hi onor phol i ne, {pipeaaZi-peslyll-gdivgxicgeiisobhilgzetbdimeyted by 1 te 3

1, 1- di oxi det hi rphol i ne, and i ke 0045] he '5- ar._6-nmenbered
unsaturateﬁuEE?gEBQQE?eﬁéiﬁé%ﬁ§}Q%ﬁﬁhgc§¥hf8xﬁng5?ﬁ?aﬁ%%l%#hpﬁfﬁﬁgﬁWy

unsat ur at egrbBgpgerocyclic is group having 5 or 6 ring-constituting atons,

whi ch contains, besides carbon atonms, 1 to 4 hetero atons selected froma
nitrogen atom anldxyger-atdhrant & 3EW f @%tom Wen the ring contains a
sul fur omas a;hetero o) e sulfur atomis optionally nono- or
di-oxid?%ed. Exgﬁgfegﬁo g%d%%“#?ng i ncl ude 20 furan, thiophene, pyrrole,
oxazol e, i soxagolae Csthicgzdbelkiysokhi azobe, i m dazol e, pyrazol e, oxadi azole,
t hi adi azol e, friazqgle, tetrazole ridine, pyrimdine, pyridazine,
pyrazine, riaZi'né ﬂﬂtﬂﬁyi?ﬁ%.g%?ﬁ¥£6] 25 Each group of a conpound

represented byt he F-ogruleamkhbetbar ehnat i sOMRida®E 0 yhexgblrevbat ed as
conmpound [I]) is explained in the follow ng, 1C04/1 30 (1) a hydrogen atom

(2) a hydroxvilrdup- 6 SBprkecsd, BahRKDGL GrOuF qPicet ProaP net B Xy
group, an i SoPrOROXYG-OURL QB! HARaLLY: Sybaliduted By LBl0 aryly group(s)
(preferggly, prheny S%b%pngsngnd %réyerég?y a hydfbggn atom g{,0048] R2
and R3 aresthetshuenvs skiderentizamd each is (1) a hydrogen atom or (2) a
01-6 al kyl group.(preferably,,a nethyl grou optionall substitufed by 1
to 3 substi tuen'gégsal Eiﬁe?ii%l¥]0rﬁroup (&* é’q‘?gé?ogybagﬂ)gﬁ¥e§n £ tc(t)l% a 01-6
al koxy grodppépiefenedl yelactnel Fom o oyRkoxgngrang, pseterisbty diesame or
different and each is a 01-5 al kyl group (preferably, a nethyl group). 10
[0049] R4 RBAa2gfabpCo¥Bpreseht &t by 0e50] 00 [0051] 15 which is bonded
to the 5;positign; or 5t Ae, b Posi Ll amdayil e dBIBLE: 6hag: yREbS: Prafa bl v

[ 0052] 05 rUfongllah?c 1fsa onded to éheQﬁbggﬁtFo% or the %-poggfgonq%% t he
i ndol e ring, tor3ranEsntudntf 0055]ctwhl dhroirs abordedxyogthep 6apdsi tG:on of the
indole ring,,and nore preferably 5 [0056] O [0057] which is bonded to the
6-posi ti on“of “Fhe®fAddi e ring. [0058] 10R5 is (1) a hydrogen atom O (2)
a Cl-6 al kyl groupi(preferabl yora- methyly group,y ancebhyl 1gr eup)t i{0059]
15R6 is (1) a hydrogen atom (2) a Cl-6 alkyl group (preferably, a nethyl
group, an &t¥hyb-:grioup, w4 rdepropyl group, an isobutyl group, a tert-butyl
gr oup, neopentyl,, groudp, 1 & i et hyl Yl oQE0URs 5 By i 2
trinethg?propyl(gr%up) gﬁt?%n%%%y%ﬁ%fgﬁkgﬁgﬁ'ggosﬁsu é%i?uenys sel ected
from (a) achpdroxytgroup,C:.s alkoxy groupdleRoxy group forof Or PhlY rl MP hoxy

grouP, a pquoéycgzog?koggléﬁ%ﬂgOj%ﬁ%ﬁkﬁ%%p%Ubstituted by Ceorp aryl
group{s),
(2) a Csp cycleoalkyl group optionally substituted by 1 te 3

35 substituents selected from



25(c) a carboxy group, (d) a C s al koxy-carbonyl group (preferably, a

nmet hoxycar bonyl group, a tert-butoxycarbonyl group), (e) a C6-4D aryl
group (preferably, a phenyl group), (f) a C6-10 aryl oxy group (preferably,
a phenoxy groUp ,& hydrcgy amoapi nendroup optionally nmono- or di-substituted
Cl-6 al kyl gr ps ref abI ! met hyl group), 5(h) a 5- or 6-nenbered
unsat ur at ed h F%Q§CQ| épay “bteferably, a furyl group, a pyrrolyl
group, a thiazal yl ,graoup, @ dugt b mbwalgrombs@rtdﬂﬂ'diwl% gu.auyp)
optionally substrtuted by Cl1-6 al kyl rou é %preferably, a met hyl group),
and /o(i) &rSUPeE) 6CHehPRFEHY sHRF AL B el P chgt oy’ (HrBterably, a
mor phol i pyl; grQHDEmlno é?’au (:E?tl%l’?é!l‘i g‘roﬂ"oougr(ﬁieg%é@iﬁ’ut@dw}l@%
group), 4) Co-10 arylt group (preferably, a phenyl group), or (5) a 5-
or 6- nenbeaéﬁyungaoupaeEdommn@n&ﬁimﬂaubsgaoupEﬁSbypEetEﬁahﬂygr@UP

1, 3, 4- thra zol yl group tio sub tituted b to substrtuents
selected fr gﬁr ¥ (gf glﬁ?@g dFH%S? d'Hegfﬁfxgc%ﬁL gd?ﬁ%xy group
(preferabl ppracaet hoxyugsoup)ted 006Q]; 2CAKter @abupeby, R5 and R6 may form
together with the nitrogen atomthey are bonded to, - or 6-nmenber.ed

cyclic aniré’ (préfe?ﬁbﬁymeTR@r%ﬁ|%ﬁ?ﬂ¥aﬁﬁdp@ﬁﬁ8FﬁéycprpegéﬁrBepPHﬁﬁﬂﬂ%ﬂﬁ ne)
(the cycli % %@kﬁ%utédoﬂy onally condensed W %El@c%ed%r@m”ﬁnbef ed

unsat urate eterocycl e (preferably, 25 imdazole)), which is optionally
substituted byall & 6°:3s sulkstli pwenps sel ected from (a) a hybroxy group,
(b) a dugs a gt oup r.ef er nethy roup, an eth 1 group), 30(c)
aCle alkoxyhgrd% 3(%F€#§Pa6ﬁ§%°§¥%egﬁ8%§ grd%p) and (d) aC16

sl koxy-ral - bn(gj i o (Jreefgrabl y, a tertbutoxycarbonyi group). [0061] R7
is 35 (1) hydrogen atom _or (2) a 01-6 al kyl group (preferably, a

net hyl grouﬁ &nCethg¥ CoP oy L@ promHP gi%up) optional Iy substituted by 1
to 3 substifyents, §§I§g§%] ;gﬂyyygabrgugydgpxy group, 5(b) a Cl-6 al koxy

gr oup (preferably, oxy group), and (c) an amino group optionally
nmono- or di’'s ubsiﬂ%ufedmbytﬁgeﬁh%ﬂKvﬁﬂgﬁ@wp@eﬁrépﬁefeteblyndacm@h¢ﬂdatom

f bl C Ik f ; hyl ,
iyt or oup Sy BRBpYP gFaany ob T onal 19 ST erube sy Ths f0

substi t uentsgibselieated bHiyogh oxo(@ﬁo@p hytdr @t igheupy Ebytaedlsdbat koxyedroup
(preferably, a methoxy group) (c). an am no group optionally nono-

or di - substit dt &8 QySEﬁsﬁlﬁP?QWSgﬁ%ﬁﬁR@§j@p%%ﬁerably, a nethyl group), /5
and more,pref erabl y, %yg%g group (preferably, a nethyl group, an

et hyl group, a propjﬁjgroup 0062] R8 is (1) a 01-6 al kyl group
(preferably, &oret Hyle grldup, carust plti20aglgupybat propyd gy dupsircay

i sopropyl rou n i sobutyl group, a tert-butyl group, a neopentyl group)
optionally §88’t ?uted by 1 to 3 substituents selected from (a) a
hydroxy group(c) a C;-§b1lia:01 ofocalkoxyidgroup (preferably, a nmethoxy group,
an 25 et hoxy oup, a propoxy. group, an i sopropoxy group) optionally
substituted bgﬁbﬁiﬁ@ -ar§C oY s B XCpPef erabl y, a phenyl group), (c) a
C. 3_6 cycl qal krfhe%ehrgo(lﬂ&eée&epéymg 8 & KO OREIHM - QURneR qwl ODRXYdin

gr oup) optronaIIy substituted by G “c; al koxy group (a) (pref erably, a

net hoxy gr &lp}s 30(jreges aitomr yindgroup (preferably, a phenyl group), (a)
R R- or 6-nenber unsat rated hntnrn ynLrn 9 OuP,, efera Yo
|mdazoly|r¥grou%erB igropyrrdyr grrﬂ b Lntpé&@zo%@% grou OS?Ponally
substi t ut ed rlay-0x0 group(s) (f) a 5- to 8-nenbered saturated heterocyclic
group 35 (preferably, a tetrahydrofuryl group, a tetrahydropyranyl group,
a pyrrol i difiyE §réapscaipipéri dyf Cgtioup:anaZepaifi®cgroup, an azocanyl
group, a,mrphalinyl, graue (Laclyding: & ML pholy N GrAPld 83], wherein
1,1- droxrdersothrazop di nyl group, an oxazolidinyl group, an |n1dazoI|d|nyI
gr oup) optﬁdnaﬁlyﬁ5‘sub§ﬂvﬂureoﬂby 2ntlo 3 substituents sel ected from

(i) a hydroxy,.grou al roup fera a. neth group)
optronallygﬁubgt?tgté %%yg O%? ﬂ%x%ﬂtu%ﬁtsggeﬁeg eg PRt huertt hydroxy
group and aeQkcbeal koxy group (preferably, a methoxy 10 group),

(i) a 01-6 alkoxy group (preferably, a nethoxy group), and (tv) an
0XO0 group, 2 YT ac 03 e el oal kyl oxy group (preferably, a

cycl opentyl oxy| Sa%ogpg)r_koxy group( *Bprqo%ﬂg anykexy.gequpy (@ %f ew@l y, a
phenoxy group), k nbered ufnsaturated heterocycl yl oxy
group (preferably, a pyrrdyloxy group) 10 (j) a 5- or 6-nenbered
saturated heterocycl yl oxy group 20 (preférably, a tetrahydrofuryl oxy group,
a tetrahydropyranyl oxy group), and (k) an am no group optionally nono-
or di-substituted by substituents selected from (i) a 01-6 alkyl

group (preferably, a nethyl group) 25 optionally substituted by 1 to 3
substituents selected froma hydroxy group, a carboxy group and a



(iv) a 03_6 cycloal kyl-carbonyl group (preferably, a cyclopropylcarbonyl
group, a cycl ohexyl carbonyl group) optionally substituted by 01-6 al koxy
group(s) (preferably, a s methoxy group), (2) a 01_6 al koxy group
(pre;eraglgxo@pnﬁﬁhory group) optlonggl% subftleth by 06-10 ?rylb?roup(s)
el opentyl graug, kchet SREKPT. SFoUB) BprioRarly BaBse EEt Sd By 1 1o 3 /0
(prof er abl v "o et oy oroup). (4) a G510 aryl aroup (preferably. & pheny
group) optibd&”l@ §@bst@¥1&eQ¥Q$Pr01-6 alkyl group(s) (preferably, a nethyl
I Uor i n atom'| (5 anani he oroup 5o Ghal Ty nane cof it SOBStT ut od by
23-6 a:ky|Ogtiﬁ?KEQY(iﬁhﬁﬁﬁﬁﬂﬂ3¢1bﬁ QEthtngbﬂp) opgionagly sugsti;gteddby
aryl group referab a_phen r.oup), .Zo a b5- _or 6-menbere
unsat urat ed h eFogycFchgW%ﬁBef%#eﬁ%&Qﬁ%Fpréﬁi@§8&g 51 95F3ip) opti onal |y
substi t ut egdpbyoRd1 By adudcighaR( 8l (pref er abbytiudmiddelgicaien) froh) a 5-
or 6-nenbe§%d s;;??é;gd het er ocyclic group (preferably, a tetrahydrofuryl
group, a tetrahydl opyr¥MsAxz &b up, a pyrrolidinyl group, a piperidyl
group) gpti onal (s pubst] { uled D k0 oB:SURSLL Uenbs: seleci ol T am 5 | (a)
a ci 6 alkyl group (préTeré% , a nmethyl group), (b) aal Kyl A yi group
(pr ef er abl yybani acetyd s JEIEEY dmer36( bydanxpxorgepup;d (8)Ci1as E3 @xy
cycloalkylbx¥u§roup (preferably, a cybl bhexyl oxy group), or (9) a 06_10
aryl-carboﬁ§ toup (preferably, a benzoyl group). R6 is preferably a Cl66
al kyl group (prefefpbkyc, g amBtdyW 3orgroupd an ethyl group, -a propyl
group, an isopropyl group, an Isobutyl group, a tert-butyl group, a
neﬁpgntyl group}lghb%@t?iﬁe%zzﬁgl tﬁ 3 substlt?ent? seLFcted fr?H1 (a)
a hydroxy group, 5 .. 18 XYy droup (preferably, a methoxy group,
an s etﬁ%xy gggug; ésprgpox§ g?oﬁ%# %nlﬁgopropoxy group) optionally
égbgti tult edI E()hl}C@— mwlaryty?wwggl(ﬁsi)u};(,pr ef Ier ably, I a phenyl gr oulo),h I (c) a)
-6 cycloal kyl, grqup (prefer a_cycl open roup, .a,cycl ohex group
optionally substi te8&b§ e 65¥ﬂ0§98%$% R%é)%ﬁﬁéﬁﬁgﬁﬁ%x%?xg ﬁg?H%ky
group), /o(d)(a G540 anylo-geaupréprefetabtyd wephemycignowy) groupl eind 5-
or 6-nmenbered unsaturated heteroc gllc%froup (preferably, an imdazolyl
group, a ((ji gyuz)gfyy iaaWOgﬂgceﬁp ap%z;a% tsmm??fg“uﬁart épti lyﬁlﬁ%ﬁ&?h{g uted by
0X0 gro I &.55 -ﬂgﬁﬂyy' saturated heterocyclic group
(prefer%ﬁl%, gte%raﬁ@d%%fury gr(?up, a tetrahydropyranyl group, a
pyrrolidinyl grdip,aaCpipelidylggnoupprtdrerazéyasybsgibupedalny akocany|

group, a morpholjnyl gro i ncludin mor phol i no_grou a

2 1- i oxi dSrSBLATAOrT df @Fétg‘“rcgd%,onh%‘ %%3‘%8?{%%9}113(;%[1%%*—”%%@ P! i di nyl
group) opt kpaakl ¥z 2Rospbsii tatiedbyyrbudpg 3 substituents selected from

(1) a hydroxy groug, (ii) a Cl-6 al kyl group (greferably, a met hyl
group) optional (§isubsti-t @t byrark 3 S CRénrscsélettytrored by
hydr oxy ,gr up,ands g, Gl 6, @b kOXye AW (HRIEf & aBbY-oxd BBLREXYnd 5a 4F,0UP) ,
(tii) a d _6 al koxy group (preferably, a nmethoxy group), and (iv) an
0X0 group, alkoxy gfgyra el..6 cycloal kyl oxy group (preferably, a

cycl ooent . yl oxv ,30.9gr oup), & C6-10 aryl oxy group (preferably,. a phenoxy
group) , (i)(él%9 %rBBﬁnéﬁ%%?%dﬁﬁﬁ§ﬁpﬁré?%%whg §%8§§Qﬁ§|b§§“%%%%%§9
(preferably, a;pyrddyl oxy@reup) and (j) a 5- or 6-nenbered saturated
het erocycl yl oxy group 35 (preferabLy, a tetrahydrofuryl oxy group, a

t et r ahydr opyr anyl-8xy group}y < afid- kY T~ E) > cany lamate P Felp “6pti-enal | y nono- or

di -substj t ut,ed. by, substituents, Ld.fr.am (i) a 01-6 al kyl group
(preferé ly, a ne%ﬁy? oubf o&?ﬁ%ﬁg%]yggugétituted by 1 to 3 substituents
sel ect ed fronraphydroxyugrouply acanboxyl gredfl dndracéar boxy-01_6 al koxy

group (preferably, a carboxynmethoxy graup),. ., ... (ii) a,Cl-6
aIkyI-carbéﬁ@lRg¥8ﬂ5°f%?e?%¥%%% ?jﬁﬁ%bdgg%ﬁx6#6Wﬁﬁgaiﬁ%@ﬁéﬁ%yl group, a

2- met hyl pr opamey!l group, a 2,2- 10 di met hyl propanoyl group, a

3- et hyl but anoyl group) optionally substituted by 1 to 3 substituents
selected froma hydroxy group and a Cl1_6 al koxy group (preferably, a

nmet hoxy group), (ii1) a Cl-6 al koxy-carbonyl group (preferably, a
met hoxycar bonyl group, a tert-butoxycarbonyl group) optionally is
substituted by C6-10 aryl group(s) (pref?iably, a phenyl group), and

(iv) a C3-6 cycloal kyl -carbonyl group (préeferably, a cycl opropyl carbonyl
group, a cycl ohexyl carbonyl group) optionally substituted by Cl1 6 al koxy
group(s) (preferably, a no nethoxy group). R8 is nore preferably a Cl-6

al kyl group (preferably, a nethyl group, an ethyl group, a propyl group, an
i sopropyl group) substituted by 1 to 3 substituents selected from (c)



20 [ 0063] Alternatively, R7 and R8 may form together with the
nitrogen atom and carbon atomthey are bonded to, a 5- or 6- nenbered
cyclic am ne substituted by an oxo group (preferably, 2-oxopyrrolidine,

2- oxopi peri di ne, 2- ox@qxéiolldlne) and 25 opt§ ongl Iy further substituted by
1 to 3 substituents selwec /Tnon1 (a) a hydroxy group, (b) a e3_6
al kyl group (prefer y, la ﬁggﬁyl. gr oup) i y.. substitutpd by a

hydr oxy group, 30( ; ; e{@aérauly,O a met hoxy group), and
(d) a C3-5 cycl oalf N cycl ohexyl group). [0064] As
Conpound [1], a compound wherein is 35 (1 Na hydr ogen at om (2) a hydroxy
group, or (3 |6 al koxy group (prefgrably, a methoxy group, an

i sopropoxy  gr-eug gp btional |y subg%' ¢gd By 4_10 aryl group(s) (preferably,
a phenyl grbupﬁ; R2 and R3 are samé or different and each is (1) a
hydrogen atom or (2) a Cl-6 aIkyI group (preferably, a nethyl group)
optionally substituted by 1 to 3 substituents selected from (a) a hydroxy
group, and 10(b) a 01H& al koxy group (prefet@bly, a nethoxy group); and R4
is [0065] O [0066] 15 h is bonded to theg ‘%05|t|on or the 6-position
of the indole ri ng, [0567 0 [0068] 2073 bonged to the 6-

posi tioni ndol e ri ngi={ ptei '%\EXy, [ 0069} I ich is bonded to the
6- position of the i in2iis 5(1 drogen atom or (2)
a 01-5 al kyl group ¥preferably, a nethylYg¥oup, an ethyl group), and R6 is
(1) a hydroge L OR io(2) a Cl-6 a group (preferably, a nmethyl group,
an et hyl gr.Qup h WNsopr opyl groqg i mbutyl group, a tert-butyl group,

a neopentyIHaroap,Na 1,2-dinmeth , sgroup, a 1,2, 2-trinmethyl propyl
group) optlonally substituted by to 3 substituents selected from15(a) a
hydr oxy group, (b) a 01-6 al koxy group (preferably, a nmethoxy group, a
pr opoxy group, an |soppopoxy group), (cypa carboxy group,

(d) a C1L_6 al koxy- car ba C group (preferably, igih0nethoxycarbonyl group, a

t ert - but oxycar bonyl i (preferably, a
phenyl group), " 40 aryl oxy gre D ny, a phenoxy group),
(g) an am no groupso nono- or dt -'UbStIt d by 01-6 al kyl

group(s) (preferably, group), 2 - or 6-nmenbered unsat urated
i ) (preferably, af .roup, a pyrrolyl group, a
thiazolyl Qp b,ﬁetrazolyl gr oyp ilﬁldazolyl group) optionally
substitutedab “BNal kyl group(s) agprefetably, a nethyl group), and 30(i) a
5- or 6-menbered saturated het er ocycli c group gpreferably, a nor phol i nyl
group), (3) a Cl1_6 alk%&y group (preferably, nebhoxy group), (4) a 06-10
aryl group (prefera phenyl group), or ﬁg a 5- or

6- menber ed unsat ur & he clic group 3

1, 3, 4-t hi adi azol y1 g=0uy) oégzgqglly subs

sel ected from a)y & hydroky group, (b) a’01_6 al koxy group
(preferably, a nmethoxy group), or*5R5 and R6 form together with the
nitrogen atom gy ar e bonded to, a 5- oy menbered cyclic am ne
(preferabl ycp -h4d|ne pi peri di ne YA, peffazi ne, norpholine) (the cyclic
anmine is optfonally condensed with &°5- or 6- menbered unsaturated

het erocycl e (preferably, im dazole)) |oopt|om@IIy substituted by 1 to 3
substituents sel ected mr9ﬁ1(a) a hydr oxy groupL © (b) a C1L_6 al kyl group
(preferably, a nethyl\gr up,.. .an-gt hyl group), 15(C,Ka,G& 6 al koxy group
(preferably, a nethox ; )1 and (d)/ﬁ.éﬁ Ik y car bonyl group
(preferably, a ter bmtoxyc t b 6ny| group); R7 IS 20(%) a hydrogen atom or
(2) a Cl1-6 alkyl gnoelip (preferably, a neté?l group, @®n ethyl group, a
propyl group) aﬁﬁLgnally substituted F?\%- substituents selected from

"H“/\ /\“N ;!C/\//\

ted to 3 substituents

1z



(a) a hydroxy group, 25(b) a C1_6 al koxy group (preferably, a nethoxy
group), and (c) an am no group optionally nono- or di-substituted ca: a6
al kyl group (a) (preferably, a methyl group) [preferably, 30a Cl..6 al kyl
group (preferably, a Wﬁthgl group, an ethyl group, a propyl group)
optionally substitu N 1 to 3 substituents delected from (a) a
hydr oxy group, ‘!ﬁ a 4 al koxy groupk é“éply a not hoxy group),
and (c) an am=p0Lgroup optional |l y Mogo- hor bLygubstltuted by C1-6

al kyl group(s) (prefgrably, met hyl ], %and 128 is (1) a Cl1-6 al kyl
group (preferably,/a nethyl group, an Zethyl group, a propyl group, an

i sopropyl grog i sobutyl group, a P% ¥-butyl group, a neopentyl group)
optional | yHsuh *ﬂed by 1 to 3 sub: uents selected from (a) a hydroxy
group, 10(bB¥ a O _6 al koxy groug. ( e;ably, a nmet hoxy group, an et hoxy
group, a propoxy group, an iSOp[ePexy g f oup) optionally substituted by
06_40 aryl group(s) (preferably, a phenyl group), (c) a 06_6

cycl oal kyl group (préﬁéra@ly, a cycl opent yi§ 1§9roup, a cycl ohexyl group)
optionally substitufed _6 al koxy grou- sy (preferably, a nethoxy
group), () T 0B- O-aryl group er y, a phenyl group),

(e) a 5- or 6-nenbg afi & grioup (preferably, an

i m dazol yl group, 4@ olhydro ridyl grodp, | 20a pyrazolyl group) optionally
substituted by oxo/group(s), () a 5" to 8- nenbered saturat ed

het erocyclic gfogpn(preferably, a tetrahydrofuryl group, a

tetrahydropyra oup, a pyrraoli yI'Ngroup, a piperidyl group, an
azepanyl grigup,” an azocanyl grogp; e nﬁrphollnyl group 25(including a

nmor pholino group), a 1, 1- d|0X|de|soth|azoI|d|nyI group, an oxazol i dinyl
group, an inidazolldlnyl group) optionally substituted by 1 to 3 subs .sit
.ents sel ected fron1@%)aa hydr oxy group, @@(ll) a Cl1_6 al kyl group

(preferably, a nethyl*® p ptionally subs uted by 1 to 3 substituents
selected froma hyg roy\/@nd a 01 ga kzgi oup (preferably, a
met hoxy group), (1i11) &G koxy group (preferably, a

nd (iv) an oxo group, Hé a 5 cycl oal kyl oxy

al cycl opent yl oxy gro:-ﬁ ? (h) a 06_40 aryl oxy
5(4) a 5- or 6-nmenbered unsaturated

het er ocycl yko graup (preferabl, th dyl oxy group), (j) a 5- or

6- menber ed ygaty ed het er ocycl %up (preferably, a

tetrahydrofuryloxy group, a tetrahydropyranyloxy roup), and 10(k) an am no

nmet hoxy 35group),

group (prefer

group optionally nono- nor(pl-substltuted Qy stjjituents selected from

(i) a C-6 alkyl grou erably, a nethy optionally substituted
by 1 to 3 substituént§ d froma hy oup, a carboxy group and a
carboxy-01_6 15al kgx gﬁou ef erably caP@ xyTret hoxy group),

(ii) a 01_6 al kyl -%safbonyl g oup (prefe y, an acetyl group, a propanoyl
group, a 2-nmethyl pfopanoyl group, a 2, 2dk net hyl propanoyl group, a

3- net hyl but ang ghoup) optionally S bs ituted by 1 to 3 substituents
20sel ect ediifcr-pm a 6 al koxy group (preferably, a

met hoxy gr oup), (iii) a Q@ 6..attOxy- carbonyl group (preferably, a
met hoxycar bonyl group, a tert-butoxycarbonyl group) optionally substituted
by C6-10 aryl group(s) (preferably, 25a phenyl group), and (iv) a
03-6 cycl oal kyl - carbonyl. group (preferably, a cyclopropylcarbonyl group, a
cycl ohexyl caxbonyl greqp) optional |y substituby--(21_6 al koxy group(s)
(preferably, a nethoxy up), 30(2) a Cl Ei‘alkox -group (preferably, a

nmet hoxy group) opt| IIW sdhs}%tuted by - group(s) (preferably, a
phenyl group), OSCB cycl oal kyl gr ﬁp pr fe‘ably, a cycl opentyl
group, a cyclohexy roup) optionally su tuted by 1 to 3 substituents

-——-4'

(preferably, oxXy group), (4) a Os+3maryl group (preferably, a
phenyl group op iomal |y substit by &, 01_6 al kyl group (preferably, 5a
nmet hyl growg @nally substlty%e by~ @ to 3 hal ogen atons (preferably, a
fluorinesaton), (5) an am no groUp optionally nono- or di-substituted by
01-6 al kyl gbggg(s) (preferably, a nmethyl group) optionally
substitute 5-3m aryl group(s) (preferably, ioa phenyl group), (6) a
5- or 6-nenbered unsaturated heterocycllﬁ group (preferably, an isoxazolyl
group) optionally substituted by Cl1 6 al y group(s) (preferably, a nethyl
group), (7) a 5- or 6-nenbered saturated heterocyclic group
15(preferably, a tetrahydrofuryl group, a tetrahydropyranyl group, a
pyrrolidinyl group, a piperidyl group) optionally substituted by 1 to 3
substituents selected from(a) a 01-6 al kyl group (preferably, a nethyl

selected from (ai%a hydr oxy group, and Q} a Cl-6 al koxy group



carbon atomthey are bonded to, O 6-nenbereg cyclic am ne substituted by an
oxo group (preferably, 2- 30oxopyrrolidine, 2-oxopiperidine,

2- bxooxazol idine) and optionally further substituted by 1 to 3 substituents
sel ected from ci(a) a hydroxy grqf%ﬁ: (b) a 01-6
al kyl group (preferably; af{methyl group) 350pt&on | ubstituted by

hydr oxy group(s), e NC?:@ al koxy groew reterably, a nethoxy
group), and (d) C3- cy‘Qp@I kyl gro re erabt’y, a cycl ohexyl

[G071] Particul ar |5"a conpound wherein 121 is (1)

(preferably, oxXly group, an isopropoxy group) optionally substituted
by 06_10 aryl oup(s) (preferablm, 7 group); R2 and R3 are the same
or differenf @ his 15 (1) a Hipdr og atom or (2) a Cl1_6 alkyl group
(preferabl)qéc ety | group) opti d¥al 'y substituted by 1 to 3 substituents
sel ected from (a) a hydroxy group, and (b) a Cl-6 al koxy
group (preferably, a haxy group); 20 R4 is [0072] [0073] which is
bonded to6position of the ik ling, whereimR is a Cl_6 al kyl group
(preferably, a methylk—g dqﬁ?g§§:§;hyl group, a propyl group) optionally
substituted by 1. tq substituents selected from (a) a hydroxy group,
30(b) a d _6 al koxy/givoup (preferably, a nethoxy group), and (c) an
am no group optionakly nono- or di-substituted by Cl-6 al kyl group(s)
(preferably, a nethyl group), and R8 is (1) a Cl-6 al kyl group (preferably,
a net hyl groug, ar Egthyl group, a propyl group, an isopropyl group, an

i sobutyl group,. a&-tert-butyl group, a neopentyl group) optionally
substituted®bynl to 3 substituents selected from(a) a hydroxy group, 10(b)
a Cl-6 al koxy group (preferably, aimethoxy group, an ethoxy group, a

pr opoxy group, an isopropoxy group) optionally substituted by 06 40 aryl
group(s) (preferably, a phenyl group), (c) a C3...6 cycl oal kyl
group (preferably, a| cyclopentyl 15group, a cycl ohexyl group) optionally
substituted ~f X U oup(s) (preferably, a methoxy group),

(d) a C6°10 aryb\gﬂou (preferably, a phenyl group), (e) a 5- or
6- menber ed unsat ur at ed hetgofyclic group (preferably, an imdazolyl group,
a di hydropyridyl group, 20a pyy-az group) optionally substituted by oxo
group(s), (f) a5-to 8-nﬂﬁb: eth sat urated heterocyclic group
(preferably, a tetrahydrofuryl Wroup, a tetrahydropyranyl group, a
pyrrolidinyl group, a piperidyl group,” an azepanyl group, an azocanyl
group, a maEpRali nyl group 25(includi ng a norpholino group), a 1, 1-

di oxi dei sot hi azo idingl grougl an_ 0xaz dein E géougb an i nBdazolidinyl
group) Pt i°ondl PYRElBSEF FhT el by LR EuBSTt GERtsCEel ected from (i.) a
hydroxy grqep, aA3Rhkhirhadelifanl dthpdriaupr( pogiberabhy, the methybugt oup)
optionally substituted by 1 to 3 substituents selected from a_hydroxy group
and a Cl_628CR&%y1gr bapapreterablihe ahmsenggptgpsag) |1 to [51; or &

(iii) a Clig? 2k exy L gEOUP (Qﬁs%;ﬁgﬁpﬂa,sﬂtmm%xsﬁSgﬁeua), and (iv) an oxo
group, S) a C3-6 cyctoa oxy group (preferably, a cyclopentyl oxy
group), pharma¢hhtac@bi §0zarydiokyl graup ifEpr.ef erably, a phenoxy group),
5(i) a 5- or,.6-nmeghered _unsaturated heterqcyclyl oxy _group referabl a
oyt ayl oy 9ot TR Son PERe SR BB e e s T 1y
group (preterabkyina hebtahyerofsyd oxy gr-oup,| actetr ghydnopynanyh oxy
group), and Jo(k) an am no group optionally nono- or di-substituted by
subst i t uent§cseleet 8dsfebntherecl. (1) a 01_6 alkyl group (preferably, a

met hyl gro ti | y.su if.ut. - 1.t Atuent s sel ected froma
hydr oxy grg%g,gg %ggggxgogrgﬁ% %ﬁ£ g“%ﬁ?%ﬁk§¥%§§§@%%§lkgiyﬁaroup

(preferabl yrfazcaeboxymét hexye groumyising the(iddnpavCl 6cabkyliagarbomyy
group (preferably, an acetyl grou a._praopanoyl group,.a 2-nethyl panoyl
o oup, | 305 Sk R Pa ey e T B Rty Bt dnsyr g BEn Yot Ponal Ty
substitut edRy¥plaboe3sgubsthtuent s 20sel ected froma hydroxy group and a
01-6 al koxy group (preferably, a nmethoxy group), ‘ &iii) a Cl-6

al koxy- car wgyﬂ?hgr gapntprererably, ta st R Earseylongroup, - awherein

tert - but ox r i I Substiit :10 aryl group(s)
(preferabl%%%2gg%%Egﬂéﬁgg%ogg%%ggﬁd#y E%f%%ﬁgx%%}fzgﬁgééloalkyI-carbonyI
group (preferably, a cyclopropylcarbonyl]group, a. cycl ohexyl oar bonyl
group) opLiondliy substituted by Cl ai koXxy group(s) (preferably, a nethoxy
group), 30(2) a Cl-6 al koxy group (preferably, a methoxy group) optionally
substituted by C6-10 aryl group(s) (preferably, a phenyl group), (3) a
C3-6 cycl oal kyl group (preferably, a cyclopentyl group, a cycl ohexyl group)
optionally substituted by 1 to 353 subst.ituents selected from




(a) a hydroxy group, and (b) a C s al koxy group (preferably, a nethoxy
group), (4) a 06_10 aryl group (preferably, a phenyl group) optionally
substituted by aal kyl group (preferably, 5a methyl group) optionally
substi tut ed1By Ant eg8nhafogerhators fenef erabkyphal #xuordheirateamergifs) an
am no group,,optionally npno- or di-substituted 01_6 al kyl graup(s
(preferablyﬁsﬁaﬁﬁth9?%@?%ﬁﬁ5g the CompOHBStFSHQF$¥H%U%%t?Q¥HQQ§96§:8%@%0 aryl
group(s) (pneferabhyiodea phenyd WIQUR), a ©6krAzbeublcHIErdiigdable
unsaturated heterocyclic group (preferably, an isoxazolyl group) optionally
substitut ed2by dheseafkyl group(s) (preferably, a methyl group), (7)
a 5 or 6- ered r t li-C s9r aup~ ot prefesably, a
tetrahyd?ogggglhgrgégﬁyaf%ggﬁgﬁy F%%%%ghyﬁ gPouB,9a pyrrolidinyl group, a
pi peri dyl guaoplmapti dhatd ye substdtitied bprel coop8usdbattudints tselaegt ed
from(a) a 01 6 _a | _group referably, .a hyl gro 20(h). a-Q1-6

al kyl - car b&RST Cdr &BE% f%?%‘?"é‘?éfgﬂﬁnefﬁb[&ﬁettﬁl qgﬁ oupy, #and™ (¢ Céauﬁ’locfoﬂgr oup,
(8) a 03-6aeyebeabkyl oxyr ofsedpr ef erably, a cycl ohexyl oxy group), or
25(9) a 06_10 aryl-carbonyl group (preferably, a benzoyl ?roup), or R7 and
RS form tdgeth&hewrghnt haChr¥Fioter-cat'ein aReVearsBhiabdm thelr dfeisonded
L0 aor .0~ nrabered; iyghi CaplLane Subsidbisked 0% 0, ox9s0f oUp (pref erably,
2- 30oxopyrrolidine, -oxoplperld%ne -oxooxazol 1 dine) and optionally
further suld$Bilt atednbybitto & subsdttiventis: $ebecpédnfebhen, comprising  (a)
a hydroxy oup, . (b) ad_.6 alkyl oup (preferably,. a

et byl T oUBF BUBPHBRAFPOLHAT TRy oy 0By SPOVBLIRELEiaR ¥y 8
Cl_6 al koxycgreyp Gpref grabhyced I@iNOX\ @eputphlcandlt thétion. C3-6

cycl oal kyl group (preferably, a cycl ohexyl group), 5 that is, a conpound
d%ﬂﬂ gh P?&n[@-EFmﬁélpaFP?Eﬁ%%%W@

represent e Behbedecfeht i B b rinm]
preferablLe. ; falyyolol I t: r all-a], a
conpoun35mﬁ€%ggéé%grﬁﬁgi2 éﬁﬁgg%ogenqgggﬁf%ggégﬁé%%2gﬁ?gﬂfhiﬁsgﬁi or

di fferent antpeach Bscarfing abkany grroup { fief ebaleypeathettyl [ oup); R2

is a Cl_6 alkyl grou r ef er abl a nethyl .group,.an, eth grou a propyl
group) , an§5§5 ﬁ% Fsgﬁggmé%e ?%9¥i%ﬁ(ﬁﬁ§ 5% r§8P§,t§eﬁ%¥kyl{%f@ﬁ%, an

et hyl groupwamaapr.opyl group, an isopropyl group, an isobutyl group, a
tert-butyl group, a neopentyl group) substituted by 1 to_ 3 substituents

sel ect ed frléml( &) mathydr 6%y BESUPINDOYD)PLEVER G4 REX G BUBFpFeferably, a
met hoxy .gr hgx , ! PR, 1.S0Qr OpOXy group)
optionaf?ygg%ggggtg%eg %?g%%¥gscaﬂgfﬂ§$§%p(s)%?gfggépgbﬁy, a phenyl group),
(c) a C3.. phacyekeakkykliyoupfépreferaiiynt afcydeopentylngr saperding to
cycl ohexyl _group) optional substitute y. Cl- | koxy .25 group(s)
(preferablf%yéoﬁﬁtﬁgx§gﬁr8EéY?_mentloT%$ @chpigSZVyPrgPoup (preferably, a
phenyl growphrmaceut€radlf- abkefraprderad usatdygt ed hekemamyelic group
(ferably,JLuZud JJ, c alJi1QLV1idyl gr(Jup, pyrazcivl, groupi optionally
substitutedlfy %6 GeshPd(8FCOBBIRY &P 5ihe IRVifEMsEdaTe4t Ur-al egiberein

het er ocygl| 't%eg&%&amé%wgaewea t el rafvdrafdiryla ,950uR i sa
tetrahyéropyranyl group, pynrol i dinyl group, a piperidyl group, an
azepanyl grldldgd, rameabodardiyl greapina sornpholtdmyingroup llengiadingease

mor phol i no rqug% _q.l,l-diQdeeisg%giaQQLEQin i group, an.35_,oxazolidinyl
group, an ifi daZ5 iy CoRPouRT  opt BTy " <irbst Ut e By T C7FSY 3

substi t uents sehectedrbom of the {dpduhtydOxy-groeupe any one(bF)t8:Cl-6
al kyl group (preferably, a nethyl group) optionally substituted by 1 to 3
subst i t uentt® eyl eeted o Eemlal st Ry dr bxy-groud itk A 1016 Lalvk 65 g oup®
(prefer '%e&%.%%%Q%é$r9%8“9§e mammatl. (111) a 0I-6 al koxy group
(preferably, a methoxy group), an (iv) an oxo group, 10(g) a 03_6
cycl oal kyl dxy2 lgroupthpriefferablyat angyct gpemsriioxy: growp):oimmuneéh)iiaz062 40

aryl oxy grqup (preferably, a. phenox roup) .. _(i,)..a 5- or. 6-nenbered
unsat ur at egoﬁé?t B“r‘“‘B@X‘?éIfyl%Wlégéﬂ% ‘f%lp‘g?Jefia%ﬁLV}g a ﬁﬁﬁj~&iﬂ(*§k@-Lé“P%g§) , 15(j) a
5- or 6- menbeied isat unat.ed Bet enecyehybeOxy @iy eferall Yneaof the

t et rahydrof uryl oxy group, a tetrahgdropyranyloxy group),. .and (k) an

am no gr oup Pt BRATEP RS [ of odil 2 subst i ¥ utled B Bibsti Ve RS CBERBL B ed
from20() 2101-alkyl GLoUR.(RLgherably, a methyl group) optionally
substitute y 1to substituents selected froma hydroxy group, a carboxy
group and a carboxy-01_6. al koxy group (pﬁgferably, a car boxymet hoxy group),
(ii) a 01-6 al kyl -carbonyl group (preferably, an acetyl 25 group, a
propanoyl group, a 2-nethyl propanoyl group, a 2,2- dinethyl propanoyl group,
a 3-net hyl but anoyl group) optionally substituted by 1 to 3 substituents

sel ected froma hydroxy group axgroup (preferably, a .fcti.)xgroup), (ill)
a Ca_ al koxy. bonyl. group (preferably, a 30 nmethoxycarbonyl group, a



I n anot her enbodi nent, as conpound [I], a conpound 5 represented by the
above-nentioned fornmula [I'] (hereinafter sonetines to be abbreviated as
conmpound [I"']) is preferable. Each group of conpound [I'] is explained in
the foll owiia§.; [DO76¢LRbE al@cdh&h(rﬂg) ta fpdr eencatentiofd) [l iydmixycgroup,
or (3) a ro r ef er abl a, et hox ou an i sopropoxy

gr oup) optlg ﬁaFPiy ﬂ%%‘?‘?t‘g{)%ec#%ﬁf 5] fh\é?’l??ta? guﬁfg}}gj(ﬁsg‘f erably, a phenyl
group). /5 p0O7Z] mERho@ndt RY:@i & ddiesangeor i dhf {er endngpchreachidrs in( k) a
hydrogen atom or (2) a C1_6 alkyl group (preferably, a methyl group)

opti onal | y"§iB&t:t G@@Hfb%lrlg twl@@@&ﬁﬂweﬁt BhaErREe et F4-bh 0t Yy dr oxy
group, apd r ahl t r9UP)e- [ 0078] Rv
is a grogpagnté%r gsg%te iioo%&f% 008% %%h%{g ?Iggb(gﬁ)(%a&to tﬁge

5- posi ti onmantt.heeﬁ Dbkltm ofblof drhex |pr1nd1mmaceuragca12ﬂ ateepraflar asliyc 30

[ 0081] gg82% gln g S bonded to the 5-position or the 6-position of the
i ndol e ring,*®6F° @SJ%)]“EG“%%“ ", [0084] which is bonded to the 6-position

of the indgke)ripg, cfDER= pE@fesal] Yacdoadi068%h Ank8old"of 0O8S]abMiicch i's
bonded to the 6-position of the indole ring 0087] 15RY is (1) a hydrogen

atom or zMlengxenpd( ptef e gl] ry.orgrao@élara*ﬁCSP ) ié)d"f@%tB':}blf-Olsz%ltls (1)
a hydrogen gLofh (g%ra@:?&déc K¥n YR (fBr et.epabl¥arfeBtdy! group, an
ethyl group, an iSoprop group, an isobutyl group, a tert-butyl group, a
neopent yl gn:ogbylaxjﬁZeﬂlmthyHm@mﬂoxgr cupgaael, 2,2-  trinethyl propyl

group) opti substitute ubstitu nts e ed . from (a)
o ybr oxy drodp ienioE ASSTERD,AP GRS G TLREerEl SbP ot al fbt hoR G BUp, = &
propoxy graup, Jﬁﬂlhﬁﬁ@ﬁ@i@@xﬂlsgé&tp):us (1G)e1@aCar BOXY L BHF OHPs . (d) a 01_6
al koxy- car bhg group (preferably, a nethoxycarbonyl group

tert - but oxy 3§§b8ﬁ?l O§r BUP) SOMPOURR)AGEFEITG APy PDYr B0 ?Er%@%r%ﬁ%ﬂ"&ﬁ a
phenyl groyp)150EH) (&) C@g 5 B Yd,0%y ;g{agu%c(e@rt%sml ch:é%%!@ﬁé’xi goup),
1-6 al ky

(g) an am no group optlona y mono- or di-substituted by
group(s) (phrefrerdbl §oraprethylngroumgent fofrh)xha Sresrmérhember ed

unsaturated _hete oc¢ cI| ou r ef rabI a furyl group, a pyrrolyl
group, a tﬁ’r'fg?%w; f %b @?é&raz@ Syroup an i m dazol yl group)
optional ly | Subst}béub@dtb¥ gamﬁom&yaccgmima(gs)to( Rhef enabby, tige n@tdyd - group),

and (i) a 5- or. 6-nenbered saturated heterocyclic groug {)ref erably, a
nor phol i nylmegrtéaajed 261 (Y éSbrl O A KRBAFTHCEYS LCprélepapr ekl ¢t

group), n%( 208 190§r%£0 (éH &f fIADI A6y %h%h%gﬁhtﬁéﬁﬁp%r or (5) a >-
or 6-nmenber unsaturat eter cycI 1T group (preferably, a

1, 3, 4-thi amrapbW&xgsoup)anpammmmwesmsataataﬂ ed by 1 to 3 substituents
sel ected fr 25(a) a_hydrox rou and aIk gr ou .

(pref erabl J%@A %Fh%}f? é?%ﬂﬁgh %Oﬁgﬁhe atb v)een %_I%nefjog %Ihér‘g){}\?&ﬂ%l.n)gen
atom t hey @h@ laamdgﬁlmhﬁe aifea Sesreidenadinayeld ardbranine (preferably,

pyrrolidine, eridine, piperazine, norpholine) (the cyclic amne is
optional Iy r@éﬁd ﬁ§e8fvﬂ‘ﬁ SOMPRRNG-HETEHEW Uits &0T 8P8dOhet BF oBYeY R

(preferapl %en‘t%‘él@é‘-"g?%)to % b5 ORI oA doShstit ubedsbYbiat 92 B
substitlents selecte rom a) a hydroxy group,

thereof, for producing an inhibitor of rejecticn in
transplantation.
(277 A commercial kit comprising (a) a pharmaceutical
composition comprising the compound according to any one of
30 the above-mentioned [11 teo [5], or a pharmaceutically
accentable gealt thereof as an active ingredient and (b) =
written description associated therewith, which states that
the pharmaceutical composition can or should be used for
treating or preventing an inflammatory disease, an allergic

35 disease or an autoimmune dissase.
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(b) a C1_6 alkyl group (preferably, a nethyl group, an ethyl group),
(c) a 01 _6 al koxy group (preferably, a methoxy group), and (d) a 01-6
al koxy- carbon% group (preferably, a tert- 5 butoxycarbonyl roup). [0090]
R7" is (1) l&a8hyfr oG Et o FRCkESR &O@EKBSéPRyIdgr%uph%%W%ﬁQ¥' EF}, a nethyl
group, an @Eﬁ%bsi@1&ﬁQHHmn%ﬁHHQPX%eg %HBbuBBth@@@%&yhéL%E“dﬁyﬂdﬁé By 1 to
substituents selected from (a) hydroxy group, (b) a 01-6 al koxy
group (pretéﬁa@byveemwwﬁiﬂnowidﬁdupﬁ éud or a ph@tma@ﬁutﬂﬁaﬂiygroup
optronally 0 titut S rably, a
met hyl group Bp?giera. t¥%?fﬁo gﬁ gFBﬁpg(p¥%¥era.rFg Qné %I group,
an et hyls gweupten pé@cpzy:tprgirmupa)ss@;p;tu;acmazl kyiestbstht Uttr}e:tbtbystllattem &hat
substrtuents selected from(a) a hydroxy group, 20( g% a 01 6 alkoxy group
(pr ef er abl Y€ aPRRFRBRS g GRip) COMRRF L t1o0C FaAN ANt Ag™ ddl 1y nono-
or di- SUbSEkEHE§Q b&xoﬁré%éﬂﬁﬁﬂg %%Q%B&ihm&ﬁ%@E?réPéaas@-r%ﬁ*ﬁ&lé%@%%p)
[0091] R8' is % a 01-6 al Kyl group (preferably, a nethyl group, an
et hyl grouplsaapeopylagr@uﬁplmmunaug;ﬁ@ppb group, an i sobutyl group, a
tert-butyl u neo all ub by

. gacom ourpg r res (nut)e)d % foXlgwm% 3%%]%1'?191 %

ci'r2L..3 . acted roxy group, koxy

group (pmebﬁaaﬁhyeu61@£1hpxyxgﬁﬁupﬁﬁapa&thonyrgoﬁuporaapsop@%yegroup an
isopropoxy roup% optionally substituted by C6_10 aryl group (s)

(pr ef er abl {2e&%Bhenyl group), (c) a 03-6 cycloal kyl group (preferably, a
cyclopentyloggg p, a cycl ohexyl group) optionally substituted by 01-6
al koxy 35 group?s) (preferably, a methoxy group), (d) a C610 aryl

group (preferably, a phenyl

(e) a 5- or 6-nenbered unsaturated
het erocyclic gri® p (prefera-

dazgﬁ group, a di hydropyri dyl
group, a pyrazol ¥l tuted by oxo group(s), 5(f) a 5-
to 8-nenbered s3g =Y’ gr oup (prb erdbly a tetrahydrofuryl
group, a tetrahydropy any'Nngup, a pyrrolidinyl group, a piperidyl group,
an azepanyl grqup anyl group, a norpholinyl group, a 1,1-

di oxi dei sotpp?*azal e Qroup, an oxazol i dinyl group, an 10 i m dazol i di nyl
group) optionaldy substi'tfuted by 1 to 3 substituents selected from

(1) a hydroxy oup, (ii) a 01-6 al kyl group (preferably, a nethyl
group) optr ngiy substituted by 1 to 3 substituents selected froma /5
hydroxy group~ and a 01-6 al koxy group (preferably, a nethoxy group),

(1i1) a:9lwheakkaxy group (preferably, a nmethoxy group), and (iv) an
0X0 group, ;Oﬁ%) a 03-6 cycl oal kyl oxy group (preferably, a cycl opentyl oxy
group), a 06.40 aryl oxy group (preferably, a phenoxy group),

(i) a 5- orq16- gerggggegngggprated het erocycl yl oxy group (preferably, a
pyri dyl oxy group a 5- or 6-nenbered saturated heterocyclyl oxy group
(preferabl yz)aat eyFapydrofewyl 0%y group, a tetrahydropyranyloxy group), and

Sel coted 1ok BOTY S-CTD LR 07 oug (ool arably A nBY ot GrotR) |

(i) a @4-graljyk) carbonyl group (preferably an acetyl group a propanoyl

group, a 2-pethy p@opanoyr group, i met hyl propanoya group, a

3- met hyl bufanéy] Cf g ouie 5p¥16ﬁ§?l§r é&%§FFFUFeﬂX%ye g# % substituents

sel ected from a Rydeaxyn35-gfhoup-and a C1_6 al koxy group (preferably, a
met hoxy group), (iii) a 01 6 al koxy-carbonyl group (preferably, a
met hoxycar benyk groupiha+t@rwwmuhoxyoahbohyﬂ¢gﬁoup}ueppWomaLtyDsubst|tuted
by 06. 40 aryh%grpupgpl (pr el @rﬁbty a phenyl group), and 5(iv) a 03-6

cycl oal kyl carbony (pr Iy, a cycl opropyl carbonyl group, a
cyclohexylcarppnyirgﬁﬁup%foptmmmabhw substituted by 01 _6 al koxy group(s)
(preferably, a nethoxy p), a 01 6 al koxy group (preferably, a

met hoxy groupynoptrdwaﬂ qxd'§uB§Prt8P@d by C6_10 aryl group(s)

(preferabl y# asprQMbugrogE}@g@gggdab 3-6 cycloal kyl group (preferably, a
cycl opentyl group, a cycl ohexyl group) optionally substituted by 1 to 3
substituentl§Ug€lected from (a) a hydroxy group, and 15(b) a 01-6 al koxy
group (preferably, a nethoxy group), (4) a 06_10 aryl group (preferably, a
phenyl group) optionally substituted by 01-6 al kyl group(s) (preferably, a
nmet hyl group) optionally substituted by 1 to 3 halogen atons (preferably, a
fluorine atonm), 20 (5) an amino group optionally nmono- or di-substituted by
01-6 al kyl group(s) (preferably, a nethyksgroup) optionally substituted by
06_10 aryl group(s) (preferably, a phenyl group), (6) a 5- or 6-nenbered
unsaturated heterocyclic group (preferably, an isoxazolyl group) optionally
substituted by 01 _6 25 al kyl group(s) (preferably, a methyl group), (7) a
5- or 6-nenbered saturated heterocyclic group (preferably, a
tetrahydrofuryl group, a tetrahydropyranyl group, a pyrrolidinyl group, a




15As conpound [1'], a conpound wherein Rv is (1) a hydrogen atom (2) a
hydr oxy group, or (3) a 01-6 al koxy group (preferably, a nethoxy group, an
20 i sopropoxy group) optionally substituted by 06-10 aryl group(s)
(preferably, phenyl group); Rv and are the sane or different and each

IS (1) ydro atom or ) a 01-6 al kyl group (preferably, a
nmet hyl grou ng%lo ly 25 substjtut

by 1 to 3 substituents sel ected
from(a) a group, and (b) 4. ~RB%oxy group (preferably, a
met hoxy group) 4' 100941 0 , RF 30 [0095] which is bonded to the
5-position or th .6- posi tj,on of theyyindole ring, or [0096] O Th\17R81 Rj"
[ 0097] whi ch |sf%onded to the 6-posttion of the indole ring (preferably,
[0098] O R8r R7" [0099] io which is bonded to the 6- position of the indole
ring), wherféDRALRS' is (1) a hydrogen atom or (2) a

Cl. 6 al kyl bl met h 5et d R6'
s (1) & HyarBgch BT (e ELES N Grobhe (Bret oy sy, a TRt hy!
group, an ehhyhkeQgrotp, an |sopropyl group, an |sobutyl group, a

20t ert-butyl group, a peopentyl group, a 1,2-dinethylpropyl group, a
1, 2, 2-tr¥met hyl pFopyeiyr oup) optionally substi t ut ed by 1 to 3 substituents

selected from ps .o (a) a hydroxy group, (b) a C1_6
al koxy group (preferably, a met hoxy group, a 25propoxy group, an.
| sopropoxy group)}) a hydrogen atcfwg) ca caf boxy group, (d) a C1_6

al koxy- car bonyl ou pref r abl a met hoxycar bonyl group, a
tert-butoxycarboﬂé? %r fkei 3%9§Pf eglo aryl group (preferably, a

phenyl group), (RY asC6- 20 aryl oxy group (preferably, a phenoxy group),

(g) an am no groug optlonally nono- or di-substituted by Cl1_6 al kyl
group(s)? (preferabl y3 RYWERIIR rBup), 5(h) a 5- or 6-nmenbered unsaturated
heterocyclic group) (prefer Jb WorQbauR yAsRYEE DL YL GNOWP: & 3

t hi azol yl group, a tetrazEfi'g%sylgrc"%"up{lbr ﬁ Bgazg yP group)eop??onally
substituted by Csuﬁseitwen@ﬁowp%syuﬁpﬁbimrably, a net hyl group), and 10(i)
a 5- or 6-nenbered <_%tur Eg,heteroc clic group (preferably, a norpholinyl
group) , (3) a oLy §rotp’ (preferably, a nmethoxy group), (4) a
06_10 aryl group (p@ef%r@pgyalaoppegybugroup) or (5) a 5- or

6- menmber ed unsaturated heterocyclic group 15(preferably, a

1, 3, 4- t Bf adi azol y1 Gro@p eéprrandFPyPsubstituted by 1 to 3 substituents
selected from drg&x g QR ARG & a Cl-6 al koxy group
(preferably, a neth@iy g?%up) O y ORE a %&P $%rn] together with the
nitrogen atomthey Hﬂeab@hdedary& @rd&ap or 6 menbered cyclic am ne
(preferably, pyrroljdine,. piperigdine, piperazine, norpholine) (the cyclic
amne is optionallyhgoﬁﬁéﬁéﬁdaﬁf ?ﬁ%l%é%éé” 6- nmenbered unsaturated
heterocycl e (prefer@pl van iafiicazehelp, cpbnbhehl i smepd+ analdiy- ssustivmbad by
1 to 3 substituents selected from (a) a hydroxy group, (b) a Cal kyl
group (pfeferabl§y, ameta@hyy) giet® (|n et yl group), 30(c) a G al koxy group
(breferanly, a et howy DUl Adrpebd) ude 08,8k kaxoarhomd o gy,
(preferably, a tertbutoxycarbonyl group) - 1s as(1l) a hydrogen atom or
(2) a G _s al kyl cgtbupalpy ef@rzibl yyted et Byls gléyp, ganupthyl grdup, a
propyl group) optionglly substityted by 1 1o, 3.substituents. sel ested from

{3y a Cig alkony group,
25 (4) & Cgeip aryl group, or
(b)y a bB- or &G-membered unsaturated heterocyclic group
d

I by 1 to 2 substituents selected

{a) a hydroxy group, and
30 (b a Ci.; alkoxy group, or

R and RY form, together with the nitrogen atom they are
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(a) a hydroxy group, 5(b) a OI-5 al koxy group (preferably, a methoxy
group), and (c) an am no group optionally nono- or di-substituted by 01-5
al kyl group(s) (preferably, a nethyl group) [preferably, 10a 01 _5 al kyl
group (preferabllyyndgedretchyla groop, caneebhydd grotp,c amprepylthgr oyp)ic
optionally substituted by 1 .to substituents sel ected fr

(a) a hydroxy grgupg:® *= Op%lona%ly EB?d%“%ﬁ-5”%@&6&§£gFHh%H%EP£F5F§b|y, a
met hoxy group), Jbatdirated GetaRoat:ne) gr oupcioptd ol donaMAOsuBktituted

di -substituted by 01-6 al kyl group(s) (preferably, a nethyl group)], and RP
is (1) a 01 6 aﬂkyﬁldﬁbdbf%%ﬁgﬂéﬁﬁﬁF§,Salﬁ%ﬁ%@lfﬁﬂ%up, an 20ethyl group, a
propyl group, an i rap p i sobutyl group, a tert-butyl group, a
neopent yl group) oégﬁo%a¥kggéggs ??ﬁﬁbd by 1 to 3 substituents sel ected
from (a) a hydroxy (gnoap:,256byya ©Gloud,al koxy group (preferably, a nethoxy
group, an ethoxy gr,oup, pr opoxy grou an j sopropoxy group) optionally
substituted by C&gd® rﬁlggﬁoﬁgk?%3 QE94§%H%Q§ y, a phenyl group),

(c) a C3_6 cycloai kyh dreup £preterabinenia. @Mgm%pentyl 30group, a

cyci chexyl group).,optionally substituted by Cl al koxy group (s)
(preferably, a nmethody group), (d) a C6_10 aryl group
(preferably, ap y. qut (e) a 5- or 6-nenbered unsaturated
heteroc?%lic groggpﬁiﬁgger ryétgw*iﬁfdazolyi group, a ddhydropyridyl.
group, 35a pyrazotyla ghoupE)liopt isowabl ppsubssllwt sdodyi oxediou( £p, 3

(f) a 5- to 8-ne ereq:saturat d heter.ocyclic group (preferably, a
tetrahydrofuryl Group: “HEt et raHVETSPyFaM group, a pyrrolidinyl group, a
pi peridyl group, anzazepapykcgfodPe@n azocanyl group, a norpholinyl group,
a 5 1,1-dioxideisothiazolidinyl group, an oxazolidinyl group, an

i mi dazol i di nyl group) 6p?h®néﬂ¥9x¥u%%@WRut%Hiby 1 to 3 substituents

sel ected,. from (i aydr r o dqi7) - 6 L

(preferg%ly, a netﬁfp 3%o§p M%O%ﬁ%?%na jm%tjgi?F%%%dc%;@% Fgﬁ%HEtuted
substituents sellegt@ds falomla drnpdipdey ,grodp and a Cl-6 al koxy group
(preferably, a *hoxy group), (iii) a Cl-6 al koxy group
(preferably, a th6§y group), and 15(iv) an oxo group, (g) a 03-6
cycl oal kyl oxy group 4 pr.ef erablly gravgyebepentyl oxyugsoupited y a G 10

aryl oxy group (preferably, a phenoxy group), (i) a 5- or

6- menber ed unsat §i¥2¢ el ¥Rttt GBAETHSEK Y *20gr oup (preferably, a pyri dyl oxy
group), (j) a 5-,.ar .6 e urat ed heterocycl yl oxy group
(preferé%ly, a tet#gﬁygrgggggﬁgxgrgg%bp, a tetrahydropyranyl oxy group), and
(k) an ami no group (&Pt imofals ylhorp- gooumi opulstd tint e 286y usebsbivt Uens s
sel ected fron1(i% Cl-6 abgyl group (preferably, a nethyl group),

a 01 _5 al kyl -car 5ﬁ§lgiﬁ%ﬁl ('preferably, an acetyl group, a propanoyi
group, a jUL _nyi pr@eparovh_QeQdpoadk?l 2gtbuetdp jprepganc Wukghatprad by
3-nmet hyl butal l oyl 30 group) optionally substituted by 1 to 3 substituents
sel ected from a. Chydt b5 groipaid -a O0m 6 al koxy group (preferably, a

nmet hoxy ,gr oup) , (i i oxy-carbonyl group (preferably, a
nethoxyﬁ%rbonyl ngﬁB,aac%é%t?%§%3§§%§5bony| group) 35optionally

substituted by C6_1@)aryls-graoup-fehbépeaf ensdiysatal grempdoapcdup) grang

(iv) a 03-6 cycloal kyl -carbonyl. grqu, or ef er abl a.cycl opropyl car bonyl
group, a.cyclohe?@#%%?%%ﬁ%?ﬂg¥ﬂugfho &ghgﬁpyggﬁégéffuted by C -6 al koxy
group(s) (preferably) asmethoxymgroupid s£2)ra Q1 6 ial koxy:i9rodRoup
(preferably, a nmethoxy group) optionally §upstktuted by 06-10 aryl group(s)
(preferably, a phehytgtoup) L{38) & 084 cyéloal RyPEgroup tpreferdbiy, a
cyclopentyl Jogreyp, a cyclohexyl group) optionally substituted by 1 to 3
substituents selected from(a) a hydroxy group, and (b) a Cl-6 al koxy group
(preferably, a nmethoxyigroup)yir{4)y @r®6:10 aryl group (preferably, a phenyl

group) 15 optionally substituted by Cl-6 al kyl, group(s referahly,. a

net hyl group) optional(Ilﬁzpsfilbé]t“ist%]t}ia%}‘b‘%f‘oi“lﬁé’i Jﬁ‘ﬁggghﬁéPgﬁﬁgfg?%ngably, a
fluorine aton), {8):3amuegt NOLGIHOUDsQRIdteRAlismMaNaydebxgi gsubst dtated: by
Cl- 6 al kyl group(sg (preferably, a methyl group) 20optionally substituted
by C6...10 aryl gto0plsy {preferably, a phenyl group), (6) a 5- or

6- menber,ed unsat ur at ed; het erogycl i ef.erably, an isoxazolyl group)
optionaﬁfy substituteglggsCé_%ygji§¥&€$g§%%§§ €%¥§ferably, a met hyl group),
25(7) a 5- or 6-nenbered saturated hetergﬁyclic group (preferably, a
tetrahydrofuryl group, a tetrahydropyranyl group, a pyrrolidinyl group, a
pi peridyl group) option |y substituted by 1 tosubstituents selected from
Jo(a) a C1_6 al kyl group (preferably, a methyl group), (b) a CL 5

al kyl - carbonyl group (preferably, an acetyl group), and (c) an oxo group,
(8) a 03,..5 cycloallyloxy group (preferably, a 35cycl ohexyl oxy group), or



oxopyrrolidine, 2-oxopiperidine, 2-oxooxazolidine) and optionally further
substituted by 1 to 3 substituents selected from(a) a hydroxy group, 10(b)
a Cl-6 al kyl group (preferably, a nethyl group) optionally substituted by
hydr oxy group(s), ({ec) anQixd® caldagxy group (preferably, a nethoxy
group), and (d) a,03:-6 cl oal kyl group (preferably, a

cycl ohexyl 15group)“ﬁsEbgéﬁeFaﬁﬂgélffé%%ﬁ %ﬁ%ﬁﬁ t he above, a conpound
wherein Rar is 20 (&) & hydyo @lwmroug) a hydroxy group, or (3) a 01_6
al koxy group (preferably, a nethoxy group, an isopropoxy group) optionally
substituted by 06. 46 Jay5S-gPeupEyrppred etabl i rad SshéRFeI§FEGpY L1028 Rv and
Rv are tEe sanme Qgr. g#fferent and each is (1) a hydrogen atom or (2) a
(71_6 al kyl groug ?p eferably, a nethyl. group) optionally substi Wed by 1.
tosel ected from (a)(ia Aydxoxyr groepbeand 30{bYyated]hetdral kol cgryogpoup,
(preferably, a nethoxy group); P4 | 9 [0101] O [0102] which is bonded to
the 6-position ofthe indole ring, wherein 5R7" is a Cl-5 al kyl group

(preferably, a nmethyl) grouminangebhy! of Deiga: By PR gr GupkuBBtLienakhy

substituted by 1 to 3 substituents selected from (a) a
hydroxy group, DLy substituenyg))sejeptest aFRBxy group (preferably, a nethoxy
group), ,10and (c) No p ionally nono- or di-substituted by
01-6 al kliih gr oup(s) (6?21‘%?%]5@?1 he‘ﬁ"%y%p'group), and R8' is (1) a 01-6

al kyl groupl(preferabe})aan?LFyal@yknq&rhmmy}5§t?yf gpb@pmahlpropyltg[oup,

an i sopropyl grou n_iso roup, ert- y ro neopenty

gr oup) optionalIﬁggﬁgﬁFPfﬁ$éﬁyb§qug%5%%§%6§PﬁpﬁgnF§9§%€§%tgﬁw?r m(a) a

hydroxy group, 28¢BroayOdréuml kX% groupikpixef g-abby, a methoxy group, an

et hoxy group, a propoxy group, an Hfopropoxy g&oup)uopglgnalg lsubstltuted

by 06-10 aryl group(s)*ipteferabl il kA PHEFACTGrogpPP oPtEeyahlies 5

cycl oal kyl groupsgggggggggéyiy(ﬁiwcggggpg?g%b(gypqﬂl a cycl obe>ryl group)
y al ko (

optionallTy substitute Xy  grou prefer ab.ly,xy group),

(d) a C6-10 aryl groufditpreferabtyslerlghdnydanpooyp) group optiofe)}ln 5- or
6- menber ed unsaturated_heterocyclic .grou referably, an im dazolyl group,
a dihydropyridylSBEBﬁbFugﬁg %%ﬁg&ﬁﬂiﬁ%o 3%&%%”86?90na||y substituted by oxo
group(s), (f)2a 5-ctQ Stkety hered sattuaked yhetpsocyatee 19y oup,,
(preferably, a tetrahydrofurgl group, a tetrahydropyranyl group, a
pyrrolidinyl groapgyladpPpetftyl group, an azepanyl group, an azocanyl

group, g,mor phol iiayl ,9pOUP., & s e il Oxides $ethiazohl dinyk gEQUEe BN 1 +
oxazol i %Fnyl groég?/ gn&f i %%?otﬁallﬁpﬁlylc&ggog%up ogti ongl 'y substi tutkz}g by D1 to
3 substituents sél ecbetifnents seleci(dd fardmydroxy group, (i) a01_6

al kyl group (preferably, .a nethyl group ptionally substituted by 1 to 3
substituents seIect@H F%&HF%EHV%86§§Pgr%H§ and a Cl-6 al koxy group
(preferably, a nmethaxy gruplalkexy grolbli) a Cl_6 al koxy group
(preferably, a methoxy group), and . (iv) an oxo, group,

(g) a 03_6 cycl odPkyRoky1gridtf @FiPePePRbIEP2a V5§9EF%b%%E9£d%&(ﬁrﬁﬁﬁﬁyl
(h) a 06,40 aryl rQup I Rhenox rOWR) , i 5 OF
6-nenbe?3d unsatgééfgégﬁe?égégéc gfd%ﬁafﬁ%up (p%3?§+§%|3,h318§$%d§?§§§'
group), (6))) ama Bmine Gromwberedbrsatly atted-hetrecdcpebyglokyted oup

20(preferably, a tetr drofuryl oxy group,,.a tetrahydropyranyl oxy gr.oup),
and (k) an aéﬁl‘ﬁo“gpéﬁpgﬁﬁ‘f%kyhgl?@“r%ﬂ%‘-‘}"yor“%)l“-%s‘%{lb%f“ B G eg"’“‘bﬁ/ SEa

substituents sel get:ed (Eyom (i) a C1-6 al kyl group (preferably, a methyl
group), 25(ii) a ClL. .6 alkyl-carbonyl group (preferably, an acetyl group, a
propanoyl group, (& 2amethyF pfopaneyicgroup: e 2.2t diTmst Ry propaioyFPgr oup,
a 3- et hyabut anoyl..gr.oup) ., optj,opal | y.substd t ut.ed. by 1.0 (3ysubstituents

cel ecte Xfroma %ﬁéggxg gyoggband aealggféfkbxy'ﬁgbgbosgépgéferably, a

met hoxy group), {7) 2 fiibpy &-@inbérad koxy:ceardsbiydt sgroyp '(pr eferpbly, a

net hoxycar bonyl group, a.tert.butoxycarbonyl group) optionally substituted
by OE40 aryl groﬁﬁgéfhcgééféP%E?%%“d“EH@hQ?‘é?éﬁp&%“%ﬁ&?e§§éi%yﬁacgéia

cycl oal kyl - car bosy-ngroup (preferably, a cycl opropyl carbonyl group, a

cycl ohexyl carbonyl group) optionally substituted by Cl-6 al koxy group(s)
(preferably, a nethg&y Yrioup)Lkyl 9rePP-a Cl-6 al koxy group (preferably, a
nmet hoxy .gr oup) 5opt i ly s 4t ar group(s) (preferably,
a phenyrggroup), (g§Pgié%f%%gééPbg%%%Pgé}ggggggfe%é?ably, a cycl opentyl
group, a cycl ohexyl group) optionally sug tituted by 1 to 3 substituents
selected fromio(a) a hydroxy group, and ?b) a Cl-6 al koxy group
(preferably, a nmethoxy group), (4) a 06 _40 aryl group (preferably, a
phenyl group) optionally substituted by C e al kyl group(s) (preferably, a
met hyl group) optionally substituted by 1 to 3 hal ogen 15atons (preferably,
a fluorine aton), (5) an am no group optionally nono- or di-substituted by



25group, a pyrrolidinyl group, a piperidyl group) optionally substituted by

1 to 3 substituents selected from (a) a unm al kyl group
(preferably, a methyl group) (b) a 014 al kyl carbonyl group
(preferably, mm aceityl aB0group)euand (c) an oxo group, (8)

a C3..6 cycl oal kyl ox rou preferably, a cycaohexyl oxy group), or

(9) a e69n1ary|-Xé}b%ﬁgTﬁdﬁ%&ﬁﬁgﬁyéPéyagFQ?pa Yenzoyi 35group), -or I1C and
le' form togethes)wtdh therpitregem@l afand carbon atomthey are bonded
to, a 5- or 6-nenhered gﬁclic am ne substituted by an oxo group

(preferably, 2- BxopyRddti dipen, XosedpiogeriidinEne2nokbokas ot it i and

S5optionally furt i 1 supstit £6{84 f :
(a) a hyﬁroxy grgﬁﬁ?éyq®&%ﬁyﬁ§gb%%§ g%&?%dgggbpé(%fg%gﬁgg}y, g%geFﬁgFlc
group) optional | gmsudyssutbaitiad:teyl ywdeoxpxgr oups) and 0f)ienallye falrkory:
group (preferably, a netho roup),, and ... (d)_ a 03-6 cycloal kyl group
(preferably, a c%%?%%ﬁ%%ﬁ“ﬁ%@gﬁ)%C)B SPﬁﬁ%ngén%Sc%%%%ﬁﬁﬁyréﬁ?@sented by

t he above- nentioned djommukarbsy[ broap, is particularly preferable. [0103]

A pharnmaceutically acceptable salt of compound [I] may be any salt as |ong
as it forns a nontoWilc as&hts AiLkK t BEOER ripfotid:dfl %t FePprés8REdi R¥enti on, and
exanpl es,t hereof| e ﬁgh} 20 with inorganic acid, salts with organic
aci d, sz ts mﬁthh$ﬁg% ﬁfc a%gf salts with organic base, salts with am no
acid and the like. {0104 :-s alkoxyExeompbesarof the salts with inorganic acid
include salts 25 w hy rochloEic gcid nitric acid, sulfuric acid,
phosphoric acid, hydtoby ficc CHET Q% R t HEC T Ke. Exanpl es of the
salts w th[grgani ec@cbehd nedpiete: Saldss Hy theoXall Lewaed df oxmiled ¢ Hciad, ogitric
acid, fumaric acid, lactic acid, malic acid, stlecinic acid, tartaric acid,
acetic 30 &cPBRTPEFERLLFDREEIICCRGAPSgIPGeoNTFEeaBPH; A8 cOr B THE d,

met hanesul £.gpi-c.aci d, benzenesul fonic acid, p-toluenesulfo ' acid and the
like. Exanpl es of the salts with inorganic base include sodi um
salt, potadébdmisalt, calciumsalt, magnesium salt, anmmonium 35 salt and
the Iike. [0105] Exanples of the salts with organic base include salts

with methyl am ne, diethylam ne et hyl am ne, triethylam ne,
¢ anol apn ne, et hyl enedi am ne, 5
\ Ioh;ﬁ&;anine, N, N -
jdi n

et hanol am ne, et hanol am
PYN R&i coline, choline,

tris(hydroxymnet
di benzyl et hyl eng

ci nchoni ne, negl [ 0306] Exanpl es[ df” ttreadalts with am no
acid includq? : N/ o lysine, argpyrne, aspartic acid, glutamc acid
and the |i K& , Whgn a salt of cohpound [I] is desired, each salt can
be obt ai ned byF¥%acting conmpound [I] with inorganic base, organic base,
inorganic acid, organic acid or amno acid according to a known nethod. /5
[ 0107] [002Fhe "solvate" is conmpound [I] or a pharmaceutically
acceptabl e salt thereof, which is coordinated with a solvent nol ecule, and
al so enconpa§s83thydrates. The solvate is preferably a pharmaceutically
accept ab| egsol;vate, exanpl es 20 thereof include a hydrate, ethanolate,

di met hyl sul foxidate and the |Iike of conmpound [I] or a pharmaceutically
accept abl e (8al & theregén Spewi fic exanpl es include sem hydrate, | hydrate,
2 hydrate Qr 1_ehq§noLate\of compound [1], 1 hydrate of sodiumsalt or 2/3
et hanol ate 89 2 9 FS%HI%??%%fo"conpound [1], and 25 the like. The

sol vates canjbe obtaknedsxpyqgacknown: inet-had. 0108} vicndadddt,; Lom,-wari ous
"I somare present in a conpound represented by the fornf]1l], For exanple,
cis form afd©30 {ffans formare present as geonetric isomers, and when an
asymmet r| ¢ searon at omd .\ esel o CRARFLOAEES,3Rd: dhaster eonmers are
present "as stereoi soners due to the asynmetric car%on atom Furthernore,
when axi s ddymaetwyricgepresent ,ost ereoi soners are present due to the axis

asymretry. Taut omers_can_al so _be present in.some cases. . .
Alternativéﬁi,as#éﬁe%%ég‘ ?%O%QH?Rkﬁﬁﬁﬁrﬁﬁtﬁﬁ?%ﬁl“gggﬁo Yof &R Unshar ed

el ectron paihsentnehEegenl atoay Myorl so be present. Therefore, all of these
i soners and m xtures thereof are enconpassed in the scope of the present

i nvention. 5| f?additiow>*eHisoind #PF] may be | abeled with isotope (e.g.,
3H, 14, 35S e ). i.um converter obtained by converting 1H
of conpggnd [$f)t%>%ﬁf(%%kﬁﬁﬂgﬁggﬁgnconpassed in a conpound represented by
the formula [I]. i0o [0109] As co und [I] or a pharmaceutically
acceptabl e salt thereof or a solvate theréof, substantially purified
conpound [I] or a pharnmaceutically acceptable salt thereof or a solvate
thereof is preferable. More preferred is conpound [I] or a 15
pharmaceutically acceptable salt thereof or a solvate thereof, which is
purified to have a purity of nore than 80% [0110] In the present




20 di et hyl car banoyl net hyl group, a phthalidyl group and the |ike. [0113]
Speci fic exanples of the am no-nodifying group include a tert-butyl group,
a docosanoyl group, a 2,2- dinethyl propanoyl nethyl oxy group, an al anyl
group, a 2B hexyd cardhagreylcy@r gupyp acpentyd Car batmyli tgtedpbyal to 3
3-nethy|thio-1-ﬁéacetgla 'no%gio | car bonyl group, a 1-sulfo-1-(3-ethoxy-4-
hydr oxyphefyPF "rEERYTS gr ol t % (59%et hyl - 2- oxo- 1, 3-di f| xo114- yi Thet hyl
group, a (5-nghhy %4 g3odbpxol-4- yi)net hoxycarbonyl group, a

teti ahydrof uranyi group, a 30 pyrrolidylmethyl Troup and the |ike [011.41]
When t he indolk @bﬁbau@dk@ﬁYtEéOBPeséwg invention is used as a nedi cament,
particul arly p ti C ition, hem cal l nd is
Dt er aby e, * SEEkApI A o 2 BeP" DG ameat |l Compogi r o i reT adey or &
prepar at i oad kglichrasptab) ednd capsul e, granul e, powder, troche, syrup,

enul sion, syspension and the |like, and parenteral agents such as external
preparati on, suppository, injection, eye drop, nasal preparations,

pul nonary prepar ationl gnd ¢heud JdtkenalAy18libstitutedhey phargreceut i cal
conposi tion of the present invention is produced according to a nethod
known in t BEPgELtBENEHaP reR@ERd 1O pr epar ations, by nmixing etc. the
conpound,of t / i ntion wth a suitable anmount of at |east one
ki nd ofq%harngggﬁfﬁggﬁﬁgﬂégggégéble carrier and the |ike as appropriate.
Wi | e the contl®nta af;-4 kd koeypoundpobpt henplt ks entbdiveritsidobyi fstihearyl

phar maceut i cal ?ogposition vari es depending on the dosage form dose and
the like, PE°M"E'®for exanple, 0.1 to 100 wt % of 15 the whol e conposition.
[0116] (Exaimi.es @fc1che xypharpageudi cahd V1 ponepitahh e ceabri er’y i ncl ude
various organic or inorganic carrier substances conventionally used as
prepar at i oRLifaEEr BAPSP (For exanpl e, 20 excipient, disintegrant, binder,
indantTSIubri&pqgtﬁgg ggﬁ I%gguﬁor solid preparations, and sol vent,

sol ubi l i zi ng agent, ‘suspe éi g agent, isotonicity agent, buffering agent,
soot hi ng agentearm 3-hed ikeehberkdqundaprepbeat ionsrodfierie tecessary,

nor eover, ad Ltivii such €slgrq$§;vative anti?xidant, colorant, 25
sweet eni ng “RgeREALMY FHRSH Ke-&f SN TP - Exanpl es of the

"excipient” inpgl udesd agd as@endleGeaseatDrENBH IO e b S@Fbid @Grougor nstar ch,
dextrin, mcrocrystaiiiric cellulose, crystalline cellul ose, carnellose,

car nel | ose B0 ieaReLdnPUuRSHE ik @ArBdXy st Ry ISUPEEAcHERESws S hBsE e ut e

hydr oxypr opyl cel .yl as a i.c and the like. [0118] Exanpl es
of the Eéisinteéﬁgng ?Hg?ggg ég$ﬁ 11 ose, carnellose calcium carnellose
sodi um sodi um dadboryfethylkas starehppTrosddynellbsse tsbdduhy 1 to 3
crospovi done, | ow substituted  hydroxypropyl cell ul ose

hydr oxypr ofyPRECRYFEEHT GF DSeCoRr YAl IThe el Grose ahd Ené-fikEKOTH110)
Exanpl es ofyrihe," bi nder” include hydroxypropylcellul ose, 5

hydr oxypr opyl net hyl cel | ul ose, povi done, crystalline cellul ose, sucrose,
dextrin, starch,(igélai f1-ccALKBXY 088C'SddiUW gum arabic and the |ike.
[0120] . :Exanpl o] "glidant" include light anhydrous silicic
/o acidf nagnesﬁ&ﬁ?sggaggfeggﬁgsfhe like. [0121] Exanpl es of the
“lubricant" ing]l weCaagnesiamhistiearvatiecupal ci um stearate, talc and the

i ke. [0122] é5 Exanpl es 05 the "solvent" include purified water, ethanol,
propyl ene gl y&Eol ,? neciodol °é&s&r8 Bi I, corn oil, olive oil and the Iike.
[0123] Exanpl es) of #-he,y solubidd:zicngragent-arkachuderpropy) ane, 20-glycol ,
D-manni tol, benzyl benzoate, ethanol, triethanol am ne, sodium carbonate,
sodi um ci trat €l and thed i kewerfporz4] saturatepyghpt 6SC6f {He'r siispendicng
agent " incl ude, benzal koni . ' a seq -hydr oxypr opylcelul ose,
propyleﬁg gIyg%r,£§5h§33%3gﬁg&!%&%ﬂ%?ggrpgﬁgég, afy%grg%gﬁ%ﬁgégggﬁgfe and
the like. [s0I25] tExanpl eslofttfief?dsotonicity agent." include glucose :al,
sodi um chl ori de,, D-,.rrprﬂai_(i1 and the like, [0126] 30Exanples of the

"buf fering agent™ i ficlude *d6di ui RYdr ogenphosphat e, sodAl ) m acetate, sodium
carbonate, sodi umigi tr at e andytheatbkey) Bxasmb esofordhe v seothingrageny”

i ncl ude benzyl al cohol and the Iike ) Exanpl es of the ,
"preservat ilvé® iPnélGds TEERDT S paf &y OxyBEh ZodtEI T T SFEbiGt &R6l & benzyl

al cohol ,,.sqdi oacetate, sorbic acid and the like. [0127] 5Exanpl es
of the Jgn%gggﬁygﬁgxqpﬁclude sodium sulfite, ascorbic acid and the |ike.
Exanpl es of the "colorant” include food gglors (e.g., Food Color Red No. 2
or 3, Food Color Yellow No. 4 or 5 etc.), "3-carotene and the |iKke.

| oExanpl es of the "sweetening agent"” include saccharin sodium dipotassium
gl ycyrrhi zinate, aspartame and the like. [0128] The pharnaceuti cal
conposition of the present invention can be admi nistered orally or
parenterally (e.g., topical, 15 rectal, intravenous adm nistration etc.) to



Wil e the autoi mmune disease is not particularly limted, 15 exanples
thereof include rheunmatoid arthritis, system c |upus erythenmatosus,
psoriasis, inflanmatory intestine disease and the like. [0130] The conpound
of the present i(hvéntion . garl aexywsedbiony20geonpi oat i ame Wiy hswree iontad
plurality of other dicaneqtg (hereinafter to be also referred to as a
concomi t anPYdreg) HecoPdiPHE (£or a®fét hod general Iy enpl oyed in the medical
field (hereinaftep)te be, r@ﬁ@dﬁd@ac’a&b@ﬁg‘mi peduysept : {03k} 25The

adm ni stration period of the conpound of the present invention and a
concomi t antullpbgtise@ory |G teddoxandreheysiay be administered to an
adm ni stration_subj e cgqgi i a i t at h par ations
may be a nﬁ?gigteﬁfe%igﬁﬁﬁl an§2% F&gggﬂg? é?%%ﬁﬂﬁ% %%v Iéﬂgg ?Eg?vidua
prepar ati ogsouBQs) n addition, the pharnaceutical conposition of the present

i nvention a concomtant drug may be used.n the formof a kit. The dose
of the congggi?aﬁ%sd?ﬂﬁﬂ? %giﬁ§%§%%6@%ﬁ8néﬁﬁﬁi§% ?3%%%5%%§§6Hd5§bgand can
be approprikaketyrsehest edh 26601 dixigh to the subject of admi nistration

di sease, synptom 35 dosage form admi nistration route, adm nistration
time, conbinéli en raldoRYedirPke, Fn@é admini stration form of the conconitant
drug is_pot particH arly,l.im and it is only required that the conpound
of the 6$esen )iﬁbgﬁfigﬁkpggzgﬁgF%éd with a concomtant drug. s [0132]

Next, one éxanpl e;-@f ahd productpononel hpdsuledttthe:sccbipodnd tdkpriactice t he
present invention is explajned bel ow. However, th roduction nmethod of the
P ompound oPZOHE Bt cSBi S B0 S e Yttt 60 Enas SVES SORIBH 1T no
directly cqpyesponging %t@@ asptrioras thowedol-nothes £ ohbowi ng &1 asduayion

Met hods, the steps may be nodified for efficient production of the
conmpound, $&&K1laSrPuP rddueRt o afla prettdétitRg BYotpii MY a F@HEtFonal
group w.th pr.otecti.on_l Sub p bLecting a-functional group
as a pré%u#gzrgt% 1é£egéh step, fo g&%g%%? gg%%e?s?on tdaglﬁgsired
functional cgtaupadlyassivst abltedtagd: . chdhgilngrbbhe (ef der of Producti on

Met hods an teps, and_.the |ike Th reatnment after _reaction.in
bach st en ) BoStomboRTT AT Ghadt Wil PEbPEOraR ARdS HOFP (Tesh o an be
20 perfor med-asinEEEESEY Y1 AES 0T dhigstlia et Bedeapproprbat el y sel ected from

conventional nethods such as crystallization, recrystallization,
distillation, (Pard ihirodiMy, §FPi®a gel chromat ography, preparative HPLC and

the lik or C i nat | of S. [ 0133] Production nethod 1
[013/1]90[1 ] 5 i 1_5f8%§%]Cﬁ%§?§§%”§%Qg€a %§§are the sane or different

and each is afclamma:pr airecto,Nng group; and ot her synbols are as defined
above. 5EXx ggles of the "qfi 0- protecting group” for RO or R1O include a
tert-butoxa r Bohgie G¥oupe ho et byl group, a trityl group, a

t et rahydropgnanyt, gf QB -&d@Idheny geblhyl, group, a

2-(tr|neth%g§;lyl et.hoxynmethyl group, a ptol uenesul fonyl group and the

li ke, withRpref@&t@nte gPven tereRy teittL BlroxycAPBE6RYRTGPOUPS GOUBB] (step
1) 0 [ C ai | §]o]] I n and
conpounés[g?gpogggg %gugﬁn%%ap(%hdgﬁga2¥igﬁ?k%%%rgga%gﬁg?elgm%%%pound [ 3]
can be obt aubedibytedadyi ay compound: [ak]d witth coedpouddrf2Eri auassot wesd
under heating.in tgeuufe§eﬂceipf a pase and a palladiumcatal yst. The
reaction i $Ypret8r bF@DBé?Tﬁ?' Y by YradualiY addi ng conpound [2] in the
presence of all otherrdi:eagent:s, under heating. Exanples of the palladium
catal yst to be used for the reaction include L \

t et raki st ri phenylpHosphildepaldraticumpptionally substituted by hydroxy
(bis(digpegxbggquhino)ferrocene)palIadiun1dich|oride-5 nmet hyl ene chl ori de
conplex and t i ke. Exanpl es of the base to be used for the
reaction incl Gde pat.assiim:phesphat e zn8odi um car bonate, sodi um hydr ogen
car bonat e, pohgfsiu carb nat%, triethylamne and the like. Preferable
exanpl es of the sblVeht®t o B ‘ddedFdF the /o reaction include ether

sol vents syghjag prérflbexanezal e&élﬁﬁkﬁ@?‘{&f&{ abmpdiietily tekhebmnpound

1, 2-di met hoxyet hane and the |ike; alcohol solvents such as nethanol,

et hanol , napcepansr, tPsbpr opanet amd: tHeed i ke;] Kydrlecarbér Sol vents such as
t ol uene, . h . d i : r. . ts.such. N, -

i oty oF ham 3 L Net hyl “CUr ok do, Patot b triTe and the T ke: ‘AR’
m xed sol vent thereof with water. gbnpound [ 1] and conpound [2] may
be commercially avail abl e products, or c&n be obt ai ned according to the
foll ow ng production nethods 2 and 3, or a conventional nethod. 20 [0137]
(step 2) Compound [I] can be obtained by renoving R9 and R' of
conpound [3] by a general deprotection reaction. The deprotection reaction
may be perforned under conditions 25 suitable for the kinds or a



20 reaction. include ether solvents such as 1., 4-dioxan.e, tetrahydrofuran,
di ethyl ether, 1,2-dinethoxyethane and the |ike; alcohol solvents such as
met hanol , et hanol, n-propanol, isopropanol and the |ike; and pol ar solvents
such as N, &udnﬁthdﬁMHnauﬁumailﬁiHELhyLabhéfcaixkﬁracetonitriIe and the

i k Co d.[4 |1y | abl duct
be obt ai ned bl X GHVENT1nar et RBA T o142] XLl B ) °F * " Gorpound [ 6]

can be obt ahneghly: d0actiRe conpepdi fbhgWikd Mﬁtﬂc&ﬁi@%dd@r@z&@ venthat a
temperature of fromroomtenperature to under heatin This step is

soneti nes PpPeYerayiiysd drined OFr df F oofi t @ nplet bt Jd'at}ﬁd’eracﬁééf“?%e /o

I n addlt%ogal@ntﬁg§é£ xb%_%%ﬂ@a%% necessary for the reaction.

Pref erabl e exanples o (%e sol vent to be used for the reaction include

al cohol solﬁéhtknsﬁﬁh:aﬁuﬂaﬂhan@bmpe&hanglthﬂ @mmgmumﬂ aqqanﬁ&@@amolthﬁd t he
i ke; and golar solyents 5@2 N—dlnethylﬁorna lcéﬁ éEOXIde
acet oni t ri FEORHA B tHET VExShpt eRPOF T e B For

t he reactlgaltngm@ﬂ@y@ydﬁpghh@nm@t@ctderégftur|c acid, p- toluenesulfonlc
aci d, pyrldlun1 -tol uenesul fonate and the |ike. 0143] 20 (step.3)

Conpound [ 7§ taih lRIeTobtidihédiehy LRaABERRgOE oRPORINGL 36715 \i k 111 GdilRE iR a
solvent ,in es§?§§: e f erature to
under he%t?%ggaﬁianp S %ﬁl %%§§$1guhgng§%§£&%$gf%gm?g§g¥¥%ﬁﬂPnclude 25
pot assi um mvdtmmceté {Js’o]dlcum Wdr,omrde phermsseuni cal boratepieddicusa Lt

car bonat e gd thg @refer%ble exanpl es of the solvent to be
used for the®rea TI%%|?K§§%§%1%’ $6FG8Ats such as 1,4-c tetrahydrofhlran and
the |iket alcohmh seiwvents- sieh tasa3feft banpkopey handd , oh-4p1 opanol ,

i sopropanol and the |ike; polar solvents such as N, N—dlnethylfornanlde

di net hyl s@PFBXTEENe ABIGH & i9FPEIHE 0Fe CPRKETRANNY FFXIFSH Véht-bener eof
W th vater ., [ 04441, 3h. (st ep4) or (277, GQWHOEHQA&J:@&@&Q%?@@%%%
i ntroduci ng an am no protecting group (R9) into conmpound For exanpl e,
when R9 |ssaltetln@mmfmymarabcﬁmﬂlvag:reomperegr&pound [ 1] can be obtained by

reacting c uhd 7 wWth di-terst ar bonat 5 so] vent. from
roon1tenpe?gp8 g % UHﬁngﬁeéil &64%19 elBr s%ng%i21 ?tétﬁgge CQ$ Tising
Exanpl es otntheohpsend oadentisedy ey thie abeaethent i ogtddelt erdit ary Jgnmidies
such as triethyl am ne, 4-dinethyl am nopyridine and_the |iKke.
PreferableaeRaﬁﬁm%§e%ﬁl@*k;%cﬂQRﬂﬂtﬁﬁiebéa&§eHhF6?°?heOFe%c%?%ﬁ??@uﬂ ude
ether sglvepts.sech as 1, 4-di oxane, tetrahydrofuran and the |like; ester
sol vents such as ethyl acetate and the |ike; hydrocarbon solvents such as
t ol uene, héRaher wytlerd Hovd tr&aﬂmdgeora@depehaﬁHQOBVehnél@mmﬁtQﬁyIV N /5
dlnethylfornanlde di met h fu f oxi de,, nacetonltrkgglgnd the like. [0145]
Production ﬁﬁ?ﬁ% %n[%l %ﬁﬁa vﬁﬂﬁ&ﬁ%%l gbﬁ nﬁol 's"8s®defi ned above.
[0148] (st pnaiﬁmaaé@@ﬂ@@ymﬂ' éﬁﬂecﬁ@ﬁrd@@n@&h&l bedtmé Eofpbuh@dactogi ran ta

protecting grou i nto conpound For exanple, whep R _is a
tert - but ox¥ Qr%@ﬁV? %ﬁ%ﬁ&Pn%%ggbdnd”{dF éanoﬁeaoBPQFﬁéaeB§l?%%£Y|ng

Conpoungs[élzc%£9bgé %}gﬂs Bt ¥dodi car honahe i %h@@gggnaofm@mﬁ&ﬁﬁal
tenperature to under heating in the presence sO a base Exanpl es of the
base to be(l§éd Rorethedreactformtiing mpwﬁmamg anm pésesuth dbsapse

di met hyl am. nopyri di n¢, trlethylanlng and the h e e given to
4- di met hyl ani RopyTia het T B T A tgréx nﬁlgg o% f%%gso%?gﬁt to be

used for theseeacthomminet uge etdherongelvents csuchnascd, 4ndi exane; 5

t et rahydr of uran and the i ke; ester sol vents such as et hyl acetate and t he
like; hydr GE&FbORZSol Veht &7 slichl as" 61 IR hexanes iyl 8ne®ahd the®11'ke;

and pol af sol.yepks such %L%M'%ﬁé’dﬁ Mamde. dihaet hyl sul foxi de,
acetonifrile and the Iike. Compound [8] may be a commercially avail abl e
product, orlé¢an bemebbadnbdrby*%ﬁtxnﬁuﬂninﬂﬂﬂﬁﬁﬁerhod“ pOL49P(step 2)
Conmpound [§£ can be obtalnedlby r eac. %; Qynq$ /5 with borate in a
sol vent undéf 836! g™ i AT he pred ﬁ%é”ﬁ ase” Pedction is preferably
per f or med phagmadaa’cwaaﬂﬁl OYf S0P Sencurhase undeicompohihtigataotfenpresence
of borate. anples of the borate to be used for the reaction

i ncl ude trFP@o@P@E?Tm%6Té?%”dtP?nbﬁﬁyl5bdwaﬁ€‘ﬁn@h@ﬁ@aFfﬁé?(ééEXanples of
the base, t@c@@p‘éﬁﬁ? ef QL1 henL gact | an- incldide, Rty “e rhbtmml

di i sopropyl am de, Iithium hexamethyl™ disilazide and the Tik

Preferabl e exanpl es of the solvent to be,ysed for the reactlon i ncl ude

et her solvents such as 1, 4-di oxane, 25 tetrahydrofuran, diethyl ether,

1, 2-di net hoxyet hane and the |ike. [0150] Conpound [1-h], w yi COM 1whe group
represented. by 30 [0151] R6 [0152] which is bonded to the 5-position or
the 6-position of the indole ring, can also be produced according to the
foll ow ng production nethod 4 or 7. 5 [0153] Production nethod 4 [0154] O



[1-b] [0155] io wherein R11 is a carboxy-protecting group; and other
synbol s are as defined above Exanpl es of the Marboxy-prf_ectim group” for
h include an al kyl group such as a nethyl group, an ethyl group, a

tert-butyl [gR6UpRandtibe fékesuraiteertingutrghdichbthylsi tydn b artedp,ona ibenzyl
group, a met hox hoxynet hyl gro the |ike 1. Conmpound
107 can be BREFReCEPTET R TGP LS A EPBUUETTon 9k hod 1. 1T om
conmpound [b]ffeedle@rr@@@mdt [@F Klhe Q:bir@olm@d hacbheisanto nedneibag: - n
production nethod 3 L0156 ste npound [ 11] can be obtai_ned hy
renovi ng RPENSECRBAPOUNH %r[fdﬂ:byﬂaadéﬁeaﬂéeeréhcrééﬁtr%ﬁﬁprﬂﬁée salt
deprotecglgﬂe&ggetlgg Qﬁgbf@éﬁgqﬁghggg-queEhgothﬁégns suitable for the

ki nd of Ru.” For exanple, when Ru i's an al'kyl group, conpound [11] can be
obt ai ned bjlﬁydrﬁbyzoﬁgthenpmunduﬁﬂ@pqomdangotvehhe|abQVQrmﬂmEenUeiof a

base at a t er at fromro nrte erature to_io eat i
e fvi oy TEMReERt Lo LI QR 4 AR LT ! 8L RBFE SEBt (e (o

for the re@et eoeowetedeh@@é@;sSﬂdﬂnpﬁ;ardbl@n@tgeansedeum ﬁ@fbemtreaealuntehjtum
hydr oxi de, sodi um hydr oxi de, potassi um hydroxi de, |ithium hydride, sodium
hydri de, p@Fa§§PEHY¥?d%$defdﬁd He aumed OTYS PREEaFabl e exanpl es of t he
solventlgo e usedef tfﬁ@ééﬁg& on include a m xed solvent of water with
al cohol vents such as net et hanol , n-propanol, isopropanol and the
li ke; and doﬁﬁﬂéd sol vent thereof with ether solvents such as 1, 4- di oxane,
tetrahydrofuran d th ke. 7] l-Bb] can
be obtained by r Etrﬁg %%Hﬁ%ﬂﬁﬂ”%gf%ftb%hpr SE%t[iﬁfthgggg% ved%rve % he
presence ofinaibondenskngcagenty atsiprerpesapune ifeearcool ing 4o heaticng. An
activator 25 may be_used t snoothly performthe reactron Exanpl es
of the condéngﬁégcﬁéenta@% YIRF F657° % RETAIRELPENOL| HeFhdgells-

NX- car bqpyhgii-gicdazol ey No N rrdicygl ohexyl 6aebedicbm d8e treatment or

N, N - di i sopropyl ear bodi km de, et hyl - 3-(3-di t hyl anf nopr op 1) car bodi i m de
hydr ochl or Pd@PBQl(iED@)Oén@IlN}@SQS Kenvolving pEvanplestobnt he activalt'omto be
used for th cti ncl ude dro ucci. nam y benz iazol e
and the Ilﬁe &E?ngggb?e %%g '%gn%f ﬁgséolvggg t%ogegﬁgé ?broi%

reaction i d@lsedeebydmﬁa@bmmcs@ VBN e Siic linals chepzZenenet ai beness, hexane,

xyl ene and the |ike; hal ogenated solvents such as drchloronethane

chIorofornﬁncépﬁéﬁl?@FraﬁhF%ﬁ??EQOQ.%? dEHPerEeEhaRE -and the |ike; ether
sol vent Oﬁﬁgﬁdaég yl ether, 1, 2-dinethoxyethane,
tetrahygro?%?g%ig%an tﬁe I ke; ﬂ%%L sol vents such as

N, N- di met hyil6C@pdani de, di met hyl sul f oxi de, acetonrtrrle and the like;
pyridine; and a xed soly nzt_nxtrcer]n rJJ_eoOn ig. ex lalned ne [ai%l:aﬁylrtl)etﬁe
commerci al |l y avai abbe® p?o uct, —or cans%e Sbtai ed y a “convent ronal

met hod. /ofpQ15&Ling. Cowpound [1-c], which is conpound [I] wherein R4
is a group represented by . %0159] /5 [0160] whji ch is bonded to the
5-position or théhe- pBsibt ho%fOErﬁ@qrﬁﬁﬂ@aWﬁeﬁb1“c§ﬁeaP§SSB€Lproduced by
the foll, \Mﬁggc@%gggggbgnlgegQOEBfﬁéws [0161] 20 Production method 5
[0162] F [0163] wherein R12 is an ami no- protecting group; 1213
is an alkyno@ﬂédp such as a nethyl group, an ethyl group, a tert-butyl
group and the Ii a benzyl . gr nd the..li h - ols are s as
defi ned above. §?b gt % X hgy ﬁ%%%ﬂdﬁbc%cf$ﬁalbroug$ ﬁoraégg #ncfude a
2- (trrnethwh&rMyh%ehhoxynethyrrgm@upuu%ﬁwqmyhugrmupﬁ astekrahydeopyr any
group, a nethoxynethyl group, ptoluenesulfonyl group and the like, with
pr ef er ence Pgitvén tio® % &) QbéfrrdthﬁPsrﬂ?rfethokynEFh§lh¢rbbb 1991647 (55t ep
1) 50 ©eppound E&%Lt?%ﬁtgﬁl&bﬁé%i¥%iwgychﬂ%&PQﬂ%kﬂg l@%ﬁ‘ﬁ?ep§géﬁcélng
group (1212 ) into conpound [1 For exanple, when is Rl2 is a

2- (tri met hylysirbgkRethoxrynet hyl group, conpound [13] can be obtai ned by
reacting cggg nd [10] with 2- (trimethylsilyl)ethoxynethyl chloride in a
sol vent under c ollng in the presence of a base. Exanpl es of the
base to be used faemphesreacthonharbywle 2Mbmsodidaninedna devandnthetbhkea
Exanpl es of the solvent to be used for the reaction include ether solvents
such as 1, #7dPxafie alet AyPr &t et , & 192 i et hoxdret arfe,“ et r ahydr of ur an
and the .Likepognd pol ar solvents such as N, N-di met hyl f or mam de, di net hyl
squoxrde 25 acetonltrrle and the like. [0165] (step 2) Conpoundcan be
obtained by renov in R of corrpouno [13] The reaction can he performed in
the sane MEM" as in 30 step 2 of production nmethod 4. [0166] (step 3)
Conmpound [ 15] can be obtai ned by subjecting conpound [14] to the Curtius
rearraugenent with di phenyl phosphoryl azide to 35 give the correspondi ng

i socyanate, and reacting the obtained isocyanate with the correspondi ng

al cohol (R13011). The Curtius rearrangenent can al so be performed by



5 al cohol (R130E) is present in the Curtius rearrangenment, isocyanate is

i medi ately reacted with the alchol to give conpound [15]. For exanple,
when R13 is a benzyl group, conpound [15] can be obtained by reacting
conpound [ 14] byThie opwi-s e l&ddi wironp6f ndipheays privsphorgiaiayz iode biranahsdl vent
/o under h i Ng.. i e presence of benzyl cohol d.a tertiary anine.
Eanpl o5 of Fha PaTTI oyt AIe Rs 68 aeatir D1 TTND T aneed S aere
triethyl amine andnphes litkesedr ehenabkeaexanpl esgofud haesrs altrgit grivaphe aused
for the is reaction include hydrocarbon solvents such as benzene, tol uene,

hexane, xyPERBYand PH 137ke;> BA@Et-hEF O8B ventS - $uch A1 3 ‘diobxae,

di ethyl etBebupl, 2-didamiRoxyelhrpe, ot ebrabyde of uran.and the dyike[.8167] 20
(step 4) Wen R7 is not a hydrogen atom <cConpound [16] cdn be

obt ai ned byni htepduey hglRUby & egorengydodpound 4 15]2whimne tavdemogygondi ng

al kyl ati ng t Ln,a | ven nd i_ce-cqaljng oom_t r re_in_the
presence og%gsgase.1Zgﬁﬁ%y%ﬁ@@ﬁ%ﬁﬁ%ﬁmﬁgé%?“?%ﬂbéhﬁg d orﬁgﬁgegggcﬁﬁ8ﬁpﬁay
be any as kohg2as-titimsarhyInircpducerBép, andlekanphesh i heredf gmaid)de net hyl
C PRI O R RS AL

Exanpl es ofrth "0 he™ ' h 1 de,
butyl!ig@ig@hyh%&%&lw@f@dﬁﬂgﬁgﬂ@ﬂeaqgﬁgu l'i t hi um hexanet hyl disilazide and
the liKke, referabl e exanpl es of the solvent to be used for the
reaction i hePdB& hydrocarbon sol vents such as benzene, tol uene, hexane,

xyl ene and the |ike;weth Y su , 4= o) I |..ether,
1,2-dinethoxyeth%§§, %f?%%%%&b%ﬁ%g %gaggh% ﬁY%giqg%éﬁ%gﬁ%fg%%%géﬁggdsuch
as N, N- di netrhyhé oslvag -eesn tdi ometchyic, subfiaxil. dgroaset omid réstendnd tthe dedce.
Wen R7 is,a E%gro en atom conpound 15% can be directly subjected to step
st thout BEFTEIM St g vicn ey gt Pfc%%*au ¢ 7] o e
obtal négs; DYz bRY SHROU B3uponNYeNt Lopat o xpthad:p For exanpl e,
when R135is aﬁbggzy group, conpoundﬁflgf can be obt&?ﬁed b;)a conventi onal
met hod /o Buthx@AsgtatRl \a | e Ttethvdoxyn JaadPy ha PEReY1THe TERuR ytdre

. reduction, rfo Qﬁg’ f.or i,n | vent 4n the presence of a
met al cataﬁ§§§e$§%25¥%d%1 dbé%éf%%%gggﬁﬁggtggaégt %o%ﬁ%l pressure to under
pressuri zatiimat aptptspyigp:ay hydnpgen dasthAdpaochytioogenrsguy ce,headyimayum
formate, 15 Cﬁclohexen , dicycl ohexene and_the |

| ke be used.
Exanpl o5 oF“BHE' neh at> LA YAt 6058 ued’ PPt RN Bakt PETPY HeRudEouD,
pal | adi ym gaf bong;pat i gdi w hwdy exicle, Rabl adhspbbhackt -du kel and
the Iike. Preferable exanpl'es of the solvent to be used Tor the 20 reaction
i ncl ude al éoRofigetvehrst Binsty &5 awsthangheteyhandylony pgopancind itswpr opanol
and the like; ether solvents such as 1, 4-di oxane, tetrahydrofuran and the
| i ke; ester solvents such as ethyl acetate and the like; and a m xed
sol vent thépesdb] (step 6) 25Conpound [19] can be obtai ned by condensing
conmpound [17] with conpound [18] according to an am de condensati on nethod
General |y used. FO - S oyt dd e8] TPaEr & B T G SAturatel
hal ogenai : gokvebdlnah &L HeNPelAIRS 60 dirkent BEcRO! r espoagdi1aci d. ha
i de" Then, the obtained acid halide SO is condensed wth conmpound [17] in
t he presentBedfol Hepiide & i RETFIoMmir iddicne r f RofvebePihyl t - ¢woma
tenperature 1o give. com d IR _ .8s.0f hal ogenati ng
agent to bgyégggtgg¥ft“égﬁgaé{i %Jfﬁ%i3&e98§§?§?h§hF§§i%2?ethionv|
chl oride, phosphorus 35 oxychl oride, phosphorus pentachl oride and the |ike.
Exanpl es of the tertjary anhnewkpwbe used for the reaction include
triethyl am ne and™the“ 1§ Ke/c+o2Lky i Bpeidrabl e "8Rafpf eSY of “¥he?'s6iRent to be
used for,thepceaction phncludehalogenated sokvent sysuch re1 di ehl,or ongtpane,
s chlorof orm carbon té}rachlorlde, 1,2-d|chloroet%ane and the I ke; ether
sol vent s saghmased, dreiioxane: o didst Bylcvetiheropy ] 2xvdiziethoxyet hane,
tetrahydro ) ‘ ike: and.a-m.xed lLve er eof, W th I
Conpound [&g%ﬂﬁgggg%égfd%%' r%?%ﬁﬁsjg%gﬁﬁggﬁgypgggggf,go;y¥%é%%. ié?y
obt ai ned aceondi agdtoha Tomventional nethod. When the correspondi ng acid
halide is E@ ercially available, it may al so be used. In
addition, ¢ Hgghnd [19] can al so be obtai ned by condensi ng conpound [ 17]
and conppund [ 18}nbn¢he 3@ BRBOBF 48238 LA St&Ra S OfhRLAAUGHBN gretbod
4. [0169] (step 7) Conpound ' [l-c] can be obtained by renoving R12 of
conpound [19] by a deprotection reaction,.The deprotection 20 reaction may
be perfornmed using conditions suitable for the kind of RL2. For exanple,
when R12 is a 2- (trinethylsilyl)ethoxynethyl group, conpound [I-c] can be
obt ai ned by reacting conpound [19] in a solvent under heating in the
presence of tetrabutylammonium fluoride and 25 et hyl enedi am ne.
Preferabl e exanples of the solvent to be used for the reaction include



[2 5] [0179] (step 1) Conpound [24] can be obtained by condensi ng conpound
[14] 5 obtained in step 2 of production nethod 5 with amne [23]. The
reaction can be perforned in the sane manner as in step 3 of production

met hod 4. [0180) ¢stepl®)cd@prCemrpoandah@5txean.de Whtraated rgy udeaet i ng
conmpound [2 th the corresp inb al kyl ati agent .to introduce RH Thb
Feabtion cHABE: pEF TG med 1 ERa NanE RaHNGl AT didp 4B FAateE on

met hod 5. [0%811 H:s:flestrepl 33 Goppeund {fd&xh] can be obtai ned by renovi ng
R12 of conpound [25] by a deprotection reaction, The reaction can be

per f or med iLAUPRE same nmanner as in step 7 of productlon met hod 5. Exanples
[0182] The presefi.i ﬂﬁ@ﬁ&bgplb§ye%§ @meﬂﬁhﬂsQE%§H&0&9 Lheug follow ng by
referring to Reference a anpl es and Experi nmental anpl e, which
are not tOSbbSch@t@médfd§M1ﬁﬂxnﬁrmﬂetloned “Céfhe argdngrenpér atude in

Ref er ence nd Ex S JTeans -.40 C. io 183] .Ref erence Exanpl e
T broduct | GHAD tar DBTST B 8, BCATREL nyH S, b, T aen TSR
tetrahydrogndapplae :t Icaagrbmwlo&tyeg[r@i@4]an&5t1(let:epké_) Preduet-eanief a
3-i0do-6,6-dinethyl-4,5 6, 7-tetrahydro- 1H ndazol e [ 0185] sceN 20

[ 0186] UndBPe%O%Ytgﬁﬁéﬁ-atnDsphere to a. suspension of sodium O 11:(28 g,
697. mai,) rbpzhetrahydrofuran (SO0 m| was added. di opwi se a solution of

3, 3- dlnethylcyC|chexanone (80 g, nmol) in tetrahydrofuran (250 m ) under

i ce-cool i ng overTaboli~ 25 F-mepbangdt haspixrated estetddted f @rotpfr. Then-
a. soThtio thyl formate (9 glrah drofuran (250 m)
was added @?%%%n%e %%&ﬁy%§¥§ﬂ a%?%ate Pﬁeg%¥§% mdg étlrrediunder

be- cool i nghtoerdciliang-aip m@dﬁm@eﬁpewasureHgemoﬂstﬂtuﬂkngfntdmeact|on

m xture were agded wat er and et hyl cetate nf t he or nic | ayer was
separ at ed ZRACBxEPAA Y witdpisiey &44 SBsaEBHFu hyﬂr%iq %&H%qu§n The

aqueous;} ayel -¥esqy agt &l fd ef MMdacanepnt Lat gdybydrochl ofi e 2acdd.fand
extracted with ethyl acetate. en, the organlc | ayer was 5 washed with
saturat ed BEPRe, VHiRh diicedrover centihuns sal it Bir Stdinumssal haternastosmoved

by filtratign, ﬁgqg%£ §%Jﬂltr ejm%%lﬁonc$§traégdd#gdgﬂj{edfce%xgwpﬁsure to

gi ve 4, 4-dinet oxocyd exaneca ehyde a solution

obt ai ned 4¢4- sdtME@hMi:2mﬁﬂﬁﬁ¥£b0&®&@ﬂeg&bbﬁld&hyﬂfemyﬁr@ﬁdupmﬂa (376 m)
was /o added dro wi se a sol ution of _hydrazi ne nonohy drate (31 m, 640 mmol)

i n met hanoPY{3% %4)99949WlﬂﬁnQ%ﬁfQ}ﬁdeﬂrPéPku§n09%?2%&kﬁﬁ ngﬁwmhaﬁdlthe
”‘XtUrezMﬂ§s§£é£éf§hfé¥oﬁ55'Hd"15@&%z6§%ﬁ§&08r8h5tUéetM@§z&PW@Qﬂ§t&ie% under
reduced pressure, ethyl acetate and watef were added, and the organic |ayer
was separ atkdaz¢Eimhergraime @gam%hllaye&y&agrmhe@mmmt@aimlamd bri ne,
and dried r_SOo ul. f by filtratiaqgn,
and the fi ¥§% e %%Sﬂ%oﬁ¥%> @hd3§ %ggﬁgémﬁ n% Qc)a iR 2 =0 91

6, 6- di met hgﬂ:edpS H, ﬁyﬁa&id]a]h}ﬁdr @g—rbltl-pl ndazaked:,?{@o:ayso@mmpn a)fl the-obt ai ned
6,6-dineth¥1-§, 6, 7-tetrahydro- 20 1H i ndazole in N, N-di net hyl f ot mam de
(1.2 L) webgediibel VbR a3 g3 STEXAAOFFOAKE BEPASS] i Hycioxi de (121 g,
1.8 ol }s abxEQOM s EPPEy Al E, Ang ikhe oxtur Sr % %é'I@%ﬁ%lé%ﬁ%fizlhr
Then, under ice- coo¥|ng, an aqueous sol ution of ' 'sodi um

hydr ogensugrpvef (801g¥, é\atha@l@le@lzcdho?me@p,vm el %,%tt)hizsimlafdd@:touamd
the m xtur C i ethyl et ate. rganj c, I yer: wa shed
successi vel y ?ﬁ§%b$‘%ﬁahd afd%ﬁ?edggﬁfﬁgyl %pgdffed oVerﬁs tﬁﬁmjéﬁafate.
Sodi um sul fiatepwasa rienoveds by fidadurat onyranti theuhHj | 4 rage wasinyl
concentrat ed under reduced pr.essure. Theh, hexane, (350 m) was added to
the30re§¢m@>and¥hé¢ﬁ%NH§V%@@ﬁlM%déifo%ﬁ%%mﬁw%ﬁﬁe“ﬂ%e

preci pi tat gdoeryst ah syyerg,eoldacted by »hil thati o, washed wi th hexane, and
dri ed under reduced pressure to gi've

3-iodo6, 6- dPebhyl-4,5,6, 7-tetrahydro- 1Hindazole (41 g, yield 23% . 1H NMWR

gﬁ?ojz‘ﬁ?zj’ Elvgosg?l}o b‘”’ g cgrg (§ mcn%]_") ]é)d’ fngézbgaL&é‘)wlegfﬁi%%ﬁﬁ(ﬁ%}% gzr)oup“z

Product i Omneim,ﬁeaithm&cysly %n@dﬂ-sﬁJ,b&-tdltlﬂietehylby4t5e6a}3®ve~mentloned “H—
tetrahydroi ndazol e-1-carboxylate s [0188] [018 To a solution of
3-i odo- 6, 698 %éfm*i@w% leﬁ“ﬁﬁitlﬂé“tar‘féﬁ\/ fﬁormaézm %’”?Y}ﬂ "g, FNATERRN)ES
triethybanmineré22 Me1ddd ammlr)yl/o@ya@%ﬂpdl eﬁmylaﬁmagyy@f@u@e 4824 ng, 7
mml ) in tetrahydrofuran (163 m) was added dropw se a sol ution
ditert-butyl dicarbonate (34 g, 155 nmmol),in tetrahydrofuran (41 n1) at
roomtenperature over 40 mn, and the mXxture was stirred for 30 mn. Then,
the reaction m xture was 15 concentrated under reduced pressure. The

resi due was slurry-washed in hexane (130 m) at 60 00 and ice-cool ed. The
crystals were collected by filtration, washed with hexane, and dried under
reduced pressure to give the title conmpound (53 g, yield 95%. 20 1H NMR



Production of nethyl 1Hindole-6-c boxylute [0192] [0193] Under a
nitrogen atnosphere, to a solution of 1H i ndol e6-carboxylic acid (121 g,
752 mmol ) in N, N-dinmethyl formam de s (360 nl) was added potassi um carbonat e
(124 g, 90@ymmolYylocandytde maxt uxewasliskirgedupt Foomazmnperdbtuye for 1
hr. Then, iodonethang 56(%5’ 900 mmol ) was, added dropw se at room

t enper at ur 8TGVRr 18 W A 1HY FCPEr e Mas® ¥ TP et For 2 $°UPThén, to the
reacti on sehubbonywWese qeded water atbi2nk) candydduhexane (ck0Q ao) yi1angd the
m xture was stirred at roomtenperature for 1 hr. The precipitated crystals
were col | eSFeEPbya i 13 Eian 1 Meded SueeBssPY el Wit Yter 9dRdPheRane,
and dried u r et I i 0 %HQ% - ield
87% . 159153%%%2%%%?%5)3 ¥ ?Tég%&?%i{—é' %J)L@u% s (1H,Z(°c]i£%\¥ggx¥ 61
Hz), 7.60-3r68o(3th tjadBOyly iy siroupl. (481 (AH-sjad{0al4]l =t gpoRp,
Production_o -tert-butyl. 6-nmethyl indole-1,6-dicarboxylate 20 [0195
10106] a fl'gfogaoé% Jtﬁ%loolr?'%oqurr@}t(fl%}lp’lﬁl- ?n%o?é‘-’ -c:'aar%%%g/ [at'e g(rf%‘E g, ]’3708
mol ) in tehiahydsof yrasy (T (o) 1was saddedddaz@by thaetdwd gy ropy B, di-ne
(865 ny, 7 mmol ) Then, a solution of di-tert-butyl_djcarbonate (156 g, 715
mol ) in téRFAAVEZOLFERY (IBDEN B vag dddedad epit¥eost $80H edper at ur e
over abogyt .1, Xt _st; The tjion mxture
was conggng%égég%ggﬁé§pﬁgﬂ%ﬁsﬁgﬁéwﬁgg%%E%%§?%%9%¥l%?%?%bhﬁé%%gﬁronatography
to give thértertbéytonpounaur193a gteyiaial Y99Hy. diiduNivR 8 400Mdy 1 oRVEErd0r6:
1.65 (9H, s) 3189d%§FL%§Q’ 6.82 Ft%? z.74i%1? 4 .3.5,8.06 He) . 7.%@ Hz),
7.87 (1H, 8,p3r:m§. Y A %f?ﬂ?’[@l f Fé?e y ? Prdducti on fof }PgPt-ghtyl
6- met hyl 2gbetpnyhi neod errlyBoxy q:divgar hoxyhatiecF 0298 1oxy grddle® thelo a
solution of 1-tert-butyl 6-nethyl indole-1,6- 15 dicarboxylate (107 g, 389
mmol ) in tétk&hydrofuran (135 m) was added triisopropyl borate (135 n,
584 mmol,}, apdgthe inside tenperature was cooled to -5 C. Then, a solution
(253 m, 506 mol) of lithiumdiisopropylanm de in hexane was added dropw se
over 1.5 hr whil heal bt af nithgnenine iadsisdé utreper aebezo20cbic -G QP "omelzaisow,
and the nixt%re was furthegrstB{reﬂx;or 1ihr. Then,, to.the reactian

sol ution was"8046d %%%p%ﬁ%% %Rﬁoégf 60t @ ack dsot ioncfl.fjfﬁ'under

i ce-cool i ngon¥hetraguegust by ervivas exntadhed bbeegeti a@sbo tdr@id)yll to

acetate. The conbined organic |layers were mashed wit: h saturated brine, and

25 dried oéeheﬁﬁﬁﬁe§Fﬁmﬁs%ﬁk%ﬁ¥9 NEGHesi BmtSGPERt 8LHRs FRntiEshyrtom
filtratipngnand thesftlisate Yasncencepl-rab edo Mgdels redyced, Presgune. sThe
residue was slurry-washed wth a m xed solvent of ethyl. acetate (333 ml)
and hexanehg666onkiomanihe heubhecigsidmtie was icokléytednby ¢¥ldyation,

washed w t h_hexane, and dri under reduced, pressur.e gj.ve.the title
conpound (73181 30Rar el ¥ A Sl PabtRes B B0 e S B¥Ee BEapb) 5%gq
(s, 3H), 6a72etdanitkcduryD. $our) .a b ablydripytandl=qgbe08, Hr), 7.82 (dd,
IH, J =8.16, 1.54 Hz), 8.33 (s, 2H), 8.78 (t, 1H J = 0,77 Hz). [0200] 5
Ref erence ER&FBIEIBOPr Gt | ¢ %HfC%fﬁﬁﬁ@ﬁﬁﬁﬁﬁépﬁﬁpﬁﬁﬁpybr%ﬁ@@%ﬁé”hcid

[ 0201] Q?t%QaéblEBQQyEtQEBhﬁjeQ?@@Bxiﬁ%ﬁ%ﬁﬁ?@rBBBEb”'é'ﬁhiQé&P&ﬂHﬂhﬁ /0

[ 0202] Under an argon atnosphere, to a solution of L-alanine 15 benzyl
ester tosybabtep(3ad gsohizanwbldirand gnduet hyhnanivhdaeel8dimmyli e aigvetayl
sul foxide (17_nm).was added a solution of, 1- brono-2-(2:bronoethoxy).ethane
(1 5m - 150an ) TR Ryt ST asS (s ) Puads LSS Lol e R ne
m xture wagrstibhred abrpeem tenpefaiur@ fondd4qhe. ndephbei neagtdon 20
solution were added water and ethyl acetate, and the organic |ayer was
separ at ed. 'FhERC PR oF gani e Hay er' Wars' was Red WHEH 8B tr ab ed” Brii ne,® and
dried over -sodi-um syl f af e, Sodi umsul fat e, was removed by, fibtsglion, and
the filtrate was cohcentrated under réduced. pressure, T%e Fesi'due was
purified by,3rHicaldels26hthrohuiogriaphyrt.oagilvé-the title conpound (1.6
g, yield 64% . .1H - NWVR (400M Hz, .DMBSO-d6) 6:. 1.20 (d, 3H J = 7,25 Hz),

2. 44- 2_5&@{(1%%@'@@&@%}@% W Opbyg ‘iHiy]J 3.47-3.59 (m 414),
5.16-5. 09 gapx2bptelr2yd-4On{dpybifyl (02041 301(step 2) Production of
(53) - 2- (norphol n64-yi)oropionic acid [0205] .. [0206] .Under an argon

at nospher e 1051 45 Bl UPP B ©F L Beh Z10Es) B2 [RprBhal itnd 4- y1 ) propi onate (43
g9, 172 mmoly) JkAgEeh NaRolpk 430> Jtdupes added 49%pal | adi um .

hydr oxi de-carbon (4.3 g) at roomtenperature, and the m xture was stirred
for 3 hr under a hydrogen atnosphere at Qgrnal pressure. The reaction

m xture was filtered through celite, and"the filtrate was concentrated
under reduced pressure to give the title conpound (25.4 g, |1093%.



1H NVR( 400MHz, DMBO- d6) 6: 1.17 (d, 3H,J -6.98Hz), 2.47- 2.63(m4H),3.17(q,
1H, J = 6.98 Hz),3.50-3.63(m 4H). [0207] Reference Exanple 4 is

Producti on of (3-oxonorpholin-4-yl)acetic acid [0208] (step 1) Production
of 2-chl or ¢9BB{2- hydroxyet hyl )acetam de [0209] 0 O'INCI CICl1-1711 OH 20
[0210] der,an argon a rms%her%, to % sol ution_.of 2- am,ncet hanol
(5 g, 82 mol) and t17 éthyl ARRETELL A HF 282 WMoty O 1tét PRV Er o GFER" (60
M) was adedgengr opwi $8-25-edarpaeetyl ebl oriderd 2 Mturéd <ol ) under
ice-cooling over 30 mn, and the mxture was stirred for 1 hr. The reaction
m xture waSCERFPREF.ISE iFrEPP Rl fodRPEEnParatdre $orb FWMY-cangtdtiédnever

nagnesi um suLfat e, dagnesiun sullate wasinegoyed, by fdiknatian, agd the

filtrate was cohcentrated under re pressure. e residue $ purified
by silica getrghydnefwogrlaphouo gi vettrheytrtberzonpoundiy,3.22 g, yield 30%.

1H NVR (40 d0 5:.3.16 (q, 2H, J, =.5.87. Hz), 3.42 (g, 5 2H J =
S ey ey ebes ety ey prcs T, Eie bRt Bkl e a1 )
(step 2) Predusti@m@f dmipholdn-3oelect0dffgl2yrod, a [t02E3olidinyl
Under an argon atnosphere, to a solution of

2- chl or o- NE2OHP dr % ye Ht darcetighingd g30PPg, aR31H#A O Y iliretly SHPdFef Gran 15
(64 m) - Lurg hydr i de .g.,13 1) ; under; jcer |.ing,. .and
the m Xg%"f@y%%@%?%ﬁﬁ or 1 %rp ﬁéﬁ?yg'hgr%@t Ljfe mslr{s(ffar ?Dgg)eé:?'giﬁ‘ggm

t enper at ur grbop) 1 arqogrith fumtlhereap 60n60ufibng 4a hnorgdidlema goloupg, wat er
(540 !al) s added,. and the reaction m xture was drjed over magnesi um
Soltate ) 26 VBNECT T (B rdd "FORBIBE. By hErTo EH CH S AF ARG ( Fl 18t o
was concenplptedz undergraduced pressuikedeThecresidusvas pirdifd,ed hy1silica

gel chromatography to give the title conpound (232 ng, yield 10% i-NWR
(40055z, CHgPBo<eRgt egioy-g eyl grRups) @ 33106 13 Sn, 2H), 25), 7, 8868A7

(bra,. }%) 41502141 -{s2 b (N (%n qu{ggngyﬂ’%& oxonorp o 364-3 acetate
no

[ 0215] 0216] Under an argon sphere, to a solution of norpholin-3- one
(220 ng, 2d2opndéihiemdy P imetihyrioopmdmmdéu@?ng al), Wwas 5 added sodi um

hydri de (1Q5 .6 _mmol,) under_ice-cool. nd the m xture was stirred
for 1 hr. %ﬁ%%?d%éﬁjzwoﬁ%moetgﬁ%p@3?5611%%’ gfL ®mmol ) was added, and the
m xture wasosggrred for 2 hr. To the reaction solution were added water and
ethyl acetate, and the organic |l ayer was segar ated. The aqueous /o0 | ayer

was extracted twie® W iPlethylerheerst 62taRat fAen @b AEd BrYgahid duayer s
ver e washiegds SHECES L YLy VX%J_ICQJ stﬁQQtﬁgt Egaﬁﬁg BEL P8 AN éhc?d‘nger
o at iTtrat t

sodium sul fate. S um sul was renove I on, an e filtrate
was concentratedeninelesd r sduced gur ésswrecyThécr gsodue, wasd peyaniles by silica

O hSCirSTRLO% 2PN 0 Y, L0 (A SOPRURG (321, 1B o8 S5
21-1), 4. 08Gseodd; 13, e 2dal pdr A Pranyl@xyS grdtl, a tetrahydrothienyloxy
group, a tetrahydrothiopyranyloxy group, an oxazolidinyloxy
z5 group, an isoxazolidinyloxy group, a thiazolidinyloxy group,
an isothiazelidinyloxy group, an imidazolidinyloxy group, a
pyrazolidinyloxy group, a piperidyloxy group {including a
piperidinooxy group), a morpholinyloxy group {(including a
morpholinooxy group), & Uhiomcrpholinyloxy group (including a
30 thiomorpholinooxy group), a piperazinylowy group, a 1,1-
diovideisothiazolidinyloxy group, a 1,1~
dioxidetetrahydrothienyloxy group, a 1,1~
dioxidetetrahydrothiopyranyioxy group, a 1,1-

dioxidethiomorpholinyloxy group (including a 1,13~

35 dicxidethiomorpholinocoxy group) and the like.

29



7.32-7.41 (m 5H). [0217] zo (step 4) Production of
(3-oxonorpholin-4-yl)acetic acid [0218] [0219] 25Under an argon atnosphere,
to a solution of benzyl (3- oxonorpholin-4-yl)acetate (319 ng, 1 3 nmmol) in
met hanol (506BY]was added 20% pal | adi um hydr oxi de-carbon (64 ng) at room
tenperature. Then, the m xture was stirred for 2 hr under a hydrogen,_

at nosphere at noﬁ:‘rﬁl h%lr'é Y~ O OP@?&CPFBHpm REWPR & viels F9I% etg&‘f%tphrt(?ugh
celite, angnthe Ehétémxeem&%@e@nw%eglHﬁﬂe@ré@ﬁucm HyressUr exlio gi ve
the title conmpound (206 , yield over weight). 1H NWP (400MHz, DVSO- d6) 6:
3.37-3.40 EHRMRHPS Bagpe .Mqhﬁd%a@H)'ﬂpeaygw(r@ypmﬁ,Plzﬁaﬁsmosl, PP, A

12.22-13.5 1 0 _Ref Pr dlon of tert-butyl
6- benzyl %x%ﬁé?ﬁ?ﬁl 3(5?%%%— ?%t@%hyiggég?ﬁtégm)éﬁ?g’?bl %%’%I e-1 -carboxyl ate
iv [0221] (sthephi)pProshucti onrafp,7-arelnd tHly 1budisogs pioropd. Bhdedar- 8-idme
[0222] 15 %B%ﬁﬂe Under a nitrogen atnosphere, to a solution of
lithiumbig thylsilyl)amde (1M 100 m, 100 mmol) in tetrahydrofuran
(200 M) was addege drOpPW S16 k SUaHceR 10Grdufy deaxaspicofbrblidecantene
(15.6 g, 100 nmmol) in zo tetrahydrofuranﬁf&SO m) at -78 C over about 30
mn, and t HBiahxthe eahpse steticdedor' C30 ALKOXThEROURet hYIPIHHRYe (B 5 m |
120 nmol d i ] i X stirred at -78
"0 for é%) }r'%l@%mﬁg%% %lgé%g%%mslﬁle(%p\ﬁg{eat% urli'ﬂgrg;n 8%%51%?&% %ﬁ%&?'\gg%“u on m xtuxe
was added sabhoxztedbaoukoysowgnmen propearicdebsol it joaypanght he m xture was
extracted three tinmes with diethyl ether. The conbined organic |ayers were
dried over 1%858@?6%%%&’?%]9_9 esi &HF?E?P’F&E@OM; FeRdved by filtration,
and the fikkbBhecwasagoneentdahgd undec-Heduegdaphesgurgrodbe 4 esidue was
purified bkzl silica gel 30 chromatography to give the title conpound (10.6
g, yield 629FOXYFERRROYUODMER: DVEO dS) O8YCOIOOTYIHITHYP| 206, 62 Hz), 1.65

(IH, t,.Jd:z =2, H, = 50, 5.13,
5 03 Hef” SSAE B (IR 5 BT 08 (FTTC Y L053h] (e B

Pr oduct i onhekyTehydaoxymet hyrdsup reetchydhel 14-«edi oxaspi r o[ 4. 5] decan- 8- one

[ 0225] [055@]4 iO?- Met hyl - 1, 4- di oxaspi ro[ 4. 5] decan-8-one (10.5 g, 62 mmol)
was di ssol h et hanol i ¢ pot assi um hydr oxi de solution (10 w w4 60 Q).
To the sol ution was added-wopwise -&a3@onilogreflipaguesys 4 ocambstehyde
solution (37% 4.6 m) in nmethanol (5 nl) under ice-cooling over 20 mn,
and the m ZFGPE GAsWBLFR & fRCYSTERWHOREAThER s FECtARIFRACIT P M d& ur e
wer e added d h I ¢ ang. d._a i oride
sol uti o%i? S??BBI?EZ %nﬂgt%géeﬂu\%\l/a%e% ractéegtnﬁ%%tg% tai %ggg\%?{%ﬁg%ﬁ%%%o m The
conbi ned organpe kayerdomerigldeirkednpVvegrovgnesi apcsobéat el cadigmmesh umoup,
sulfate was renmoved by filtration, 20 and.the .filtrate was concentrated
under reduéeﬁygﬁgsgﬁ?{%?aﬁ%nﬁsqrd{}g} \ﬁé@?ﬁﬂ% ﬁilgc?‘by silica gel

chromat ogr apby2to give the title conpound (6.9 g, yield 56%. 1H NMR
(400M+#, DVMSO-d6) 5: 0.98 (30, s), 1.67 (1H dd, J = 14,00, 1,41 H2.),
1.86-1.97 (2H, TORe2 Bei( AYYldeairbopyl1grepp” 1Mean #) , Carenyl Araup 19,
m, (20, 0:3.9 i, ; (A0, t=.5. Y. 5402244 st 3)

Pr oduct IZJ%:I.’IWS c?ﬁir?ir%t %%y%rﬁé%?%é}aeg% r%’flﬁ.% ggcé%%l )lrr%t handoeIA'SO 0228]
[0229] To exswbltbohhefedf himebxyamet Mehzbytetdnylyl agd the like.

di oxaspi ro[rf} 9l.decan-8-one (6.9 g, 65 mmol) in nmethanol (40 5 M) was added
p-t ol uenesu Péﬁyl hydrazide (7.4 g, 40 nmol ), and the m xture was heated
under reflux for8ehrec:Theny-t.0, the f:8acti-omn s eldbiz:on~wekeoadded nethadnol
(120 m ), sodium cyanoborohydride (2.9 g, 46 nmmol ) and a solution (100 ni)

7 .,

of zinc chi'bricdé {341 §roRad” nvl 1M metthehol:y and he *niPKPUfFe: | 8 was

heat ed updet, .refl.ux. far.2-hr. . After, cooli NS ous, sadi,um hydr oxi de
sol uti on51(708l ﬁ?)tgméseagé%edfmfﬁe i Xt ur e %@ffﬁ%ﬁ% t%r’ougﬁ celite, and
the filtraterasyexhragt edothr ee tiaesaistiratchyl cacerat e. 2Thertvonbi hed

organi c | ayer re washed successively with water and saturated brine, and
Gr Pod 15 oUBFDYOGF IR SuPTaYE: Soth i KIPT A @ W 2SR Rl by ot HEEFation and
the filtrateewasreaneankr atge-xnaerhseduged,pressure. The residue was
purified by silica gel chromatography to give the title conpound (4.0 g,
yield 619 .["2A4NVR (400MHz, DMSO-dO 5: 20 3.18 (1H, d, J = 8.06 Hz), 3.51
(1H, dd,.J = 10. 9:-07 . = . o 0 (step Pr.gduct i on
of 7- ber%SZyloxyne?ﬁ?la?ne?ﬁ;%-?%&]?&s%} %g)fcgﬁS J;e;%:lélrile %%%1085%: %Bi‘)&fﬁ%‘g] Under
a nitrogen atnosphere, to a solution of gg nmet hyl -



1, 4-di oxaspi ro[ 4. 5] deca-7-yl ) net hanol (4.0 g, 21 mol) in

N, Ndi met hyl f or mam de (40 m) was added sodium hydride (1.1 g, 27 nmol)
under ice-cooling, and the m xture was stirred for 30 mn. Then, to the
reaction nﬁﬁﬁ@ﬁ@cﬁaéeaﬁﬁévubéhzyﬂf%ﬂ@ﬁﬂdQOESKBtchmg @EPmﬁnﬂ%h%ﬂﬁ room

t enper at ur r r e reaction
m xture we‘r%gngggea mt%%%g I\%?ug‘n tg\l%vglt 3r%fn E(%gl(?ueé o%d];}%ﬁnc-% f?/%r’ was
separ at ed. fﬁhenertbpirmmﬁﬂﬁg:dqnﬂalmmas masheﬁesuncesﬁmm&ﬂ%ehmdﬂmdMﬂnam and
sat ur at ed bring and dried over sodlun1sulf te. ﬁglunlsulfate

removed by % PEEFEEFBR “Ahd $hePideey EFBI“V\BE conte ‘r"%tae%P“Emd@P%&&ced
pressures HRedeastddermasn Prdddredtbn Sohkeatrgelnghiomat aphyehotgkve the
title conpound (5.7 g, yield 93% . 1H NWVR (400MHz, DVMSO-d6) 5: 0.95 (3H,
s), 1.14- 1%99( TPRTRYLS 12 3iEY a(tm ag) 2 362@3:@2#0% the sy atenee

Hz), 3.77- Y. ] (step
5) Productlon §F§§ %ﬂtg ﬁga%neﬁﬁ ?—%@%ﬁ?ﬁcy 5%%?@ F%f§4?%§§ [ 0235]
To a soIutuonloﬂe7ppenayi@myﬂekhyﬁKMAmhhby1a$pﬁazollduasp|thﬂakdﬂm%mmme
(5,3 g, 19,mo in a.. mxed spolvent, of acetone and water (11
71 Sias AGHBHE By i Bl ur i Anes e oPRARES Lo 87, HE A S and 1 he
m xt ure.;peasebhbl ede M £ featdd ide 8@ 1 perborng, i, 1A¢ter cooling, to the
reaction m xture were added et hyl acetate and mater and the organlc | ayer

was separ até@xitthesafubaesl 1, whsl S PHCes B IATERDBR hyne aseflatee dhdet-he
conbi ned OF@@QI? | ayers were washed so successively with water and

saturat ed brlne and dried over sodiumsulfate. Sodium sulfate was renoved
by filtration, afide the &1 & retearss @@m@éut&&bédh@hdﬁwcy@hﬂtem%pﬁessure

The residue was rified |I el chronato ive the t|tIe
comound (32555 Byt ety aitucomo . e heyted oL !

s), 1. 43+3. 496LP, Ahvisg 157@r168ﬂuQ§HmnEk1t%t@ﬁ (42dw8f . wHich contalns

=13. 67 1.43Hz),2.17- ~2.26(2H, r? g J = 13.45 Hz) 17(2H,dd.J =
10. 81, 8. 8@eﬂz)ieS4cavb@rmt@98 7 26174 i@@ 5F1 aﬁfIﬂS[@?%ﬁft%@t B)a / o
Production -

6- benzyloxf/lgftg'trtﬁ?%ﬁ35){:'(g B OX%%ﬁ %%%? 7 tetraﬁ%gP€I%%%g0|gﬁﬁﬂkg} ox&Pgte

[ 0237] F@Eﬁapn$5hnsmhéusaﬂBHMEnnerh@&arn Rebmf ehbe &Exaipt eatigmtiee title

compound ( 3. obt ai ned from . 3-benzyl h t hyl cycl ohexanone
(oY {3o2aPhalll AE" B P R Db Bl T o s B My 1B
(2- oxopizpefiugiR; Lrih ppeehd £ @meth [D240a Ac3tep i bxProdect tenapd1dbenzyl

(2- oxopi peri din-leyl)acetate [0241] [ 0242] Under a nitrogen
at mospher e1seghaagplat i BALEAZPlipe menamol@qoﬁéaégas%e obh B3 29 ¥,

N. N-di et hykdac e decd 100,11) 4As o added sadiumnbyd i destdide g, 110 mmi)

under i ce- coo ing, and the m Xxt was 's benzyl

br onpacet apgrei9nal , ri20imerodnd vidse added, and the m xture mas “furt her
stirred for ﬁ % To the reaction m xture were added ethyl 5 acetate and
wat er, and [£Ré érganic | ayer was separated, washed successively with water

and sat ueated brikpen gneusiréetk xeipEed Wapskkkated Sodiue suhhal£ vas
renoved by filtration, and the filtrate was concentrated under reduced

pressure. TRETPASRALET WRANPHETFS P B3P FHNIEY §EFIcRFORATBEFAPhYIth i ve the

Jotitle ¢ 650 GneYy o). 111- NVR (400MHz, DMBO- d5) 5:
1.62-1.66 ?gﬁ@%@!eé 1 Q’T }ﬁﬂ)@%_ 6.45 Hz), 3.10-3.12 (2H n), 4.21 (2H,

s), 5.18 (2Hp438), 7. 21 7. 40 (5H m. [0243] /5 (step 2) Production of
(2-oxopiperidin-&;yhgacetic aci d [0244]
3 (1) a hydrogen atom,
(2) a hydroxy group, or
(3) & Ci.g alkoxry group (preferably, a methoxy group, an
isopropoxy group) optionally substituted by Ce.ap aryl group(s)
(preferably, a phenvl group),

35 and preferably a hydrogen atom.
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[ 0245] 20Under a nitrogen atnosphere, to a solution of benzyl (2-

oxopi peridin-I-yl)acetate (6.0 g, 24 mol) in methanol (60 m) was added
20% pal | adi um hydr oxi de- carbon (400 ng) at roomtenperature, and the

m xture waso®igyred for 4 hr under a hydrogen atnosphere at nornma

pressure. The reaction mxture was filtered through center and the filtratp
was concentratedguﬁB@rRréﬁﬁ%égan§§§uP§ 9696?€%p}rﬁ941ﬁ?€béﬁ%pound (4,0 g,

yiel d over (wei ght)ar e NVRGEQOME7, DVB. 0-d0 6:1,7 74( 2.23(2H,t, J =
6,04Hz),3.i7-3.31(2H, m,3.94 (2H, s),12.58(1Hs), 20 [0246] Exanple |
Product i on(®f aN-G:26 (@8, )6 ldicreriry Ipaebesall Y etd dMiidne- Dropp) optionally

of 1-tert - BEST G MGt It 5 0Lt BPP OBt Gryear Doyl < 4 oo op 1) Froduetion

6, 6- di met hy1-4.,)5 26 hydirekyayonp; ldkd ndazol - 3-yl )i ndol e- 1, 6- di car boxyl ate
[0248] O [ 0249] ivUnder an argon, at nbsphere, to solution of tert-butyl
3- i odo- 6, 6- df 1ah§1-64?g§<8¥&7-‘Ejé?‘?%h%%%)@rlfp&@é’reﬁ m@iPB%Xy?ﬁ?‘ép)o‘btadﬁ]ed in
Ref erence Exanplerdr-{i#, Ghel 3An@nel) dipotasst Wi phasphate o £10 g1x520 mol )
and (bi s(di phenyl phosphi no) ferrocene) pal | adi um di chl ori de- 15 net hyl ene
chl ori de conrphex Fdaferably miplpthylagdhPRed- sol vent of 1, 4-di oxane (780 m)
and vat e ﬁgé 9?1) was added 1-tertbutyl 6-nethyl
2- boronylindole-1, 6-di carboxyl ate (42 g, 130 mml ) obtained in Reference
Exanpl e 2 in porki dmsaobrdug wephebeateddpiat 110 00 over 15 min, and the
m xture ma?ag%éired for 20 5 mn, After cooling, to the reaction m xture
wer e added and ethyl acetate, alid thelayer was separated, Then, the
organic. layer_was)C case ye iv with tex and saturated brine, and dried
over sodiumsiffate. Sodium sulfate wasirenoved by filtratthn, and the
filtrate was ¢pncent Réted 25 under redyced pressure. The residue was
purified by si '&g/@el chronatogrébﬂq 0 E¥£ the title conmpound (40 g,
yield 58%. 'H NNR (400MHz, DWVSO-d6)6: 1 01 (s, 6H), 1.40 (s, 9H), 1,48
(t, 2H, J = 6.151H2), 1.57 ]gls, 9H) , E.41 (t, 2H, J = 5.80 Hz), 2.72 (s,
5),

2H), 3.90 (s, 3HRS 7.06 (s 7.77(R715,J 8.35 Hz), 7.89 (dd, 15, J =

8.35, 1.16Hz),8.73(t,1H J = 0.70 Hz). [0250] 5 (step 2) Production
of methyl 2¢(636-dinmethyl-4,5,6,7-tetrahydro-15-
i ndazol - 3-yl )i ndol e- 6- car boxyl ate [0251] O io [0252

15 which is bonded to 'the 5-position or the 6—pogition of the
indole ring.
R* is preferably
100527

26
20 [0053]
which is bended to the 5-position or the 6-position of the
indole ring, or

rMoeRA?
VA

32



To a solution of 1-tert-butyl 6-nethyl
2-(1-tertbutoxycarbonyl-6, 6-di nethyl-4,5, 6, 7-tetrahydro-1H i ndazol - 3-

yl )i ndol e-1, 6-di carboxylate (39 g, 75 mmol) in a m xed sol vent of nethanol
(180 m) and tetpgphydrofuran (120 m) was added 15 dropw se 2 N aqueous
sodi um hydr oxi defisol ution (149 m, 298 nmol ) under ice-cooling over 15 mn,
and the mx urg{“@;dstirred for 15 mn. Then, 1 N hydrochloric acid was
added dr opw FJ o] jpast the pHto 5. The precipitated crystals were
col l ected by ||Itrat|on, washed with water, and dried under 20reduced
pressure to gilve the title conpound(23 g,yield 97%, (400507, DMBO- dO 5:
1.01 (s, 6H),R{,58(t., 2H, J = 6,38 liz), 2,642(53"2,68 (t, 2.6, 5- 6.15
Hz),3.85 (s, 3M, 6.67 (s, 15),7.59(s, 25), 0,07 (s, 15), 11.71(s ), 12,66
(s, 15). [0055] 25 (02,53] (step 3) Production of nethyl

2-{6, 6-di net hyl-1-[2- _ . o :

(trimethyl Eh%e%m%%wﬁ hes bePPSE bt PANYr b2 51 ez gingy and more
y11-1-[2- (bebpethyl gi | yfl et hoxynet hyl ] - 1Hi ndol e- 6- car boxyl ate [0254] 0

[ 0255] 5Under an argon at nosphere, to a solution of nethyl 2-

(6, 6-di net h§454) 5, 6, 7-t et rahydr o- 1H-i ndazol - 3-y1)i ndol e- 6- carboxyl ate (23
g, 71 mol) in N_Ndinethylformamde (230 m) was added sodi um hydride (6.3
g, 157 mmol) in rtions of about 500 ng at an inside tenperature of -10
00, and the /o mxture was stirred for 30 mn. Then, 2-

(trinmethyl sihy|yethoxynet hyl chloride (26 g, 157 nmmol) was added dropwi se
over 15 mn, §Ld the™m xture was further stirred for 2 hr. To the reaction
m xture were ddded ethyl acetate and water, and the organic |ayer was
separated. Thgt, /5 the organic |ayer was washed successively with water
and 20 saturated brine, and dried over sodium sul fate. Sodi um sul fate was
renoved by[Bbggﬁation, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel chromatography to give the
title conpeund(38sghynddd B8OMWhe E-position of the indole ring.
I(400N+E,DWE@-$]6)6:-O.21(s,9kb,-0.03(s,9kb,0,68 (t, 2H,11

=8. 00Hz) , O, % ;211.,J 8.12H2),1.03(s,60), 1.54 (t, 20,j =6.26 Hz),2.50
(s,2H.) ;52.63 Rr® is

{1} a hydrogen atom, or
(2) a Ci.g alkyl group (preferably, a methyl group, an ethyl
group) .
[0059]
15 R® is
(1} a hydrogen atom,
(2) a Ci.g alkyl group {(preferably, a methyl group, an ethyl
group, an iscopropyl group, an iscbutyl group, a tert-butyl
group, & neopentyl group, a 1,2-dimethylprepyl group, a 1,2,2-
20 Ctrimethylpropyl group) optionally substituted by 1 to 3
substituents selected from
(

a
by a Ci alkoxy group (preferably

] @ hydroxy group,

a methoxy group, a

PrOoposy group, an isopropoxy group),
25 (c) a carboxy group,
(d) a Cis alkoxy-carbonyl group (preferably, a

methoxycarbonyl group, a tert-butoxycarbonyl group),
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(t,20,J 6.26 H2), 3.30-3.31(m2H.),3.59(t, 20, J = 8,00 Hz), 3,87 (s,
30), 5.42 (s, 20),6.14(s,20), 6.83 (d, 10, J = 0.70 Hz), 25 7.67-7.72
(m2H), 8. 22(s, 1H). [ 02561 (step 4) Production of

2-{6, 6-di net hygl)- & [(R-10 aryl group (preferably, a phenyl group),

trimethyl sil th thyl]-4,5,6, 7-t etrah - 1Hi ndazol - 3-
3(/1£I-r1r?[2¥(ts Iri %e@l@ﬁ%?%@?%&ﬁfé{%l(P-r%ﬁrei%ﬁgg&g-%-%%?%%i@lqrco%éi’d s [0257]

[ 0258]  (gh0 & s@liMbi 8Rc0h BBt IWha 2r Guchra et iy 1slbb2ituted Cie
(trimethylsilyflethoxymethyl]-4,5,6,7-tetrahydro-1Hindazol-3- 10
y1) - 1- [ 2- (eikiet GyPeps yinea et hyl PethyindbPe b- car boxyl ate (33 g, 57

mol) 1n.a mxed Salvent cof,ohetrahvdrofuran 165 .nd, ey hapgl (165 )

was added 4 gueous Ssodi um hydr oxi ilon (71 ), and the
m xt ure wasphedtedbhay, 60 DO florgr2u,. sAbyerotpdl §ng;pt e theactdland ni xture

was concentrated, 15 10% eous citric.aci.d solution s added .to t he
resi due togﬁﬂPEstat?@?iﬂ?éiyi195%¥?’tﬁ@ ﬁP%?ﬁFg?%gsgiﬂﬁRzuﬁéifQH Yet hyl

acetate. TheRst}hecos ganic | ayefyWas -washed (vt he sab Ly atedhdyHyie grang)dri ed
over sodium sul fate. Sodium sulfate was renoved by filtrdtiony and the

filtrate mﬂ@dconcentrated under. 20 reduced pressure to give the title
Th4 KR 400VH COVED Aoy e: TomSTPBe 07 AL b5 b, WETR WS 988y
0.68-0. 71( nH28ferfpB8H; Oe HoxphdHhyil g@2(e)6HD' 1. 54 (t, 2H,J -6.06
T3 B3 6. Bb(E, FHej D SGERBY, 7T6SIFIROCH BriCo! (DA [0250]
113 (4} a Cg-ip aryl group {preferably, a phenyl group}, or

(5) a 5- or 6-membered unsaturated heterocyclic group

15 {preferably, a 1,3,4-thiadiazolyl group) optionally

substituted by 1 to 3 substituents selected from

(a) a hydroxy group, and

(b) a Ci.¢ alkoxy group (preferably, a methexy group).
10060}

20 Alternatively, R® and R® may form, together with the
nitrogen atom they are bonded to, a 5- or 6-membered cyclic
amine (preferably, pyrrolidine, piperidine, piperazine,
morphcline) (the cyclic amine is optionally condensed with a
5- or 6-membered unsaturated heterocycle (preferably,

25 imidazocle)), which is optionally substituted by 1 to 3
substituents selected from

(a) a hydroxy group,

(b} a Ci.e alkyl group {preferably, a methyl group, an ethyl

&

Group)
20 (¢} a Ci-g alkoxry group (preferably, a methoxy group), and
(dy a C alkeowy-carbonyl group (preferably, a tert-

butoxycarbonyl group) .
[0Cel]
R is

35 (1) a hydrogen atom, or
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(step 5) Production of benzyl (2-(6,6-dinmethyl-1-[2-
(trimethylsilyl)ethoxynethyl]-4,5,6,7-tetrahydro-1Hindazol - 3-
y1l}-1-(2-(trinmethylsilyflethoxynmethyl]-1Hindol-6-Yl)carbamate 5 [ 0260]

[ 0261] (2) Wndee ark@r gomuat Mpspliereblyp a sotiutd arofp, 2462680yl

di ety 1oL 2ot et o1 LYEL S hORV LIV 5 2 B feed By 1 o 3

(trimethyl siibyt) etdoxy net haddedl Hricadol e- 6- car boxylic acid (26 g, 45 mol),
triethylamne (8.2 m, 59 mml) and benzyl alcohol (18 m, 180 mmol) in

tol uene (260 M) awdy9E@dEdIdPBAw se di phenyl phosphoryl azide (12 nl, 54
nmol ) at.115 1 er " ter d th eaction
nixture,gand Re%%?égnﬁgkpg eﬁiég% gg%%%%%ggﬂﬂT%éﬁ%%?ﬁggogggﬁgé'Iﬁ?%r was
washed succes&ivelry aniink gater aptlcwt Unatedtdr iove diandbdiibdtedery Ci-s
magnbsi um sul f ate; Magnesj um sul fate was ved by, filtration, and the fi

| .t raf. ea§g¥?c%ﬁ@5%%$atanﬂﬁﬂgﬁﬁéb ?eﬁﬁ%gg?pgﬁgg%}b. The residue was
purified byrsfkirgnlgel mhy amatagiaphy, (pREFskEpIy; Washethyin diexane 26210 m )
W th heatin% at 60 C. The resulting crystals were collected by filtration,
washed wit BTREXafEovRand® R BY uNderry e GREAT Bl ¥ sEFRS Fo-HisM thd it IPe
conpound, ( 2858+ 1 ¥, &L ds A ec1dRy WFENWR (400MHz, DV6O-dO 6: -0.19 (s, 9H),
-0.03 (s, 9H), 0.69 (t, 2H, J =8.16Hz),0.86 (t,2H,J 8. 05Hz), 1.02
(s,6H), 1.52(q)t,a 2Kdrox@. ¢8Hep, 2.59(t,2H,J =6.06 Hz), 3.58(t, 2H, J =

8. 05Hz), 5. 17( 2H),5.38.(s,2H),5.96(s, -2 6.61 (s, .10(dd, 1H, J -
8.49, 1. 65%&)&)7.535-176. E&‘%{%%Pﬁ? ?‘.gjé%‘fes%%%¥'9.a7 gt,%ofﬁi)%%u%?[oi’%%] (step
6) Production(®f DeniyhcNgt2ubbopt dbn®l by Indrd-2-or di-substituted by Cig
(trinethylsiIyI)ethoxYnethyI]-4,5,6,7-tetrahédro-1k+indazol-3- /o

y1) - 1- [ 2 (Br-FHbt BYPIR I §F | SPHoS8ATE Y| P- TRENHAoPT8YRL) - Nnet hyl car banmat e

[ 0263] 2 He a bk, 4 f Dbenzw(2-

16, 6l tot Ay L 1oL 317 M ol 1T cehany aarhot D5 B gL ety

t et r ahydr ogThkpndaz obtBy Yy 19rduy,22 propyl group).

(trimethyl bbé et hoxynet hyl ] - 15-i ndol - 6-y1) carbamate (3 g, 4,6 muol) in
N,Nadinethj 9 (30 mM) was added sodium 20 hydride (219 MO, 5,5 wml)
under ice-cooling® jand the mixture was stirred for 10 nmin. Then, to the

reaction m xture was added nethyl iodide (0,6 m, (-;,cl mol), and the
m xture WPSLtupt es 3tKY} TR GURECTRE e r BEERY bndhP e ur®d® iy ladded

et hyl agftaggugpdam@£@§ylaﬂgmhneEg{gggk&oﬁ§xebr$@§,S§Ha£§é@ﬁ%y?5y§h&ﬂ, t he

organi c layer was washed successively with water and saturated brine, and
dri ed over astdirunbstyi ageourSodi umorsuitivdt growas eehboedlby $ibstirited and

the filtrate concentrated 5 under .re pressure. The resi due was
purified b%ysﬁ?fga g%ﬁb% ?@ﬁ%ﬁ%ﬁn%ﬁ%%ftfﬁpgﬁgg the title conmpound (2.2 g,

yield 69% . 1k NVRI4Q0MAZ, QYBRd05: - 0. 21(s, 9H), - 0. 03(s, 9H), 0. 66 (t, 2H, J
=8. 01Hz), 0. 86(t, 2H, J =8.01Hz),1.02(s,6|—|%_é 1.53(t, 2H,J
-6. 01Hz) , 2. 49(%), ZH 126 GA(C*2HIFOHB. drTeHpTaRRIpg @ methoxy group, an

25 ethoxy group, a Propoxy group, an 1sopropoxy group) opticonally
substituted by Cs-1p aryl groupl(s) (preferably, a phenyl grocup),

{c) a Ci.s cycloalkyl group {preferably, a cyclopentyl group,

g cyclohexyl group) optilonally substituted by Cig alkoxy
group{s? (preferably, & methoxy group),
30 (d) a Cg.1p aryl group (preferably, a phenyl group),

() & 5- or &-membhered unsaturated heterocycolic group
(preferably, an imidazolyl group, & dihydropyridyl group, a
pyrazolyl group) optionally substituted by oxo group(s),

(f) a 5~ to 8-membered saturated heterocyclic group

35 (preferably, a tetrahydrofuryl group, a tetrahydropyranyl
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(s, 3H), 3.29 (t, 2H, J =8.01),3.59(t, 2H,J -- 8.01Hz), 5.09 (s, 2H), 5.39
(s,2H),6.00(s, 2H), 6.70 (s, 1H),7.03 (dd, 1H J = 8.41,
2. 00Hz), 7.26-7.37(m 5H), 10 7.44-7.59 (m 2H). [0265] (step 7)

Pr oduct i ongobul- (2- ﬁximbkﬁdﬁayﬂy@IQHPZ a piperidyl group, an azepanyl
(trimethylsilyflethox th 9,6,7- tetra dr -1Hind

V1) 11 2 (BFPHet hT STt et not TR P hT Sy H NECRYARTnE [ 0266
[-Si- [0268IpROAnSrdion ef 1haeraybxNoé6s6rieh amt hydinydl b&oup, an
(trlnethyIS|nyIethox met hyl]-4,5, 6, 7- tetrahydro 1H—|ndazol- - 7111 19
ti-ra-1-,, PEgEPet xyﬁ@l - £ iRaERZBIVEIORL FRAMR) CRWATELEY(2.2 g, 3.1
imol), 10%palladisimaearban, 216,28) +a8fA: anponismd orymie (989 ng, 16
mmol) in ethanol (30 m") 25 was heated under reflux for 2.5 hr. After
cooling, the reémii@nhmi&QxMGEHMﬂprfiItered through celite, and the filtrate
was concentrate The esi ur|f| i ography to
give the title g% otund-f 1 éﬁ% upd ?5@? 9¥?§KMF§%%%§kﬁng > do 6:

-0.18 (s, OphionfLlDB :{Lﬁasﬂ'tbute(&l @@ @t £o2B, sdbstBtuﬂén‘d'sk'!)se]Qac&@d( ttrodHa J =
841Hz), 1.01 (s, 6H), 5 1.52 (t, 2H J = 6.41 Hz), 2.47 (s, 2H), 2.57 (t,
2H, J = 6. AICFRYY @reﬁ@ @nd 3Cix 21503y ppyup 3! %ﬁﬂ{%fabzlﬂ’ F Zedhary 358
(t, 2H Jg rgué& 5.36 (s, 2H), 5.50 (q, 1H, J 5.21 Hz), 5.94 (s,
21-1), g (n1 SFD 7.25 (d, 1H, J = 8.41 Ft). [0268] i0 (step 8)

Pr Oductl on of (iii) a Cl ¢ alkoxy group (preferably, a methoxy group),
N-[2-(6, 6- thyl-4,5,6, 7-tetrahydro-1H ndazol -3-y1)-1H i ndol -6-y1] -N-neth
yl acet am de ?8269] s [0270] Under an argon atnosphere, to a
solution of N-(2id6, & arerediyde,l-(2-(trinmethylsilyflethoxynmethyl]-4,5,6,7-
tetrahydro- 1H—|ndazol -

(trimethyl sily¥ & ﬁé;@yﬁ@?ﬂ??]lkhp’i‘)ﬁd%?o@ yHENGTE Y 1af (EC26PFTH0 MY 0. 18
mol ) anpgd bEbé rylanlne (7511, 0.54 mmol) in chloroform (1,5 m) was
added acetyl chloride (19 RL. 0,27 Haisl) at roomtenperature, and the

m xture was ath)l ur éd-bcarr2lony aumEr (Wesfaddéd vy oat heerewdt §orimi xt ure, and
the m xture extgacte ' ned 25
organi c Iaye?@ﬁweré W%Ehgd%ghggéééP@%?X%%%%¢§AUQ%§¥§%§§E%X% gtégggﬁlne, and
dried over(@@dfﬁﬂmbyyiaﬁepyﬁiﬂ#hﬁnyﬂ@rbape,mes renmoved by filtration, and

the filtrate was caoncentrated under reduced. pressure to_give
N (2-{6, 6-di nfE& h}?l% i 6—membereg saturated Fi’leterocyclyl%xy group

(trimetbyl pkx%ée&@wyr@tmlﬂafﬂ&o@ﬁ 18kk-aBydng; 1+ i ndazol - 3-
yl1l-1-[2- (trlnethyIS| yfl et hoxymet hyl J- 1H i ndol - 6- y1l) - Nret hyl acet am de. A

sol ution otethehy)@r@@m@hyd-qw 5,8p) , and

di met hyl-1-[2-(trl h |SI| leth I .6, 7

t et r ahydr o- 10 l«i(n agpaltm }r%&p[ p9§¥rq§£w dois2 & Hi-substituted by
(trinethylsubyLieﬁ@mtymﬁtmwﬂed}fmﬁMOl 6-y1l) - N—nethylacetanlde in

N, N- di met hyl f or mam de was added to t r abut ni um fl uori de
(18 15 bty Eoricent Hat bt ndRLE Sarady  PoHLCaH. prESStr 6.
Ethy|en§9'%gk58n£91§ s swes, Q1 added,: and sLberMxbHES ¥aSestdd redhd h
heating at 90 C for 24 hr. After cooling, water and ethyl acetate were
added, andhyHEoBYganterl oy era M s epaa éad FhearPohE-GnaedbisodayEiouras
extracted t, et hy .othe combined organic |ayers were washed
successivelﬁ%g?fﬁgég er é%ﬁ%gat fgge} b n %@B /5 and dried over sodi um
sul fate. Sodi um(subfate, was fﬁnnvedxbmufuh%ﬁﬁiwgmp ‘andht he &bl tcat € was
concentrated under reduced pressure. The reS|QUe‘mas urified by thin | ayer
silica gel “¢hto rra‘to@i'%fﬁhw-to i (vé“‘ft he g |”t‘”|*é“/8érrﬁedﬁ8¥’52%‘ Wk yi et d 4299 .
[0271] 30 Bxamphe E&ﬁwg methylb 1 gr tionall

N-[2-(6, 6- dlmethﬁl]'-gjw % tetrahydro fﬁln;ezgﬁ?§?§ ?1$E?n o) Jond -%+ethy
IacetanldeQPOEVQT”t%@e®V1)‘QB Produdtitomndfe NPOEF{BdeﬁPWeﬁhWJGUGTQ-
(trimethyl oxYy, th 5 6 7 tetr 1H i
y1)-1-[2-(t “3 ?su‘g“fEFe %%?é %t‘#ﬁ% NPTy T)Hﬁgﬁﬁ AP 10273)

111) a Cieg alkoxy- carbonyi group (preferably, a

methoxycarbonyl group, a tert-butoxycarbonyl group) coptionally

35 substituted by Csip aryl greoup(s) (preferably, a phenyl grocup),
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[ 0274] Under a nitrogen atnosphere, benzyl N-(2-16, 6-di nethyl-1-
[2-(trinethylsilyflethoxymethyl]-4,5,6,7-tetrahYdro-1H 5

i ndazol -3-y1)-1-[2-(trinmethylsilyl)ethoxymethyl]-1Hindol -

y1) - N- et hyRgdr bamat e was obtained in the same manner as in Exarrpl e 1, Step

6, f b | 6 6 d .

Ciri et hyb ot ]yt S hoky bt nol 20 B0 73 pp by BF SR H AT @

yl)Ei [ 2- (t:ycﬂrephqﬂ:yldzg_;l/_ﬁbcmyﬂoiq&{mphyla] cgzbﬂbhg:?ylﬁayab%mﬂrh;lmmpe / o obtai ned
I N a O&,SOUlonO (0] al ne en

N (oo b B RS L 20 e St Vo Gt FOERERy L YeS | (Breferably, a

4,5, 6, 7-t ehkahyEy; O gcl)—hppdazol 3-yl)-1- [2-
(trimethylsilyl )et i/r}frmt hyl] - 1H i ndol - ﬁ/l -N-ethyl carbamate (979 ng, 1.4
mmol ) in mé€hanoF:-¢ 82 Wr* et il e r2 o pall v ad® URe 1D B hyaraxt) d@p@&p@@ﬁlwoo

pressure 15 1 5 et Ay o ina ey Sadt PO L it Eatri g mexPUPE had= PPl br ed

t hrough cel(3tea @nd ¢hel ddikylatgronas (canfentbayeda wmrop@mm@rmu@ssure
The residue fied by S|I|ca 0 y ve the 20 title
Compound (S5 TRERYH ef G HODAE L LT B C DO ST g‘ﬁ‘)ﬁ)gb]d '0.18 (s, 98I,

-0, 0393)4 Quﬁatituegﬁ JeFedsdl HaJom 0,89 (t, 2H J = ) 1,05 (s, 6H),
1.21-1.24 (m 33), 1.52-1.57 (m 2H), 2.50 (s, 2H), 256264(m 23),
3.10-3.13 (m a2)1:@) h@r@%ysgg@upr nan<23) 3.61 (t., 2H j. 25= 8.0 112), 5.39

23), 5.96 3
757 (21, T P %3)%5)%%%82%?8‘?) S o’d%hetl)cnwoofy gBoupf) S 13),
N-[2-(6, 6- diiree h§ds 4,358, 'L_‘erapr abyelferéﬂbilyldaa@he’ﬂmﬁl)gmﬂﬂ ndotibayllyN- et hy

sen o L et PRl P taRbtag { 245w rBr s lp e LT aR T R s, 6.

di met hyls 10b216ﬁé1ﬂ?t§%§ﬂiﬁﬂﬁe&i haxymebhyl ha4c8eh, dtoms (preferably, a
tetrahydro-1H i ndazol -3-y11-1-[2- /0

(trinet hyl $iLRgriee ha%gmet hyl] - 1H i ndol - 6-y1) - N- et hylam ne (110 ng, 0.19

mol). [0 g§] tﬁxgﬂgﬁg %Z%up cﬁ:ft%ﬁ:lﬁ 197'1‘3?:& bepzylii-substituted by Ci.g

N-12-(6, 6- tetr

i ndazol - 3- ylkyll—igr@dpﬂ.s ng)eﬂ‘énmﬂwl cameahgiegfO2F 9] opt { Q2801 y A

sol ution of_ De (2- (

(trimet hyl EPE F}g‘tlﬁ%%ﬁ%tq?@&o] agy 9“%%@%%@&%1&“@61?5’1@%1 group) ,
y1)-1-[ 2 (t6h met byl st alﬂ@ﬁE@@ﬁm@élﬂur&Hew REedr6cyd) : ngtdyh carbamate (13
g, 19 rrm)l) obtai ned in Exanple 1, Step 6, in N, Ndi net hyl f ormam de (102
m) was add@éeiﬁr@%hab%@w%mm% A Gepi) d@p(cgsnﬁily%ul?ﬁfmsum@mm ed
in .5 adva C - n enedi am ne (19 nm) was
added. TheQEE g%k}\ggggt?gﬁed vmtﬁ hea&%ﬁéggt gg%{]@for 7 hr. After

cool i ng, Waﬂeraahd et h§'+memtmmda asenegadddetietandcyhéiorgame | ayer was
separated. ,The t.he aqueous s._extracted with ethyl acetate. The
conbi ned ot BARTETFHSEr = i icrtl Mo 9uBC B0 v Bl Yo hF EhY ETRY 1056 aqueous
citric agi rsabptaogayﬁf@llzs@iwlatﬁ%wl @epl@@Qlaﬁﬁ_e?r@ﬁiﬁr sodism syl f ate.
Sodi um sul fate was renoved by fi ation, and t iltrate was concentrated

under reduEeBSpteysefedy Thet¢ ki e bidsieplei Breachyisirria gel

chromat ogr aphy. t i ve .t ti o 2 , [ % . [0281]
Exanple 4 Pr o%laucﬁ gn ARe 1t LELELCOEPOHRAL LYy 2 Dok i €110 217

(S)-N-[2-(6, 6t n?etkhy(l-afli 5;,16,chrbetivahydrop Lbndagzobls By y 19 s 1ikd indo krGryd] - N-
met hy1- 2- (rmr pholin-4- 20 yl)propi onam de [0282] (step 1) Production of
N-[ 2- (6, 6-di’ rTethyl 4,5, 6, 7-tetrahydro- 1H ndazol - 3-y1) - 1Hi ndol - 6-y1] - N-net h
yl am ne325 [ 0283]an [&@@]xog (;ler a. nitrogen atnosphere, to a sol ution of
benzyl N %2 (6,6-dinethyl-4,5,6, 7-tetrahydro- 1H i ndazol - 3-y1) - 1H i ndol -
6-y1} - N- net Q/I@a?banm"e] bt el et ior Erarfpre s ez, ga LY hAlt §Y i Giet hanol
(72 m) ver, gﬁgled 10% pal | adi um carbon (723 ng) and anmoni um formate (2.5
g, 39 mml) he mixture was s stirred with heating at 65 C for 40 mn.
After cool i{Ag, at e ¢ eactli-om xmoxtydr grwas fprédeegbins (mgisercﬁejyli eyroand .t he

filtrate was congentrated under re ucegl )ressure. The resi was

Sl urry- vashed | nuater (%ﬁdaﬂ%v The SLRRT {3t @ b Cot Tt e ° Moy

filtrat b@ngrw@]@hegn%ﬁ}hy df@fi wRder, r@ﬂuggapiap§725§% tQarQ' ve
y| eI 90% H N

the title conpound(4.5 VR( 400MHz, DVBO- d6 0 (s, 6H),
1.56 (t, 2H J = 6.41 Hz), 2.38 (s, 2H), 2;61 (t,2H, J = 6.41



Hz), 2.69 (d, 3H J 4.81 Hz), 5.24-5.34 (m 1H),6.33-6.46(m 3H), 7. 18(d, 1H,J
8.41 Hz), 10.65 (s, 1H), 12.28 (s, 1H). 15 [0285] (step 2) Production of
(S) N-[2-(6,6-di nethyl-4,5,6, 7-tetrahydro-1H ndazol -3-y1)-1H i ndol -6-y1] - N
met hy1- 2- (ﬁﬁPBHbY% ng@f@uf’g/d )apr‘@diiﬁﬁalfwéeq?GUPOZQGTEOPeTMHIOP@ a solution of
N6, 6- met hyliped; Butrds ﬁrﬁ%ﬂrﬁ ﬁ'ﬂ%ﬁ%ggks ;% é%& # . 1thyl arcane

(Q: 25 mmol) in pyri were a ?S % nor p oI|n 4-
yl) propi oni ¢ &i ¢ ébftdalomefdgmuﬁeference Exanple( 1 1 0 0 69 mmol) and

1-et hyl - 3- ( 3- rret yl am.no car bod hydrochl oride (106_ng, 0.55
mmol ) at roo Q, a"’tﬁ‘}g 2 g%%@ fﬁ&?fﬁ%a%s 28 *¥oPT14Phr To the
reactions maxhur«:@ gﬂ@@@p S qﬂdgibx@hlg%@bor ahamgog@@@@csxy agiebihe @rrgamiaC 1hayer
was separated. The organic layer was dried over sodium sulfate. Sodi um

sul fate m§upéﬁb9%ae%ybx|qetmaﬁrﬁﬁ gé%Pffh)e frrahesttd Was 2c BREBHEr af edP under
reduced pressyne. en d é@} | hv

t et rahydr ofur%{{] (1-59116)’3%/%282& i fo thg gg%éﬁgnﬁ\%a (?Péd%)d 2 N
agueous sodi umhym@yl dgartsm utqptmomlsS ﬁupsantmbeenin erthets atltroery and t he

m xture was_stirr refe t{? E% reac(tjlo m xture were added

chl or of or nPand® \9\% p and 1 é’oragg1 Fey&drF HB separated. The organic

| ayer was drigd @VGEJ’G 1§0§Irjd1n@Mdpat@remﬁ@dwrmwhéaw yesu eoved by
filtration, and the filtrate was concentrated under reduced pressure. The
resi due was p\Wli 4 ed By CRPRTPgyed iFiearajed mt@mfd@rlaﬁhgr%pgu ve t he
title conpoundsL{p 8% [ [ ggzg:

(S)-I\I-[Z-(gHG dién%}?ggﬁ-élﬂ em(P'lLd%%t@el X f?;grg 1%% -3- %yoptléﬁ r@gl -6-yl1]-N
nmet hyl -2-(%1‘5@?1@1]71:1 @EOB}H)) p?r}_izj’-plonm@émyd@uhwdLbche@rbﬂemE@ZB@Z]uQ((B » [0290] To
a solution. (3)s - ( i me

tettdro—Mind%fz)ol ?35 % flTem}’ T'd 62T R e P ey e ic group

( nor phol i n{ﬁryfépmpypmanaedﬁ:&md&lorf@dyﬂngE&agpl g He{00ydEbpyZm 8. 2 mpl )
in ethyl acetate (1 nml) was added 4 N hydrochloric acid/ethyl acetate (0.06
m, 0.24 nfbPYPat? B0 erpeiat e Pand PRECHIAY lr @79 st ra%Paror: 30 ni n.
The preci phtated £FYsSsals,wer | gc r th ethyl
acet at e, a!%d dlrgl ed under r%%uggeog]gpr%sgsnﬁgggfxéig#,%e&%bggt|3¥@€lh%r}r%ound (75
ng, 699%. mng@Q}1Egamng>6 Rr dductdiomigeisothiazolidinyl group, an

N-[2-(6, 6- 7tetrah dro

ndazol - 3. i1 2 ai s € $3257¢ 3B BFRNR | FRELORD Heet ani de
[0292] 2o EOBQBit@&MGﬁy&]ﬂ ta;r@rs@tsmml@@ts st0eats@l fitdHn of N-[2-(6, 6-

di mrethyl-4,5,6, 7-tet rah dro-1H i ndazol - 3-y1) - 1H i ndol - 6-y1] - N- et hyl am ne
obtained i n Exafpl e?4PY& @Y 197%Pmy, 0.14 nmol) and

(3- oxonor phol i n141yl ) age &'&l]%cl qﬂ%tpad@ ﬂe@a_B@g,?rsnﬁ@tﬁg@@mﬁ) (76 n,
048mm|)|npyr|d|ne]( was “a 1- 1s

et hyl - 3- (3Oﬁth@@h&l}ﬁr@ﬁe@ﬁpﬁ@%ézybddmpnﬁdeuhydibuhnb$|ﬂ@léécgcledmﬁrdm498

| h
Tor L% ALV AR LIRS B B Sl BERE

pressures dheupesi due was di ssol ved in methanol (1.2 m), 2 N agueous

sodi um 20 hydrOX| de solution (1.0 mM) was added, _.and the m xture was
stirred at room!tenhe?atuf EHAEUBTHIE. (PREACIEE Y ned rBRERPON idiRiIre were
added wat eg,and ethyl acetate, and the organic ye r. was separated, The
aqueous | ayer was extracted tmce with ethyl acetate, and the conbi ned
organi c | ayers werée 25 w&shemlguccesm vely with water and saturated brine,
and dried oveg\dsodl um suzjrf ate, sodj um suJf at e £ I8s. quved by . fil tgg on, and
the filtrate Was coﬁdentraped un%%} Fedlited priessire The resFalsywasy
purifiee byrsibj ca gel chromat ography to give the title conpound (40 ng,
yield 67%, 20 [0294] npl e 7 Production of

2- (6, 6- di met hy1- & 5560 7d¥\é%?>é‘h3fﬂfr%mll—mfﬁ&£zf@1b13’4 P1PREFCEHABE €UBL car boxyl i ¢
gm{g g 2d|hryrg[ m '3”?%»«“%'1:%%&:%%&@&'@H&Q@uﬁ&@@%téﬁ&ﬁ&&)}o Roduethon of
(trimethyl $Pryfyeahbxy netdwd jdwd,cBy6 gZ7otet rahydr o- 1H- i ndazol

y1}- 1[2(tr| thyIS|I I)etho met hyl oe6carbx |cIo aci d
( 2- hydr oxy- | - (et Ry Pet r?;/fl )%m“”& 6‘39%(?@“”{%!_2 ?%em%yocl]ﬁﬂ §f-oup
2- 16, 6-¢d mephydedahly, a tetrahydrofuryloxy group, a

38
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(trimethylsilyflethoxymethyl]-4,5, 6 7-tetrahYdro-1Hindazol -3y11-1-[2-(trim
et hyl silyl)et hoxynet hyl ] - 1H i ndol e- 6- carboxylic acid obtained in Exanple 1,
Step 4 (500¢hfal Edwwsaiqw Nrrqnpéw m’éflﬁyl formanmide (5 nl) were added

1- hydr oxybenz rlaq.g e L, L h (3-

et , and. nopr ogf/l i ca(r?ihn EIQ,II)%QQ dj‘“rEJ(L)(g rﬁm(zo rwn‘?gg )SuF)%ig% %de }?fnc 1
propanol (Snba‘g;tll@ltmﬂﬂl)ecaied dgaommt errperature and the m xture was stirred
at roomterrperatu e f r 7Ta the reaction_m X wer e _.added water and et hyl
acetate, and thé @g,\/ élpséﬁﬁFgF@a}glﬂﬁfhe% m§wd12 “WAni ¢ | ayer

was was h§d0§u§6ﬁ§ﬁly€é%wﬂ‘dﬂlﬂéﬁi ef; andosat phasedt e, seﬂﬂ@ﬂ:t@d ggdoroner
sodi um sul fate. Sodium sul fate was renoved by filtration, and the filtrate

was concenf¥HEeNY URERHD: rfe RECEP*PT 686UPeaNThe FREPGIIE as PEOHY BB
silica gel ra onmpound (511 , eld 939 .
1IH- INI\/R ?406%&%%{?\}% @ycg;x%cggyg‘% %ng Eé:!)‘gpg 03 l(Js gH) ggesyl(t 2H, /?] ;
8 12 Hz), 0.87 (ii)2#, Cﬂs:a&mdazbonlllosr(bsp (Blbﬁ;efesrabllﬂf (adhy Bidtyd = 6. 72
1.54 (t, 2H J = 6 Hz t2HJ— 6 Hz
3 29 (t, 2BC°9P="3, H%OFF%‘)OY% %?”’3” '39 %ﬁi“eﬂg’?l”é? 3 @Rdﬁipfll% 760 %t
2H, J =:8. &IZméEBlylﬂr&iarébﬂll g(rraule)a 34m@€hf1ﬂ_buﬂ-érhogﬂl B8 ki B4l (S,
2H),611(s I—%676 (s, 1 7.57-7.67 (m 8.01 (d, o 11, 3 =
7.88 Hz), 8ukstisutagyby [lpieg] (Séﬂﬂoéﬁlﬁ)lep?ﬂéd%ﬁf% >RFELom @ GudbREhy 1- 1- [ 2-

(trimethyl I Y I 1 nq%abzd:;g

yll- 1-[2-(?%?%%%(?2%?? g%{lh%)x?ng{m@u ?%%QIFEYGI-%:M oxyI |? ?)c%
[2-(tert-butyl dl(phehy$s¢ﬂ~yla)bé§©xyrqmﬁalwy&b'ét byblanmi{de=f@289]y, a[0300] 20To a
sol ution of  2: 1-

VD) 1e 02 (PP EReRher ST AR e iy R F UG EE R B OBfdieqally

(2- hydr exysiltoset byt ed hy )casnaod@rgzZG@r@@p 4@:ﬁﬁﬂaI)ab1@z,NaNpﬁleH§uhgk&@prrpm de
(2.7 mM) were added i m dazole (35 ny, 25 0.51 nmol ) and

tert- butylaPBhenylsilyl chloride (132 ,t1, 0.51 nnDI) under ice-cooling,
and the m xture thyr { u Iil;tg_p o the
reaction m xtur ew\%zri [ztf{jde %%L?&Jaﬁng%g{&%&?& g%né e, élé%%e%%e or gatam c layer
was separ at?Ele§h@myl¢¢ﬂéamgﬂargr©dpayer cwaéomghé@lasmﬁss;wm WI th water
andSSatura edb dr.ie r sodi um sul f at Sodi |.f ate was
emoved by P 1ePalbre it HeT R Barre Snie T onbell Pk ot A U ed
pressur e fﬁhehbgw@t@m&s purified by silica gel chromatography to give the
title conmpound (341 ng, yield 93%. 1H NWVR (400MHz, DVBO-d0 6: -0.24 (s,
9H), -0.03 (s, 9% S0Mexe greferaplyia=Lgs 1Bl onpugy (prefspabive 8. 12
Hz), 1.00 53,4t 6. 38
(s, 2H), S8gngt) %ﬂ%ﬁ” &%&3}{@4%13% R Er%{?ybééﬁ%&psioar( i 5’&717

1H), 4.23- 43:@14p(n$u1.1$4)lt15:94:11. o, e, 32Hpps6iT8enss dd)gcedotrtm7 (m 6H),

Z' {52_ g grrét ﬁ&/c‘(imf ?_06’ c%b%8é§k1§ &J%u H?pré era]Ile( Stae%y ogre%guit !;J?Qu]_gf

(trimethyl si by&l etdoxynetdiyn)] -ohbti.cballekndbydeot ddtbpdazel aB:0:40
yl)-1-[2-(trimethylsilyl)ethoxYmethyl]-1Hindol e-6-carboxylic acid
[(2-(tert-BGPYPEF hémgﬁ%%q%}ﬂdsw)a ety EEPHYI T net hyl ani de [ 0302]

[ 0303] nder-.an ar Qa2 $0 M 6, 6-

di net hyl-1- [ZO?trl rre?jhy??sslglpyn?)et hoxyrrEft%’rR?rhqX 2 EHEh? 91‘01%3{

t et rahydr o- 1H-q ndazol ©3- ylmhm;;gfg@u anu(,mhﬁc}a,bq Il\,LQ,J(J{,;/C.JMLL u} Cup

(trimet hyl§ Xlg]eti}h xyrre]t hyl] 1 d%ie grgg l.ic ac }(9,» .
(tert-butyldi phenyrsiiyi'oxy)" “f’r?eth Iet{JHbI‘]ém dé (337 gV 0. R Hirold) in
N, N- di et hypl tor o dgrce@p 4 dﬁt)}.dﬁﬁﬂaya@dﬁéiﬁﬁdtgm hyddsmdeqfd&am Qird? nmmol )
and rnet hyl |od| de (36 lil, 0.58 mmol) under ice-cooling, and the mixture
was stirred athr Gom7 6% EnPEFAPGRE FRFURHID MY S eact .%"ﬁum xture were
added wat er,and. gLyl a&%ﬂi oﬂ%grlt %%o%gqehmtéxﬁé £d. Then,
t he organi c | ayer was washed succeéssi'vel wat er an 15 20 saturat ed
brine, andgdeied) omeucmyodilmmsrtanemsddmnﬂsubf at sulnabi rerpveddlected
filtration,_and the filtrate was concentrated under reduced pressure. The

resi due mgr%ﬁrified by silica gel chromatography to give the title

conpoung{ 149 ny,iyi &l KydA98y group,

1H NVR( 400MHz, DMBO- d05: - 0. 23(’s, 9H) , - 0. 05('s, 9H), 0. 59- 0. 62(br

m 2H), 0. 86(dd, 2H, J =10. 44, 5. 80Hz) , 0. 98( S35

9H), 1. 02(s, 6H), 1. 08(brs, 3H), 1. 54(t, 2H, J =6. 26Hz), 2.50(s, 2H), 2. 61-2. 64(hr
m 2H), 2. 83(s, 3H), 3. 21- 3. 29(m

2H), 3. 38- 3. 46(m 0. 6H), 3. 54- 3. 83(m 1. 4H), 3. 58(t, 21-i,J =8. 00Hz),
4.04-4.17(m 0.6H),4.72-4.90(hr mO0.4H),5.39- 5.41 (br m 2H),5.69-5.83
(mO0.6H),5.96-6.09 (m1.4H), 6.77 (s, 1H),7.11(d, 1H,J



[ 0306] A solution of 2-{6, 6-dinethyl-1-[2-
(trimethylsilypethoxynethyl]-4,5,6,7-tetrahydro-|IHindazol-3- 5
y1)-1-[2-(trinmethylsilyflethox nethyl]-lk#indoIe-6-carboxYIic acid

[ 2- (tert-butyl dilgheényl SiHsy®bKY) -AxGHER TSRy RPAEL hy| BRT det (245vy, 0. 17
mol) in N, i I 1 ;. \ el L abut ium
fluoride (f&?qﬁggﬁ?¥7gﬁ%%?§%%§ﬁ£éjtﬁaséhg?%ugggggéégﬁidié reé%%eg prgksure.
10 Et hyl enédidarixgegtouRamd )a viass addedy amduphépni:kt ezl wasa stdtrtreey Wit h
heat i ng at 20 0? for 14 hr. After cooling, to the m xture were added water
and et hyl C&t'at e, and the organi c | ayer was separated, washed successively
with water, 10%(aqueodsceitslgoagidkagl Ubreteandigat dratedodyidesu@mnd dried
is over sodiumsul fate. Sodium sulfate was renoved by filtration, and the
filtrate wd$%oncentrated under reduced pressure. The residue was purified
by silica gel chﬁgqagggggghgrg give the title conpound (57 ng, vyield.
90% , [0307] 20 Exanple 8 Production of N-.P. [6 h-6-nthyl-1,5,677-

t et rahydro- 1i i - i Rilazolp@:yitleklyndobi6rgily Ne rdt hyell-kal( Zrroup

opi per | digbplLaset an de 080825 Gt RRnih GPLSEHCLIAR Aluted by 5-
(trinethyl sicl gHheinbexyaesihtathed terieticalydgootsndaged fSrably, a
y1)-1-[2-(trinmethylsilyflethoxymethyl]-1Hindol-6-y1l)-Nrethylamne 5 [0309]
[ 0310] MOrPpRILRE AP hediieronfs ivh sobsipreted éYeb 70 the title
conpound wasabt ai,ngdsfLomiesd -hugyl 6-benzyl oxynethyl-3- 10

i odo-6-nethyl-4,5,6, 7-tetrahydroi ndazol e- 1- car boxyl ate obtained in
Ref er ence Exafpl ex Suahdbxb- togotpbut yl - 6- met hyl  2-

bor onyl i ndol e; 1, 6- di carh l.at e obtained i ef eren le.2. [0311] 2.5
(step 2) Prod&%%%é%(f ﬁﬁﬁ( }(g?ﬁygr39§%e?ﬁ@ f%ﬁ afﬁ%ﬁgﬁf%&%up)

(trinmethyl siltybhet hoxyapshytjrdd 56,17 Heetyr ahperothbht 8daZdéeBad from a
y1)-1-[2-(trinmethylsilyflethox nethyl]-lk#indoI-6-¥1)-Nnethyl-2-(2-oxopiper
i di n-1-y1) RYEFIHVAETIBR [ @333 Ci-e Uk Egpup (Prelgpallyol §thSHIGIY
N—(2-{6-be@%$h?¥ynethy1-6-nethyl-l-[2-
(trimethylsilyl)ethoxynethyl]-4,5,6,7-tetrahYdro-| Hindazol-3- 5

y11-1-[ 2- (tri fethylsidys ladtidesyy gethyl [ p1eEenaol ¥ 6-4 Detitoxye tohyphigii, nen@150
ng, 0.23 nnnl?iéylgdl%§%|ﬂ¥g& | formam de (3 m) were added

(2- oxopi peri di -l-ﬁ?)aceﬁfc Cid obtained in Reference Exanple 6 (43 ng,
0.27 mmb) ,[obeethyl- 3- (3- di met hyl am nopropyl ) carbodii m de hydrochl ori de

(52 ng, 0.27 /o mmmol) and 1-hydroxybenzotriazol e nonohydrate 537 ng, 0.27
mmol ), and the nf%t&Feaaselys rf ednat Rr JodY tihper 9T 6FerRtghteTo t he
reacti on mhxtupgenereoRdged eiiwdy aaehate ANd Wahehgeandot he organig | ayer
was separated, washed successively wth water md saturated brine, and

dri ed over megbssdiunyshif atminsoihahisuiteat ywas rapogeduby (Freéfeatbhon, and
the filtrabeouas, consentrated under reduced pressure, T08ine) and

sesi duapur i('f r8dbf I CCer g8l Thi omattography 't 6 give K an
(2-{6-benzyboxynmet hylsortethydudstiZuted by 1 to 3 substituenis selected
(trimethylsilyflethoxynmethyl]-4,5,6,7-tetrahydro-1Hindazol-3- 20

y1) - 1- [ 2- (£FPRet hyl si i yfl et hoxymet hyl ] elHai ndol - 6- y1) - Na
nethy1-2-(2-o&pphpqhkgk&§-@Hﬂlgetanide (158 ng). Under a nitrogen

at nosphere, to a sol'ution of the obtained N (2-{6-

benzyl oxynet hifd- 65 et hydl-id-i[ 2+t methyEskbyf | et hoxyimet hvk]u)

4,5,6, 7-t etmﬁw?@%gqta% g‘l_t“{i@fdaizm ":@35 %a]‘\;‘_‘-l_h[\?%_rc)' 7O

(trimethyl STTYFT8t héxyiet hyl 1= 1H T hdol “6-Y1IY- ROFefhyl - 2- (2- 5

oxopi peridi n-[=yl3 acet amide( 158upy) pikararabxed sahventxofgrethanekhq(0. 8

m ) and tetrahydrofuran (0.8 m) was added 20% pal | adi um hydr oxi de-car bon
(150 ng) at rbom driperato@l kahd SEREPNIIREBF BrHASY st re Wl AUlfder. & TRYi@r ogen
at nospher e jaigpormal pressure for 4 hr. The reaction mxture was filtered
through 10 celite, and the filtrate was concentrated under reduced pressure
to give the titléscEappundd (12D my,coipetuchd’ 53%erednNVR (400MHz, DVSO- d6) 5:
-0.21 (9H, .8) .- 0.04 (9H, s), 0.67 (2H, t, J = 7.86 Hz), 0.86 (2H, t, J -
8.06 Hz), 6.9%‘(3H, s), 1.44-1.73 (6H m, 2.12-2.21 (2H, m, 2.39 (1H d,

J = 16.52 15)Ha) hyarb9eR. 6502H, m), 2.59 (1H, d, J = 16.52 Hz), 3.22 (3H,
s), 3.27 (2H, s), 3.31 (2H, t, J = 8.06 Hz), 3.59 (2H, t, J = 7.86 Hz),

3.81 (2H, s), 4.71 (1H t, J = 5.44 Hz), 45.38 (1H d, J = 11.28 Hz), 5.41
(1H, d, J = 11.69 Hz), 6.02 (1H, d, J = 10.48 Hz), 6.07 (1H, d, J = 10.88

Hz), 6.74 (1H, s), 7.06 (1H, 20 d, J = 7.66 Hz), 7.60 (1H, s), 7.64 (1H, d,
J = 8.06 Hz). [0314] (step 3) Pr oducti on of

N[ 2- (6- hydr oxynet hyl- 6- net hyl-4,5, 6, 7-

tetrahydro- 1Hi ndazol - 3-y1) - 1H i ndol1- 6-y1] - N-net hyl- 2- (2- 25



LT: coupling constant [0318] ThH1 1_i] Ex. No. structural formula NVR M5
(MtH) 337 M5 (MH) 335 H3C al Hp H3C I N di \N Hs 11-1-NWR (DVSO Do) 5:
1.01 (6H, s), 1.55-1.61 (2H, m, 1.75 (3H, s), 241(2H s), 2.63-2.69 (2H,
m, 3.17 (38 8)hversyy eIBIYAKTY n), 6.85-6.90 (1H, , 7.21-7.25 (1H m,

7.52-17.57 (%H 1&1% o$§ %%@f% 4y 1 {h gm%. G, OP Hp CH3 (
4111 \ CH ‘It RvR 150170 700 Hz
(t, 2H J ::s@pzepblzy gﬁou@) (et i2ha 112 GZbZLiﬁutmi 12:H)cs a) 66y(ngr2h-p
7.00 H d, 1H_.J = 8.05 Hz), 7.21 (s, 1H), 7.55(d,
1H, J =) ggrﬁf%ré}ﬁyeaa(%he%}% SEPYE s, 1H) . )ll-l-NIVR(DIVBODo) 5. 1,01
1 g A e i Sy B8
= S, , . , S, , . , S, )
6.89 (1H, dl)1f ﬁyd-@ogemam OF 28-7.34 (6H, m 6H), 7.47 (1H, d, 1H, J =
2|Pl Hz) %% ZQ &1kta€kyﬂ}@ro&% %%eé%gabiy,lgbmegﬁ§ 4&&@%%9 %%:cﬁ%ﬁl% 4 Hp
VAR Isﬂlbstltutec-i by G -to 3 |sub8®HtueDIH- ésjwﬁzepm@ Doo8: 0. 95- 107 (3H
rr),101(6H oy 54161% 21221230(2H|n)237218(2E1
rn), 2.41 (2118) %)Y ogy 5T é‘P(zi_“L . 3.16-3.24 (1H, m), 3.19 (3H s),
3.44-3.5, 3 (41 amcl__@ A Lo&y6Zrbdpl, ( gief@ra‘iﬁlﬁ, 3 nlehlino <) ngau;@ 7a§§ (1H,
in), 7.51-§n5i78(1H, in), 11.39 (iH br s), 12,53 (111, br s).

[0065]

O
A F
N//'

RB
[0066]
15 which is bonded to the 5-position or the 6&-position of the

indole ring, or

[0067]
O

N

|
RY

reoes)
0 which i1s bonded to the G-position of the indole ring
{(preferably,

[0068]

N
.

41



HC HpHp_ 2- NN 4%----/ HQ Ili chi, 3E-NWVR (DVBO-D6) 8: 1.01 (6H, s),
1.36 (3H, d, J = 5. 8 Hz) 1.54-1.62 (2H, in), 2.42 (2H s), 2.63-2.72 (2H,
m, 2.96-3.17 gz .20-3.50 (6H, in), 3.65-3.99 (4H, in), 6.63-6.69
(1H, in), 6%66Y7.03 (1H nm, 7.34-7.40 (1H, in), 7.61-7.66 (1H in), 10.29
(ZH Dra), h1cAS: bbbty Slo 2 QUGG DR 5}, 1030 AR o 0319 Table L2 Bx.
No. structural forrm NI\/RI\/IS(IVH—|)p436|\/B MH 434 H3 C NIIl Hpllil
H3C | H NnR prso-®oe8zi. 01 (6H, s), 1.54-1.61 (2H, n), 2.42 (2H, s),
2.63-2.71 (2H, n)s 3.21 (3H s), 3.31-3.37 (2H, m, 3.76-3.81 (2H, n),
3.83-3.87 (2H, n), 4.00 (2H, s), 6.57-6.64 (1H n), 6.90-6.97 (1H, m,
7.29- 7.33 (1H, M) 7.5&dbdh (aﬂdm rrbx 11. 48 (1H, br s), 12.55 (1H, br s).
C]—IlllNl\/RpmsoDoS 1. 01 s), 1.04-1.10 (3H, in), 1.54-1. 60
(2H, in), 2.42 (2]1%6%- e(azwyls)groglpaspgeﬁerwm i, enigll (@iqurs) an
3.20-3.54 (2H,  oeAN i %pr?, 84a43304 (1H, in), 4.46-4.89 (1H, in), 6.60 381
379 MC (1H, d, 1. H3C (1H, dd, J = 8.1, 1.4 Hz),

W<4m
[s2}

{1} & hydrogen atom,

10 (2) a Ci.g alkyl group (preferably, a methyl group, an
ethyl group, an isopropyl group, an isobutyl group, a
tert-butyl group, a neopentyl group, a 1,2-dimethylpropyl
group, a 1,2,2~trimethylpropyl group) optionally
substituted by 1 to 3 substituents selected from

15 (2) a hydroxy group,

{(b) a Ci_¢ alkoxy group (preferably, a methoxy group, a
PLOpPOXY droup, an 1Sopropoxy group),

(c} a carboxy grocup,

(d) a Ci-¢ alkoxy-carbonyl group (preferably, a

20 methoxycarbonyl group, a tert-butoxycarbonyl group),

(e) a Ceg.1p aryl group (preferably, a phenyl group),

(£) a Cg.qp aryloxy greup (preferably, a phenoxy group),

(g) an emino group optionally mono~ or di-substituted
by Ci-s alkyl group(s) (preferably, & methyl group),

25 (h) a 5~ or 6-membered unsaturated heterocyclic group
(preferably, a furyl group, a pyrrolyl group, a thiazolyl
group, a tetrazolyl group, an imidazolyl group)
oplbionally substituted by Cis alkyl groupi(s) (preferably,
a methyl group), and

30 {i) a 5~ or 6-membered saturated heterocycllic group
(preferably, a morpholinyl group),

(32) a Cy.g alkouy group (preferably, a methoxy group),
(4) a Cg-1p aryl group (preferably, a phenyl group), or
(5} a 5=~ or o-membered unsaturated heterocyclic group

35 (preferably, a 1,3,4-thiadiazolyl group) optionally

4z



7.41-7.43 (1H, In), 7.51 (1H d, J = 8.1 Hz), 11.38 (1H, br sb
12.52 (1H br s). 1l c' \ 1H—10/IR(DIVISOD) 5. 0,92 (3H s), 1.53-1,68

(6H, in), q ---/1 2,17 s), 2,29 (1H, ci, 3 = 16.12
Hz), 2.54 (1H, dsulasmtut@di@nzl kp) 3 QUWLQL\WWQWQMH qhyEres 19 (3H, s),
3 20-3 25 .  --o-- 89adfey Wrddddatd), 326 (2H 9), 377
110150 - N (2H, s) . 4782 (TE “Ly° (1H, s), 6.92 (1H, d, J =
7.66 Hz), 7.31 (1H.(bQ)a ¢1~56alk0>{§£1<1-t01d3, (prefRreBlhz) 7 1¢EB8Xy group),
or
5 R® and R® form, together with the nitrogen atom they are

bonded te, a 5- or €-membered cyclic amine (preferably,
pyrrolidine, piperidine, piperazine, morpholine) (the
cyclic amine is optionally condensed with a 5- or 6-
membered unsaturated heterccycle (preferably, imidazole))

10 optionally substituted by 1 to 3 substituents selected
from

(a) a hydroxy group,
(b) a Ci.¢ alkyl group {(preferably, a methyl group, an
ethyl group),

is (c) a Ci.¢ alkoxy group (preferably, a methoxy group),
and

(d} a Ci.¢ alkoxy-carbonyl group (preferably, a tert-
butoxycarbonyl group):;
R’ is

20 {1} & hydrogen atcm, or
(2) & Ci.¢ alkyl group (preferably, a methyl group, an
ethyl greoup, a propyl group) optionally substituted by 1
to 3 substituents selected from

{a} a hydroxy group,

25 (b} a Ci¢ alkoxy group (preferably, a methoxy group),

and

{c} an aminc group optionally mono- or di-substituted
by Ci.e alkyl group(s) (preferably, a methyl group)
ipreferably,

30 a Cre alkyl group (preferably, a methyl group, an ethyl
group, a propyl group) cptionally substituted by 1 to 3
substituents selected from

(a) a hydroxy group,
(b} & Cio alkoxy group (preferably, a methoxy group),

35 and
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11H, s), 12.50 (1H, sb  11-1-NVR (DVBO-Ds) 6: 1.02 (s, 6H), 1.59 (t, 2H,
3= 620 o), 243 (5, 2H). 266275(m2H) 6.66 (s, 1H), 7.08 (t, 1H, J
= 7.39 Hz), 7.34 (t, 3= 7.94 H), 7,61 (s, 2H), 7.81 (d, 2H, J = 7.50
Hz), 8.02 (s, 1H), fd fSl EEINPHYTOYR | @At {@ia i) mops Pr( @ll $Hpstituted. NVR
(DMB0-Do) 6: .99, (8, , 6H) ey L. 5l (12 ) 0

2. 58-2.67 (in, 2{;%’, %939 (5, g%u% 5 g‘préfergbj% : me%?y[]l #I%up% ' §4%y) |
7.07-7.18 (in. 3R .is7. 20729(m 3H) 743(s 1H) 11,37 (s, 1H) 12. 54

s, 1H). 0320 bl e tr raI ormul_a S MS (M
13 12 e CH NE LB ot S 52y (R KR CHRBO D5 r%e:twgyagfréoé’ﬁ H)§)“ L on
(6H, s),s1.56- 1eﬁﬂy12¢tow@n 2 pADpl2Hgre)p, 2ah5: 2opdod?H gup,3.202 (2H, d,
J = 6.3 Hz) 661(% s), 7.47-7.54 (2H, in) 792(1Hs),817(1Ht,J
= 6.3 Hz), 11.511% *PPtlblr &joury asie(fIHbUiah’lsser%ﬁg %6‘59‘%337‘37“33613 INBEI4 |V
CH , / -" H1 1§p&1&néfw-s—ubs-t%’{’- £kl b%‘ VIR, (DVEQ 554 ﬁ@aév'é,@lect%d% c3H,
y 091 (31-4, s) 1.01 (61-1, s), 1.554.61 (2H, in), 181192(HI
2.42 (2H, s), 2.6Hop. 71(2H in, 306312(2H in), 6,61 (1H s),
7.45-7.54 (2H, al), %d&%g 1H 8.26-8.32 (1H, n), 11.51 (1H, hr
s), 12.56 (1 Is o % 'CH, 11-1-NMR prso-Do 6: 0.92 (9H,
s), 1.01c(6H, s), ﬂkOQa(3H£ dlkdxyﬁ@k&hﬁtOpréidﬁébly62a(%chﬁky drddp( 2H,

s), 2.63-2.77 13 N C_§2H m, 3.96-4.06 (1H, nm), 393 39
an ethoxy group, '@ propexy group, an 1sopropoxy group)

(7]

opticnally substituted by Ce.yp aryl group(s) (preferably,
a phenyl group},
{c) a Cs-5 cycloalkyl group (preferably, a cyclopentyl

15 group, a cyciohexyl group) optionally substituted by Ci-g
alkoxy group(s) (preferably, a methoxy group),

(d) a Ce-10 aryl group (preferably, a phenyl group),

(e) a 5~ or 6-membered unsaturated heterocyclic group
(preferably, an imidazolyl group, a dihydropyridyl group,

20 a pyrazolyl group) opticnally substituted by oxo group!s),

(£) a 5- to B-membered saturated heterocyclic group
(preferably, a tetrahydrofuryl group, a tetrahydropyranyl
group, a pyrrolidinyl group, a piperidyl group, an
azepanyl group, an azocanyl group, a morpholinyl group

25 {including a morpholino group), a 1,1~
dioxideisothiazolidinyl group, an oxazolidinyl group, an
imidazolidinyl group) optionally substituted by 1 to 3
supstituents selected from

(1} & hydroxy group,

30 (i1) a Cirs alkyl group (preferably, a methyl group)
optionally substituted by 1 to 3 substituents selected
from a hydroxy group and a Ci.g alkoxy group (preferably,
a methoxy group),

(iid) a Ci.s alkoxy group {(preferably, a methoxy

a5 group), and

44



6.61 (1H, s), 7.43-7.57 (2H, Fiac 1101 m, 7.72-7.80 (1H, m), 7.89
H C (1H, br s), 11.47 (1H, br s), 12.56 (1H, hr s). o]
1H NMR prso-Do 6: 1.01 di (6H, s), 1.54-1.61 (2H, m, 2.21 (3H, s),
2.29-2.38 (4H, \ (3V) i) ,0%0 AXQUP, s), 2.64-2.71 14 (2H, in),

3.44-3.61 (4H,

10

15

20

25

30

35

in),

(g%gé Ci.g cycloalkyloxry group (preferably, a
cyclopentyloxy group),

{h) a Cg10 aryloxy group (preferably, a phenoxy group),

(i} a 5- or 6-membered unsaturated heterocyclyloxy
group (preferably, a pyridyloxy group),

{3} a 5- or 6-membered saturated heterocyclyloxy group
{preferably, a tetrahydrofuryloxy group, a
tetrahydropyranyloxy group), and

(k) an amino group optionally mono- or di-substituted
by substituents selected from

(i) a Ci.g alkyl group (preferably, a methyl group)
optionally substituted by 1 to 3 substituents selected
from a hydroxy group, a carboxy Jgroup and a carboxy-Ci.g
alkoxy group (preferably, a carboxymethoxy group),

(i1} a Ci- alkyl~carbonyl group (preferably, an
acetyl group, a propanoyl group, a Z-methylpropanocoyl
group, a 2,2-dimethylpreopanoyl group, a 3-methylbutanoyl
group) optionally substituted by 1 to 3 substituents
selected from a hydroxy group and a Ci-s alkoxy group
(preferably, a methoxy group),

(iii) a Ci-g alkomy-carbonyl group {preferably, =z
methoxycarbonyl group, a tert-butoxycarbonyl group)
optionally substituted by Ce.ig aryl group(s) (preferably,
a phenyl group), and
(iv}) a Cs-¢ cycloalkyl-carbonyl group (preferably, a

cyclopropylcarbonyl group, a cyclohexylcarbonyl group)

optilonally substituted by Ci.s alkoxy group(s) (preferably,

a methoxy group),

(27 a Ci.g alkoxy group (preferably, 2 methoxy group)
optionally substituted by Ceso aryl group(s) (preferably,
a phenyl group),

(3} a Cs-s cycloalkyl group (preferably, a cyclopentyl
group, a cyclohexyl group) opticnally substituted by 1 to

3 substituents selected from

45



390 H,C 6.59-6.62 (1H, in), 6.97-7.01 H, C (1H, in), 7.42-7.46
(1H m, 7.51-7.55 (1H, in), 11.45 (1H, hr s), 12.57 (1H,
br s). o CH, 1H NVR prmso-Do 6: 0.67- 1'1'" CH7-13 1.17 (9H,
in), 1.01 (6H s), ‘@ @ hydfﬂgy greupd HX (2H, in), 2.42 (2H,

{b) a Ci.¢ alkoxy group (preferably, a methoxy group),
(4) a Cgqp aryl group (preferably, a phenyl group)
cptionally substituted by a Ci.¢ alkyl group (preferably,

5 a methyl group) opticnally substituted by 1 to 3 halogen
atoms (preferably, a fluorine atom},

(53) an amino group opticnally mono- or di-substituted by
Ci-6 alkyl group(s) (preferably, a methyl group)
optionally substituted by Cgio aryl group(s) (preferably,

i a phenyl group),

(6) a 5- or 6-membered unsaturated heterocyclic group
(preferably, an isoxazolyl group) optionally substituted
by Ci.e alkyl group(s) (preferably, a methyl group),

(7) a 5- or 6-membered saturated heterccyclic group

15 (preferably, a tetrahydrofuryl group, a tetrahydropyranyl
group, a pyrrolidinyl group, a piperidyl group)
optionally substituted by 1 to 3 substituents selected
from

{(a) a Ci-¢ alkyl group (preferably, a methyl group),

20 (b) & Ci-s alkyl—carbonyl group (preferably, an acetyl

group), and

(c) an oxo group,
(B) a Cs. cycloalkyloxy group {preferably, a
cyclohexyloxy group), or

25 (9) a C¢-10 aryl-carbonyl group (preferably, a benzoyl
group), oOr
R and R® form, together with the nitrogen atom and
carpon atom they are bonded to, a 5~ or &-membered cyelic
amine substituted by an oxo group (preferably, 2-

30 oxopyrrolidine, 2-oxcopiperidine, 2-oxooxazolidine! and
optionally further substituted by 1 to 3 substituents
selected from

(a) a hydroxy group,
(b} a Cy-s alkyl group (preferably, a methyl group)

25 optionally substituted by hydroxy group(s),
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\N s), 2.64-2.73 (2H, in), 3.03 15 (3H, s), 3.36 (2H, s), 6.60

(1H, 393 391 H3C | s), 6.96-7.08 (1H, In), 7 41- HC 7.48 (1H,
in), 7.49-7.56 (1H, in), 11.38 (1H br s), 12.55 (1H, br
s). 0321] Tabl e )4 3£ NG KCEY uBF UMl (HGHAND INVREMBEIBOXY " HERNR ,

(DVBO- D5) 6: 1-0&nd (7\t (6H, a), 1.30-1.43 (2H, m,
(d) a Cs-g cycloalkyl group (preferably, a cyclohexyl
group)
5 1is preferable.
[0071]
Particularly, a compound wherein
R' is
(1) a hydrogen atom,
10 (2} a hydroxy group, or
{3) a Ci¢ alkoxry group (preferably, a methoxy group, an
isopropoxy group) optionally substituted by Cei1p arvl group(s)
(preferably, a phenyl group);
R* and R® are the same or different and each is
15 (1) a hydrogen atom, or
(2) a Ci.s alkyl group (preferably, a methyl group) optionally
substituted by 1 to 3 substituents selected from
(a) a hydroxy group, and
{b} a Ci-¢ alkoxy group (preferably, a methoxy group};
20 R* is

[C0T72]

N

L
[0073]
which Is bonded to the é-position of the indole ring,
5 wherein
R" is a Cig alkyl group (preferably, a methyl group, an
ethyl group, a propyl group) optiocnally substituted by 1
to 3 substituents selected from
(a} a hydroxy group,
30 (b} a Cp.s alkoxy group (preferably, a methoxy group) ,
and
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L53-1.61 (2H, m), 1.69-1.82 (2H, M), 2,42 (2H, s), 2,62-  --------- \
2.73 (2H ), 3.13-3.22 (2H 16 ii,c._|:71 in), 3.64-4.01 (3H in) 4.78
393 391 /-, ------ N 1ve (111, cl LT 4.2 Hz), 6.59-6. 63 (1H, in),
6.96-7.01 (1H, in),(c) anzampng, %Olequmﬂa 17 ¥5IO7055 08 d?(i@ﬁsm u‘qqd

1H, b 6 br 5
(() 72- orgg)(eH r%l’ﬁ; i (alﬂyl fl R (éﬁ&?&l} IIJWéR4 1.62 (2H, Ql)plsz §3-2. 06
(1H, in), 2.42 (aﬁhls 17 S), 2.64-2.72 (2H in), 2.94 379 377 HCIS (3H,

s), 3.17-3.30 (2Fh In)Gls alkf%vgrOGO %?%f@%ébf& a mé%%% group, an

5 ethyl group, a propyl grcup, an isopropyl group, an
isobutyl group, a teri-butyl group, a neopentyl group)
optionally substituted by 1 to 3 substituents selected
from

{a) a hydroxy group,

10 {b) a Ci-s alkoxny group (preferably, a methoxy group,
an ethoxy group, a propoxy group, an isopropoxy group)
cptionally substituted by Ce.1p aryl group(s) (preferably,
a phenyl group},

{c) a Cs.g cycloalkyl group (preferably, a cyclopentyl

15 group, a cyclchexyl group) optionally substituted by Ci-s
alkoxy group(s) (preferably, a methoxy group),

{(d) a Cg1p aryl group (preferably, a phenyl group),

{e) a 5- or 6-membered unsaturated heterccyclic group
(preferably, an imidazolyl group, a dihydropyridyl group,

20 a pyrazolyl group) opticnally substituted by oxo group(s),

(f) a 5- to B-membered saturated heteroccyclic group
(preferably, a tetrahydrofuryl group, a tetrahydropyranyl
group, a pyrrolidinyl group, a piperidyl group, an
azepanyl group, an azocanyl group, a morpholinyl group

25 (including a morphelino group), a 1,1~
dioxideisothiazolidinyl group, an oxazolidinyl group, an
imidazolidinyl group) opticnally substituted by 1 to 3
substituents selected from

(i) a hydroxy group,

20 (i1} & Cis alkyl group (preferably, a methyl group)
opticnally substituted by 1 to 3 substituents selected
from a hydroxy group and a C.¢ alkoxy group (preferably,
a methoxy group),

(iii) a Ci-g alkoxny group (preferably, a methoxy

35 group), and
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nm, 7.37-7.43 (1H, m, 7.50- 7.54 (1H, in), 11.41 (1H br s), 12. 55
(1H, br s). H C 1H NMR (DVSO D6, 300 MHz) H, C 6: 0.75-0.81 (6H,
n, 0.95- HaC., 1.04 (4H, in), 1.01 (6H, s), 1.13-1.27 (2H, in),
1.55-1.61 18 . (2H1Th)3D 2*095%8/(2H, in), 2.65-2.73 (2H n,

2.79-2.90 407 405 (4K, o4 (prote 6,88-7.00 (1H,
in)y. 7.37-7.40 gg %Mﬁlé&&%ﬁ?ﬁ @ Payt Hﬂ’i 13036 (1H,

br s), 12.54 (1I—CyClOpentyl0xy group)
{(h) a Ce-10 aryloxy group (preferably, a phenoxy group),

5 (i} a 5- or 6-membered unsaturated heterocyclyloxy
group (preferably, a pyridyloxy group),

(3} a 53— or 6-membered saturated heterocyclyloxy group
(preferably, a tetrahydrofuryloxy group, a
tetrahydropyranylioxy group), and

10 (k) an aminoc group opticonally mono~ or di-substituted
by substituents selected from

{1} a Ci.¢ alkyl group (preferably, a methyl group)
optionally substituted by 1 to 3 substituents selected
from a hydroxy group, a carboxy group and a carboxy-Ci.g

15 alkoxy group (preferably, a carboxymethoxy group),

{ii) a Ci.¢ alkyl-carbonyl group (preferably, an
acetyl group, a propanoyl group, a Z2-methylpropanoyl
group, a 2,2-dimethylpropanoyl group, a 3-methylbutancoyl
group) optionally substituted by 1 to 3 substituents

20 selected from a hydroxy group and a Ci-¢ alkozy group
(preferably, a methoxy group),

{i1ii) a Ci-¢ alkoxy-carbonyl group (preferably, a
methoxycarbonyl group, a tert-butoxycarbonyl grcup)
optionally substituted by C¢-10 aryl group(s) {(preferably,

25 a phenyl group), and

(iv} a Cse cycloalkyl—carbonyl group (preferably, a
cyclopropylcarbonyl group, a cyclchexylcarbonyl group)
optionally substituted by Ci.g alkexy group{s) (preferably,
a methoxy group),

30 (2} a Cis alkowy group (preferably, a methoxy group)
optionally substituted by Ceap arvl group(s) (preferably,
a phenyl group),
{3) a Cs.s cycloalkyl group (preferably, a cyclopentyl
group, a cyclohexyl group) opticnally substituted by 1 to

35 3 substituents selected from
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br s). 1H NMR pnso-Do 6: 1.01 (6H, s), 1.55-1.61 (2H, in), 4. 2

(2H, s), 2.64-2.72 (2H, NN, 3.46-3.57 (4H, in), 3.58- 19 3.67
(4H, m, 6.60-6.63§1H 379 377 H CSI"Nin), 699704(1H nm, 7.45-
1-13C 7.48 (1H, m, (&, ﬁliwcg@xmelroupf ayd 11.47 (1H, br s), 12.57

(1
Eé),S)l 55- (1]HaéH( ?ZR(klg%\gg g Soxy ?%ﬁup @‘(zp%f@%]a( %ﬁtﬁ‘%lgiy Grodpy, & 4
3.33-3.39 (1H, rn}%) 3. ﬁéqﬁeﬁsd.group {preferably, a phenyl group)
optionally substituted by a Ci.¢ alkyl group {(preferably,

5 a methyl group) optionally substituted by 1 te 3 halogen
atoms (preferably, a fluorine atom),

(5) an amino group opticnally mono- or di-substituted by
Ci-¢ alkyl group(s) (preferably, a methyl group)
optionally substituted by Cs.10 aryl group(s) (preferably,

10 a phenyl group),

(6) a 5- or 6-mempered unsaturated heterocyclic group
{(preferably, an isoxazolyl group) optiocnally substituted
by Ci.4 alkyl group(s) (preferably, a methyl group),

(7) a 5- or 6-membered saturated heterocyclic group

15 (preferably, a tetrahydrofuryl group, a tetrahydropyranyl
group, a pyrrolidinyl group, a piperidyl group)
optionally substituted by 1 to 3 substituents selected
from

() a Ci-g alkyl group {preferably, a methyl group),

20 (b) a Ci-g alkyl-carbonyl group (preferably, an acetyl

group), and

(c) an oxo group,
(B)Y a Cs- cycloalkyloxy group {preferably, a
cyclohexyloxy group), or

25 (8) a Cg-1p aryl-carbonyl group (preferably, a benzoyl
group), or
R' and R® form, together with the nitrogen atom and
carbon atom they are ponded to, a b~ or b-membered cyelico
amine substituted by an oxo group (preferably, 2-

30 ox¥opyrrolidine, Z-oxopiperidine, Z2-oxcoxarzolidine) and
optionally further substituted by 1 to 3 substituents
selected from

(a) a hydroxy group,
(L) a Ci.g alkyl group {(preferably, a methyl group)

35 optionally substituted by hydroxy group(s),
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20 N 367 365 ..--s" (1H, in), 3.98-4.09 (1H ), 471 (1H, 1)1 9),

6,61 (1H Li' FMs), 746-7.54 (2H, m, 7. 88 7.95 (2H, ), 11.53 (1H,
br s), 12.58 ( H br sx) 103221 Table 1-5 Ex. No. structural
formula NVMR MB ( M+ Hf -5, € 4P Hét‘fﬁﬂ”aiﬂyma yethogyzanqual NvR

PMBO- Do) 6: 1.01agﬁgi$)5 51 1156(23H(2 Hd, mL26. 472 H(62)1 (2H, s),
2.64-2.72 (2H, rr),326331(1Hrr)328 3Hf) 3.40-3.46 (1H m),
4.18- 4.26 (1H, r‘r) (dg. 89CE-s65YFIPR LY.L B 7188 @zﬂblm a7cpololregvl (1H,
n, 8.05 (1H, cl 5 8.1 Hz), 11.53 (1H br s), 12.58 (1H br s). 381 395
379 393 22 H C11 % W'Coei )---O43 'OH 11-1-NWR (Dmso-Do) 8: 1.01 (6H,
s), 1.06s 1tHdt (B4, mqormpm.x@jareganmm b2. 42e (bbvesImerd iGde T2redfa M,
2.81 (3H H ., 26 (1H, n), 6.57-6.64 (1H, m,

6. 94- 6 f%u—?frﬁs I%a%l g)%sli‘%”l;plﬁffeﬁfra‘?lﬁg 7.54 (1H, m, 11.41 (1H, br s),
12. 56 (lH bo78). 23 H3C Il FI,C 111 OH CH, OH, 1H NMWR (DMVBO-Do) 6: 0.91
(3H, d, J = 7.0 Hz), 0.93 (3H, d, J = 7.0 Hz), 1.01 (6H, s), 1.55-1.61 (2H,
m, 1.90- 2 00 (1% ancompAmy ZHprg)seHQ.E%bysz fomuiy (3883 @H t, J =

5.6 Hz) %EPgug .56 (1H, t, J = 5.7 Hz), 6.60- 6.63 (1H m,
7.48- 7 54 % &? éH%%F%P'79 (1H, m, 7.90- 7 94 (1H, m, 11.52 (1H, br s),
12. 58 (i}IRhnjsp.h&ﬁfngNRa¢BW50 D6) 8: 0.91 (3M a, J -- 3,6
R? and R® are the same or different and each is a Ci-s alkyl
group (preferably, a methyl group);
R" is a Cig alkyl group (preferably, a methyl group, an ethyl
group, a propyl group), and
15 R® is a Cig alkyl group (preferably, a methyl group, an ethyl
group, a propyl group, an isopropyl group, an iscbutyl group,
a tert-butyl group, a neopentyl group) substituted by 1 to 3
substituents selected from
(a) a hydroxy group,
20 (b) a Ci-¢ alkoxy group {preferably, a methoxy group, an
ethoxy group, a propoxy Jgroup, an isopropoxy group) optionally
substituted by Ce1p aryl group(s) (preferably, a phenyl group),
(c) a Cs.¢ cycloalkyl group (preferably, a cyclopentyl group,
a cyclohexyl group) optionally substituted by Ci.s alkoxy
25 group{s) (preferably, a methoxy group),
(d) a Cg-10 aryl group (preferably, a phenyl group),
(e) a 5- or 6t-membered unsaturated heterocyclic group
{(preferably, an lmidezolyl group, a dihydropyridyl group, a
pyrazolyl group) optionally substituted by oxo group(s),
30 (f) a 5~ to B-membered saturated heterocyclic group
(preferably, a tetrahydrofuryl group, a tetrahydropyranyl
group, a pyrrolidinyl group, a piperidyl group, an azepanyl
group, an azocanyl group, a morpholinyl group (including a
morpholine group), a 1, l-dioxideisothiazolidinyl group, an

35 oxazolidinyl group, an imidazolidinyl group) optionally

51



d, ci - 5.8 1Tz),1.,'; 1.54-1.62 (21-1, in), 1.85 d.95 (111, in), 2.42 (2H,
s), 2.64 2.73 (2H, in) 3.26 (311, s), 3.42-3.51 (211, rn), 3.97-4.04 (1H,

in), 659-6.65 (1H, i In), 11.51 (1H,
or 5y 12 st ay 588 fodtabhlheghey sefediaf Al 10 1T 27 ¢
H,c N/ nm ---¢¢) (dydrdxy) groudly, (415 OH CH, ?CH CH 3 H NMR

(HVBO- DO 6: 0. 68- 1. 05 (6H_ I'n), 1.01 (6H, s), 1.55-1.62 (2H, |n)
1.72-1.97 (1H 1) 2 4a-¢ A kvd) grpugalppefaribhy . iaynethyiggregp)(3H, in),

3.45-3.71 4. 1 n 6.9 1H,
M. 7.39- § 5 { llyrgﬁ%sﬁﬁi§geﬁ HXZH(%H §n$@b§%a%§§%§:§§ﬂ%ct@d §r§89Z487
[0323] Tabhgdiesdy Exrou¥o.arst rUCEUr all kbBy mut@NMR NS i)y, VB (bl Hpx26 - - CH,
OH, N\ 111ciisOH \N Hp S Hp 1H NVR (DVSO-D5) 8: 0.69-1.05 (6H, n), 1.00
(6H, s), 1°83M)61 (2H, ), 1.76-1.98 (1H ), 2.41 (2H, s), 2.63-2. 71 (2H,
m, 2.75-2.84 (BHiMa &. @%]3( %,'?%Hupn')(ﬂréféga@%)@5 £ 3Rt  6235p)6. 62

(1H, m, 6.91-6.98 (1H, , 42 (1 46-7.54 ( m,
11.37-11.4@“%1F| m, 12. 54 (1H hr s). 423 421 27 28 S i FISC i1l OH,
pmmmey N V2500 an c}xd"gcio""O/ s, C
10 (g) a Ciz.s cycloalkyloxy group (preferably, a cyclcpentyloxy
group),

(hy a Ce19 aryloxy group (preferably, a phencxy group),
(1) a 5~ or é-membered unsaturated heterocyclyloxy group
(preferably, a pyridyloxy group),

15 (3) a 5- or 6-membered saturated heterocyclyloxy group
(preferably, a tetrahydrofuryloxy group, a
tetrahydropyranyloxy group), and

{k) an amino group optionally mono- or di-substituted by
substituents selected from

20 (1) a Ci-s alkyl group (preferably, a methyl group)
optionally substituted by 1 to 3 substituents selected from a
hydroxy group, a carboxy group and a carboxy-Ci.¢ alkoxy group
(preferably, a carboxymethoxy group),

(ii) a Cy-¢ alkyl-carbonyl group (preferably, an acetyl

25 group, & propanoyl group, a Z-methylpropanoyl group, a 2,2-
dimethylpropanoyl group, a 3-methylbutanoyl group) cptionally
substituted by 1 to 3 substituents selected from a hydroxy
group and a O alkoxy group (preferavly, a melhoxy group),

(i3d) a Ci.e alkoxy-carbonyl group (preferably, a

30 methoxycarbonyl group, a tert-butoxycarbonyl group) optionally
substituted by Ceap aryl group(s) (preferably, a phenyl group),
and

(iv) a Cs.¢ cycloalkyl-carbonyl group (preferably, a
cyclopropylcarbonyl group, a cyclohexylcarbonyl group)

35 optionally substituted by Ci.¢ alkoxy group(s) (preferably, a

52



11-1- NVR prso-Do 8: 1.01 (6H, s), 1.58 (2H, t, J
2.63-2. 69 (2H, in), 6.52 (1H, s), 7.28 (1H, d, J

= 8.60
s), 12.

6.40 Hz), 2.41 (2H, s),

8.60 Hz), 7.44 (1H d, J
7.49- 7.63 (3H, m), 7.95-8.05 (3H n), 10.14 (1H s), 1,24 (1H,

%‘?‘LH‘%@S %$7783 335 _NLv1iR (Dmso-D6) 6: 1.00 (6H, a),

1. 07- 1. 13 ﬁ@l‘bréf@faﬂléB 1.60 (2H, rn), 2.28-2.35 (2H, in), 2.40 (M, s),

2.62-2.09 &

in), 7.8
S) .
(2H m,

6.46-6.50 (111,in), 7.03-7.08 (1H, in), 7.35-7.39 (1H
?035(1H M, 9.72 (1 H bra), 11.11(111 br s), 12.41 (1H, hr

, 25 I g o, 0, g, 1,521

m, 6.80s 6r&8préd¢ntaey by7.:2@ BL3Felhbintipned. SGmTLH8 I’ IH, (hre i8.a36ek1H, hr

, 11.00 b 40 H .h 324 322 30 40 CH 0..'" N41
it M%WE@%&%% e vignethns omstnt, 1110 1% Gasdaples 30

(2H, s)
8.60 Hz),

: (

d, J -- 8.880FH8), 11.22 (1H, s), 12 48 (1H s). 399 397 31 CH, CH la
RP 40 F F F H3c NVR (DVBO-D5) 6: 0.99 (6H, s), 1.53-1.58 (2H, n), 2
2.59-2.65 (2H, ra), 3.43 (3H, s), 6.50 (1H, s), 6.84-6.88 (1H,
1

(2H, s),

7 09- 7:142({1H mydros86-atos? (2H, m, 7.50-7.59 (2H, m, 7.60-7.65 (
, 11.25
structural

-13) i @& Jt Mlkoxy group (preferably, a methoxy group, an

\' -ri -

15

20

30

2r88n 2368, d’&n_})o%nélo ([3|]'|, 1§) ex@lé@néd—'ﬂln Sﬁhe chﬁ:!ldv@ﬂg d, J

707(111 3) 7.30 (2H, m, 7.38 (1

H
NO
.39
m

H1
%E%ﬁ‘? S)a. 12,49 (1H hr s). 467 465 [0324 Table 1-7 Ex,
A MEMEB35TH, C ,. NN, /c .1/4 ---.. -/t\ yAa --"..--K

isopropoxy group) optionally substituted by Ce-10 aryl group(s)
(preferably, a phenyl group).
[0077]
R* and R¥ are the same or different and each is

{1) a hydrogen atom, or
(2) a Cy¢ alkyl group (preferably, a methyl group) optionally
substituted by 1 tco 3 substituents selected from

{a) a hydroxy group, and

(b) a Ci-¢ alkoxy group (preferably, a methoxy group).
[C078]

RY is a group represented by

[0079]
O @]
P A,
|
5%8‘ or g%fs
[0080O]

which is bonded to the 5~positicon or the 6-position of the
indole ring.

RY is preferably
[0081]
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H Hp 1HNWVR (DIVISO D6, 300 MHz) 6:0.91 (3H, t":f = 7.5 Ha), 1.01 (OH,
a), 1.54-1.61 (2H, n), 1.95- 2.05 (2H, m), 2.41 (2H, s), 2 62-2 71 (2H
m,3, 18 H s), 6.57-6.61 (1H, n), 6.84-6.89 (1H, m), 7.21- 7.24 (1H m),
7.51-7.57 (1HJin), 11.39 (1H hr s), 12.53 (1H, hr's). 351 349 33 H C' N
\NHp ID I-12 1H—NN$26DWBC>E5 300 MHz) 6: 1.01 (6H, s), 1.25- 1.36 (2H,
m, 1.41-1.70%8H ), 2.41 (2H, s), 2.52-2. 60 (1H, n), 2.64- 2.70 (2H,
m, 3.18 (3H, s)N®6.57-6.62 (1H, m), 6.83- 6.89 (1H m, 7.22-7.26 (1H n),
7.51-7.57 (1H, m)|, 11.38 (1H, br s), 12.54 (1H, br s). 391 389 34 sc N./CH
\N H, C 1107 HPN 11=1- NVR (Dnso-DB) 6: 1.01 (6H, s), 1.03 (3H, d, J = 6.8
liz), 1.55-1.61 M, 2.41 (2H, s), 2.64-2.70 (2H, in), 3.20 (3H, s),
4.00-4. 15 &éé@ ﬂ) 6. 58- 6 64 (1H n), 6.86- 6.91 (1H ), 7.22-7.30 (1H
n), 7.52-7.88%¢1H 11.41 (1H, br s), 12.53 (1H, br s). 367 365 35 H.C
NOH al FBOwﬂ@cFﬁplsJ-l}ﬂozNM%i (VB@eDE) 8531104 6BHNS)6-JobEibBhi 2He i N),
2.42 (2H, s), 2.63-2.71 (2H, in), 551 (3H, s), 3.66-3.76 (2H, in), 4.4
(1H, t, J LRQO#Erﬁan96<E7 6.63 (1H, tn. ), 6.84- 6.90 (1H, m, 7.21-7.27
(1H n) 5Pa7158 (1H, n), 11.42 (1H, br s), 12.5411H br s . 11-1-NMR
Do) % “b1 (6H, s), 1.55-1.61 (2H, in), 2.41 (2H s), 3-2,72 (211
(71) 3,1 3. 24 H m, 373 (2H, . 6.57-6.63 (111, n), 6.85 6.92 (111, n),
7.23-7.27 (1H, |[ln), 7.52-7.58 (1H, n), 11 42 (1H, br s), 12.54 (1H, br s).
353 367 351~ N0\ CH -2 K,.\ Hpl [0325] Table 1-8 z
structural f%*nula MR M5

which is bonded to the 6-pecsition of the indole ring, more
preferably,
10 [0CB5]

~ N )kRS'
i
[0086]

which is bonded to the 6-position of the indole ring.
[0087]

¥}

15 R” is

(1) a hydrogen atom, or

{2} a Uy alkyl group {preferably, a methyl group, an ethyl
GIoupd .
{00881

20 R% is

(1) a hydrogen atom,
(2) a Ci-¢ alkyl group (preferably, a methyl group, an ethyl
group, an isopropyl group, an isobutyl group, a tert-butyl

group, a neopentyl group, a 1,2-dimethylpropyl group, a 1,2,2-
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(DIVISODS) 8 101(6H s) 1.20 (6H, br s) 1.54-1.61 (2H m,
L $)y 1( ng) 30 (3H, s), (1H, brs) 6. 54- 6. 62
m, 6. §ém8‘% F(WFPY A 2PI’?1?§61M ?%JPS ‘A*sedﬁﬁsﬂ(m m, 11.32
br )su%t:%uéﬁhs L1 Steq WFMNVR (Dso-D6) 6: 0.74 (3H t, J = 7.4
Hz), 1.01 (6H, s), 1.40-1.50 (2H, in), 1.55-1.61 (2H, m), 1.95-2.02 (2H,
m 24 (2H, a:))azlmozyegregﬂ, in), 3.18 (3H, s), 6.57-6.61 (1H m,
6.

521,550 (0 6T BrbgRotih et A4 31 beold 18, (17 B

)

p ci) \SQilJ:oﬂzbb{i)\ll\@rc@m/BC&rD&)sc&jrdiho&@' @3bups), 0.92 (3H s), 1 01 (6H, s),
1.55-1.61 (2H |% 42 (2H, s), 2.45-2.53 (1H, in), 2.64- 2.70 (2H, in),
3. 16 (3H s), C@%?X(Ylﬂmilﬁ) 6.85- 6.90 (11-1, m), 7.21-7.26 (1H, in),
7.53-7.58 (1 , 390k1H ),- all- 1- NVR

( DVBO- 1D5)(6Wdo 75 Cl]ﬁl,a ok Cabbo}%%l &?%1‘%%%%3}3% "1, 55-1. 61 (211,
In), 1.89- me%owwrmnyil m@p,oza (CBHE~PREOXZCAPLODRHL GJour), 64- 2. 70 ( 2H,

W 7 52-7 58 V1N Fij, oL 4B TR DB TS 88 Pl Vb D876 476 363 577

sc Hsc HyC | \)Na Ik-=p\aryloxy group (preferably, a phenoxy group),

M+H) (MH)37HSCHCHpHCNd| 1110,N N Hsc ' N\ N40 C OH CH,
1-
1

(g) an aminec group optionally mono- or di-substituted by C;-
alkyl group(s) (preferably, a methyl group),
(h) a 5~ or 6-membered unsaturated heterocyclic group
(preferably, a furyl group, a pyrrolyl group, a thiazolyl
15 group, a tetrazelyl group, an imidazolyl grocup} optionally
substituted by Ci.s alkyl group(s) {preferably, a methyl group),
and
(1) a 5- or 6-membered saturated heterocyclic group
{(preferably, a morpholinyl group), ‘
20 (3) a Cy-¢ alkoxy group {(preferably, a methoxy group),
(4) a Cg-10 aryl group (preferably, a phenyl group), or
(5) a 5- or 6-membered unsaturated heterocyclic group
(preferably, a 1,3,4-thiadiazolyl group) optionally
substituted by 1 to 3 substituents selected from
25 (a) a hydroxy group, and
(b) a Ci-s alkoxy group (preferably, a methoxy group).
r0089]
Ailternatively, R ang &Y may form, together with the
nitrogen atom they are bonded to, a 5 or G-membered cyclic
30 amine (preferably, pyrrolidine, piperidine, piperazine,
morpholine} (the cyclic amine is optionally condensed with 5-
or b-membered unsaturated heterocycle (preferably, imidazole)),
which is optionally substituted by 1 to 3 substituents
selected from

35 (a) a hydroxy group,
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/ ----1IL N 1H NMVR prso- Do 6: 0 1.01 (6H, s),
1.08 (3H, d, J =6.4 Hz), 1.54-1.61 (2H, m, 2.42 (2H s),

2.64-2.70 (2H,. M, 3.04 (3H, s), 3.21 (3H, s), 3.79 (1H g, J = 6.3 Hz),
6.58- 381 37906 %5 e A KV ,gfe?%ai%%%&ab%(ym,g Hﬁe,th‘/?-zgf?}lﬁfs fAHEEy gy
7.54-7.60 GEhapm), 11.40 (1H, hr s), 12.53- 12.55 (1H, hr [ 0326
Table 9 Ex. No. structural forrmula NVR (MVS+H) M5 42 HCHP OH, 3 ' NO CH,
1101 H, C I S, NFHpNR Fris RMRCEDVBOCPEB) (BrefeirbliH 2 Sethexy2910uD) ¢ 68f1cn)

LS LS ol SALRU BBt oR 0 (A S R (o
in), 11.29b0ibkybarsdnyl2ystug)lH, br s). 395 393 43
[0050]
R"" is
(1) a hydrogen atom, or
(2) a Ci.g alkyl group (preferably, a methyl group, an ethyl
10 group, a propyl group) optionally substituted by 1 to 3
substituents selected from
(a) & hydroxy group,
(b} & Ci.¢ alkoxy group {preferably, a methoxy group), and
{c} an amino group optionally mono- or di-substituted by Ci.g
15 alkyl group(s) (preferably, a methyl group),
preferably a Cj.s alkyl group (preferably, a methyl group, an
ethyl group, a propyl group) opticnally substituted by 1 te 3
substituents selected from
(a) a hydroxy group,
20 (b} a Cij_¢ alkoxny group (preferably, a methoxy group), and
(c) an amino group optionally mono- or di-substituted by Ci_
alkyl group(s) (preferably, a methyl group).
[C091]
RY is
25 (1) a Ci.¢ alkyl group (preferably, a methyl group, an ethyl
group, a propyl group, an isopropyl group, an isobutyl'group,
a tert-butyl group, a necopentyl group) optionally substituted
Dy Loto 3 osubstlituents selected from
() a hydroxy group,

30 (b) a Cig alkoxy group (preferably, a methoxy group, an
ethoxy group, a propoxy group, an isopropoxy group) optionally
substituted by Cgap aryl group(s) (preferably, a phenyl group),

(c) a Cs-s cycloalkyl group {preferably, a cyclopentyl group,
a cyclohexyl group) opticnally substituted by Ci.g alkoxy

35 group{s} (preferably, a methoxy group),
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HC' NalHOOH NHCII HC1HNWR pnso-Do 6: 1.01 (6H, s), 1.54-1.61
2.64-2.72 (2H, m), 3.18- 327(1H m, 3.20 (3H s), 3.40-3.48 (1H m,
3.97-4.04 (1H in), 4.50- 4.56 (1H im, 4.77 (1H d, J =66 H),

6.56-6. 64 (1Hr &hCe1872% 001, (PRpFerabéyy. 1Pyl |rouplsy- 7. 57 (1H
m, 11.42 (1He, h% %) 0%265§eﬁ%éke@ruﬁgﬁ%d¥%ke%4h@té%@éy&lh& GEOTST T
Hpli N H., slvAR( Do) 8: 1.05 (3H, 1n), L 0L -1.60°(214,°in), 2.42 (2H,
s), 2.64- QPI/@f{{mlm arg, lIr&d(a:zHlyé) greupn- 8@37hjc2¢¢pm1d3& B3 o, as),

6, 58-6. 61 n lH 1N 7.32-7.55 (1H
Py 5104t b, e af) syl BBl &L iH ued Mo 35,7 55 T
1.01 (6K s).(fl. 555} 62 82ﬂnlemlﬂ§:rec2 ﬁdﬁ'ﬂ,ec‘ﬁ)het%r@éyalﬁa gzampi n), 3.23
(3H, S) 4 41 ée 63 (1H, in), 6.71- 6.78 (2H, , 6.87-6.93
(1H m, 6!B%E J@W@fm rﬁetrﬁhzrér?fzmzwom 7, %%trﬁwr(omraﬁ)v 7. 56-
7.61 (1H, 1.47 5 155 (1 . o-
1.01 geH (g%(D 2 Fi)ér#é’ldﬁ sl gk Elz hiRipREidy 20 m ]all M%{B( g’qs
2.64-2. 71 gRMIPN)EN RZTBEH, WPUP4, elmnrmnomwl anrOlZP,73i (llHi d, J = 7 3

) 857080 Lot S ARSI, M Lidie 120 (o) 1 80758

st ruct ural ifbdaa b NVR VB G4 7 optﬁzoaangtog.ulasti\ﬂt&my NC+t10 3H, C 1H NVR
( DVBO- Do) 5 1. 01 (6H, %g 1.54-1. 62 (2H r‘r) 2.39-2.44 (2H, n), 2.64-2.70

(2H, ™, ‘E%We%“)s l?ft@?Hfré’jﬂ 3.38 (1H, m), 3.43- 3.52 (1H, m,
3.86394(1H M) 5. gﬂdd , 687 6.98 (1H, 1), 7.25-7.34 (1H
in), 7.53- 7.63 (1H, m, fH hr s), 12.55 (1H, br s). 411 409 Hp \

-0 \). \k,O. -411) ;X wqxﬁ@gﬂigmoup (preferably, a methyl group)
optionally substituted by 1 to 3 substituents selected from a

15 hydroxy group and a Ci-s alkoxy group (preferably, a methoxy
group),

(11i) a Ci.6 alkoxy group (preferably, a methoxy group),
and
(iv) an oxo group,

20 (g) a Cz.¢ cycloalkyloxy group (preferably, a cyclopentyloxy
group),

(h) a Cg-10 aryloxy group (preferably, a phenoxy group),
(i} a 5- or 6-membered unsaturated heterocyclyloxy group
{preferably, a pyridyloxy group),

25 {1} a 5- or 6-membered saturated heterocyclyloxy group
(preferably, a tetrahydrofuryloxy group, a
tetrahydropyranyloxy group), and

{k) an amino group optilonally mono- or di-substituted by
substituents selected From

20 (i) a Ci.¢ alkyl group (preferably, a methyl group),

(11} a Ci-6 alkyl-carbonyl group (preferably, an acetyl
group, a propanoyl group, a Z-methylpropanoyl group, a 2,2-
dimethylpropanoyl group, a 3-methylbutanoyl group) optionally
substituted by 1 to 3 substituents selected from a hydroxy

35 group and a Ci-g alkoxy group {preferably, a methoxy group),
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H3c 1HNM R (DVSO-D5) 8: 1.01 (6H, 6),1 .',,35 | .61 (2H m,' 2,41 (2H,
a), 2.63-2,171 (2H, in), 3,10 (3H, s), 3.21 (3H s), 3.35- 3.43 (1H m,
3.45-3.54 (1H, in), 3 75-3 8 :1. (IH, m), 4.68-4.74 éll 1, m, 6. 58 6. 64
(1H, n), 6.87- 6193) (arfi-m)alkepscrrponyl Hropp, (Freuezalshy ( B, , 11, 43
11-1, hr s %{g;
5110/ cH ﬁ)ﬁethgz%&éérb&ﬂ%o]% cﬂféa )a 1%%2 %g?o:fyégr}%zﬁé 3_1.'1;% %(p\tﬁlgna)H@
1.26. 38 (1Hubﬁtltatad uyﬁﬂsmlhmyh)grQMﬁﬁsl Girg 2 alyy, 2. $2e(2H, gsdup),
2.63-2.70 ng m, 3.21 (3H, s), 3.82-3.90 (1H, in), 4.67 (1H d, J = 7.7
Hz), 6.58-°8962 (1H, m), 6.84-6.90 (1H, n), 7.21-7.30 (1H, m), 7.51-7.61
(1H, in)s 11.43 ((¥H abr;.§)cydibH% (1 HdarPong). g38ip378r&fetipH;, CHC 3 \ N
all0 Q@ H\, / H5 IHNW(DVSO Do) 5: 0,61-0.77 (3H, in), 1. 01 (6H, s),
1.39-1. 65 P4RLORyoPpLaaronyl @rou@ /63- 2YehoLoky Lajban gl C.(r:mlp s), 3.22 (3H,
s), 3.58-3 ub £ 68250 21,7, 31
()1H iny, ?ééé&%g%ayﬁﬁsﬁﬂc 11, zsz((iﬁ ALk §¥ glzé%g% (fﬁ a)b?'L 405 393 51
, HK H @ethaayhgrowgn,- 11- 1- NMR (DMVBO- Do) 5: 1. oo (6H, s), 1 53-1. 61

(2H, , 2.63-2.69 3. 17 7 , d, . J =
60 o). 6145 {i-erd i Sy réff%%a%% {rne i ol o lanansdy
7,16-7.23 éaﬂstﬂimtgdaﬁy(iyﬁ thSFbr@ﬁp 5Qpﬂé§gidbl@4 aﬁbhe$$l3§r6hﬁh hr
s), 428 42 [0328] Table 1-11 . No. structural formula NWVR M5

(MH 52 3) a Cis cycloalkyl group (preferably, a cyclopentyl group, a

cyclohexyl group) opticnally substituted by 1 to 3
substituents selected from
(a) a hydroxy group, and

i5 (b) a Ci-g alkoxy group (preferably, a methoxy group),

(4) a Cg-10 aryl group (preferably, a phenyl group) optionally
substituted by Ci.s alkyl greup(s) (preferably, a methyl group)
optionally substituted by 1 to 3 halogen atoms (preferably, a
fluorine atom),

20 {(5) an aminc group copticnally mono- or di-substituted by Cig
alkyl group{s} {preferably, a methyl grcup) optionally
substituted by Ce-10 aryl group(s) (preferably, a phenyl group),
(6) a 5~ or 6-membered unsaturated heteroccyclic group
(preferably, an isoxazolyl group) optionally substituted by Ci.g

25 alkyl group(s) (preferably, a methyl group},

(7) a 5- or 6-membered saturated heterocyclic group
(preferably, a tetrahydrofuryl group, a tetrahydropyranyl
group, a pyrrolldinyl group, & piperidyl group) opticnally
substituted by 1 to 3 substituents selected from

30 {a) a Cig alkyl group (preferably, a methyl group),

(b} a Cy.s alkvl-carbonyl group (preferably, an acetyl aroup),
and

{c) an oxo group,
{(8) a Cae cycloalkyloxy group (preferably, a cyclohexyloxy

35 group}, or



HC 3 H H3 C \ N 411 \N 11111,  11-1-NVR (DMSO-Do) 6: 1.01 (6H, s),

1.52-1. 69 (3H, ,184196(2H rr) rr) 1.70-1.80 (1H, 2.41 (2H, s),
2.62-2.71 3.1 1H, 1
4.15-4. 23 (%iHal E%r)w 3%6“ r@“@ngTPH}? I%T%étei'@fdg?r(mb‘nll‘ﬁj’y1792”§ul?329 (1H,

In), 7.51- [60%93(1H, m), 11.42 (1H, hr s)12.54 (19, hr s). 393 391 53 HaC
H C H3C N o FK)\ N 1H NMR (PVBO-D5), 8: 1.01 (6H, s), 1.53-1.61
2.62-2.73 (2H, ifYtemna7iysl, &', JnE3R3, z@y(fﬂrmpn}og@tgqr(@4mh e

3.38-3. 45 6. , 7-6. 63
(1H, In), §&3§0§282§E§§1§%§' %fié? %gc?l ?%M(%%f g?“ ia L7‘%9 {tii‘g%ig 11. 44
(1H, hr s)nmmzesad(aytltm amlmggﬂxﬁﬂﬁtuﬁédnbgla@ bkﬁzgtcuﬁ’r¢xhﬂéﬂabuy,N e C
i 7-IN N, - (7,08 CAll-J-NI\/RdI(JrDI\/BODoz( (69, s), 1.54-1.61
C2n 22 Bi HEy 10Bng, T R A Re 52 Takp SR Za) 1 ey Ak, The o)

6.54-6.58 Q%Haohﬁllyfﬁ@ﬁ:h@r 88l uBed Pyv21- Y023 élllliistiﬂlengs %ﬂecﬁﬂécﬁ 19,
in), 11.32 (1H, hr s), 12.51 (1H, br al. 338 395 336 r- 393 : 3¢,

| FT-NMR (DEVPBO 1),,.) .6' 019 (3H, t, Li = 7;5 Hz), 1.01 (613 s), 1 37

46 (2H, in), L 2.41 (2H, s), 2.64- :1.69 (2H, _m), 3.19
(39, -1, 122- ?3%§é%“£%9Fr° %76 (29, s), 6.58-6.61 (1H, in), 6.85-6.90

(19, in)g 7,283) a Ci.g alkyl group (preferably, a methyl group)
opticnally substituted by hydroxy group(s),
(c} a Ci-g alkoxny group (preferably, a methoxy group), and
{d} a Cs-s cycleoalkyl group (preferably, a cyclohexyl group).
[0093]
15 As ccmpound [I7], a compound wherein
RY is
{1) a hydrogen atom,
{Z2) a hydroxy group, or
(3) a Ci.g alkoxy group (preferably, a methoxy group, an
20 isopropoxy group) optionally substituted by Ce-1n aryl group{s)
(preferably, a phenyl group):
R¥ and R¥ are the same or different and each is
(1) a hydrogen atom, or
(2) a Ci¢ alkyl group (preferably, a methyl group) opticnally
25 substituted by 1 to 3 substituents selected from
(a) a hydroxy group, and
(b)Y a Ci.s alkoxy group (preferably, a methoxy group):
Y ois

(0094

Q '
A"
]

RE
[0095]

30

which i1s bonded to the 5-position or the 6-position of the
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7.26 (114, In), 7.51-7.56 (1H, nm, 11.41 (1H, bra), 12.54 (19, br s).
| HNVR (Dnso-Da) 5: 0.94 (311, s), 0.96 (311, s), 1.01 (6H, s), 1.55-1.61
(2H, m, 2.41 (2H, s), 2.64-2.71 (2H, m, 3.18 (3H, s), 3.38-3.47 (111, m,
3.75 (211, 3@):110 6. 5726: 63" (1H, in), 6.85-6.91 (111, m, 7.23-7.27 (1H, m,
7.51-7.57 ({%Id,%r}’r), 11.41 (1H, hr s), 12.53 (1H, hr s). [0329 Table 1-12
Ex. structural formula N\R M5 M5 57 HCHCS HC'™ N 111 "N 0 11,
11-1-Nl\/R(Dm;o-Q5) 5: 0.98 (6H, s), 1.51-1.57 (2H, m, 2.39 (2H, s),
2.58-2.63 (211, {m, 3.43 (3H, s), 6.46-6.51 (1H, m, 6.82-6.88(111, m,
7.20-7.23 ( ]T% i 87.33- 7.39 (1H, in), 7.48-7.54 (2H, in), 7.63-7.68
(111, In), 7. -7.£ (2H, in), 11.38 (1H, hr s), 12.51 (111, br s). 427 425
atD cc E3 11 &y&:? N\ N\ NHCA4I1.01 1HANWR (DMSO- Do) 5: 0.86 (311, d,
J = 6.9 Hz), (611, s), 1.55-1.61 (2H, in), 2.41 (2H, s), 2.62-2.73
(3H, in), 30849," An), 3,11 (3H, 8 (31-1, hr s), 145- 3.50 (1H, in),
6. 58662 ( 1H, in)], 6.83-6.89 (1H, Da), '7.23-7.27 (1H, ri ' 7.52-7.58 (111,
in), 11.40whidh Ea byndd. &3 i 6tposs)tioB95T398e inde3eHpimgp H3C CH3 Hp \
NONII H,C.a,. \ NS o N---0\/

{Préferably,

[0098]

O

\N)J\RB'
I
[0099]
10 which is bonded to the 6-pesition of the indole ring),
wherein
R is
(1) a hydrogen atom, or
(2) a Ci.¢ alkyl group (preferably, a methyl group, an
15 ethyl group), and
RY is
{1) & hydrogen atom,
(2} a Ci.g alkyl group (preferably, a methyl group, an
ethyl group, an isopropyl group, an isobutyl group, a
20 tert-butyl group, a neopentyl group, a 1,2-dimethylpropyl
group, a 1,2,Z-trimethylipropyl group! optionally
substituted by 1 to 3 substituents selected from
{a} a hydroexy group,
(b) a Ci alkoxy group (preferably, a methoxy group, a
25 PropoXy Jroup, an 1sopropoxy group) .,
(c) a carboxy group,
(d) a Ci.s alkoxy-carbonyl group (preferably, a

methoxycarbonyl group, a tert-butoxycarbonyl group),
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H N 11-1-NVR pnso-Do 6: 1.01 (6H, s), 1.55-1.61 (2H, n), 2.15-2.23 (2H ),
2.41 (2H 5). 2:622.72 (2H 1), 3.18 (3H 5), 3.50- 3 59 (2H . 4.39 (1
t, 3 =51 H), 6.57:6.63 (1H m, 6 84- 6.91Fé 27 (1H 1),
7.51-7.59 (1H m, ®1. &2CF1m 3B 9rovpn (B4efe bPans PHWNW%%JDO 8:
1,01 (6H, s), 1.34-%46 v 1.9 s 5.
2.23 (1H, in), 2.42 8 (% ! é@lo}%"%réufa ﬁﬁezﬂagg?}yé 76%h?(?§HXY ?:m%.a‘f%’
(3H s), 3.65-3.73 eiHann)ammozqmquomtmnaﬁly @om-eosm@iwbﬁmtufeacse-

6.94 (1H, in 7. H_.in 4- H br s

12. 54((1H b3 s)m;z‘fﬂr %gk(d’ll i Bo”%)ész ? E‘Zf%%‘kg% élr}%fothjf;jsiﬂ Efﬁ i
1.56-1.68 (4H, in),(h2. @05F3b S}meﬁbéﬁbdibﬁﬁhﬂﬁhdtem)he?eéacﬁakhcsgroup
2.61-2.72 (4H, 16 (3H, s), 6.57-6.64 (1H, in 6. 84-6.91 {
7.20-7.27 (1H, %re%e@lﬂr%ﬁ (Pﬁylnﬁmﬁﬁ 13 f(‘ﬁ_’EFFO lﬁrouﬂ 54 iLIaIZOBtY s).
JR-NA/a (DI VI SO ABH, 1S b 54 111 .96-2.06
(11i, n|( . 2. 42‘5?&2&9 s), 2]r63 23714)3“3%—3p n?% %%18%32201 416?3:1532% gm) 3.20 (3H,
s), 3.47- 3.54 (afiewaily $L8?5%-t3t@5e@2@m C1m) 21 By BEIBWS( )i nprefeyably,

6.57-6.63 (1H, in) (1K jn), 7.21- 7.27 (1H in), 7.54-7.59
(111, in), 11. 42§(rie1t6’15§15rﬁ@%p 411H, hr s). 367 448 420 393 365 446

418 391:64 65 Hp SHpoir Bkméﬂﬂéxédfhétdﬂdted hete@6ck30ie gréip31 ;.
TN ITNN---- -- iCH [0331] . Table 1-1.4 Ex. structural foiniula
NVR VS MB 67 F{c:pre erably, a morpholinyl groupj,

(3} a Ci-6 alkoxy group (preferably, a methoxy group),
(4) a Cgao aryl group (preferably, a phenyl group), or
(5} a 5- cr 6-membered unsaturated heterocyclic group
15 (preferably, a 1,3,4-thiadiazclyl group) optionally
substituted by 1 to 3 substituents selected from
(2) a hydreczy group, and
(b) a Ci-s alkoxy group (preferably, a methoxy group),
or
20 R* and R® form, together with the nitrogen atom they are
bonded to, a 5- or 6-membered cyclic amine {(preferably,
pyrrolidine, piperidine, piperazine, morpholine) {the
cyclic amine is optionally condensed with a 5- or 6-
membered unsaturated heterocycle {(preferably, imidazole)),
25 which is optionally substituted by 1 to 3 substituents
selected from
(2) a hydroxy group,
() a Cys alkyl group (preferably, a methyl group, an
ethyl group),
30 (c) a Ci.s alkoxry group (preferably, a methoxy group),
and
(d) a Ci.¢ alkoxy-carbonyl group {preferably, a tert-
butoxycarbonyl group);
R"" is
25 {l) a hydrogen atom, or
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HC HG3 ' N41CH N 11-1-NMVR pnso-Do 8: 0.64 (3H, d, J = 6.9 Hz), 0.72
(3H d, J =6.9 H), 1.01 (6H, s), 1.55-1.61 (2H, n), 1.70-1.80(1H m
2.42(2H,s),263 pH, s)363370(1Hr’r)459(1HdJ: 1 Hz)
6.57-6.62 (1H, in¥) 6.838s BLIgoL (Myum)(preispalblyy urethy) groEn- A (

m, 11.37 (1H b (

V1111 N IH VRS (ﬁ%wség‘i%/z %IJHF %Q%ﬁ ‘%?*g-l?giw S’Lﬂﬂé\tzjﬁ“{roﬁ

(2H, s), 2.64-2.7¢ (%2spb$1m)tu®t2£ s(eajacts)d 5085 (1H, d, J = 7.3 Hz), 5.49
(1H, d, J = 7.3 H) 65% . 6.67-6.75 (1H, m, 6.98-7.03(2H,
7.11- 7.17 (1H,° Yféo‘?‘Yz%ff’%ﬁf . 7.47-7.54 (1H, m), 11.43 (1H br
12.54 (1H, br s)p) 42%54251§8x§0gkbﬁbSﬁ@referdbﬂj}'a'nethoxy' rbu y C N
[--- CH '1) I \ "N\VHO ,N--NOH CH 1H NWR (DVBO D5) 8: (6H,
1.08 (6H, s)2"4.56-1.60 (2H, m), 2.18 (2H, s), 2.41 (2H, s), oy 65-2. 69

iny, 3.20 (3H (S) ar?=3461H, | 6. 1H
7. 2)1 7.23 ((1H CS)) ayf et o S5 ?%31 %ﬁﬁl@l Iﬁ(’]’ﬁ O%Z g ﬁ%@ﬁ%ﬁé@ 1) 6)
0. 91 (311, t by el»Z &wl),gmm 6Upresprablp-4. nﬁatmzlllgrcmp ) 1.97-2.05
11, m), 2.43 2%: Yen 66- 2.71 (2H, m), 3.18 (3H, s), 6.63-6.66 (1H,
m, 685690(18 %1 Wna. 7.27 (111, n), 7.52-7.58 (1H, in), 11.41
(1H, hrls) 395 35¢1§9§lﬁﬁ9 g8 (prefhrHBCy, LH MYRN(DMpELERS) &1 & (6H,
s), 1.26-1.36 (1H, m, 154160(2H m, 1.62-1.76 (2H, m, 1.87-1.97 (1H,
2.05- 2.13 (IFPUR), 2 0eRyl FqQUR, opriopeaiv(prpstitubeddy TEq A, n),

118 (3H, s), 3.47p3: 58,41t é’gleé’t%é.oﬁll (1H, n), 4.05-4.13 (1H, ),
57- 6.62 (1H, 1), 6.83-6.88 (1H 20-7.26 (1H,

(&) a hydroxy group,

’1

—~ 0 ~ W wn
S ©372z23
SpT e

(b) a Ci-s alkoxy group {preferably, a methoxy group),

15 and

(c) an amino group optionally mono- or di-substituted
by Ci-s alkyl group(s) (preferably, a methyl group)], and
RY is _

(1) a Ci.¢ alkyl group (preferably, a methyl group, an

20 ethyl group, a propyl group, an isopropyl group, an
isobutyl group, a tert-butyl group, a neopentyl group)
optionally substituted by 1 to 3 substituents selected
from

{a} a hydroxy group,

25 {b} a Ci1.s alkoxy group (preferably, a methoxy group,
an ethoxy group, a propoxy group, an i1sopropoxy group)
optionally substituted by Ceie aryl group(s) (preferably,
a phenyi group),

{c) a UCag cycloalkyl group (preferably, & cyclopentyl

30 group, a cyclohexyl group) optionally substituted by Ci.g
alkoxy group(s) (preferably, a methoxy group),

(d) a Ce.uo aryl group (preferably, a phenvl group),

(e) a 5~ or 6-membered unsaturated heterocyclic group
{(preferably, an imidazolyl group, a dihydropyridyl group,

35 a pyrazolyl group) optionally substituted by oxo group(s),
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m, 7.52-7.56 (1H, m, 11.41 (1H, hr s), 12.53 (1H, hr s). 407 405 CH3
[0332 Table 1-15 1 k 6 41 Z structural fornmula NVR M5 M5 72 hisc H p 410
11111 cH3 1H NMR pmso Do) 8: 0.63-0.76 (2H, m, 0.92- 1.06 (1H m, 1.01
(6H, s), 1.09-1.21 {@2Ha &y, t2. dongnigerg Wa%ratﬁ%@ﬁtfr%% He ggoup

1.87-1.93 (2H, 6. 62
(1H ), 6(78 6%% %ﬂ%ﬂagr%%ﬁ 7 )L?t% g%d%fagr%%?% 3‘5’71%74%?%‘% YQT?%
(1H hr s), 12. 5<3rc¢um arp@rolﬁgngzl?g?aup{sc;afm@tm}) B Eoup\ a@\ \ "2 < 1\
A

2.63-2. 73(2H, rf%feP%“ ?%oluf %’)“ aﬁoﬁéné’ﬁkﬁr%p' ?d%ol)és}ﬁél(néflli grﬁmp(ﬁ 80-
6.67 (14 m, 7 Qﬂi2@£5%idéisdﬂh1a%o3&dln§2 2blip Man k. 120 yalﬁmoﬁby
7.58-7.63 (1H, m, 11.56 (1H, hr s), 12.57 (1H, br a). 430 428 [/ \'/ N
74 eac H C N NG mdamthqi\my&n@éoe@ 6opteonalbe FPtiuter v (oHe $),

1.28-1.49 (2H, , 0-2.29 (1H, 2.41 (2H s
2.64-2.71 EZH, ubg’t%él‘%l 18 (g‘ECt%, f%. %9-3. 24 ElH, ?) 6.58-(6. 63 %1H,

m, 6.85-6.89 (1H n)(iV.2hwi2ky Bdoum),, 7.52-7.58 (1H, n), 11.36 (1H br

s), 12.53 (1H, br s). 1%‘ Nﬁh(EN§§595groﬁpo(%§e%gkkbf}; g“égté;¥iqfsu

1.55-1.61 (2H, m,
10 opticnally substituted by 1 to 3 substituents selected

from a hydroxy group and a Ci-¢ alkoxy group {preferably,
a methoxy group),
(iii) a Ci-¢ alkoxy group (preferably,'a methoxy
group), and
15 (iv) an oxo greup,

{g) a Cs_ cyclealkyloxy group (preferably, a
cyclopentyloxy group),

{h) a Cs-10 arylozy group (preferably, & phenoxy group),

(i) a 5~ or 6-membered unsaturated heterocyclyloxy

20 group (preferably, a pyridyloxy group),

(4) a 5- or 6-membered saturated heterocyclyloxy group
{preferably, a tetrahydrofuryloxy group, a
tetrahydropyranyloxy'group), and

(k) an amino group optionally mono- or di-substituted

25 by substituents selected from
(1) & Ci6 alkyl group (preferably, a methyl group),
(i1) & Cy.g alkyl-carbenyl group (preferably, an
acetyl group, a propancyl group, a Z-methvipropanoyi
group, a 2Z2,Z2-dimethvipropanoyvl]l group, a 3-methylbutanoyl
30 greoup) opticnally substituted by 1 te 3 substituents
selected from a hyvdroxy group and a Cy.g alkoxy group
(preferably, a methoxy group),
(iii}) a Ci.¢ alkoxy-carbonyl group (preferably, a
methoxycarbonyl group, a tert-butoxycarbonyl group)

35 optionally substituted by Cgi1p aryl group(s) (preferably,
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2.42 (2H, s), 2.64-2.70 (2H, m, 3.11 (2H, s), 3.13 (3H s), 4.36 (2H s),
6.59-6.63 (1H, n), 6.84-6.88 (1H, ra), 7.25- 7.31 (4H m), 7.32-7.37 (2H,
m, 7.49-7.53 (1H, m, 11.41 (1H br s), 12 53 (1H, br s). 435 485 433 483
75 CHai | H, C 1- I3Cheny4iomurdc1220" N H 76 CH H CHGOHNall Hi

(21 m. 241 (219 %%@w%veﬁfgikﬁ“caéﬁﬁﬁ Ao d el

~~

5 Hz)' 4.48-4. 5ﬁcldﬂtopﬁlcdiﬂﬁﬁyl group, ai aycl @85 695 G684 obidp ) ( 1H,

., 7.24-7.32 (1H, 7.48-7.56 7 (1H, br 12,53 (1H b
D Leataes | Sa iy Eebs et Rg, DY)t Ak i (i Gt er Py o
I\ - "L NWR VI 20881 0. 1.13 (3f 1, 1, 01( 6H, 1.26-1.33
(i, r‘r)5 111V136191@L(61 1%&3@9 66174((.I anm) 2511(2SH) s),
2.64-2.70 (211, M) 8.Qi1s (a:iicqu af)coug 69r@f617a1mq arr)metztlceaf @nau M, J=7.7
Hz), 6.58-6.63 1 H, 7.57
(1?4 m, 11,41 E%EH: cgﬁau)@ s %ﬁ%ﬁ%ﬁ Eg’ M ﬁﬁwﬁ)%o H{A p?‘%?[’é%%

N/ ii,c..", N HaGreny! -gnbup)N 11 ?i 4

(3) a Cs.g cycloalkyl group (preferably, a cyclopentyl

10 group, a cyclohexyl group) optionally substituted by 1 to

3 substituents selected from

(a) a hydroxy group, and

(b} a Ci-g alkoxy group (preferably, a methoxy group),
{(4) a Ce-1p aryl group {(preferably, a phenyl group)

15 optionally substituted by Ci-¢ alkyl group(s) {(preferably,
a methyl group) optionally substituted by 1 to 3 halogen
atoms (preferably, a fluorine atom),

(5) an amino group opticnally mono- or di-substituted by
Ci.¢ alkyl group(s) (preferably, a methyl group)

20 opticnally substituted by Cs.1p aryl group(s) (preferably,
a phenyl group),

{6) a 5- or &-membered unsaturated heterocyclic group
{preferably, an isoxazolyl group) opticnally substituted
by Ci.¢ alkyl group(s) (preferably, a methyl group),

25 {7) a 5- or 6-membered saturated heterocyclic group
(preferably, a tetrahydrofuryl group, a tetrahydropyranyl
group, a pyrrolidinyl group, a piperidyl group)
optionally substituted by 1 to 3 substituents selechted
£ rom

30 {a) a Ci-e alkyl group (preferably, a methyl group),

(b a Ci.g alkyvl-carbonyl group (preferably, an acetvy]
group), and

{c) an oXo group,
(B) a Cs.g cycloalkyloxry group (preferably, a

25 cyclchexyloxy group), or
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78 HC3\ N. HCSI HCH3 C \ al HCHC NNHO 1-1-1-NWR pnso-Do 6:
0.61-0.86 (2H, n), 0.92- 1.15 (3H, in), 1.01 (6H, s), 1.26-1.33 (1H m),
1.44- 1.63 (6H n), 1.67-1.74 (1H, n), 2.42 (2H, s), 2.64-2.70 (2H, m),
3.21 (3H, s), 3.62)326%-(lHryA) cazbebyl ¢ cul Prefprablly) acbsnrzeys2 (1H,
m, 6.83- 6.88 (1H 7.21-7.26 (1H, in), 7.53-7.57 (1H in), 11.42 (1H,
s), 12.54 (1kﬁr%“p£3 °J1i-NWR (DMBO-Ds) 6: 1.01 (6H, s), 1.24-1.33 (21I,

hr

m, 1.36-1.47 (4H7"nand 1R%5£drB1 t(a'%j-d;th@r, wathhzesmtgbgemat@mam( 211 s),
2.63-2.71 (2H, 78-2.87 (211 (3H 7-6.61 GA%H
6.83-6.89 (1H, nfarl?omamf“ #G(Ylffe nd?dsé 7 865 (1‘11’ THETREE £E1E hr
S

), 12.53 (||| Qﬁlﬁé sﬁ%g%f%ﬂ%é%g%w4%% 5%0 Jgroug ?@r@ﬂefﬁb \ZJV\ H, C 40
HCN c¢c--i?7\ N--NHC , HGCG----- al | , , Cl" 1H NWR
(

DVBO-D5) 6: 1. oqxcﬁwr@ldaln$4-21—ce<pplpernjiln@, 27= ngqxamlld@ne 2.aqm (21|

s), 2.63- 2.71 (2H 6 1

2 57 6 o (1H, ( ,%‘5@%%’.’9%”%‘%‘%% Sr%%gsgiﬁig?(%% %’ n%élk?sigﬁstff"‘3 #4%17 (1H
m, 11.41 (1H, beesdctd®. 62 1H, br s). . N VIR(DIVBODS) 6:

al ,1.27-1.3(-( (2H rn, 1 86-1 61 (2H 1.77 (2H, in), 2. 00- 2.10
(2H, in), 2.41 (2E43)s)p hydgoxy G§¥BH in), 2.64-2.71 (2H, in), 2.84
21-1, 3.01-3.0 1 1 |
g.sz-e.g%) (1H, in), @)9(% 5 éa)“{ %zmﬁg %pﬁégﬁe?rag)%%ﬁl% Q%ﬁglwlfr%pz
s), 12.53 (111, @pts?nah@y substltuted by hydroxny group( S}

(c) a Ci-5 alkoxy group (preferably, a methoxy group)},

111, br

and
(d) a Cs-g cycloalkyl group (preferably, a cyclohexyl
15 group)
is preferable.
[0100]
Among the above, a compound wherein
RY is
20 {1} a hydrogen atom,
{2} a hydroxy group, or
{3) a Ci-g alkoxy group {preferably, a methoxy group, an
isopropoxy group) optionally substituted by Ce-i0 aryl group(s)
{preferably, a phenyl group):;
25 R¥ and R are the same or different and each is
(1) a hydrogen atom, or
{2y a Cis alkyl group (preferably, a methyl cgroup) optionally

h

substituled by 1 to 3 substituents selected from

(2) a hydroxy group, and
30 {(b) a Cyg alkony group (preferably, a methoxy group);
RY is |
FC1011}
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tro '-' 420 44Q [0334] [Table 1-17] [0 3 3 5] Ex. structural formula

NVR M5 M5 82 H3C HCv N icH 110 1H- NWR (DVSO-D6) 6: 0.62-0.74 (2H,
m, 1.01 1.70 ( , 1.86-1.94 (2H, m, 2.10-2.20 (1H, m, 2.41 (2H, s),
2.64- 2.70 (21 2 95-3.05 (114, nm, 3.12-3.19 (6H, m, 6.58-6.64 (1H,

m, 6.85-6. 91( 7.21- 7.27 (1H, n), 7.53-7.58 (1H, n), 11.36 (114,
br s), 12.53 Bs) 435 433 83 HLCH3C HC 3 ' Si Nt-M \NNo 1HNWR

(DVSO-D6) 5: 'L.01 (614, s), 1.55-1.61 (214, m), 1.85-1.93 (2H, m,
2.14-2.21 (2 M), 2.41 (214, s), 2.64-2.70 (2H, n), 3.19 (3H s),
3.29-3.37 (1Y m, 3.71 (2H, s), 6.59-6.64 (114, in), 6.90-6.96 (1H m,
7.28- 7.33 {@1@4,} in), 7.55-7.60 (1H, m), 11.46 (1H, br s), 12.54 (1H, br
s). 420 418 84 ~ 1-{,c Fiso o /N 1H NMR (DMBO-D6) 6: 0.97-1.09 (2H, ),
1.01 (611, W§1)lch1123bqn@@.d(12¢4 thy 6-posigdon ofephesindohy ring4- 1.86 (214,
in), 2,16-2.26 (1112 i@ 2.41 (214, a), 2.63-2.71 (2H, rn), 3.15 (314, s),
3.59-3.67(114, mZ 27'19-4.26 (114, m), 6.56- 6.63 (1H, I11), 6.82-6.89
(114, ms 7.19-7R6 {414,Cm) alkBlgEoEp (btéferadlylla Ibe(iid,ghmg), ak. 53
1H, 13r si. 421 419 _1H NMVR ( DMBO- 94- 1, 06 37 (2H
in), 1.55-1.60 (SHW)9rqlig- 31P@RDi-Hngw20961%%@{(1%@%%‘1%%& Roi,

2.62-2.71 (2H me 3. é@bé@ﬁué)us ?Sek%c%e%f&éﬂ m, 6.57- 6.64 (1H m),
6.83-6.89 (1H, m), 7.20-7.27 (1H m, 7.58 (1H, ), 11.36 (1H br s),
12.53 (1H, br s). (&) a hydroxy groupf

(b} a Ci.¢ alkoxy group (preferably, a methoxy group),

10 and |

(c) an amino group optionally mono- or di-substituted
by Ci.s alkyl group(s) (preferably, a methyl group), and
RY is
(1) a Ci—¢ alkyl group (preferably, a methyl group, an

15 ethyl group, a propyl group, an isopropyl group, an
iscbutyl group, a tert-butyl group, a neopentyl group)
optionally substituted by 1 to 3 substituents selected
from

(a) a hydroxy group,

20 (b) a Ci-s alkoxy grcup {(preferably, a methoxy group,
an ethoxy group, & propoxy dgroup, an iSOpropoxy group)
cpticnally substituted by Ceap aryl group(s) {(preferably,
a phenyl group),

(¢) a Cz.e cycloalkyl group (preferably, a cyclopentyl

25 group, a cyclohexyl group) optionally substituted by Cig
alkxoxy agroup (g} (preferably, a methoxy group),

(d) a Cgq0 aryl group (preferably, a phenyl group),

(e} a 5~ or b-membered unsaturated hetercoyclic group
(preferably, an imidazolyl group, a dihydropyridyl group,

30 a pyrazolyl group) optionally substituted by oxo group(s),

(£f) a 5~ to B-membered saturated heterccycelic group

(preferably, a tetrahydrofuryl group, a tetrahydropyranyl
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111-NVR (DMBO-D5) 8: 1.01 (6H, s), 1.54-1.61 (2H, m), 2.41 (2H s),
2.63-2.71 (2H, m), 3.23 (3H, s), 4.53 (2H, s), 6.59- 6.66 (1H, m),
7.01-7.08 (1H, m), 7.17-7.22 (1H, at), 7.25-7.31 (1H, 1), 7.37-7.44 (1H
m, 7.57- 7.63 (IFpumy ,a Sy, 11i1n(y2ngﬁ)1p 14. 490¢ 1y bromup,12r55 (1H, br

(Dvo Do) 6: - veereny® i) A, 2Bk WEOME, 18 qos ol Biie o
- m, 2.41.(2H 1s)+ dibiﬂdelsothiaZOZSELﬁQH growp) ,ad. &R {BHIinyl greup,

2:33_?ig? gfﬁ 6”%@ %p%é;zolldlny 4g&ou% 7gp§l§§a£fy S&QStlté%%d,%%314%% 3H =

5 substituents selected from

(i) a hydroxy group,

{11) a Ci-s alkyl group (preferably, a methyl group)
cptionally substituted by 1 to 3 substituents selected
frem a hydroxy group and a Cj.s alkoxy group (preferably,

10 a methoxy group),

(1ii) a Cy-g alkoxy group (preferably, a methoxy
group), and

(iv) an oxo group,

(g) a Cs-s cycloalkyloxy group (preferably, a
i5 cyclopentyloxy group),
(h) a Cs-1p aryloxy group (preferably, a phencxy group),
(1) a 5- or 6~membered unsaturated heterocyclyloxy
group (preferably, a pyridyloxy group),
(3) a 5~ or 6-membered saturated heterccyclyloxy group
20 {preferably, a tetrahydrofurvyloxy group, a
tetrahydropyranyleoxy group), and
(k) an amino group coptiocnally mcono- or di-substituted
by substituents selected from

(i) a Ci.¢ alkyl group (preferably, a methyl group),

25 (1i) a Ci.s alkyl-carbonyl group {(preferably, an
acetyl group, a propancyl group, a Z-methylpropanoyl
group, a 2,2-dimethylpropanoyl group, a 3-methylbutanoyl

group) optionally substituted by 1 Lo 3 substituents
selaected from a hydroxy group and a C, g alkoxy group
30 {preferably, a methoxy group),

(i1i} a Ci.e alkoxy~carbonvl group {preferably, a
methoxycarbonyl group, a tert-butoxycarbonyl group)
optionally substituted by Ce.;p aryl group(s) (preferably,
a phenyl group), and

35 (iv) a Cz.¢ cycleoalkyl~carbonyl group (preferably, a
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(1H, 1), 6.84-6.94 (11-1, M, 7.21-7.33 (1H, in), 7.50-7.58
(1H m. 11.43 (1H br s), 12.55 (1H br 88HCHaCHC)1 alo \D
o ell 1H NWR (DVSO- Do) 8: 1.01 (611, s), 1.22-1.33 (2H, 1.54-1.61 (2H,
in), 1.65-1.74 (g2¥clayropylmayiznyls rogpezazcvql@lzwy}ﬁdf@fw (qmul:é))
3.21-3.27 (2H, ,

6.57-6.64 (1H, :%ptg ‘g%ﬂ 4%’5(% ut@%, %%8%%’&0@6 51 7 57 %\”111

n, 11.43 (111, brmew)hoﬂﬁ @ibl(liﬂ)l-,l br s). 437 435 89 Hp H, c H C31 NN
\X".*-> N 10 1H 2. 42 (2H,
T ba a (R aCRe ki 5o Uredbramt i Rt s Pmn o
6.82 (114, s), 70@&15n9f1§]éﬁbéﬁbtdﬁéa4b@1ﬁs1§)ar§lfﬂ}odb‘%3 (bﬂefé@hbl§,48
(111, s), 7.57-7.65 (111,  m), 11.53 (1H, br s), 12.56 (1H br s). 403 401
90 91 ilsc H, C NRoPa3nyle¥rCumH, /oil, N-0(1' 3

(3) a Cs-5 cycloalkyl group (preferably, a cyclopentyl
group, a cyclohexyl group) optionally substituted by 1 to
3 substituents selected from

io ' (a) a hydroxy group, and

(b} a Cig alkoxy group (preferably, a methoxy group),

(4 a Cg1p aryl group (preferably, a phenyl group)
optionally substituted by Ci.s alkyl group{s} (preferably,
a methyl group) optionally substituted by 1 to 3 halogen

15 atoms (preferably, a fluorine atom),

(5) an amino group opticnally mono~ or di-substituted by
Ci-¢ alkyl greoup(s) {(preferably, a methyl group)
cpticnally substituted by Ceqy9 aryl group(s) (preferably,
a phenyl group),

20 (6) a 5- or 6-membered unsaturated heterocyclic group
{preferably, an isoxazolyl group) optionally substituted
by Ci-¢ alkyl group(s} (preferably, a methyl group),

(7) a 5- or 6-membered saturated heterocyclic group
(preferably, a tetrahydrofuryl group, a tetrahydropyranyl

25 group, a pyrrolidinyl group, a piperidyl group)
optionally substituted by 1 to 3 substituents selected
from

{a) a Ci.e aitkyl group {preferably, a methyl group),
by & Cyg alkyli-carbonyl group (preferably, an acetyl

30 group), and

(c) an oxo groun,
{8) a Cs. cycloalkyloxry group {(preferably, a
cyclohexyloxy group), o
(9) @ Cgap arvi-carbonyl group (preferably, a benzoyl

35 group), or
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C.BCH T ...----..... 11 1;>-N a 1H4NMR prso-Do 8: 0.90-1.04 (111, m,
1.01 .22-1.47 (3H, n), 1.48-1.611(3H n), 1.63-1.71 (111, nm), 2.00-
2.07 (1H, m, 2.18;2.26 (111, in), 2.42 (211, s), 2,63-2.71 (2H, 3.18
m, 3. 59 3.67 (11, #d B 7bomurgquethen wishss 96n69rfeqq121 ain?m 9. 6. 87

1H ), 7.18-7 . 5 1 |

E)r s) 421 393 415%%&1 ﬂd}QHM% 5 %%8(%% Ingsf, 1 01 6H ?}H %%%%L:

(211, In), 1.98 é@ifhe s)hs2dte@Ly, an, pxozgsauxz Tar¢@gaily,) 2-3. 17 (311,
. 6.55-6.63 (111 6,77- 6,85 7 23 . 7.517.57

Cuh iy 1o v i o PR hpr My 10 fugdidatidite, G T X

structural foi TTUJJQ‘CNM%Z[\@ (Mwhé\fss(uheﬁsmtuag@ byltHNb/% Bt fint s

Nt.., 000 os 0.87-0,98 (2H, m, 1.0 (6H, s), 1.35-1.46 (4H,

1.55-1.61 (2H, nfEleCteqf%lenl 70 (2H, ), 2.00- 11 2.06 (2H, 1,
2.08-2.17 92 HD (M, Mhu:241503kh, S). 405 403

(b) a Ci-6 alkyl group (preferably, a methyl group)
optionally substituted by hydroxy group{s),
10 (c) a Ci.g alkoxy group (preferably, a methoxy group),
and
(d} a Cs-4 cycleoalkyl group (preferably, a cyclohexyl
group),
that is, a compound represented by the above-menticned formula
15 [I'-a] is particularly preferable.
[0103]

A pharmaceutically acceptable salt of compound [I] may be
any salt as long as it forms a nontoxic salt with the compound
of the present invention, and examples thereof include salts

20 with inorganic acid, salts with organic acid, salts with
inorganic base, salts with organic base, salts with amino acid
and the like.

[0104]

Examples of the salts with inorganic acid include salts

25 wWith hydrechloric acid, nitric acid, sulfuric acld, phosphoric
acid, hydrobromic acid and the like.

Examples of the salts with organic acid include salts
with oxalic acld, malelc aclid, citric acid, fumaric acid,
lLactic acid, malic acld, succinilc acld, tartaric acid, acetic

30 acid, trifluorcacetic acid, gluconic acid, ascorbic acid;
methanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid and the like.

Examples of the salts with inorganic base include sodium
salt, potassium salt, calcium salt, magnesium sallt, ammonium

35 salt and the like.
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CH 3 2.64-2.71 (2H, m), 3.18 (3H, s), 6.56-6.62 (1H,
0-

6.80-6.87 (1H m, 7.18-7.24 (1H, m, 7.51- 7.57 (1H, ), 11.37
(1H, br s), 12.53 (1H, br s). HC3 el 1H-N|\/RpmsoDo5: 0.63-0.75
(2H, m), 1163051 N 1.03-1.14 410(6H s), (4H, , 1.30-1.38 (2H, m,
\N 1.41-1. 49 (2 5 LCH, (2H,
M, 2.41 (2H, sﬁxg?“%%%%.% 5, @}% @E‘%g}lgﬁg’ﬁ%%%% Cﬁ%ﬁ%%‘} 6. 64
(1H, with methylamine, diethylamlne, trimethylamine, triethylamine,

ethanolamine, diethanolamine, triethanolamine, ethylenediamine,
5 tris(hydroxymethyl)methylamine, dicyclohexylamine, N,N’-
dibenzylethylenediamine, guanidine, pyridine, picoline,
choline, cinchenine, meglumine and the like.
[0106]
Examples of the salts with amino acid include salts with
10 lysine, arginine, aspartic acid, glutamic acid and the like.

When a salt of compound [I] is desired, each salt can be
obtained by reacting compound [I] with inorganic base, organic
base, inorganic acid, organic acid or amino acid according to
a known method.

15 [0107]

The “solvate” is compound [I] or a pharmaceutically
acceptable salt therecof, which is coordinated with a solvent
melecule, and also encompasses hydrates. The solvate is
preferably a pharmaceutically accepltable sclvate, examples

20 thereof inclilude a hydrate, ethanolate, dimethyl sulfoxidate
and the like of compound [I] or a pharmaceutically acceptable
salt therecf. Specific examples include semihydrate, 1 hydrate,
2 hydrate or 1 sthanolate of compound [I], 1 hydrate of sodium
salt or 2/3 ethanolate of 2 hydrochleoride of compound [I}, and
25 the like.
The solvates can be obtained by a known method.
[0108]

in addition, various “isomers” are present 1n a compound

represented by the formula [T1. For example, cis form and

30 trans form are present as geometric isomers, and when an
asymmetric carbon atom is present, enantiomers and
diastersomers are present as stereoisomers due to the
asymmetric carpbon atom. Furthermore, when axis asymmetiry is
present, stereolsomers are present due to the axis asymmetry.

35 Tautomers can also be present in some cases.
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m, 6.82-6
11.39 (1H,
0.92-0. 99
|' 11% ( 2H,
in), 421 4
6. 81- 6. 87

10

15

20

20

N

.88 (1H, m, 7.20-7.25 (1H, m), 7.52- 7.57 (1H, in),
br s), 12.54 (1H, br s). H3 C 1HANMR (DMBO- Do) 5: '

(2H, n})_\ 1.01  \ (6H, a), 1.46-1.53 (2H, -/ 1.89-i

s), 'AptegnatigelpH stergeigogers. deriNe@E1ROT)tha digies:taen 2H,

%%H?nﬁfﬁghé§g%.€%2%§%ﬁﬁ' “ESﬁP)?igggg?hngtoﬁ“§§§Qiﬁ§3Q%ﬁ’
present. Therefore, all of these isomers and mixtures thereof
are encompassed in the scope of the present invention.

In addition, compound [I] may be labeled with isoctope
{e.g., 3H, 14C, ¥y ete.).

A deuterium converter obtained by converting *H of
compound [I] to B (D) is also encompassed in a compound
represented by the formula [I].

[0109]

As compound [I] or a pharmaceutically acceptable salt
thereof or a solvate therecof, substantially purified compound
[I] or a pharmaceutically acceptable salt thereof or a solvate
thereof is preferable. More preferred is compound [I] or a
pharmaceutically acceptable salt thersof or a solvate thereof,
which is purified to have a purity of more than 80%.

[0110]

In the present invention, a prodrug of compound [I] or a
pharmaceutically acceptable salt therecf, or a solvate thereof
{hereinafter to be scmetimes abbreviated as the compound of
the present invention) can also be a useful medicament. The
“prodrug” is a derivative of the compound of the present
invention having a chemically or metabolically degradable group
which, after administration to the body, restores to the
original compound by, for example, hydrolysis, solveclysis or
decomposition under physiclegical conditions, and shows inherent
efficacy. It includes a noncovalent complex, and a salt.
Prodrug 1is utilized for, Ior example, lmprovement of absorption
on oral administration, or targeting to a Largel molety.

Examples of the modified moiety include, in the compound
of the present invention, a highly reactive functional group
auch as a hydroxyl group, a carboxyl group, an aminc group and
the like.

[O111]
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7.58 (1H,

s), 1.06-1.
In), 2.42
3.21 (3H,
4.75 (1H,

( DVBO- D5)
s), 2.642.
4. 45 4. 49
(21-1, in),
(1H, hr s)
st ereoi so
NVR M5 ( M+
10
15
20
25
30
35

tn.), 11.40 (1H, hr s), 12.54 (114, hr s). 95 HO HC 3
4111 \N H,c 41 H, C stereoisoner of Ex No. 96 1H NMR pnso-no) 6: 1.01 (6H,

18 (1H, m, 1.31-1.49 (2H m, 1.56-1.61 (2H, m, 1.65-1.77 (2H
(2H, s§pec2l®4; 2x7Rp{e#H, omthe r90r2x 95" iacH, £ g gr95p3lr1<3h(c@4 m,

3 5P Sl ' ebMengn it atory, 8 el e P 1 o7
(1H, m, 7a§3 chﬁ?ne(ﬂij,lpm‘)apaﬂdyﬂagz(djﬁ,, far pslmlﬂ@JS_S;r(ode,, brb&)zo;ﬂ-l— Ng/R oH
Sogbr = etbyepentant (Gibe = Sibathaigerernok ngr e & on, .

dﬁﬂéﬂ: Synﬁamfho%@tﬁ}ﬂ:a%mérz _?%oqipHZ%l s@lﬁﬁg@ %)é( Sl aﬂin .84-6.89

7.27 H, 57 1H in), (1H, hr s),
grcmsg, 4&37fu¢@5y435roup, @@mrﬁoaygemzwhmmm NaHe€ H, C

rk?{{}é%\u)%aggg%l ,?gxl[\?ot%?’? T%bl ?d}UﬁOCBbO)mafg})éHg(gyj; ?{51{5\%{/?' a

and the like.
[0112]

12. 53

Specific examples of the carboxyl-modifying group include

a methyl group, an ethyl group, a propanoyl group, a 2-

methylpropanoyl group, a butyl group, an isobutyl group, a tert-

butyl group, a 2,2-dimethylpropanoyioxymethyl group, a
carboxymethyl group, a dimethylaminomethyl group, a i-

{(acetyloxy)ethyl group, a 1~ (ethoxycarbonyloxy)ethyl group, a 1-

{isopropyloxycarbonyloxy)ethyl group, a 1-

{cyclohexyloxycarbonyloxy)ethyl group, a (5-methyl-Z~oxo~1,3-

dioxol-4-yl)methyl group, a benzyl group, a phenyl group, an o-

tolyl group, a morpholincethyl group, an N,N-

diethylcarbamoylimethyl group, a phthalidyl group and the like,

[0113]

Specific examples of the amino-modifying group include a

tert-butyl group, a docosancyl group, & 2,2-
dimethylpropanoylmethyloxy group, an alanyl group, a

hexylcarbameoyl group, a pentylcarbamoyl group, a 3-methylthio-1-

(acetylamino)propylcarbeonyl group, a l~sulfo—1—(3~ethoxy—4—

hydroxyphenyl)methyl group, a (S5-methyl-Z-oxo-1,3-dioxol-4-~
ylimethvl group, a (S-methyl-Z-oxo~1,3~dioxol-4~
vilymethoxycarbonyl group, a tetrahydrofuranyl group, a

pyrrolidylmethyl group and the like.
F0114)

When the indole compound of the present invention is used

as a medicament, particularly a pharmaceutical composition,

chemically stable compound is preferable.

a

Examples of the “pharmaceutical composition” include oral
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Hiz cc--- --..."----N, 1H-NMR pnso-Do 6: 0.48-0.60 (1H, m), 0.72- 0,84 (1H,
rr),091(3H dJ67Hz)101(6H s), 1-1.18 (2H, m, 1.35- 145(1H
m), 1.51-1.70 (BH, m), 2.05-2.14 (1H, m), 2.42 (2H,_s), 2.64- 2.71 (21-1,
in), 3.18 P3ER2TAVIONS 58iE 6 (CERLGhy, CEP8OL6: 8B RIH,© mpOovEery. troghe; 1H,
m), 7.53- 1 1. 713(%, r 1 r 431 Hc 3
DN 111-NNéy?%Ré Ehuﬂgléﬁb:%% 5 8§£?1ﬁﬂhn%%g ?@ké Fﬁn&’pé?enf%%%%: 6.7 Hz),
1.01 (6H @);enlsosuqh 15 (ebHernalHpneparata6nl. SﬂP}QQSHtW)y, iniqck.i%6- 1. 69

H, 435
bos b 1 CEYE g, Juddal BhadBiatd i, (BimondPy Slepfedird M e M-
M, 6.5756162e(1H, n), 6.81-6.86 (1H, m), 7.20- 7.24 (1H, ),

7.54-7.59 . (IH m, 11.38 (1H br s),

The pharmaceutical composition of the present invention is
produced according to a method known in the art of
pharmaceutical preparations, by mixing etc. the compound cf the

1¢ present invention with a suitable amount of at least one kind of
pharmaceutically acceptable carrier and the like as appropriate.
While the content of the compound of the present invention in
the pharmaceutical composition varies depending on the dosage
form, dose and the like, it is; for example, 0.1 to 100 wt% of

15 the whole composition.

[011e]

Examﬁles of the “pharmaceutically acceptable carrier”
include various organic or inocrganic carrier substances
conventicnally used as preparation materials, for example,

20 excipient, disintegrant, binder, giidant, lubricant and the like
for solid preparations, and solvent, solubilizing agent,
suspending agent, isotonicity agent, buffering agent, soothing
agent and the like for liquid preparations. Where necessary,
morecver, additives such as preservative, antioxidant, colorant,

25 sweetening agent and the like are used.

[0117]

Examples of the “excipient” include lactose, sucrose, D-
mannitol, Descorbitol, cornstarch, dexirin, microcrystallines
cellulogse, crystalline cellulose, carmellose, carmellose

30 calcium, sodium carboxymethyl starch, low-substituted
hydroxypropylceliulose, gqum arabic and the like.
f0118)

Examplies of the “disintegrant” include carmellose,
carmellose calcium, carmellose sodium, sodium carboxymethyl

35 starch, croscarmellose sodium, crospovidone, low-substituted
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12.54 (1H, br sj. H, C 11- 1- NVR ( Dnso- D6) 6: HC Op 1110 1.01 (6H, s),
1.08-1.65 (10H, m, 1.76-1.84 (1H, m, 2.42 (2H, s), 2.65- 2.71
(2H, m, 2.84 (3H, 99 s), 3.15 (3H, s), 3.36-3.40 435 433 stereoisoner
of Ex. No. hmao:@miomlcealﬁgeaeBmx@anyPLOPWmemwsﬁLl&goqu, m,

(71a1 ErZZ)(: St?@)c}%%cﬁﬁzﬁz G ‘g%eH’llkg)rlsclilgzg-f-lTlom 0 801, 08 (SgH
m, 1.01 (6H119), 1.16-1.34 (2H -c in), 1.51-1.66 (4H, in),
Examples of the “binder” include hydroxypropylcellulose,

5 hydroxypropylmethylcellulose, povidone, crystalline cellulose,
sucrose, dextrin, starch, gelatin, carmellose sodium, gum arabic
and the like.

[0120]
Examples of the “glidant” include light anhydrous silicic

10 acid, magnesium stearate and the like.

[0121]

Exampies of the “lubricant” include magnesium stearate,
calcium stearate, talc and the like.
[0122]

15 Examples of the “solvent” include purified water, ethanol,
propylene glycol, macrogol, sesame oil, corn oil, olive oil and
the like.

[0123]
Examples of the “sclubilizing agent” include propylene

20 glycol, D-mannitol, benzyl benzoate, ethanol, triethanolamine,
sodium carbonate, sodium citrate and the like.

[0124]
Examples of the “suspending agent” include benzalkonium
chloride, carmellcse, hydroxypropylcellulose, propylene glycol,

25 povidone, methylcellulese, glycercol monostearate and the like.
[0125]

Examples of the “isotonicity agent” include glucose, D-
sorbitol, sodium chiorvide, D-mannitoel andg the like,
10126]

30 Examples of the “buffering agent” include sodium
hydrogenphosphate, sodium acetate, sodium carbonate, sodium
citrate and the like.

Examples of the “socothing agent” include benzyl alcohol

and the like.
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1.81-1.96 (2H,

In), 2.20- 2.30 (1H, in), 2.42 (2H, 100 st ereoi somner

of Ex. No. 99 s), 2.65-2.77 (3H, nm), 435 433 3.12 (3H, s), 3.16 (3H, s),

6.59-6.65 (1H,

(

1H,

6:

(

2.

611,
06-

; LI,

m,
0.66-0

m, 6.85- 6.92 (1H, m, 7.23-7.29 (1H, m, 7.54-7.59
11 Bﬁar@ms furf $)1§a “pleﬁﬂ_@:mi(‘@H ibrlede ethyllH NMR ( D1VI 50- Do)

Vi W\ 7/ i NN NN
4 SRl ilndhoate? jomtonduranhty Bint rckhlor 1€ %@' i
Aehbafddtetltla, 204Bi€24tid HB tBE, 12;@4 2.72 (2H, , 3.15 (31 1,
3. 20- %0587?21 419

w

Examples of the “antioxidant” include sodium suifite,

ascorbic acid and the like.

Examples of the “colorant” include food colors (e.g., Food

" Color Red No. 2 or 3, Food Color Yellow No. 4 or 5 etc.), B-

carotene and_the like.

10

Examples of the “sweetening agent” include saccharin

sodium, dipotassium glycyrrhizinate, aspartame and the like.

[0128]

The pharmaceutical composition of the present invention

can be administered orally or parenterally {(e.g., topical,

15 rectal, intravenous administration etc.) to human as well as

mammals other than human (e.g., mouse, rat, hamster, guinea pig,

rabbit, cat, dog, swine, bovine, horse, sheep, monkey etc.). The

dose varies depending on the subject of administration, disease,

symptom, dosage form, administration route and the like. For

20 example, the daily dose for oral administration to an adult

patient (body weight: about 60 kg) is generally within the range

of about 1 mg to 1 g, based on compound [I] as the active

ingredient. This amount can be administered in one to several

portions.

25 [01289]

The compound of the present invention has an inducible T

cell kinase {(ITK)-inhibitory activity. Therelore, the compound

of

T
[

the present invention can be used as an active ingredient

an agent for the treatment or prophylaxis of inflammatory

30 diseases, an agent for the treatment or prophylaxis of

s
fun

ergic diseases, an agent for the freatment or prophylaxis

of autocimmune diseases, an inhibitor of rejection in

transplantation and the like.

To “inhibit ITKY or “has 17K inhibitory activity” means

35 to inhibit the function of ITK to eliminate or alttenuate the
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(11-1, m, 4.36 (1H ci, L.1= 4.6 Hz), 6.59-6.65 (1H, in),
6.83-6.90 (1H, m, 7.21.7.28 (1H, LIi), 7.53- 7.61 (1H, in), 11.35
(1H, hr s), 12.521H, br s). [0338] Table 1-21 Ex. No. structural
formul a NI\/RCNSriM’rH)L VB vaMskHth 4291419y 102 ExHeClH, Cit Nednd 1té Si OH3 H, C

| N. NSl / NCH D5) 51,0 1.15-1,

1.49-1. 62 E“ﬁﬁS“F%)Lhﬁ i “%%(Jfﬁ )‘tlﬁlh(?%?fscﬁn e Eoﬁéﬂi rHn)
3.23 (3H, $he MeBhrduchhiChbd m;:oelﬁm@ﬁ:a@ BZafpth m,arﬁi &Mn&gte(rlhi m,
7.22-7.27 (1H, in), 7.42-7.48 11.26 (1H, hr s), 12.49 (1H, hr s)
1H NVR (DI\/S@“BB)““@ hay g 1%@%#41@@ AgLHTipBIEO & MArE. LI UEse m)

1.55-1.61 (2H, My 1_10614nr41}:711t (t:Hél fh&l)cm&nSQ% %K(?’ﬁo n‘)rnh%bﬁ% &%k‘ﬂ s),
2.63-2.71 (2H In), 2.80-2 m, 1 (1IH m, 8 (3H, s),

3.61-3.68 pZern?blﬁ ﬁﬁﬁﬁﬁ(ﬁb CLth@Ft eugan ETB7 ( He ﬁﬁTK7lmB1E123r(1H
n, 7'52_7ig7pééfgr£gly%&“%%m%&ﬁTT%ri%%ib% b?,’3.(1H, br s). 421 421 103

While the inflammatory disease is not particularly
limited, examples thereof include rhesumatoid arthritis,

Ip inflammatory intestine disease and the like.

While the allergic disease is not particularly limited,
examples thereof include atopic dermatitis, asthma, allergic
rhinitis and the like.

While the autoimmune disease is not particularly limited,

15 examples thereof include rheumatoid arthritis, systemic lupus
erythematosus, psoriasis, inflammatory intestine disease and
the like.

[C130}

The compound of the present invention can be used in

20 combination with one or a plurality of other medicaments
(hereinafter to be also referred to as a concomitant drug)
according to a method generally employed in the medical field
{hereinafter to be referred to as combined use).

[0131]

25 The administration period of the compound of the present
invention and a concemitant drug is not limited, and they may be
administered to an administration subiect as combination
preparation, or the both preparations may be administered
simyltanecusly or at given intervals as individual preparations.

30 In addition, the pharmaceutical composition of the present
invention and a concomitant drug may he used in the form of a
kit. The dose of the concomitant drug is similar to the
clinically-employed dose and can be appropriately selected
according to the subiject of administration, disease, symptom,

35 dosage form, administration route, administration time,
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104 105 H3 C H3C 113C EI,C7L,,), H3C' N 41lc N.I H ciVv 114 ,..--, NN
11-1-NMR (DMBO-Do) 6: 1.01 (6H, s), 1.02 (3H, d, J = 7.0 Hz), 1.54-1.62
(2H, in), 2.21-2.29 (2H, m), 2.38-2.49 (2H, in), 2.42 (2H, s), 2.64-2.70
(2H, In), 8cibiZaRor BHA mhe BidD. (3he ef)imi13i~45a13051f(>rlzm ofmthes. 56- 6. 62

(1H, in), 6,85-6,93 7.26-7.33 ( 57 11. 39
(IH ey SoRgomtoht e} beld sy it by Tl SRy atats fhuy (53
in), 1.64-ted3ifdd, tHa1) th2. 24m2od (AHthienpre2ed? ir&dni&bn 25 6dordo ifided 2H,
in)3,17-3.26 (2H, in), 3.19 (3H a), 3.77 (2H, a), 6.58-6.64 (1H In),

6. 89- 6. 96 (JFFP FyCorEORitang3drug jn), 7.54- 7.61 (1H, In), 11.45 (111, br
a), 12.54 (dklzpin s). 436 134 434 432 [0339] [Table 1-22] Ex. structural
foimula NWR NB M5 107 HC 3\ NHp lo Hp di(2H, ori 11-1-NWR pnso Do 6:
1.01 (6H, s), 1.%2exi, 3%e exampje df She] p@t@d@aHlommeqh% 2f06he2H, , 2.42

{20y, 5) 57 EipOued 4 et iph fle JulherE upk Bhei 455 (& &fi%édab]%o%we o

(1H, ), 7H3Revdr26:Hclroda}ytidn Sfethdeb o(flltihel@f)mpdlﬁldﬂf@f( tHe Presdnt 12.53
(1H br s). 436 434 108 Hp IN/ 1 \\"... .. N/ h3"/7"------- “NHp co
)-' OH 1HANMRVETVED? D6 Yo8: 1impbeqd 3emeto) = 7.7 Hz), 1.01 (6H, s),

1.20-1.32 (2H, nﬁveé é@r&y@Zréétﬁynaorfgiﬁgﬂélge &%§El$§uré'i% %%ugdzgm
lift.tn, ), 2.3,,)- 2.47 (1H, in) R in),

2.65-2.70 t2H, f@hl)omglgl‘i’rpgulctaqn I=tieds, 25he 1$tems )maxeb@ﬂr@dwle(ecil—fom
7 23720’ RS SRk BY i (C)]O%mei‘g B a5 B St ar
450 448 protecting group into a functional group w1th deprotection in a
subsequent step, subjecting a functional group as a precursor to
13 each step, followed by conversion to a desired functional group
at a sultable stage, changing the order of Production Methods
and steps, and the like.
The treatment after reaction in each step may be
conventional ones, where isolation and purification can be
20 performed as necessary according to a method appropriately
selected from conventicnal methods such as crystallization,
recrystallization, distillation, partitioning, silica gel
chromatography, preparative HPLC and the like, or a combination
of thecse methods.
25 [0133]
Production method 1

F01347
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\ 11-1- NMR ( DVBSO- Do) 8: N 0.85-0.97 (11-1, m, 1.01 0 (6H, s),
1.23-1.39 (2H, in), 1.45-1.53 (1H m), \N 1.55-1.63 (2H, m,
1. 67- 1.76 (2H, in), 1.79-1.89 1110  (1H, m), 2.42 (2H, s),
HC 2.64-2.70 (2H, nm), 2.71- 109 Hp  2.78 (1H, m), 2.80-2.91 R36 434
R |
I\;N + B(OH)F(/I;]@"R'* ——— 3
R? N\ / Step 1
R? R9 R0
R2
(1] [2]
[3]
R4
R1 \_NH
Step 2
R2 | \N
N
—1 H
R3
1]
f0135]

wherein R° and R are the same or different and each is an

amino-protecting group;

and other symbcls are as defired above.

5 Examples of the “amino-protecting group” for rR® or R

include a tert-butoxycarbenyl group, an ethoxycarbonyl group,

a trityl group,

group,

a tetrahydropyranyl group, a methoxymethyl
a Z-{trimethylisilyl)ethoxymethyl group, a p-

toluenesulfonyl group and the like, with preference given toc a

(0136]

(step 1)

Compound
and compound 2]
compound 3]

2]

15

compound

tert-butoxvcarbonyl group.

to the Suzuki

[3] can be obtained by subjecting compound

coupling reaction.

1]

For ewamnple,

can be obtained by reacting compound [1] with

in a golvent under heating in the presence of a

base and a palladium catalyst. The reaction is preferably

performed by gradually adding compound [2] in the presence of
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(2H, m, 3.17 (3H s), 3.28-3.43 (1H, in), 4.48 (1H, d, J =
4.9 Hz), 6.57- 6.62 (1H, n), 6.83-6.90 (1H, M, 7.21-7.27

(1H, in), 7.50-7.58 (1H, in), 11.40 (1H, hr s), 12.53

(1H, br s)all other Goadentll UbAWRNEBVEOIDG) 8: 0.89-0.99 (1H, In), 1.01
| P

Examples of the palladium catalyst to be used for the
reaction include tetrakistriphenylphosphinepalladium,
(bis {diphenylphosphino) ferrocene)palladium dichloride~

5 methylene chloride complex and the like.

Examples of the base to be used for the reaction include
potassium phosphate, sSodium carbonate, scdium hydrogen
carbonate, potassium carbonate, triethylamine and the like.

Preferable examples of the solvent to be used for the

10 reaction include ether solvents such as 1,4-dioxane,
tetrahydrofuran, diethyl ether, 1,2Z-dimethoxyethane and the
like; alcohol solvents such as methancl, ethancl, n-preopanol,
iscpropanol and the like; hydrocarbon solvents such as toluene,
hexane, xylene and the like; polar solvents such as N,N-

15 dimethylformamide, dimethyl sulfoxide, acetonitrile and the
like; and a mixed solvent thereof with water.

Compound [1] and compound [2] may be commercially
available products, or can be obtained according to the
following production methods 2 and 3, or a conventional method.

20 10137]
(step 2)

Compound [I] can be obtained by removing R? and R¥ of
compound [3] by a general deprctection reaction. The
deprotection reactlion may be performed under conditions

25 suitable for the kinds or a combination of R® and RY. For
example, when both R’ and R are tert-butoxycarbonyl groups,
compound [I] can be obtained by treating compound [3] in a
solvent in the presence of a base at room Lemperabure,

Examples of the base to be used for the reaction include

30 sodium hydroxide, iithium hydroxide, sodium carbonate and the
like.

Preferable examples cf the solvent to be used for the
reaction include ether solvents such as 1,4-dioxane,
tetrahydrofuran and the like; alcohol solvents such as

35 methanol, ethancl, n-prcpancl, isopropancl and the like; polar
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(6H, s), 1.26-1.39 (1H, in), 1.44-1.53 (1H, m, 1.55-1.62
(2H, m, 1.67- 1.78 (2H, m, 1.80-1.90 010 (1H m, 2.42 (2H,
s), H, C 2.63-2.70 (2H, m), 2.71- 110 H3c 2.78 (1H, in),

2. 80-2.93 436v434s such(2#, NnjdBuathy(iF-rmgjuide, dimeBh@B-Sukboxidds, m,

4.48 adé%ghi%riie:aéd6tﬁg)li§%;3éhd a mixed solvent thereof with
water.
(0138}
5 Production method 2
[0139]
R1 R R!
Rz“7ii:L§ — ~JTS:Lj§O T |
0 step1 R2 0 Step 2 R? 5
R3 R3 R3
[4] [5] [6]
R I
R 1
N
. N — [
Step 3 R2 N Step 4 R? \
H R3 R?
R3
L7] (1]
[0140]
wherein each symbol is as defined above.
10 [0141]}
(step 1)

Compound [5] can be cbtained by reacting compound [4]
with ethyl formate in a solvent in the presence ¢f a base.
Examples of the base to be used for the reaction include
i5 sodium hydride, potassium tert-butoxide, sodium hydroxide,
potassium hydroxide, sodium methoxide, sodium ethoxide,

Lithiuvm diisopropylamide, Lithiwe hexamethyl disilazide and

Preferable examples of the solvent te be used for the
20 reaction include ether solvents such as 1, 4-dioxane,
tetrahydrofuran, diethyl ether, 1,Z-dimethoxyvethane and the
like; alcohol solvents such as methanol, ethanol, n-propanol,
isopropancl and the like; and polar solvents such as N, N-

dimethylformamide, dimethyl sulfoxide, acetonitrile and the
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6.62 (1H, n), 6.82-6.90 (1H, in), 7.21-7.27 (1H, in,
7.49-7.58 (1H m, 11.40 (1H, br s), 12.53 (1H, br s).
H C\ 1H4NVR (DMBO-D5) 8: cc N 0.90-1.09 (2H, in), 1.01 oH
(6H, s), 1128el.36 (2H,

Compound [4] may be a commercially available product, or
can be cbhtained by a conventional method.
[0142]

5 (step 2)

Compound {6] can be obtained by reacting compound [5]
with hydrazine in a solvent at a temperature of from room
temperature to under heating. This step is sometimes
preferably performed from room femperature fo under heating.

10 In addition, an acid may be used as necessary for the reaction.

Preferable examples of the sclvent to be used for the
reaction include alcohol solvents such as methanol, ethanol,
n-propanol, isopropancl and the like; and polar solvents such
as N,N-dimethylformamide, dimethyl sulfoxide, acetonitrile and

15 the like.

Examples of the acid to be used for the reaction include
hydrochleric acid, sulfuric acid, p-toluenesulfonic acid,
pyridiuvm p-~tcluenesulfonate and the like.

{0143]
20 (step 3)

Compound [7] can be obtained by reacting compound [6]
with iodine in a solvent in the presence ¢f a base at a
temperature from room temperature to under heating.

Examples of the base to be used for fthe reaction include

25 potassium hydroxide, sodium hydroxide, potassium carbonate,
sodium carbenate and the like.

Praferable examples of the solvent to bhe used for the
reaction include ether solvents such as 1,4-dioxane,
tetrahydrofuran and the like: alcohol solvents such as

3p methanol, ethancl, n-propancl, iscopropancl and the like; polar
solvents such as N, N-dimethvl formamide, dimethyl sulfoxide,
acetonitrile and the like; and a mixed solvent thereof with
water.
101447

35 (step 4)
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HC m, 1.40-1.62 (4H in), \Nl 1 69-2 26 (4H, m), 2.41 -1 s
. ., (2H, s), 2,5752.79 (4H, m, 3.18 (3H, s), 3.21- 450 HC  3.41

(1H, m), 4,41-4,50 (1H ), 6.55-6.63 (1H, ~in), 6,836 .91
(1H m), Compourd1[TlKen Me optiined by ingredu¢iny an amings (11- 1,

br s), 12. 93 kL8 RE S}Oup (R®) into compound {7}. For example, when R®
is a tert-butoxycarbonyl group, compound [1l] can be obtained
by reacting compound [7] with di-tert-butyl dicarbonate in a
5 solvent from room temperature to under heating in the presence
of a base.

Examples of the base to be used for the reaction include
tertiary amines such as triethylamine, 4-dimethylaminopyridine
and the like.

i0 Preferable examples of the solvent tc be used for the
reaction include ether solvents such as 1, 4-dioxane,
tetrahydrefuran and the like; ester solvents such as ethyl
acetate and the like; hydrocarbon soivents such as toluene,
hexane, xylene and the like:; and polar solvents such as N,N-
15 dimethylformamide, dimethyl sulfoxide, acetonitrile and the
like.
[0145]
Production method 3

[0148]

Cw C@— Bm-cg
ﬁ Step 1 R10 Step 2

L8] (o] [2]

20
{0147
wherein each symbol is as defined above.
[0148]

{step 1)

A
W

Compound (21 can be obtained by introducing an amino-
protecting group (R'Y) into compound [8]. For example, when R
is a tert-butoxvcarbonyl group, compound [9] can be obtained
by reacting compound [8] with di-tert-butyl dicarbonate in a
solvent from room temperature tc under heating in the presence
30 of a base.

Examples of the base to be used for the reaction include
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[0340] [Table 1-23] Ex. No. structural founula NVR M5 (MtH) M5S (MH) 112 H
C3\ N all \ NHp 10 Ho ¢ OHo 'CH / --1-tH3 ? 3H NVR (DVSO DB) 6:
0.90-1.09 (31-1, m), 1.01 (6H, s), 1.19-2.27 (10H, ), 2.42 (2H, s), 2.57-
2.80 (3H, mr}zrtsam @He%)ou@az&@@ AEmEtHY L i ngpnoi gy, tme‘qhv)larr@nm-

6.63 (1H, 3- 3
11.38((1H T Q?Q 13xEs %’%Hﬁ kPt ?le‘ﬁf ‘??rgrlrg” %1631 ey R hd %ﬁﬁéﬂ“
1.23- 1.36 (2H, Ryefdradtd.E2n2EE, olfnlhelsSZvénESthZHa w)ed X04-thel2 (1H
, 2.22-2.30 (111,  an - 2.45 (111 2.4 2.58-2.75 (3H,
2)), 3. 00- 3%8#1@‘1 llﬁfiiu%e 187‘:1(%*"1?0%%’)2“% féct‘sﬁis %5 %2%%25 (1H, n')(
6.57- 6. §1t@%%$h Bror@r -5 PAHH 1L k®;, b1 dB- zoﬁgeﬁﬂélsucﬁﬂas-@ﬁﬁ¥i7 56 (1H,
m, 11.40 (1H, ht s), 12.53 (1H, br s). 1H NVR (Dnso-D5) 8: 89-1.06 (1H,
in), 1.01 @eHtaky,andognhg, Jsgce(rm}rdr@)carlaom9&oézeogﬁ Se@) ,ag m)haer@ 1 OTT

i )1 2075l (*_‘Liﬁgn‘i (5'%‘338?155)219l ﬁ%d?%?ﬁ 3 g%iﬁég?ﬁs(ﬁ@& n5}6 4 5 o

(6H, in), 6im6tbybPofhbmidy, cﬁuﬁa’thﬁ Q0 1¢bkidea) ac@t@diFr P2Te (drdd , tHen)
7.50-7.58 élll m, 11.41 (1H hr s), 12.53 (1H br a). 450 464 450 448 462

448 113 itdi%eN allc NNp Il Fi,c 114 Hp ? NI 11 Hp-/a".----..N/
HP o 1H NVR paB0ckRq 618 0.2 9% ChimekialiQlatbthasle drddrd:, 4Q>r( 1H,
n, 148162(3H m,

can be obtained by a conventional method.
[0149]
(step 2)
Compound [2] can be obtained by reacting compound [9]

15 with borate in a solvent under cocling in the presence of a
base. The reaction 1s preferably performed by gradually adding
dropwise a base under cocling in the presence of borate.

Examples of the borate tc be used for the reaction
include triisopropyl borate, trimethyl borate and the like.

20 Examplies of the base to be used for the reaction include
butyllithium, lithium diisopropylamide, lithium hexamethyl
disilazide and the like.

Preferable examples of the solvent to be used for the
reaction include ether sclvents such as 1,4-diozxane,

25 tetrahydrofuran, diethyl ether, 1,2Z-dimethoxyethane and the
like.

[0150]
Compound {1I-b}, which 1s compound [1] wherein R is a
group represented by

30 [0151]

)L R
Nw/

|
RSB
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1.78-1.88 (2H, m), 1.90- 2.00 (1H, m), 2.42 (2H s), 2.48-2.55 (1H, ),
2.63-2.70 (2H m . 2.75- 2.82 (1H n). 2.84-2.94 (2H, 1), 3.04-3. 14 (1H,
n), 3.15-3.21 (6H m, 6. 56 6.62 (1H, ), 6.83- 6.90 (1H ), 7.21-7.28
(1H, ), 7.4852158 (1H, L4 (1H br s) 12 53 (1H br s). 1H NVR
DVBO- D5 9 2. 34 H,
i %50195 95! ‘Bgégé% e SgdudiBR b5kn e golBes i Sk td 1
3.06-3.30 (ﬂlﬂiole Jﬂingﬁ 56n 6 6 (bHﬂ,pr@imc@dSécﬁoQ&llﬁél'to Mhe 750214th13113 (1H,

m, 7.51- & n?ﬁ 11,40 (1H br s), 12.53 (1H br s). ~ [0341 Table

1- 24 EX. Né’rogltl bern ?tl?%%%l%r NVR MS (MiH) MBS (MH) H3 c ' N\ z- -- o

-CH3 11- 1NYRipnso-Do 8: 0.90-1.08 (10H, m), 1.19-1,64(4H ), 1.80- 2.05

(3H, m, 2. Io5 35 1), 2,42 (12H, ,$), 2.48-2.57 (1H, m, 2.63- 2.75 (2H,
7

m, 2.83- 3P39d(1815|10mme‘6h<5¢ %. 62 (1H m, 6.85-6.94 (1H, m), 7.24-7.31 (1H,
m, 7.51- 0%§4 1H, m, 11.40 (1H, 464 Ct" 118 Ho \ N*o OH, Hp I. HC
1H NMR pms - : 0.92-1.09 (12H, m, 1.55-1.60 (2H, m, 1.61- 2.37 (2H,
m, 2.41 (2H, s), 2.56-2.88 (6H, m, 3,18 (3H, s), 3.44-3.84 (2H,0r’r)
6.55-6.63 (1H, nm), 6.83-6.91 (1H, ), 7.22-7.30 (1H, m, 7.50- 7.5
m, 11.41 (1H, br_s), 12.54 (1H, br s). 450 450 464 448 448 462
N III\ Hp 10RFi sc lH—NI\/R(DIVISODs) 8: Q.96 (6H, d, J = 6.3 Hz),

s), 1.56-1.60 , éoﬁa 0.2.42 (2H, s), 2.57- 283 (2H m,
2.65-2.71 (2H mz 84+(2 ) (3HR'S), "37443. 55 §i2H, M)-M6.57- 6. 63
(1H n), 6R8 (1H 1), 7.23°7.28 (1H, n). s7eb@- 7.57 YAt {i n).RA1. 42
(1H, br s), 1 54 eﬂsH hr s). RIH NWVR pnso-Do 8: 0.90-1.1 N,
R2
R3 ‘ ‘go
o (211 [10]
AR
0 HN .
OH | N
Ré \
[12] Re
R R N\ NH ——r—— - Rt N\-NH
Step 2 l \N Step 3 I \N
R2 N R2 N
R3 f R3 H
[11] [1-b]

[0155]
10 wherein R* is a carboxy-protecting group; and other symbols
are as defined above.
Examples of the “carboxy-protecting group” for RV
inelude an alkyl group such as a methyl group, an ethyl group,
a tert-butyl group and the like, a tert-butyldimethylsilyl
15 group, & benzvl group, a methoxvethoxvmethyl group and the
like.
(step 1)
Compound {10] can be obtained in the same manner as in

production method 1, from compound [1] and compcund [2-1]

B4



1.54-1.62 (2H, m, 1.762,03 (2H, in), 2.28-2.56 (4H, in), 2.64-2.70 (2H,
6.63 (1H, in), 6.84-6.91 (1H, m, 7.25-7.30 (1H, in), 7.51-7.58 (1H, 1In),
11.42 (1H, hr s), 12.54 (1H, br S). 120 CH N 411 ¢c NNHC HC 121
H C\O ,--obtained OH thd sdme haghyeir, as in production ,meﬁho,qg-&./ AN . i
1H NVR (DN§6>E%% 6: 0.92-1.13 (15H m, L55-] 61 (2Hm, 1 76 2,02 (2H,
m), 2,29 L%é 414, in).63 2 70 (2H, m, 3.16-3.24 (4H, in), 3.38-3.51
(2H, M, 6.457epA2An (1 14 rn\ CPAROO (I H In), 7.25-7.30 (I H, in),
7.52-7.56 (1H, in), 11.42 (1H, br s), 12.54 (1H br s). 464 462 [0342
[Tabl e 1-25) Ex.Co@Rewed ukbl] f6rmica OPRRRORE BB TRPRY IO HBC o qamaR

( DMSO- D5) @10]\bﬁ%(%lﬁgdtle@rﬂicﬁng@vea@cioéﬁzarhe deprotebtdbn( 28ac®hon may

1.35-1.43 m, 1.53-1.62 (2H, m, 2.18-2.27 (2H, m,;
be performed under conditions suitable for the kind of R,
For example, when RY is an alkyl group, compcund [11] can be
cbhtained by hydrelyzing compound [10] in & solvent in the
presence of a base at a temperature from room temperature to

10 under heating, and acidifying the obtained soluticn.

Examplies of the base to he used for the reaction include
potassium carbonate, sodium carbonate, lithium hydroxide,
sodium hydroxide, potassium hydroxide, lithium hydride, sodium
hydride, potassium hydride and the like.

15 Preferable examples of the solvent to be used for the
reaction include a mixed sclvent of water with alcohol
solvents such as methancl, ethanol, n-propanol, iscpropanol
and the like; and a mixed solvent thereof with ether soclvents
such as 1,4~dicxane, tetrahydrofuran and the like.

20 [01571
(step 3)

Compound [I-b] can be cobtained by reacting compound [11]
with amine [12] in a sclvent in the presence cof a condensing
agent at a temperature from cocling to heating. An activator

25 may be used to smoothly perform the reacticn.

Examples of the condensing agent to be used for the
reaction include N, N'-carbonvldiimidazole, N, N~
aicyelohexvicarbodiilmida, N, N ~diiscpropylcarbodiimide, 1-
ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride

30 {(EDCY and the like.

Examples of the activator to be used for the reaction
include hydroxysuccinimide, l-hydroxybenzotriazole and the
like.

Preferable examples of the solvent to be used for the

35 reaction include hydrocarbon scolvents such as benzene, toluene,

B5



S 2.37-2.45 (2H, n), 2.42 122 Hsc H3C (2H s), 2.64-2.70 (2H, in), 434

432 3.18 (3H s), 3.19-3.23 (1H, m, 6.57-6.62 (1H, m,
6.84-6. 91 %H, 7.24-7.30 (1H, m), 7.50- 7.56 (1H, m), 11.37
(1H, ®asy, 19163 (Al tre djike; haliggenater NMR {BMBO DE)N s '

dichloromethane, chloroform, carbon tetrachioride, 1,2~
dichlorcethane and the like; ether sélvents such as 1,4~
dioxane, diethyl ether, 1,2~dimethoxyethane, tetrahydrofuran
5 and the like; pclar solvents such as N,N~dimethylformamide,
dimethyl sulfoxide, acetonitrile and the like; pyridine; and a
mixed sclvent thereof.
Amine [12] may be a commercially available product, or
can be obtained by a conventional method.
10 [0158]
Compound [I-c], which is compound [I] whereln R* is a
group represented by
[0159]

\N/U\RB
|

R

15 [0160]

which is bonded to the S-position or the 6-position of the

indole ring, can also be produced by the following production
method 5 or 6.

[C1l61]
20 Production methed 5
[0162]
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N 4111. 1.01 (611, s), 1.26-1.38 (2H, m), 1.53-1.65 (311, \in),

1.76-1.86 (1H m, 0 2.42 (211, s), 2.63-2.72 H3C (21-1, m,
3.03-3.14(111, st m, 3.19 (3H s), 3.21- 123 H3c 3.30 (211, m,
3.50-3.57 437 435 (411, mh, 3.60-3.67 (111, igh , 3.77-3.88 (211,
n, of), 6.85- 6.93 (1HC ny, 7.23-7.30
S — 3
Step 1 Step 2
[10]
0 o0
N
OH o R1s
RS R1 \
\ N NG
R! \R12 Step 3 R12 B
A | \N Step 4
| A R2 .
R? N N
R3 \R12 R3 R12
[15]

[18]

Step 6
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(1H, m, 7.51-7.57 (111, m, 11,42 (1H br s), 12.54 (1H, bra).
Hoc i? 1H NVR (DMBO-D6) 5: N9 0,78 0,,Cri, (1,1-1, A (6H s),
105- 1. 51) i\) --.,/ 1.52-1.69 (4H, m, 1.76- 1.83 (1H, in), 2.14-2.26
121 Hp. --4P163I--N. It_1- -N (1H, 1), 2.42 (2H, a), 2.64-2.71 (2H, m,

3'52_405 a%ﬁere?ﬁ’R”(§§’a%)am§n§§$§%é§%ééH& g%%up; R i%-%%'§1§91(5kku59’

such as a methyl group, an ethyl group, a tert-butyl group and
the like, a benzyl group and the like; and other symbols are
5 as defined above.

Examples of the “amino-protecting group” for R include
a 2-{trimethylsilyl)ethoxymethyl group, a trityl group, a
tetrahydropyranyl group, a methoxymethyl group, a p-
toluenesulfonyl group and the like, with preference given to a

10 2-(trimethylsilyl)ethoxymethyl group.
[0164]
{(step 1)

Compound [13] can be obtained by introducing an amino-

protecting group (R'?) into compound [10]. For example, when

15 R™ is a 2-{trimethylsilyl)ethoxymethyl group, compound [13]
can be cobtained by reacting compound {[10] with 2Z2-
(trimethylsilyl)ethoxymethyl chloride in a solvent under
coocling in the presence of a base.

Examples of the base to be used for the reaction include

20 sodium hydride and the like.

Examples of the sclvent to be used for the reaction
include ether solvents such as 1,4-dioxane, diethyl ether,
1,2~-dimethoxyethane, tetrahydrofuran and the like; and polar
solvents such as N,N-dimethylformamide, dimethyl sulfoxide,

25 acetonitrile and the like.
(0165}
(ztep 2)

Compound [147 can be obtained by removing R of compound

[12]. The reaction can be performed in the same manner as in
30 step 2 of production method 4.

[0166)

{step 3)

Compound [15] can be obtained by subjecting compound [14]
to the Curtiuvs rearrangement with diphenvlphosphoryvl azide to

35 give the corresponding isocyanate, and reacting the obtained
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7.26 (11-1, m, 7.53-7.58 (11i, m, 11.34 (1H, br s), 12.19
(1H, bra). 1H NMVR pnso-Do 6: 0.89-0.97 (3H, m, 101(611 s), 1.56-1.61
(2H, in), 2.06-2.31 (211, nm), 2.41 (214, s), 265278

2. 72-2. 94( 3®pcyapats, W5th 305 weaﬁondsngaaécghoui OHj 6?@9 BiB4 uE1H,

. 989 628 uglyy o2 1 e e A TR o Lo e s - 42 (112
1.55-1. 61 C2Biprijie &f8@oz(1ﬂduﬂnd birL 45) wﬁhl%ealihglﬁside 0, pﬂ)eﬁﬂce( zmrlglls)
G o4 6. 69 ngferé;mgl%@ aéi éilfﬁ?r .@mllo*ﬁés %gaﬁaa e Thes7 (lHI "

s), 12.51 Glidnhobr (8)on) [9343-dabt eil-dh @&rtﬁh"sucﬂéﬁ&élan eﬂh@y{a NVR M5 M5
127 1-13C100 ii, c I8 G\ N 411l N [ H NVR (DMSO-D5) 5: 1.01 (6H, s),

1.46-1.69 (lgwyaﬁftezlmlrgw@a(tzq%y |rr¢)act2d42rlqt2|—fth§)alczh<6l4 tQ, gﬂzfe( 211, m,
g. ég- 53.356 %ﬂpgnﬁg 1?1%? (?33‘:5[%‘5‘@1@ %ﬁ%’% Ry %5685§?ﬁi§§§n§%’ 44’ (1H, br
s), 12.54 cbhppubd $§)5] 4ddh 446 cbt@ined HyCrta€eihgNobmpoudd (141 by ||
dropwise addition of diphenylphosphoryl azide in a solvent
10 under heating in the presence of benzyl alcohol and a tertiary
amine.
Examples of the tertiary amine to be used for the
reaction include triethylamine and the like.
Preferable examples of the solvent to be used for the
15 reaction include hydrocarbon solvents such as benzene, toluene,
hexane, xylene and the like; and sther sclvents such as 1,4-
dioxane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran
and the like.
[0167]
20 {(step 4)
When R’ is not a hydrogen atom, compound [16] can be
obtained by introducing R’ by reacting compound [15] with a
corresponding alkylating agent in a solvent under ice-cooling
to room temperature in the presence of a base.
25 The alkylating agent to be used for the reaction may be
any as long as it can introduce R’, and examples thereof
include methyl iodide, ethyl iodide, benzyloxymethane chloride
and the like.
Examples of the base to be used for the reaction include
320 sodium hydride, butyllithiwn, lithium diisopropylamide,
Lithium hesgamethyl disilazide and the like.
Preferable examples of the solvent to be used for the
reaction include hydrocarbon solivents such as benzene, toluene,
hexane, xylene and the like; ether solvents such as 1,4-

35 dioxane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran
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\ 1 ' HNWR (Dmso-D5) 6: . ' (2H, m, J.811 2.02 (311: in), 2.08-2.18 (111,
n, 2.41 (211, s), 2.64-2.70 (211, n), 3.21 (311, s), 4.00-1.04 (11-1, in),
b.b9- 6.63 (111, m), 6.88-6.93 (111, in), 7.27-7.30 (1H, m, 7.55-7.59
(111, m), Z2eBUeldiker. ag), p@laaiSQ(Dlmmtsbsusbl ad 2N pB- @Ik t iy ) Lo 4@ 14034
CH HC 1

(6H, s), 1.'%¥¥h§?5 E?gﬁ%de' acetonif k! §2€§ﬁ S A \(2H,
s), 2.64-2.71 (ZHheﬁ)R 18120 hydrogen aLom, compound [15] can be directly
subjected to step 5 without performing step 4.
5 [0168]
{step 5)

Compound {17} can be obtained by reducing compound [16]
by a conventicnal method. For example, when R? is a benzyl
group, compound {17} can be obtained by a conventicnal method

10 such as catalytic reduction and the like. The catalytic
-reduction can be performed, for example, in a solvent in the
presence of a metal catalyst from room temperature to heating
at normal pressure to under pressurization and using a
hydrogen gas. As a hydrogen source, ammonium formate,

15 cyclohexene, dicyclohexene and the like may be used.

Ixamples of the metal catalyst to be used for the
reaction include palladium carbon, palladium hydroxide,
palladium black, Raney-nickel and the like.

Preferable examples of the solvent to be used for the

20 reaction include alcohol solvents such as methancl, ethanol,
n-propanol, isopropanol and the like; ether sclvents such as
1,4-dioxane, tetrahydrofuran and the like; ester solvents such
as ethyl acetate and the like; and a mixed solvent therecf.
{step 6)

25 Compound [19]} can be obtained by condensing compound {17]
with compound [18] according to an amide condensation method
generally used. For example, compound [181 is treated with a
halogenating agent in a solvent at room temperature to give
the corresponding acid halide. Then, the cbtained acid halide

30 is condensed with compound [17] in the presence of a tertiary
amine or pyvridine from cooling to room temperature to give
compound [198].

Examples of the halogenating agent to be used for the
reaction include oxalyl chleoride, thionyl chloride, phosphorus

35 oxychloride, phospheorus pentachloride and the like,

as



3.01-3.52 (5H, n), 3.32 450 448 H3C |11 (3H, s), 3.72-3.98 (5H, in),

HCN  6.63-6.67 (1H, in), 6.95- 7.01 (1H, in), 7.33-7.37

(1H, m), 7.61-7.65 (1H, In), 10.25 (1H, br s), 11. 49 (1H,
br s). H, C | Examphe MR ((DVBOD)ia8y aminN t0 ba.0ded 6Hr Hhe 1. 08 (3H,
d,

reaction include triethylamine and the like.
Preferable examples of the solvent to be used for the
reaction include halogenated solvents such as dichlcromethane,
5 chloroform, carbon tetrachloride, 1,2-dichlorcethane and the
like; ether solvents such as 1,4~dicxane, diethyl ether, 1,2-
dimethoxyethane, tetrahydrofuran and the like; and a mixed
selvent thereof with water.
_ Compound [18] may be a commercially available product, or
10 can be cbtained according to a conventicnal methed. When the
correspending acid halide is commercially available, it may
also be used.
In addition, compound [19] can also be obtained by
condensing compound [17] and compound [18] in the same manner
15 as in step 3 of production method 4.
[0169]
(step 7)
Compound [I-c] can be obtained by removing R¥ of
compound [1%] by a deprotection reaction. The deprotection
20 reaction may be perfermed using conditions suitable for the
kind of R'. For example, when R* is a 2-
(trimethylsilyl)ethoxymethyl group, compound [I-c] can be
obtained by reacting compcund [19] in a sclvent under heating
in the presence of tetrabutylammonium fluoride and
25 ethylenediamine.
Preferable examples cof the solvent to be used for the

reaction include ether solvents such as 1,4-dioxane,

tetrahyvdrofuran and the like; and polar solvents such as N, N-

dimethyl formamide, dimethyl sulfoxide, acetonitrile and the
30 like.

(01701

Production method 6

{0171]

21



al | 0J =6.6 H), 1.55-1.61 (2H, m, 2.42 (2H, s), 2.64-2.71
(2H, in), 3.20 (3H, s), 3.47-3.55 (2H, in), Nl Si/
3.56-3.61 (1H, in), 3.7, 130 HCHCS3 3.81 (1H, m, 3.98 (1H, d, J
= 16.5 Hz), 4.03 (1H, dB 450 448 J = 16.8 Hz), R¥ 08-4. 15 (1H,
in), 6.59-6.64 (1H, \0 \0
Oﬁ/ OQ(
R12 — > R
Step 1
R2
R3
HN— R?
0
Pm/l\Ra
[18]
-
Step 3

5

N~ b7
Som- Rt N\ NH
Step 4

P l \,N

R2 N

H

R3
(¢
[O172]

wherein each symbol is as defined above.
[0173]
{step 1)
Compound [20] can be obtained by removing RY of compound
[16] obtained in step 4 of production method 5. The reaction

can be performed in the same manner as in step 7 of production
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m, 6.93-6.99 (1H in), 7.31-7.36 (1H, n), 7.55- 7.61 (1H

in), 11.46 (1H, br s), 12.54 (1H, br s). HC3" 11- 1- NMR
( DMSO- Do)  8: N 1.01 (6H, s), 1.32-1.63 HO (10H, in), 2.42
(2H, s), 2mzhpd73.(2H, in), 3.13- \ N 3.19 (1H, in), 3.20 (3H, s),
10174]
(step 2)

Compeound [Z1] can be obtained by subjecting compound [20]
5 to a reduction reaction. The reaction can be performed in the
same manner as in step 5 of production method 5.
[0175]
(step 3)
Compound [22] can be obtained by condensing compound [21]
10 and compound {[18]. The reaction can be performed in the same
manner as in step 6 of production method 5.

Alternatively, compound [I-c¢] is sometimes directly
obtained by the above-mentioned reaction without performing
step 4.

15 [0176]
{step 4)

Compound [I-c] can be cbtained from compound [22] by
removing an acyl group on the pyrazole ring. For example,
compound [I-c] can be obtained by hydrolyzing compound [22] in

20 a solvent from room temperature to heating in the presence of
a base.

Examples of the base to be used for the reaction include
potassium carbonate, sodium carbonate, lithium hydroxide,
sodium hydroxide, potassium hydroxide, lithium hydride, sodium

25 hydride, potassium hydride and the like.

Examples cof the solvent to be used for the reaction
include agueous alcohol solvents such as methanol, ethanol, n-
propanol, isopropancl and bthe like; and a mixed solvent
therecf with ether sclvents such as 1, 4-dioxane,

30 tetrahydrofuran and the like.
(01771
Production method 7

[0178]
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3.37-3.44 (1H, nm), 3.64- 131 Hp. 3.70 (1H, n), 4.04-4.12 451 449 H,C

(1H, in), 4.92 (1H, d, LT = 7.4 Hz), 6.56-6.64 (1H, ,
p.84-6.94 ( | 61, in), 7.23-7,31 (1H, m, 750 7.59 (IH
In), 11.46 (1H, g br s), 12.54 (1H br s). [©344 Table 1-27 Ex.
structural fornula N ( MHH) N\

RE-NH, R6
9 [2 3] R \ N
™~ e, 12 e
R12 A R
Step 1 [ °N Step 2
N R2 N
2
: A R? \12
R3 Ri2 R
[14] L24]
R5
O ./
N
\
R
R1 N\ N\ B
R12
Step 3
| W
R? w
R3 R12
[25]
[0179]
(step 1)

Compound [24] can be obtained by condensing compound [14]
5 obtained in step 2 of production method 5 with amine [23]. The
reaction can be performed in the same manner as in step 3 of

producticn method 4.

[0180]
{step 2)

10 Ceompound {25] can be obtained by reacting compound [23]
with the corresponding alkylating agent to introduce R”. The

reaction can be performed in the same manner as in step 4 of
production method 5.
[01817
15 (step 3)
Compound [I-b} can be obtained by removing RY of
compound [25} by a deprotection reaction., The reaction can be

performed in the same manner as in step 7 of production method
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M5 (M131 132 H3 C' Nill HO-1CH3 \Nii ¢, Hplill Hp Hp 3\ No alc N Hp 110
H C | H NVR (Dnso-D6) 8: 0.94-0.98 (6H, in), 1.01 (6H s), 1.54-1.61 (2H,
m, 2.41 (2H, s), 2.63-2.71 (2H, m, 3.14-3.19 (1H, in), 3.20 (3H s),
3.34-3.40 (H, In), 3.41-3.47 (1H, n), 4.03-4.11 (1H, ), 4.90 (1H d, J =
6.6 Hz), 6.56-6.63 (1H, n), 6.85- 6.92 (1H, in), 7.24-7.31 (1H m,
7.51-7.57 (Erfﬂf“l’%ﬁ"" 11.45 (1H, hr s), 12.53 (1H hr s). 1H NMR (DMBO Do) 8:
1.01 (6H, s)o18R]06 (3H, d, J = 7.0 Hz), 1.39-1.73 (6H, in), 1.85-2.05 (2H,
M, 2.41 (2H, s),.2.61-2.73 (2H, m, 2.88-2.96 (1H m, .3,16_(3H .s),
3.19-3.27 (1H, nyleaPgsssTg3 1(“1‘1%1‘{21‘)‘?1161.%3@@36%1%@_@!,%?e%?%é-éﬁgé‘s%(em, m,
7.23- 7. 34 dtHovMng b rds b (4§ « bNkefddedde (BimdVess) Exbdpads( g hr s).
425 448 423 446 133 134 H,CTNO 11 sc 1H NVR (Dnso-Do) 8: 1.01 (6H, s),
1.09 (3H, dxperimpntalzkxanpbs, lwsic2are ppt to7bs1constaMed @s 2. 04-2. 11
(2H, in), %51%91 wS), 2.64-2.71 (2H, in), 3.17 (3H, s), 3.21-3.28 (1H,
m, 3.49-3. (%,%n), 4.58-4.66 (1H, in), 6.56-6.63 (1H, m, 6.88- 6.94
(1H, m, 7.25-7.3be( tbbommenpebdeyrd i Rdfdmncel ExaBpldH, abdaizal21&3 (1H,
br a),,_ 'H MAR Dl\/l8§.. - DB) 0: 0.99 1.04 (9H, m), 1.55 1.60 (2H, in),
2.21-2.29 (EBRRE lny, 49.38-2.48 (2H, m), 2.41 (2H s), 2.63-2.69 (2H, m,
3.16-3.23 (Hs3], 3.19 (3H a), 3,45-3.50 (4H, m), 6.58-6.60 (1H, al),
6.86-6.90 (1H, m, 7.27-7.30 (1H, m), 7.52- 7.56 (11-1, m), -11.39 (1H,
bra), 12.5Rafpgenige §xampld4 434 432 N H Cllo HaC ,(- A111\_ /6 0- ---

>! T product ion! ot N H G y1 "3-16d6-6L 6-aimet 861 -41 3¢, 313C 1110 N - N
tetrahydroindazole-l-carboxvylate
[0184]
15 (step 1)
Producticn of 3-iodo-6, 6-dimethyl-4,5,6,7-tetrahydro~1H~-
indazolie
[0185]
=0
mm.....—.,.
0 0
|
| \N N
—_— e N — | °N
H N
H
20 [0186]

Under a nitrogen atmosphere, to a suspension of sodium
hvoride (28 ¢, 687 mmol) in tetrahyvdrofuran (500 ml) was added
dropwise 3 solution of 3, 3~dimethylcyclchexanone (80 g, 634
mmol} in tetrahydrofuran {250 ml) under ice-cooling over about

z5 1 hr, and the mixture was stirred for 1 hr. Then, a solution
of ethyl formate {99 g, 1.3 mol} in tetrahydrofuran (250 ml}
was added dropwise over about 1 hr, and the mixture was
stirred under ice-cooling for 1 hr, and at room temperature

for 1 hr. To the reaction mixture were added water and ethyl
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\ HHOo N\ CH N O iii-NmR pmso-Do 8 0.99-1.07 (3H, nj, 1.01 (6H, s),
1.39-1.50 (1H, m, 1.55-1.61 (2H, m, 2.08- 2.24 (3H m, 2.40-2.44 (2H,
m, 2.65-2.71 (2H, n), 3.19 (3H, s), 3.40 (1H d, J = 16.9 Hz), 3.68-3.76
(1H, m), 3398tetR, andJthe 1Gr@riHy) Loy eB9r8S63CPAFRtay, aledg%tafagsz%dm rr)

7.30-7.35 %&% Q) gqé@ougé%%hméhh r@x&%e4% é%kho?. ﬁﬁﬁz %%u%lHﬁég%

434 432 [0345 Ta tructura ornmul a
H, CH, C 1H N&R (aDli/SﬁDsr)l Bith corﬁ:eﬂﬁ:rht@& @S’onnyloijﬁlacid,l—l a(tho 40 NLN
14-2.19 (2H,

6H, , 1. 4 5 2H,
E’r), 2.8211 %(fiﬁ@eg Wy%h 6%“23”@71 gbié “g% Oféga(%lﬁv 1?)3’9333‘“’@ 448 446
3.52 (2Hs mhshédoﬂléhléaturaﬁéd4bﬁﬁﬁe, @n@Sd@a@a 6Elr sodium sulfate.

Sodium sulfate was removed by filtration, and the filtrate was
concentrated under reduced pressure tc give 4,4-dimethyl-2-
oxocyclohexanecarbaldehyde. To a solution of the cobtained 4, 4-
dimethyl-2~oxocyclohexanecarbaldehyde in methanol (376 ml) was

10 added dropwise a soluticon of hydrazine monohydrate (31 ml, 640
mmol} in methancl (31 ml) with heating under reflux over about
1 hr, and the mixture was stirred for 15 min. The reaction
mixture was concentrated under reduced pressure, ethyl acetate
and water were added, and the organic layer was separated.

15 Then, the organic layer was washed with saturated brine, and
dried over sodium sulfate. Sodium sulfate was removed by
filtration, and the filtrate was concentrated under reduced
pressure to give 6, 6-dimethyl-4,5,6,7-tetrahydro~iH-indazole.
To a solution of the obtained 6,6~dimethyl-4,5,6,7-tetrahydro-

26 1H-indazcle in N,N-dimethylformamide {1.4 L) were added iodine
(232 g, 915 mmol) and potassium hydroxide (121 g, 1.8 mol) at
room temperature, and the mixture was stirred for about 4 hr.
Then, under ice-cocling, an agueous solution (800 ml) of
sedium hydrogensulfite (80 g) was added dropwise. Water (2 L)

25 was added, and the mixture was extracted with ethyl acetate.
The organic layer was washed successively with water and
saturated brine, and dried over sodium sulfate. Sodiun sulfalte
was removed by filtration, and the filtrate was concentrated
under reduced pressure,  Then, hexane ({350 ml) was added to the

30 residue, and the mixture was stirred at room temperature. The
precipitated crystals were colliected by filtration, washed
with hexane, and dried under reduced pressure to give 3-iodo-
6, 6—dimethyl~4, 5,6, 7-tetrahydro~1lH~indazele (41 g, yield 23%).
"H-NMR (400MHz, DMSO~de) &: 0.94 (s, 6H), 1.47 (t, 2H, J = 6.38

35 Hz), 2.21 (t, 2K, J = 6.38 Hz), 2.33 (s, 2H), 12.69 (s, 1H).
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m, 6.91-6.97 (1H m, 7.30-7.34 (1H, n), 7.54- 7.59 (1H, m, 11.40
(1H, hr s), 12.51 (1H, br s). H C 1H NVR (DVSO DB) 8: 1.01 (6H,
s), 1.55-1. 61 HCle, 111011'0 \o (2H, m), 2.18-2.25 (2H m), 2.42 (2H

s), 2.65- [OIR7MCH, 2.71 (2H, m, 3.09-3.14 138 (2H, m, 3.20 (3H s),
3.29-3.34 (%E@p 3.51 456 454 (2H, s), 6.58-6.64 (11-1, n,
6.88-6.94 ( n? 7.26-7.31 (1H, m, 7.55- 7.60 (1H, m, 11.43
(1H, brerspuct2oblpiHiebt-is)tyl 3-iode~6, 6~dimethyl-4,5,6,7-
tetrahydroindazole~l~carboxylate
5 [0188]
\Qf‘ {I‘
N
H
[0189)

To a solution of 3-iodo-6, 6-dimethyl-4,5,6,7-tetrahydro-
1H~-indazole (41 g, 147 mmol), triethylamine (22 ml, 155 mmol)

10 and 4-dimethylaminopyridine (824 mg, 7 mmol) in
tetrahydrofuran (163 ml) was added dropwise a sclution of di~
tert-butyl dicarbonate (34 g, 155 mmol} in tetrahydrofuran (41
ml) at room temperature over 40 min, and the mixture was
stirred for 30 min. Then, the reaction mixture was

15 concentrated under reduced pressure. The residue was slurry-
washed in hexane {130 ml) at 60 °C and ice—-cooled. The
crystals were collected by filtration, washed with hexane, and
dried under reduced pressure to give the title compound (53 g,
yield 95%).

20 'H-NMR (400MHz, DMSO-dg) &: 0.95 (s, 6H), 1.46 (t, 2H, J = 6.38
Hz), 1.56 (s, 9H), 2.23 (t, 2H, J = 6.26 Hz), 2.63 (s, 2H).
[0190]

Reference Example 2
Production of I-tert-butyi G-methyl Z-boronylindoie-l, ¢-

25 dicarboxylate

[01s81]
{step 1)
Preduction of methyl 1lH~indole-6-carboxylate

[0182]
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| HNM R (DVBO-D6) 6: HC ... 1AD 1 (6}1, a), 1.55-1.7% 2 N (411, m,

1.84-195 (211, '\ 1 Om), .2.7°1-1 (2H, s), 2.64- 2.70 (2H n), 3.19
(3H, ~--.-. s), 3.59-3.66 (1H, m), 139 3.78-3.85 (1H, m), 4.16- 393
391 | 4,23 (1H _In), 6.57-6.65 (1H m), 6.85-6.92 (1H, m,

7.23-7,31 (IR itC"--' "o 7,58 (1H, in), CH, 11.41

(1H, hr s), of1H _br s )s H \_ 15t VR PVBO-D6) 6: 1.01 (6H,
s), 1.54-1.7 N N

[0193]
Under a nitrogen atmosphere, to a solution of lH-indole-

E~carboxylic acid (121 g, 752 mmol) in N,N-dimethylformamide

5 (360 ml) was added potassium carbonate (124 g, 900 mmol), and
the mixture was stirred at room temperature for 1 hr. Then,
iodomethane (56 ml, 200 mmcl)} was added dropwise at room
temperature over 15 min, and the mixture was stirred for 2 hr.
Then, to the reaction soclution were added water (1.2 L) and

10 hexane {100 ml), and the mixture was stirred at room
temperature for 1 hr. The precipitated crystals were collected
by filtration, washed successively with water and hexane, and
dried under reduced pressure to give the title compound (115 g,
yvield 87%).

15 ‘H-NMR (400MHz, DMSO-d¢) &: 3.85 (3H, s), 6.53 (14, d, J = 1.61
Hz), 7.60-7.63 (3H, m), 8.07 (1H, s}, 11.48 (1H, s).
[0194]
(step 2)
Production of l-tert-butyl 6-methyl indole-1,6-~dicarboxylate

26 (0185]

/4
Ao —— LT
H 0 Mﬂéf

(0196}
To a solution of methyl lH-indole-6-carboxylate (124 g,
708 mmol) in tetrahvdrofuran (500 ml) was added 4-
25 dimethylaminopyridine (865 mg, 7 mmol}. Then, a sclution of
di-tert-butyl dicarbonate (156 g, 715 mmol) in tetrahydrofuran
{150 ml) was added dropwise at room temperature over about 1

nr, and the mixture was stirred for L hr. The reaction mixture
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(4H, m, 1.84-1.95 (2H, 111 m), 2.41 (2H, s), 2.62- 2.72 (2H, M,

3.18 (3H, s), 3.58-3.66 (1H, m, 140 378385(1H m, 4.16- 393
391 Si 4.22 (1H, m), 6.56-6.64 CH3 (1H, in), 6.84-6.93 (1H,
m, 7.21-7.%¢ CPRCeRyrated, 7amd. tﬁ%gfq%ﬁuwas purijigd pireihica)gelin. 53

(1H br S)-chroma%HgMNBn§DN§C§£¥a e titeCBmpolnfl (163-4;, §le1d- )l 64

"H-NMR (400MHz, DMSO-dg) B: 1.65 (9H, s), 3.89 (3H, s), 6.82
(1H, dd, J = 3.63, 0.86 Hz), 7.74 (1K, d, J = 8.06 Hz), 7.85

5 (iH, dd, J = 8.06, 0.86 Hz), 7.87 (1K, d, J = 3.63 Hz), B.76
(1B, d, J = 0.81 Hz).
10197)]
(step 3)
Production of l-tert-butyl 6-methyl 2-boronylindole-1, 6~

10 dicarboxylate

[0198]
HO
4 N
N ™~ i’ ~
O:jko 0 T o=ﬁko 0
[0199]

To a solution of 1-tert~-butyl é-methyl indole-1,6-

15 dicarboxylate (107 g, 389 mmol) in tetrahydrofuran (135 ml)
was added triiscpropyl borate (135 ml, 584 mmol), and the
inside temperature was cooled to -5 °C. Then, a solution (253
ml, 506 mmol) of lithium diisopropylamide in hexane was added
dropwise over 1.5 hr while maintaining the inside temperature

20 at -5 °C or below, and the mixture was further stirred for 1 nr.
Then, to the reaction solution was added dropwise 10% aqueous
citric acid solution (1.2 L) under ice-cooling. The agueous
layer was extracted three times with ethyl acetate. The
combined organlc lavers were washed with saturated brine, and

25 dried over magnesium sulfate. Magnesium sulfate was removed by
filtration, and the filtrate was concentrated under reduced
pressure. The residue was slurry-washed with a mixed solvent
of ethyl acetate (333 ml} and hexane (666 ml), and the
precipitate was collected by filtration, washed with hexane,

30 and dried under reduced pressure to give the title compound

(73 g, yield 59%).
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N (611, m), 2.05-2.11 (2H, 1111 m), 2.19-2.26 (2H, m), 2.42 (214, s),
2.63-2.69 \ (211 m, 3.10-3.15 (214, 141 m, 3.18 (3H, s), 3.34- 448
446 Hp ir 3 40 11 in), 6.57-6.61 |q% 6.83-6.88 (1H,

m, 7.20-7.93 WiH 10§rHz, DMEGS LY. 86 %1@42 hs -8 (3LH2Hrn 97212453

(1H, br s).y, J[0366§38[ | e; 1,29 E>€LHN9 %th'C yyal- fé)é 1 ME MBS
(MrH) MS 142'H G, RpLERL & Jeg o B = LOKS el nwl\(lg I
8.16, 1.54 Hz), 8. 33 (s, 2H) 8 ?8 (t, 1E, J = 0 77 Hz) .
[0200]
5 Reference Example 3

Production of (S)-2-(morpholiin-4-yl)propionic acid

[0201])
(step 1)
Production of benzyl (8)-2~{morpholin-4-yl}propionate
10 102027
OH
PN —_— E:;L\/
@\/0 - o O \H/\N/\
. TG
[0203]

Under an argon atmesphere, to a solution of L~alanine

15 benzyl ester tosylate (3.4 g, 9.7 mmol) and triethylamine (6.8
ml) in dimethyl sulfoxide (17 ml) was added a solution of 1~
bromo-2-{2-bromoethoxy)ethane (1.5 ml, 12 mmol} in dimethyl
sulfoxide (3 ml) under ice~cooling, and the mixture was
stirred at rcom temperature for 24 hr. To the reaction

20 solution were added water and ethyl acetate, and the organic
layer was separated. Then, the organic layer was washed with
saturated brine, and dried over sodium sulfate. Sodium sulfate
was removed by filtration, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel

25 chromatography to give the title compound (1.6 g, vield 64%).

YH-NMR {400MHz, DMSO-dg) &: 1.20 (d, 3H, J = 7.25 Hz), 2.44~
2.59 {m, 4H), 3.35 (g, 1H, J = 7.25 Hz), 3.47-3.59 (m, 41),
5.16-5.09 {m, 2H), 7.29-7.40 (m, BH).
F0204)

30 {step 2)

Production of (8)-2~{morpholin~4-y1l)propionic acid

[0205]
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\ " 14 CHt3 N O 11-1-NVR (Dmso-D6) 8: 1.01 (614, s), 1.55-1.63 (3H, m,
2.04-2.14 (4.1-1. in), 2.41 (2H, s), 2.41- 2.53 (411, in), 2.64-2.70 (2H,
m, 3.21 (3H, s), 3.79-3.87 (11-1, n), 6.57- 6,62 (1, m, 6.86-6.92 (1H,
in), 7.23-7.28 (1H, n), 7.53-7.58 (1H, m,_11.37 (1H, br s), 12.51 (1H hr
s). 434 43 Hp 1H NVR pmso- Do 6: gd\lo .0l (6H, s), 1.46-1.54 (1H m,

1.55-1.61 é%%\ 1.91-2. 1931 N 2.24-2.31 (1H m, 2.41
\'N (2H, S) 2.64-2 2H 143 , 3 129 (%t#ﬂs 3.78- 420 418 3. 86

(1H, m, 6.58-6.63 ° (1H, |n) 686691(1H, HcNin),
7.22-7.28 (1H, in), 7.35 (1H, hr s), 7.53- 7.58 (1H, m, 11.41 (1H,
hr s), 12.b32¢dH hr s).

Under an argon atmosphere, to a solution of benzyl (8}-2-

{morpholin~4~-yl)propionate {43 g, 172 mmol) in methanol (430

5 ml) was added 20% palladium hydroxide-carbon (4.3 g) at room
temperature, and the mixture was stirred for 3 hr under a
hydrogen atmosphere at normal pressure. The reaction mixture
was filtered through celite, and the filtrate was concentrated
under reduced pressure to give the title compound (25.4 g,

i0 93%).
*H-NMR {400MHz, DMSO-de) &: 1.17 (d, 3H, J = 6.88 Hz), 2.47-
2.63 {m, 4H), 3.17 (g, 1H, J = 6.98 Hz), 3.5C-3.63 (m, 4H).
[0207]
Reference Example 4

15 Producticn of (3-oxomorpholin-4-ylj)acetic acid
10208}
(step 1)
Production of 2-chloro-N-(2-hydroxyethyl)acetamide
10209]

0

0 HN)J\/G |

CE/[k/Ci g

OH
20

FUZ10]

Under an argon atmosphere, to a solution of 2-
aminoethancl (5 g, 82 mmol) and triethylamine {11.4 ml, 82
mmol) in tetrahydrofuran (60 ml) was added dropwise

25 chlorocacetyl chloride (6.2 ml, 78 mmol) under ice-cooling over
30 min, and the mizgture was stirred for 1 hr. The reaction
mixture was further stirred at room temperature for 3 hr, and

dried over magnesium sulfate. Magnesium sulfate was removed by
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1H NMVR ( DVMBO- Do)  8: Ho 2 N 1.01 (6H, s), 1.55-1.61 (2H, in), 1.77-1.86

(2H, Si m, 2.07-2.13 (2H, in), 2.18-2.23 (2H, in), 2.41 \N (2H,

s), 2.64-2.70 (2H, 144 m), 3.15-3.21 (2H, in), 434 432 HCii 3.18 (3H,
s), 3.29-3fBbtratigrC (@2, thp, 1616726 692% 1HPNGHNE 68U 1608T FERNCHY,

N ST A I

chromatography to give the title compound (3.2 g, yield 30%).
'H~-NMR (400MHz, DMSO-d¢) &: 3.16 (g, 2H, J = 5.87 Hz), 3.42 (q,

5 2H, J = 5.87 Hz), 4.06 (=, 2H), 4.71 {t, 1H, J = 5.45 Hz),
8.18 (s, 1H).
[0211]
(step 2}
Production of morpholin-3-cne

10 [02127

0 0

S
L_o

OH

[0213]

Under an argon atmosphere, to a scolution of Z-chloro-N-

{2-hydroxyethyl}acetamide (3.2 ¢, 23 mmol) in tetrahydrofuran

15 {64 ml) was added sodium hydride (1.2 g, 30 mmol) under ice-
cooling, and the mixture was stirred fer 1 hr. Then, the
mixture was stirred at room temperature for 1 hr, and further
at 60 °C for 4 hr. After cooling, water (540 pl) was added,
and the reaction mixture was dried over magnesium sulfate.

2¢ Magnesium sulfate was removed by filtration, and the filtrate
was concentrated under reduced pressure. The residue was
purified by silica gel chromatography to give the title
compound (232 mg, yield 10%).

"H-NMR (400MHz, DMBO-dg) &: 3.20-3.23 (m, 2H), 3.70-3.73 (m,
25 PHY, 3,96 (s, 2W), T.B8-8.07 (brs, 1H).

[0214]

(step 3)

Production of benzyl (3-coxomorpholin-d-yl)acetate

021517

102



1.51-1. 62 Nr--) .o (2H n), 2.31-2.49 (2H \sc m), 2.41

1,01 (6H, s),

(2H, s), 2.56- 2.74 (3H, in), 2.82-2.95 (2H, in), 3.14-3.23 (1H, 145
Ho 10 / H,C n'b 3.18 (3H, s) 3. 33 3.41 (1H, 1In), 3.43-3.50 436 434

(1H, ), 3.55;3.63 (1H, 55-6.64 (1H, m), 6.82-6.92 (111, m,

7.22- 7. (lH m), 7. 4%@1%3{ (IH, m, 11. H hr 0
c."ir.)rrc®TI -|It|-S ( Dr y~s+—b6¥- 5: %(.:L 17 (6H;
m, LO1 -1 62 (2H, ), 2.19-2.48 (2H |nﬁ\v/122 41

(0216}
Under an argon atmosphere, to a solution of morpholin=-3-

one (220 mg, 2.2 mmol) in N,N-dimethylformamide (2.2 ml) was

5 added sodium hydride (105 mg, 2.6 mmol) under ice-cooling, and
the mixture was stirred for 1 hr. Then, benzyl bromoacetate
(379 pl, 2.4 mmol) was added, and the mixture was stirred for 2
hr. To the reaction solution were added water and ethyl
acetate, and the organic layer was separated. The agueous

10 layer was extracted twice with ethyl acetate, and the combined
organic layers were washed successively with water and
saturated brine, and dried over scdium sulfate. Sodium sulfate
was removed by filtration, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel

15 chromatography to give the title compound (321 mg, yield 59%).
"H-NMR (400MHz, DMSO-dg) &: 3.40-3.43 (m, 2H), 3.83-3.85 (m,
2H), 4.08 {(s, 2H), 4.21 (s, 2H), 5.16 (s, ZH), 7.32-7.41 (m,
5H} .
[0217]

20 {step 4)

Production of (3-ocxomorpholin-4-yl)acetic acid

{02181
# 1
0
HO
[:Ti]\ A ———— Tffkw§ j
ioF 0 N_D
03 tv,ﬁ
[G218]
25 Under an argon atmosphere. fo a solution of henzvi (3~

oxomorpholin-4-yl)acetate (312 mg, 1.3 mmol) in methancl (5
ml) was added 20% palladium hydroxide-carbon (64 mg) at room
temperature. Then, the mixture was stirred for 2 hr under a

hydrogen atmosphere at normal pressure. The reaction mixture
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N\ )/HSCA 7------ 7 (2H, s), 2.6_0-2.92 (41-1, in), 3.12-3.80 (4H,
146 Hp In), 3.17 (3H s), 6.50- 450 448 ....----,...,J 6.62 (1H m),

6.84-6.99 1IN (1H, n), 7.26-7.42 (1H, H30- 2 '-..iNin), 7.48-7.58
(1H, m), was H3C telneBl -thiroddn( miltem)and the 2 53 Qo Whisr COPCentrppgd7]

125 Tt h oeades ehiea R B BRF RN R e S 12eRE Y 416

gsTl g 2; Fid1d ddr weiddt).62 (2H, m), 2.42 (2H, s), 2.62-2.76 (2H, in)

3.75-3.92 (%ﬁMRi\/yn‘-*O@Méiistk(igoH’(‘iﬂ %,3%75§ 48(&'(%«” |%)82%3§9?4 (&197 (1H,
g;i 7. 5287%§§ (4*63'(9 2£15047 086 (61Hpul n) 12 1d2 483 (HH, (d¥s,S)u)12. 53 HH, hr

EO?ZO}

Reference Example 5

Production of tert-butyl é-benzyloxymethyl-3-iodo-6-methyl-

4,5,6,7-tetrahydroindazcle~l-carboxylate

10 [0221]
{step 1)
Production of 7-methyl-1,4-dioxaspiro[4.5]decan-8-one

10222]

4)
o 0 D

\_J 0

0

15 [0223]

Under a nitrogen atmosphere, to a solution of lithium
bis (trimethylsilyl)amide {1M, 100 mi, 1C0 mmol) in
tetrahydrofuran (200 ml) was added dropwise a sclution of 1,4-
dioxaspiroc[4.5]decan-8-one (15.6 g, 100 mmol) in

20 tetrahydrofuran (50 ml) at -78 °C over about 30 min, and the
mixture was stirred for 30 min. Then, methyl iodide (2.5 ml,
120 mmol) was added dropwise over 5 min, and the mixture was
stirred at -78 °C for 30 min, and at rcocom temperature for 2 hr.
T the reaction mizture was added saturated sguecus ammonlum

25 chioride scloticon, and the mizture was extracted three times
with diethyl ether. The combined crganic layers were dried
over magnesium sulfate. Magnesium sulfate was rvemoved by
filtration, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel

3p chromatography to give the title compound (10.6 g, yield 62%).
4—=NMR {(400MHz, DMSO-dg) &: 0.90 (3H, d, J = 6.62 Hz), 1.65 (1H,
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Ho" HC 3 k N10 1H NVR pmso-Do 8 1.01 (6H, s), 1.47-1.76 (6H, ),
1.06-2.04 (1H, in), 2.12 (3H s), 2.41 (2H s). 2.63-2.69 (2H, m,
2.83-2.91 (2H m 319 (3H ), 6586062 (14 m. 681686 (1H m,
7.19- 7. 23t 1H,= i1).017 1627 15‘84(2H04i rh;fi, ) ,372(1194 W s)id, 18, 531¢ 160, hr
s) 406 404 149 C H.C R SC.ii . .0 oforoce- o LHplipTh | O N
%ﬁ 3156)3%2’ @%926% SECIVEER ¢ ﬁ+rﬂr§R}“ <0-Do 6: 1.01
(6H s) 1{@?241}76 (6H, m. 1.96-2.05 (1H In), > 12 (3H, s) 2. 41 (2H s).
2 63-2.70 (2H, 1n), 2.84-2.92 (2H, in), 3.19 (3H s), 6.57-6 63 (1H, ),
6. 80- 6. 87 éi‘HﬁPn%, 7.18- 7.24 (1H, m), 7.52-7.58 (1H in), 11.37 (1H br
) 1253 (AHhDI1 8 of HNARLLOMOND) 5o dnPL (SR |5) | 154161 (2K
in), 1.79-1.94 (211, Tn.), 20872 127(1H, M. 2.19-2.29 (1H m) . 2,42 (211,
'$). 2.57 @Bbkasmino( L. HalecanFB-pDH, rr) 3,24(3H, a). 4.04 4.086.60- 406
420 404 413 (1H m, 6.63 (1H, n). 6.92-6.97 (1H as), '7.29 7.32 (1H,
82H m

rah 7.57-7, 11.44 (1H, br s), 12.54 (1H, bra). 151 o Hp,, HO
31 NOHp SI/ HpN 1 31] 1H NWVR (Dmso-Do) 5: 1.01 (6H, s), 1.55-1.61 (2H,
m, 1.80-1.93 (2H 9m, 2.03-2.12 (1H, , 2.19-2.29 (1H, m, 2.42 (2H, s),
2.57 (3H, s), 2. <71 (2H, m, 3.2 rs), 4.03-4.08 (1H, m, 6.60-
6.63 (1H, m, 6. 97 (Hm~>7.29 (1H, m, 7.57-7.61 (1H, m,
11.44 (1H, hr s), % 054 (1H, br s). 42 %}81[0348
0
o0 A
[0226]
10 7-Methyl~1, 4~-dicxgaspiroi4.5ldecan-8~one (10.5 g, 62 mmol)

was dissolved in methanolic potassium hydroxide solution (10

w/w%, 60 g). To the solution was added dropwise a solution of

aquecus formaldehyde solution (37%, 4.6 ml) in methancl (5 ml)

under ice-cooling over 20 min, and the mixture was stirred for
15 30 min. Then, to the reaction mixture were added 1 N

hydrochloric acid and saturated agqueous ammonium chloride

solution, and the mixture was extracted three times with

chloroform. The combined organic layers were dried over

magnesium sulfate. Magnesium sulfate was removed by filtration,
20 and the filtrate was concentrated under reduced pressure. The

residue was purified by silica gel chromatography to give the

title compound (6.9 g, yleld 56%).

M-NMR (400MHz, DMSO-dg) &: 0.98 (3R, =), 1.67 (I1H, dd, J =

14,00, 1,41 Hz), 1.86-1.97 (2, m), 2.08 (1H, dd, J = 14.00,
25 1.61 M), 2.33-2. 48 (2H, m), 3.A2-3.50 (2, m), 3.90-3.95 (4H,

m), 4.63 (14, t, J = H.24 Hz).

FN2277

(step 3)

Production of {(7-methyl-1,4-dioxaspirol4.5]deca~7~ylimethanol
30 (02287
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[ Tabl e Ex. No. structural formula NVR M5 (MtH) M5 (MH 152 NN W

| -13C40, FI,CN stereoi soner of Ex. No. 153 1H NWR (DMSO-D5) 5: 1.01 (6H
s), 1.15-1.25 (6H, m, 1.55-1.60 (2H, m, 2.41 (2H, s), 2.64- 2.71 (2H, m,
2.88-2.99 (14, m, 3.12-3.21 (1H, m, 3.16 (3H s), 3.36- 3.42 (1H m,

3.82-3.88 ( , 3.93-4.00 ( , 4.47-4.55 (1H, n), 6.56-6.60 (1H, n),
6.90- 6.95 M, A28 31 in)y, 7.50-7.55 (1H, in), 11.39 (1H, hr
s), 12.53 ( - S). 464 462 D84 o Hb \ NN 41 \N Hp H carrenirnrner;,,

i l-l0\o --a el -L 1HANMR prrsB. N'8: 1.01 (6H, s), 1.15-1.26 (6H m,
1.55-1. 61 M, 2.41 (2H s), 2.63- 2.71 (2H, in), 3.19 (3H, s),

3. 64-3. 73 (g%gd in), 3.79- 3.89 (2H, in), 3.93-4.01 (1H, in), 4. 90-4.98
(1H m, 6 60 (1H, m), 6 91-6.97 (1H n), 7,28- 7.32 (1H n),
7.50-7. 55 (11 1.Ta)s sbLu4BoplHf Mrhgdrod@uetid. - '}—f,mettlhyi)—l 4F . NVR (DIV' S

DE,) 6: 1.01 (6H, s), 1,554,61 2. 65-2 70 (2 3.21 . .54-3.60
(21)1 ri s, S%O’é“%f ’2’153 43)]5]dz?cémr8 ﬁn%%%za éme§5 i é%?eﬁ%m ) .91-6. 95
(IH m,s mRe- Jéé”adé@d )b uén8€ul ol kdddaz Me ﬂl446 (1, mﬁbl4l 42454

(1H br _sj. 464 422 462 420  1H NMR (DVBO- Do) 6 1.01 (6H s

1.55-1. 61 the pgnorg 2435 fpatedagedegeredhpx for n?) . 4_TLhtE2H tqythe 64-
reaction solution were added methanol (120 ml), sodium
cyanoborohydride (2.9 g, 46 mmol) and a solution (100 ml) of
zinc chloride (3.1 g, 23 mmol) in methancl, and the mixture

i0 was heated under reflux for 2 hr. After cooling, 1 N agueous
sodium hydroxide solution (700 ml) was added, the mixture was
fiitered through celite, and the filtrate was extracted three
times with ethyl acetate. The combined organic layers were
washed successively with water and saturated brine, and dried

15 over sodium sulfate. Sodium sulfate was removed by filtration,
and the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel chromatography to give the
title compound (4.0 g, yield 61%).
'4-NMR (400MHz, DMSO-dg) &: 0.96 (3H, s), 1.18-1.87 (8H, m),

20 3.18 (1H, 4, J = 8.06 Hz), 3.35 (1H, dd, J = 10.88, 6.45 Hz),
3.51 (1H, dd, J = 10.88, $.07 Hz), 3.83-3.94 (4H, m).
[0230]
{step 4)
Production of 7-benzyloxymethyl-T-methyi-1,4-

25 dioxaspilrol(4.hjdecane

[0232]

Under a nitrogen atmosphere, to a solution of (7-methyl-
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N- N 2.71 (2H, n), 2.89-2.96 (2H, m, 3.00-3.04 (2H, 155 m),
3.16 (3H, s), 3.21 (6H, 466 464 s), 3.70-3.76 (2H, in), 6.57-6. 62
(1H, n), 6.83- 6.89 (1H, n), 7.20-7.26 (1H, in), 7.51-7.56 (1H
In), 11.401¢2iHibra}piros 12 &Za-IHylhreshancl HC @ ¢, 1H- NvR1(DVBONDE) 8:

N 1011 53:1:,82ny1 r8hhad B B0 3D na8ed2s08 hn Syariae 3103 %, 724(2H
m, 3.22

mmol} under ice-cocling, and the mixture was stirred for 30
min. Then, to the reaction mixture was added benzyl bromids

5 {3.1 ml, 25 mmol) at room temperature, and the mixture was
further stirred for 1 hr. 7To the reaction mixture were added
diethyl ether and water, and the organic layer was separated.
Then, the organic layer was washed successively with water and
saturated brine, and dried over sodium sulfate. Sodium sulfate

10 was removed by filtraticn, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel
chromatography to give the title compound (5.7 g, yield 93%).
'H-NMR (400MHz, DMSO-dg) &: 0.95 {3H, s), 1.14-1.19 (1H, m),
1.32-1.59 (78, m), 3.20 (2H, dd, J = 28.41, 8.66 Hz), 3.77-

15 3.85 (4H, m}, 4.45 (2H, s), 7.25-7.33 (5H, m).

[0233]

(step 5)

Production of 3-benzyloxymethyl-3-methylcyclohexanone

[0234]
Q<,o\/© . QQV@
Ox,ﬁ 0

20

[0235]

To a selution of 7-benzyloxymethyl-7-methyl-1,4~
dioxaspiro[4.5]ldecane (5.3 g, 12 mmel) in a mixed solvent of
acetone (47 mi) and water (11 ml) was added pyridinium p-

25 toluenesulfonates (4.8 ¢, 18 mnol), and the mixzture was stirred

with heating at 80 °C for 2 hr. After cooling, to the reaction
mixture were added ethyl acetate and water, and The organinc
layer was separated. The agueous layer was extracted with
ethyl acetate, and the combined organic layers were washed

30 successively with water and saturated brine, and dried over

sodium sulfate. Sodium sulfate was removed by filtration, and
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156 113c .1 (3H, s), 4.43 (2H, s), 6.12- 6.20 (1H, m, 6.28-6.35 430 428
H C (1H in), 6.60-6.67 (1H, in), 6.99-7.05 (1H in), 7.35-7.46
(2H, m), 7.51- 7.57 (1H, m), 7.59-7.65 (1H, n), 11.50 (1H br s),
12.55 (1H the 8)ltratd 0349cdntabkealed2hinde crrdiucstd yotewsalref. or'fiue a NVR M5

MiH) M5 (M H) 157 Hp 1-13C 1 \\ 0.\.'N 1H N Do 8 1.01.(6H .s),
(1. 5?- 1. 61(f52|§;l?“dlﬁﬁ ,W%Mf(lﬁﬁff%s Y ??%%9%. ?‘*i% (%{‘Pﬁt?o%afg‘y( %fl,gl%f, tﬁg)n
(2 2), 6:18:6.22n(dHq 1.0 86216186621 1n), 6.98-7.03 (1H 1),

7.34-7.41 (2H in), 7.59-7.64 (2H_in), 11.48 (1H, _hr_a), 12 55 (1H, br a).
403 401 _J H-IB®R Hf 0O HE3COMAPOAN \5:08 B8N (BHKI PNr AH: 1DV DI 8: 1.01

6H s), 1,19,1 . 1.32-1,69 (OH, ;i . 2.63:2.
(or inj 3% At 6 Paee et R e s 1 By BT s

(1H, in), 3.80-8m1®6 nf)LH2.02 AHE3d4(1H, =bt3s}s Bz60-B.64 (2B, dd), J6=87-6. 93
E)E-H,s) n‘) 1;&@%{&@%&2)? ” .74.754(-211}53) g 1]7-|,‘2g17. 3181' (4%1’( Zlml-)l br s), 12.54 (1H,
[0236]
{step 6)
10 Producticn of tert-butyl 6-benzyloxymethyl-3-iodo~6-methyl-
4,5,6,7-tetrahydroindazole-l-carboxylate
[0237]

15 In the same manner as in Reference Example 1, the title
compound (3.8 g) was obtained from 3-benzyloxymethyl-3-
methylcyclohexancone (3.9 g).

[0239]
Reference Example 6

20 Production of (2-oxopiperidin-l-yi)acetic acid

[0240]
(step 1)
Production of benzyl (Z-oxopiperidin-l-yl)acetate
(02417

{3 0 P o
L e —— L
| P N
o S~ I N

25

[0242]

Under a nitrogen atmosphere, to a solution of piperidin-

2-one (9.8 g, 99 mmcl) in N,N-dimethylformamide (100 ml) was
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0.85 (3H, d, J =6.0 Hz), 0.97 (3H, d, J = 6.2 Hz), 1.01 (6H, s), 1.54-1.61
(2H, n), 2.41 (2H, s), 2.63-2.71 (2H, m, 3.20 (3H, s), 3.30-3.38 (1H m,
3.40-3.54 (2H, in), 3.95-4.00 (1H, m, 4.63 (1H br s), 6.58- 6.64 (1H m,
6. 87- 6 92 ailibly Bpgiivin 26yd7icB2 (4LH, d,n})107mbéd ) 7u5@e(1}¢;e~rm:)qlllmf41ar(cﬂH br

s), 12.53 (1H, b 3B- 01 1.54-1,

T0 1 ba. ThoamRER ey Raa o b IR B SR e st bes R gtk o).

2.64-2.72 (2H, mM) , 1£4H3n20) (vMs aiﬂ)decﬁ 2hd3+8Be mixtur83)as Fur¥dhe3. 51 (1H,
),357367 (2H aHg_lp390 7 (IH in), 4.72-4.77 (L H m, 6.59-6.63

H m, GSglfSEQGf@E ), TP, 2@&7r3acz1@n Wxtregergrdged ethy), 11. 47
H fi 5 5 H C
N il léHtélﬁ_S %&%K%t@ftg%xd% %%%f% ﬂ%@# Q?E' Qﬁé@aﬂf@d Rvaqflxeci_l?’
0350 TabI euﬂ:eassExelgtwum wrailef cammmatumme%bmeszammﬁem @JeO: HP HPN
CH 11-1-NMWR 984. 05 1. 01( 6H 4 1H,
1.56-1.61 2 MFP) Suégﬁe 85?@‘ T 1@”&2‘4% ‘?%#F rfc)ﬁ*'f ?{% %72 ng

2.64-2.71 ¢2H, fiN}raBe 1Pad %né@ntr?at%@i' 3indt r( ﬂjdub@bi pBe@éuﬁe 76 ’_r(hZaH r‘r),
6.60- 6.63 (111, m. 6.90-6.95 (1H m, 7.28-7.32 m, 7.56:7.60 (1R
in), 11. 46r€3§F-IdUBr H3S meroigigd ppy t?rllsl)ca 484 chroma ograp y to give the

10 title compound (6.0 g, yield 24%).
"H-NMR (400MHz, DMSO-d¢) &: 1.62-1.66 (4H, m), 2.11 (24, t, J =
6.45 Hz), 3.10-3.12 (24, m}, 4.21 (24, s}, 5.18 (2K, s), 7.21~-
7.40 (bH, m).
[0243]

It
(1
gl
[

i5 {step 2)
Production of (2-oxopiperidin-l-~yl)acetic acid

[0244]

“/\é — ")

[0245]

20 Under a nitrogen atmosphere, to a solution of benzyl (2-
oxopiperidin-l-yl}acetate (6.0 g, 24 mmol) in methancl (60 ml)
was added 20% palladium hydroxide-carbon {400 mg) at room
temperature, and the mixture was stirred for 4 hr under a
hydrogen atmosphere at normal pressure. The reaction mixture

25 was filtered through celite, and the filtrate was concentrated
under reduced pressure to glve the title compound (4.0 g,
yvield over weight).
WoNMR (A00MHz, DMSO-d) 8¢ 1.71-1.74 (4K, m), 2.23 (2H, t, J =
6.04 Hz), 3.17-3.31 (2H, m), 3.%4 (2H, s}, 12.58 (1H, s).

30 [0246]
Example 1

Production of N-[2~{6, 6~dimethyl-4,5,6, 7-tetrahydro-11-
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432 163 161 H,C' N 4lo \ HP 40 H,CN 1H NWVR (DVBO-Do) 8: 1.01 (6H, s),
1.07 (6H, s), 1.55-1.61 (2H, in), 2.03 (2H s), 2.42 (2H s), 2.64- 2.70
(2H, m, 3.09 (2H, s), 3.19 (3H, s), 3.70 (2H, s), 6.59-6.63 (1H, m), 6.809-
6.95 (1H, mpdaze2737yBl-[1H ndyl-67y55-F-60thgkecajanide 46 (1 H, br s), 12.54

Al H, br s) o§ﬂ§ 446 ‘.- 2, F cid, cid, \ --- --c ' OH K.,. 2- /-
2ck -N 113C, N17 1.13c------ ~-"---N 111-NWP, (DMSO Do)
5. 1. 01 (GIELeﬁ)z 1 54-1.61 (911 aI) 1,99-2,07 (1H In) 2 38 2 48 (IH, 1),

2.42 (214, a), 2.64-2.72 (2H, in), 3.12-3, 22 él

3. 568. 65 pﬁroﬁaﬁtgomo% ]BBtE(Iltl‘lbUtrﬁl 6xmeghyls 431iermbu%o>inca(rmnyd 8 =

4.4 Hz), 6558- éiﬁétﬁ%ﬂlq,gné 7i%é%%é%y%@oLiﬁlgthkel332J1 h@Adh H.. rn.),

7.55-7.61 (iIH m, 11. 46 hr s) (ITH brs) 436 4 10351 Table

1- 34 Ex. §ﬂpacngalat@rnula NVR NB NB 167 168 HOHC HOH3C o HC 3 ' St
N0 \N6hey, C'INV,,, 21\ N /| ""Z ---- N

"

[0249]

10 Under an argon atmosphere, to a solution of tert-butyl 3-
iodo-6, 6-dimethyl-4,5,6,7-tetrahydroindazole-l-carboxylate
obtained in Reference Example 1 (49 g, 130 mmol), potassium
phosphate (110 g, 520 mmel) and
(bis (diphenylphosphino) ferrocene)palladium dichloride-

15 methylene chloride complex (11 g, 13 mmol) in a mixed solvent
of 1,4-dioxane (780 ml) and water (330 ml) was added l-tert-
butyl é-methyl Z-boronylindole-1, 6-dicarboxylate (42 g, 130
mmol) obtained in Reference Example Z in portions of 2 g with

heating at 110 °C over 15 min, and the mixture was stirred for

z0 5 min. After cooling, to the reaction mixture were added water

and ethyl acetate, and the organic laver was separated. Then,
the organic layer was washed successively wilth water and
saturated brine, and dried over sodium sulfate. Sodium sulfate
was removed by filtration, and the filtrate was concentrated

25 under reduced pressure. The residue was purified by silica gel
chromatography to give the title compound (40 g, yvield 58%).
'H-NMR (400MHz, DMSO-dg¢) &: 1.01 (s, 6H), 1.40 (s, 9H), 1.48 (&,
2H, J0 = 6.15 Hz), 1.57 (s, SH), 2.41 (t, 2H, J = 5.80 Hz),
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CH. .r. a 13 11-1-NWMR pnso-Do 6: 1.01 (6H, s), 1.24 (3H, d, J = 6.8
1.55-1.61 (2H, m, 2.42 (2H, s), 2.64-2.70 (2H, m, 3.17- 3.24 (1H,
3.20 (3H, s), 3.46-3.54 (1H, m, 3.65-3.72 (1H, m, 3.73- 3.80 (111,
3.82-32912( 28, 2q), 8.09 (B, 3¢,),J7=06. 9sHz)i) 6. BOL6. B8 (1HH, Jn),

(oveo b6) 8:°1, 81 {6y (5 68 (1% 85 5716 76 Ty "Ersst 6o (on

in), 2A1 (311@ §}) 2.64-2.70 (2H, m, 3.04 (3H, s), 3.21 (3H, s), 3.79
(114, q, J = Hz) 6.58-6.64 (1H, m), 6.87- 6.91 (1H, m), 7.21-7.29 (1H,
m, 7.54-7. 9@5@% , 11.39 (1H, hr s), 12.53 (1H, hr s). 450 448 379
,, CH, 1HN|yggg Do) 6: H3 C\ 1.01 (6H, s), 1.08 (3H, d, Nf CH2 J
6.4 Hz) ’%%’ 0o (2H m, 2.41 (2H, s), 2.64-2.71 (2H, m,
3.04  169Pro@BtLis), oas.r@:m@@H,z—gxs,, 6381m87By1-4 35 79, [t mphytiro-6H2 Hz) ,
%c :;u 46 595%%135 irgdol6é“866_-carbol}-{|y?a§é91 (1H, m, 7.23-7.29 (1H,
[0251]
0
0/ 0
0/

A\
Nl
1

ic [0252]

To a soluticn of l-tert-butyl 6-methyl Z-(l-tert-
butoxycarbonyl-6, 6~dimethyl-4,5, 6, 7-tetrahydro-1H-indazol-3-
yl}indole-1, 6—dicarboxylate {39 g, 75 mmol) in a mixed solvent
of methanol (180 ml) and tetrahydrofuran (120 ml) was added

15 dropwise 2 N agueous sodium hydroxide solution (149 ml, 2858
mmol) under ice-cooling over 15 min, and the mixture was
stirred for 15 min. Then, 1 N hydrochloric acid was added
dropwise to adijust the pH to 5. The precipitated crystals were
collected by filtration, washed with water, and dried under

20 reduced pressure to give the title compound (23 g, yield 87%).
TH-RNMR O {(AQ0MHz, DMSC-dgy & 1.01 (=, 6H), 1.58 (t, ZB, J = &6.38
Wzy, 2.42 {s, 28y, 2.68 {t, 2H, J = &£.15 Hz), 3.85 (s, 3H),
6.67 (s, 1H), 7.59% (s, 2H), 8.07 (s, 1H), 1L.71 (s, 1H), 12.66
(e, 1THY.

25 102h3]

(ster 3)
Production of methyl 2-{6, 6~dimethyl-1-/[2-
{(trimethylsilyl)ethoxymethyl]-4,5,.6,7-tetrahydro-1H-indazol-3~
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m, 11.35 (1H, br s), 12.51 (1H, br s). 1H NVR pnso- Do 5: Hsc \
1.01 (6H, s), 1.55-1.66 N 1.82-1.91 411i OH (3H, m, (1H, m,

2.03-2.11 (1H, m, } N 2.36-2.44 (1H, m, 2.41 (2H, s), 2.65-2.71
(2H, H, €L + N Py 7 (8r ety 23 i(yH) ehpexymet By 19-(18H nd)le5 259035 1at£70 H
C 450 448LO g%ﬁ, m, 3.60-3.68 (1H, m, 3.86-3.95 (2H, m, 4. 87
(1H d, J 2270 He).
0
o
0
e N N
’ b
RE— . | \N 0
\ N I
NH ) /31’
0
| n 8
h
—7M~
[0255]
5 Under an argon atmcsphere, to a solution of methyl 2-

(6, 6~dimethyl~4,5, 6, 7T-tetrahydro-1H-indazol~3~yl)indole-6-
carboxylate (23 g, 71 mmol) in N,N-dimethylformamide (230 ml)
was added sodium hydride (6.3 g, 157 mmol) in portions of
about 500 mg at an inside temperature of ~10 °C, and the

10 mixture was stirred for 30 min. Then, 2-
(trimethylsilyl)ethoxymethyl chloride (26 g, 157 mmol) was
added dropwise over 15 min, and the mixture was further
stirred for 2 hr. To the reaction mixture were added ethyl
acetate and water, and the crganic layer was separated. Then,

15 the organic layer was washed successively with water and
saturated brine, and dried over sodium sulfate. Sodium sulfate
was removed by filtration, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel
chromatography to give the title compound {33 g, vield BO%).

20 YH-NMRO(400MHz, DMSO-dg) &: -0.21 {s, 9H), ~0.03 (s, 98), 0.68
(b, 21, J = 8.00 Hz), 0.87 (t, 2H, J = 8.12 Hz), 1.03 (s, &),
1.54 (&, 2H, J = 6.26 Hz}, 2.50 (s, 2H), 2.63 (t, ZH, = 6.26
Hz), 3.30-3.31 (m, 28), 3.59 (t, 2H, J = 8.00 Hz), 3.87 (s,
3H), 5.42 (s, ZH), 6.14 (s, 2M), 6.83 (4, 1H, J = 0.70 Hz),

25 T.07-T7.72 (m, 2H), B8.22 (s, 1H).

[0256)
{step 4)
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6.59-6.64 (1H, m), 6.809- 6.95 (1H, m), 7.28-7.34 (1H m), 7.53-7.60

(1H, m, 11.40 (1H, In s), 12.51 (1H, br s). Fisc 11- 14NMVR
pnso- Do 5: Nl 1.01 (6H, s), 1.08 (3H d, 111'J = 6.3 Hz), 1.54-1.62
(2H, n), 2P42d(2Hios)of 2-{&.®2HRelhy( 2k | 3.20 (3H, s), 3.47-3.63

-,
(3H, , . 3.75-3.82 (in, , 1 ' 1H, d, J 5 .450 4 8
Hz, 4CB( 1H, g}ﬁﬂ-ﬁ?ihyfsﬁﬁ‘{@ %gofgmewﬁré 24 é« F""te“fﬁhy%f%’ s igsiaEpd
yli=-1-{2-(trimethylsilyl}ethoxymethyl]}-1H-indole-6~ carboxyllc
acid

5 [0257]

[0258]
To a sclution of methyl 2-{6,6-dimethyl-1-[2-
(trimethylsilyl)ethoxymethyl]-4,5,6, 7-tetrahydro-1EB~indazol-3-
io0 yl}-1-{2-{trimethylsilyl)ethoxymethyl]-~1H~indole-6~carboxylate
(33 g, 57 mmol) in a mixed solvent of tetrahydrofuran (165 ml)
and methanol {165 ml) was added 4 N agueous sodium hydroxide
solution (71 ml, 284 mmol), and the mixture was heated at &0 °C
for 2 hr. After cooling, the reacticn mixture was concentrated,
15 10% agueous citric acid solution was added to the residue to
adjust the pH to 5, and the mixture was extracted with ethyl
acetate. Then, the organic layer was washed with saturated
brine, and dried over sodium sulfate. Sodium sulfate was

removed by filtraticon, and the ltrate was concentrated under

20 reduced pressure to glive the title compound (31 g, vield 87%).
YHeNMR O (400MEz, DMSO-dg¢) &: ~0.21~-~0.20 (m, SH), ~0.05--0.03 (m,
OHY, 0.68-0.71 {m, 2H), 0.85-0.91 (m, 2H), 1.02 (=, 6H), 1.54
(t, 2H, J = 6.06 Hz), 2.63 (t, ZH, J = 5,85 Hz), 3.57-3.61 (m,
2HY, 5.42 (s, 2H), 6.13 (d, 24, J = 3.53 Ez), ©6.82 {(t, 1H, J =

ps 3,42 Hz), T.65-7.70 Im, 2Z2HY, B.Z0 (s, 1H).
[0259]
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6.93-7.01 (1H m), 7.30- 7 37 pH, m, 755-762 (1H, n), 11.47 (11T,
ins 12.54 (1H, br s). [0352 Table 1-35 Ex. No. structural fornula
NVR VS (NHH) M6 (MH) 172 HC4i CH H N 0\ 111- NMR prso-Do 8: 1.01
(6H, s), 1.88ep36 d, J = 6.3 Hz), 1. 54 1 62 (2H, in), 2.42 (2H, s),
2.63-2.71 (2H, H .s), (3H,.ip), 3.75-3.82 (1H, m,
3.98 (1H, foﬁun%&%n en%fbéz(iﬁ 66 Lﬁigt%‘ﬂg) 4.08-4.16 (1H, in),
6.57- 6.65 Q%kheﬂlyl§1§?17ééHo£§HétH hw475$@ 786t £ At )L E-Arfabrz6162~( 1H,
nm, 11.47 (1H br s) 12.54 (1H, br sit 450 464 462 462 448 462 460 460 173
++CHp||mﬁch:@~wum@mmuhdﬁﬂmmmM$w%&®§%mb@®%§Hﬂﬁmﬁ&-64

0.90 g%? Og J=6.4 H), 1.01 (6H, s), 1.55-1.61 (2H, n), 1.99-2.09
(1H in); 695! 38 (2H, In), 2.41 (2H s), 2.51-2.56 (2H, m, 2.63-2.71
(2H, in), 2.82-2.88 (1H, m, 3.23 (3H 's), 3.41-3.50 (4H, m), 6.57-6.61
(1H, n), 6.82-6.88 (1H, in), 7.23-7.27 (1H m, 7.51- 7.56 ( in), 11.36
(1H, br s), 12.51 (1H3Gbr s). 174 175

NN

R WG
INI
/?f

[0261]
Under an argon atmosphere, to a solution of 2-{6, 6~
dimethyl-1-[2- (trimethylsilyl)ethoxymethyl])-4,5,6,7-
10 tetrahydro-lH-indazol-3-yl}-1-{2-

" (trimethylsilyl)ethoxymethyl]l-1H-indole~6-carboxylic acid (26
g, 45 mmol), triethylamine (8.2 ml, 59 mmol) and benzyl
alcohol {18 ml, 180 mmol) in toluene (260 ml) was added
dropwise diphenylphosphoryl azide (12 ml, 54 mmocl) at 115 °C

15 over 2 hr. After cooling, water was added to the reaction
mixture, and the organic layer was separated. Then, the
organic layer was washed successively with water and saturated
brine, and dried over magnesium sulfate. Magnesium sulfate was
removed by filtration, and the filtrate was concentrated under

20 reduced pressure. The residue was purified by silica gel

chromatography, and slurry-washed in hexane (210 ml) with

heating at 60 °C. The resulting crystals were collected by
filtration, washed with hexane, and dried under reduced
pressure to give the title compound (28 g, yield 91%).

25 'H-NMR (400MHz, DMSC-de¢) &: ~0.19 (s, 9H), -~0.03 (s, SH), 0.69
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HC HCtic el H39 H3 NSNHICOO, 1/ N oo\l CH aH CH 11-1-NM
pnso-Do 8: 1.01 (6H, s), 1.05 (6H, s), 1.55-1.63 (4H, m, 1.69 1.76 (2H,
in), 2.41(2H s), 2.64-2.70 (2H, m, 3.19 (3H, s), 322327(2H m, 3.71
(2H, s), 6.(58-BHB3J(AH.T@NH. 88 86 94, (2H, M) F.28-F2132TH02M){s,7.654-7. 59

1H, 11,4 1,b 12,51 | 0.% (6H,
(1.01 Eeml %é %‘.354 QHTrn)EJ) 18 %%’5 (él %2@ rr%& Zle é%;/%s%(z)ﬁrq 3mpd 2 (t41 °)
(2H, s), nzﬁl J) =74, (ﬁ?h’iz” 9.172- @8, 262H, 5533 §3s1\§8)(3|'$ &, (3. 2O)(2H, s),

6.58-6.63 (1A, rr),688695(||| m, 7277.32 m, 753 759(1H m,
11, 41 (1H, tbpls)s, 11211)5,1 er@ i sjlH, J T?@ o 665141%?@1:1 T BAA- A8H (M 1111
CH 1HN 94 (1 , 1.01 (6H, s), 2.41 (2H, s),

2.64-2. 7‘%{’% P % ’389251571(393 %ﬁ .56-6.63 (1H, in), 6.78-6.86 (1H,

al), 7.16- zozsquH m) 7 50-7.57 (1H, n), 11.35 (1H, br s), 12.50 (1H, br
s). 449 447 03 3 Table 1-36 Ex. structural foiniula NV\R M5 M5 177 HC o
' KeP\ ©11-1-NVR (DMSO-Do) 8: 1.01 (6H, s), 1.55-1.62 (2H m,
1 69 1.79 @Jeblductﬂam af%rzﬁ% I\(—l(12‘—3{6 R)-dideO8y2-28[£2H m), 2.42 (2H s),
264274(2H in . 24-3.33 (1 H, rr),3573.67(2H, m,
3.89-3.98 (ERim@fl yhszmyln er@qwemml] 4,596, 6- b8t rabydrg 1 igtagod 7 31 H,

M 730,739 (10 M deSye O M oMmebhy 33 (A o1 -y 32081 (1 br

methylcarbamate
[0263]
Y N \ N
\ \
f “5
?ﬁ ;B
“‘;SL "‘"/‘“Sf-
[0264]
15 Under an argon atmosphere, to a solution of benzyl (2-

{6, 6-dimethyl-1-{2-{trimethylsllyl)ethoxymethyl]-4,5,6,7~
tetrahydro-1H~indazol~-3~y1ll~1~[2~
(trimethylsilyl)ethoxymethyl]-1H-indol~6~yl)carbamate (3 g,
4.6 mmol) in N, N-dimethylformamide (30 mi) was added sodium
so hydride (219 mg, 5.% mmol) under ice-gooling, and the mixture
was stirred for 10 min. Then, to the reaction mixture was
added merhyl iodide (0.6 ml, 6.2 mmol}), and the mixture was
further stirred for 3 hr. To the reaction mixture were added
ethyl acetate and water, and the organic layer was separated.

Then, the organic layer was washed successively with water and

Ny
it

saturated brine, and dried over sodium sulfate. Sodium sulfate
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C OH el N CH, 178 179 Hpa HO 3C i 0110 N-NC1 1HANMR pnso-Do 8: 1.01 (6H,
s), 1.56-1.61 (2H, in), 2.42(21-1, s), 2.64-2.71 (21-1, m, 2.82- 2.89 (3H,
m, 3.17-3.22 (3H, m, 3.75 (2H, s), 5.00-5.06 (2H, m, 6.57- 6.62 (1H m,
6. 70-6. 94 GiH, rétyved . 23-7. 4% {800, 1344behs! £i12rSle MENNIR LDVEO:=B6) 6:
1.01 (6H, s), 1.15 (9H, s), 1.55-1.60 (2H, m, 2.41 (2H, s 265270(2H
in), 3.01 Peiirersyed @R@?S@)@ 31y 3(“‘-25134@%)‘“336?513“ igs Py11l nya gel

515 % el gl 4 g Hgod ey )it

I T, e--1c-- /4= NMB | (400THE/, - RMSD-Ne) NCH,- 0 21 (1, C9@IH/ NOHO@M%LO’?M Pl IN-EENC H3

PN (B o8, &5 A8y Sy.ob 18 10 2oty LA Sony., o

(4H, 438 43653 M, @HSQEGQQACHJHJ U)Z 49 6,91H6,92.6G}ﬂtJ02H,7ﬂ3@h6.01 7.35
(1H - m, 7H2?:73?g9 (s, 3H), 3.29 (t, 2H, J = 8.01), 3.58 (t, 2H, J =
8.01 Hz), 5.09 (=, 2H), 5.39 (s, 2H), 6.00 (s, 2H), 6.70 (s,
1H), 7.03 (dd, 1H, J = 8.41, 2.00 Hz), 7.26-7.37 (m, 5H),
10 7.44-7.59 (m, 2H).
[0265]
{step T7)
Production of N-(2-{6,6~-dimethyl-1-[2~
(trimethylsilyl)ethoxymethyl]-4,5,6,7-tetrahydre-1H-indazol-3-
15 yl}-1-[2-(trimethylsilyl)ethoxymethyl]-1H-indol-6-yl)-N-
methylamine

[0266]

E‘)ruf
20 A solution of benzyl N-(Z2-{6, o-dimethyl-1-{2-

(trim@thylsllyl)ethoxymethyi}~4,a,6 T-tetrahydro~1H~indazol-3~

e

w11”1wr3 o
i 1

.-
e I~ S AT X Nl faudinl I}
YoLop Tk 4 L,.'L,h_};’.a..l.ﬁ..h.i..

\rl) ethoxymet 1-\ r'i 'l w1l H i ndn ]l -6 wj \ o N o

Y Ladla R
methylcarbamate (2.2 g, 3.1 mmol), 10% palladium-carbon (216
mg) and ammonium formate (989 mg, 16 mmol) in ethanol (30 ml)

25 was heated under reflux for 2.5 hr. After cooling, the

reaction mixture was filtered through celite, and the filtrate

1i6



(1H, m,
HC 3 ' 1.

m, 2.42

18 s), 3. ¥is3cO&4cdiBt;aidd. 4T8e43651£ﬁein§1éﬂkiﬁﬂdd ®Y, 36166a6g61

(1H m,

11. 42 (1H, hr s), 12.51 (1H, hr s). [ H NMR (DVBO- Do) 5:
01 (6H, s), 1.14 (3H, Nd, J =6.4H), 1.55-1.61  all (2H,
(2H, s), 2.65-2.70 (2H, m), 3.14- N 3.26 (2H, m, 3.20 (3H,

6. 89-6.95 (1H, 9-7.32 55-7..60 %1?

11. 43 (1H, CHFO@§t03E?EﬁY to %%ﬂq LHP sytle é?@%%gg%aﬁﬁe flgyield 7

5

10

15

20

'H-NMR (400MHz, DMSO-dg) &: -0.18 (s, 9H), -0.03 (s, 9H), 0.69
(t, 24, J = 8.41 Hz), 0.86 (t, 2H, J = 8.41 Hz), 1.01 (s, 6H),
1.52 (t, 2H, J = 6.41 Hz), 2.47 (s, 2H), 2.57 (t, 2H, J = 6.41
Hz), 2.73 (d, 3H, J = 5.21 Hz)}, 3.31 (t, 2, J = 8.41), 3.58
{t, 2H, J = 8.41 Hz), 5.36 (s, 2H), 5.50 (g, 1H, J = 5.21 Hz},
5.94 (s, 2H), 6.42-6.55 (m, 3H), 7.25 (d, 1H, J = B.41 Hz).
[0268]

(step 8)

Production of N~[2~ (&, 6~dimethyl-4,5,6,7-tetrahydro-1H-
indazol~3=yl)=-1H~indol-6~yl]~N-methylacetamide

[0269]

[0270]

Under an argon atmosphere, to a scolution of N-(2-{6,6-
dimethyl-1-[2-{trimethylsilyl)ethoxymethyl]-4,5,6, 7~
tetrahydro-1H-indazol-3-yl}=1-[2~
(trimethylsilyl)ethoxymethyl]-1H-indel~6~yl) ~N~methylamine
(100 mg, 0.18 mmol; and triethylamine (75 upi, 0.54 mmol) in
chioroform {1.5 ml} was added acetyl chloride {18 ul, 0.27
mmol) at room temperature, and the mixture was stiyred for 2
hr. Water was added to the reaction mixture, and the mizture

, .
zcted three times with ethyl

. \
hyl acetate. The combined

organic layers were washed successively with water and
saturated brine, and dried over sodium sulfate. Sodium sulfate
was removed by filtration, and the filtrate was concentrated

under reduced pressure to give N-{2-{6,6-dimethyl-1-[2-
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Ex. structural fornula NVR M5 M5 182 183 H3 C' N 11CH \N 11,Cii HPN H. 0C
4" N...<-IN\ --C \ ..------ ., \V HAI7ZNHGCG--11------ -N 3 [HNMR
(DnB0O-D6) 6: 1.01 (6H, s), 1.14 (3H, d, J = 6.3 Hz), 1.55-1.61 (2H, m,
2.38-2.44 ((ZH,:'LmﬁWyQS'BYMZ) cmm:(%@tﬂwl 3.41578,?6tf¢mhy§r0~3llmr(®lao}s)3-~

S o1 e o8 VhikiMe-PePhidip ditth ) ibodndEnt b Ml SR M

4/ 11510- DOheEhyla@@t&@bﬁeS)A Eo@&ti6ﬁ4of3ﬁheJoﬁﬂ%ih&ﬂJKZE {@)6 1.73- 1.79

(2Hrr)242£2 S). 2 65.2. 71 m, 3 4a) 3, 26-3, 30 (2H,
in). 3.69 E2MetRyl-§7 5y Bt%lsne(tilﬂs%lﬁ)l e! %YJBE%YJ( 7= 7.27.7,34 (1H,
1) 7. 56 Zebhakbio My b T 18)p 12, 55 (1R - Sy, 450 42 B 446
448 184 H,C \ N3GRS HC 101 HC 1H NVR (DVBO-Do) 6 1.01 (6H, ),

1.22 (6H, g)tmmeglsmsmxmhqaymezw(-zﬂﬂsgiolzsﬁzsl)zwme(tzwzagetamm 3 24

6 016 b6 (1 T idonr Diing o 3 JEel Hloadr 0% 00 S0 b ),

12.55 (1H, tbtrsbutyﬂihm&ﬁlidMEmkﬂbkm6 1180h1( 6H, BS&moﬂ.Eﬁbﬁcéﬁkﬁéﬂédfﬂn
2.42 (2H, s), 2.62- Qég 3.15- 3.43 (2F+Qé2 3H, S%, 3. 57
(2H, s), 629537%¢ wﬁﬁie%) BIEASCLR; | ALY 1@1}1‘9&1@(1 7ni“3~ 7V86. 7.32

Eéﬁsc>c%§ aééea 6&n§é{* Q}uﬂﬁﬂgg%Tgl?t6gh a)w 47 ﬂ@ ,§¥ °C1 %SEWR
2.65-2.71 sz Aﬁters 13 6 @aﬁerrrpnd3em$y;t3¢-1:etsa)te JeR® 3ctgi@d(,2|alndarq)1¢
?139 oy %kﬂ?xﬁ%?#%’) s‘ﬁrgs 1%1%5"“%%6 biiks [ 4% gt dath aB 163533 105 o
C' NO 40NNxtka&ﬁb&1fhlddkﬂmﬁl&ﬁhyl h&&tNx@ The combined organic

layers were washed successively with water and saturated brine,

15 and dried over scdium sulfate. Sodium sulfate was removed by
filtration, and the filtrate was concentrated under reduced
pressure. The residue was purified by thin layer silica gel
chromatography to give the title compound (26 mg, yield 42%).
10271]

20 Example 2
Production of N=~[2-(6,6-dimethyl-4,5,6,7-tetrahydro-1H-
indazol~3-yl)-1H-indol-6-yi1]-N-ethylacetamide
[0z72]

(step 1)

25 Production of N-(2-{6,6~dimethyl~1~{2~
{trimethylsilyl}ethoxymethyl]-4,5,6, 7~tetrahydro-1H-indazol~3~
yit=1l=[Z2~(trimethylsilyl)ethexymethyll-1H-indol-6-y1}-N-
ethylamine

FO273]
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] NilINN-CH \/ \NHC5iNHZC [ 0355] [Table 1-38] Ex. No. structural

formula NVR MS ( M+H) I\/B(MH) Ho 1H NMR (DVSO Do) 5: 10 1.01
(6H, s), 1.28-1.36 ,- 0. 9 (21i,m, 1.39 1.50 (41.8&12 \' ---N\)
in), 1.53-1.62 (4H m, 11 7 2 35-2.44 (2H._in), 2,42 \ /.
(2H, s), 2.64-2.70 ng 87 rThr \ ¢ ﬁ
N 0 N\(O
] 0
N
N L j\
\Eﬁz /ﬁ’

[0274]
Under a nitrogen atmosphere, benzyl N-(2~{6,6~dimethyl-1-
[2- (trimethylsilyl)ethoxymethyl]-4,5,6,7-tetrahydro-1H-

5 indazol-3-yil}-1-[2-{trimethylsilyl)ethoxymethyl]-1H~-indol-6-
yl) -N-ethylcarbamate was obtained in the same manner as in
Example 1, Step 6, from benzyl (2-{6,6~dimethyl-i-[2-
(trimethylsilyl)ethoxymethyil-4,5,6, 7-tetrahydro-iH~indazol~3-
y1l}~-1-[2-(trimethylsilyl)ethoxymethyl]-1H-indol-6-yl}carbamate

10 obtained in Example 1, Step 5. To a solution of the obtained
benzyl N-{2-{6,6-dimethyl-1-[2~-(trimethylsilyl)ethoxymethyl]-
4,5,6,7-tetrahydro-1H-indazol-3-yl}-1-{2~
(trimethylsilyl)ethoxymethyll~1H~indol-6-yl)-N-ethylcarbamate
{979 mg, 1.4 mmol) in methanol (8 ml) was added 20% palladium

15 hydroxide-carbon (400 mg). Then, the mixture was stirred under
a hydrogen atmosphere at normal pressure for 1.5 hr. After the
reaction, the reaction mixture was filtered through celite,
and the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel chromatography to give the

20 title compound (802 myg, yield 100%).

ToRMR (A0DMHz, DMSO-dg) B: ~0.18 (s, 9y, ~0.03 (s, o), 0.72
(t, 28, J = 8.0 Hz), 0.89 {t, 2H, J = & Hz), 1.05 (s, BH},

1.21-1.24 (m, 3H), 1.52-1.57 (m, 2H), 2.50 (s, 2ZH), 2.56~2.64
fm, 2BY, 2.10-3.13 (m, 2H), 3.32-3.36 (m, 2H), 2.61 {(t, 2H, J

25 = 8.0 Hz), 5.39 {s, 2H), 5.96 (s, 2H), 6.50 (s, 2H), 6.51-6.04
(m, 1H), 6.61 (brs, 1H), 7.27 (d, 1H, J = 8.0 Hz).
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M, 3.18 (3H, s), 3,41- 462 460 H,C),l)  3.47 (2H in), 3.73 (211,
HC-  s), 6.58-6 63 (1H in), 6,90-6.96 (1 H, in), 7.28-

7.33 (1H, n), 7.53-7.61 (1H, n), 11,44 (1H br s), 12.53
(1.H, br S)Produc,i88n|'bC R~ N9 Gmdlin&lll@llNélHJCGH? Ced e NMR -EIVBO- D5)  8:
0.96-1.05 6-1.88 (1H, in),

7
2.27-2.40 (l?ﬁa?« 32?’&? % “Hm%%l 6236141 “@‘?fh}fiii?%ﬁ‘iﬁ%‘? 2.92-2.98 (1H, m,
3.19 (3H, )027%}42 3.49 (1H n), 3.63-3.76 (2H, n), 6.59-6.63 (1H, m,
6.90-6.96 (1H m), 7.27- 7.32 (1H, in), 7.55-7.61 (1H n), 11.46 (1H hr
s), 12.54 (1H hr s). 1H NWR (DVEO-DE) 8 o 98 (6H, s), 1.01 (6H, s),
1.49-1.55 (2H, in), Nll 56-1.62 (2H, ), 1.68 (2H s), 2.41 (2H, s),
2.63-2.72 (2H, .19 (3H, s), 3.23- ‘«DZH m, 3.76 (2H, ), 6.58-
6.64 (1H, in), -6 96 (1H, in), 7.2R-%.34 (1H m, 7557”(-\//fH, n,

6

11. 46 (1H, hr s)) N1)2 54 (1H, br s). 1K NMR prso-Do 8: 0. 81- o@ ('3H m,
1.00 (6H, s) 4 61 (2H_in), 16951185 (2H._in), 2.41 (\2| s),

2.63-2.70 ( v %Loo 3.58 (5H, N3, 12 (3H s), 3.68- 3799 (4H, in)
6.62-6.67 (1H ny, 6;93-7.00 (1H, .31.7.36 (1H m 7.65 (1H,

10.09 (1H, br s)} 11.47 (1H, Ix s), 1% 57 (llH hr s). 1PNWR (DVBO Dc, )
0 84 (3Hdd ci ¢ 771. 38.8 Hz), 1,01 <()6H s),

“7Si- *;SL
5 [0277]

In the same manner as in Example 1, Step 8, the title
compound {24 mg, yield 35%) was cbtained from N-(2-{6, 6~
dimethyl-1-[2~-(trimethylsilyl)ethoxymethyli-4,5,6,7-
tetrahydro-1H-indazol-3-yl}-1-[2~

10 {trimethylsilyl)ethoxymethyl]-1H-indol-6~yl)-N-ethylamine (110
mg, 0.19 mmol).
[0278]
Example 3
Production of benzyl N-{2-(6,6~dimethyl-4,5,6, 7-tetrahydro-1H-
15 indazol-3-yi)-1H-indol-6-yl}-N~methylcarbamate
[0279]

7 “E" A o,
SR
S
0) T
(
S

10280]

A solution of benzyl N-(2-{6,6-dimethyl-1-12~

20 (trimethylsilyl)ethoxymethyl}-~4,5,6, 7-tetrahydro-lH-indazol~3~
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L51-1.62 (2H, In), 1.85 (211, n), 2.42 (2H, s), 2.64-2.71 (2H, m), 2.99-355
(511,111), 3.33 (3H s), 3.70 1.01 (1H, m, 6.61-6.67 (1H, m, 6.92-7.01
(1H, in), 7.31- 7.38 (Ili, in), 7.59-7.66 (11-1, m, 10.14 (III, tar s),
11.48 (TH, yhe- é)l2iQtEBnc?ulﬂ_}leSilbyls)ethdasgtm%@yhsﬂlm*s@dt@z646(1 448 448 189 H
C3\ N CH /c) Hp

S Hp 161?164} aF?E”B“G?@ 31% g'ml%NmTO%googﬁa “Cg\%rﬁxﬁmp g lS[L8§5§
Tabl e 1-39iExXN, Rtauesti @l £d.00amilde NVB2Mal ) WasOadcﬂ'é&\ll\ﬂ% pnso- Do 6: 1.01
(6H ), 1tg%rébg%ylam§2nfa$ gggo&%gb n) 1 829% ggof? concentrated in
5 advance under reduced pressure, and then ethylenediamine (19
ml) was added. The mixture was stirred with heating at 90 °C
for 7 hr. After cooling, water and ethyl acetate were added,
and the organic layer was separated. Then, the agueous layer
was extracted with ethyl acetate. The combined organic layers
10 were washed successively with water, 10% aqueous citric acid
soiuntion and saturated brine, and dried over sodium sulfate.
Socdium sulfate was removed by filtration, and the filtrate was
concentrated under reduced pressure. The residue was purified
by silica gel chromatography to give the title compound (7.2 g,
15 yileld 81%).
[0281]
Example 4
Production of (8)-N-[2-(6,6~dimethyl-4,5,6,7-tetrahydro-1H~
indazol-3-yl)-1H-indol-6-yl]}-N-methyl-2- (morphclin-4-
20 yl)propionamide
[0282]
{step 1)
Production cof N~[2-(6,6~dimethyl~4,5,6,7-tetrahydro-1H~-
indazol-3-yl)-1H-indol-6-yll-N-~methylamine
25 [0283]

[0284]

Under a nitreogen atmosphere, to a solution of benzyl N-
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?2 CH3 m), 2.41 (21-1, s), 2.65- 1. 2.70 (2H, m), 2.70-2.95 192 \N
(311, m), 3.17-3.25 (3H, 408 406 n), 3.76-3.84 (2H m, 6.59- 6. 63
(111, m), 6.89- H3c 40 6.98 (113, m), 7.28-7.34  HpN (1H, a),

7.55-7.61 (%llg, 6~ djm@thﬂﬂrﬂ5a&QH —tBk rShydro- 1&21ﬁ&h4dﬂjz Var) ~S)¥-indob-C
1H NMVR pnso- Do 8: N 1HPCH3 1,01 (6H,_s) 9
1.55-1. 61 E2ml)-N r(fﬁihyfgarbza%ez optainpd fy, Example gh @ 0‘3(’2I]11 ??;“Oli 73-

2.99 (3H, 1H)et§a&§1 %fznl were added 10% palladium-carbon (723 mg)

and ammonium formate (2.5 g, 39 mmol), and the mixture was

5 stirred with heating at 65 °C for 40 min. After cooling, the
reaction mixture was filtered through celite, and the filtrate
was concentrated under reduced pressure. The residue was
slurry~washed in water (300 ml}. The precipitate was collected
by filtration, washed with water, and dried under reduced

10 pressure to give the title compound (4.5 g, yield 90%)f
'H-NMR (400MHz, DMSO-de) &: 1.00 (s, 6H), 1.56 (t, 2H, J = 6.41
RBz), 2.38 (s, 2H), 2.61 (t, 28, J = 6.41 Hz), 2.63 {d, 3H, J =
4.81 Hz), 5.24-5.34 (m, 1H), 6.33-6.46 {(m, 3H), 7.18 {(d, 1H, J
= 8.41 Hz}, 10.65 (s, 1H), 12.28 (s, 1H).

15 [0285]
(step 2)
Production of (8)-N~[2-{6,6-dimethyl~4,5,6,7-tetrahydro-1H-
indazol-3-yl)-1H-indol=6~yl]-N-methyl-2~ {morpholin-4-
y1l)propiconamide

20 [0286)

To s solution of N-{2-{6, 6-dimethyl-4,5,06, T-tetrahydro-
TH~indazol~-3-yl)~1H-indol-~6-yl)~N-methylamine (45 mg, 0.15
z5 mmel) in pyridine (1 ml) were added (8)-Z-(morpholin-4-

PR -
LA

B B T e S e o~ Tl Woafororn T,
Voo PROLLONLC all e 1N Reerencs L¥am

e
o LT

oht le 3 (110 mg,
0.69 mmol) and l-ethyl-3-(3-dimethylamincpropyl)carbodiimide
hydrochloride (106 mg, 0.55 mmol) at room temperature, and the
mixture was stirred for 14 hr. To the reaction mixture were

30 added chloroform and water, and the organic layer was
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193 (311, m, 3.81-3.94 (2H, 466 464 m, 4.77-4.82 (1H m,

6.59-6.64 (1H, n), 6.91- 6.98 (111, m, 7.30-7.35 (111, m,
7.55-7.60 (111, m, 11.41 (1H, hr s), 12.51 (111, br s). 1H NWVR
(DVBO- Do) 6eparalpdi oliPel c@fa(bl, 18yer lwdd-drie2l (BHr mpdilm78ulf87e( 2H

iy lag oy gt yBlaowadiitng by b §20ich Tana S iliado i e
(2H, in), 60h8ehtbéted ulddl rdBucel 90ebs98c(lhihen, the residue was
dissclved in a mixed solvent of tetrahydrofuran (1 ml) and

5 methancl (1 ml). To the soluticn was added 2 N agueous sodium
hydroxide sclution (0.35 ml) at room temperature, and the
mixture was stirred for 20 min. To the reaction mixture were
added chloroform and water, and the organic layer was
separated. The crganic layer was dried over scodium sulfate.

10 Sodium sulfate was removed by filtration, and the filtrate was
concentrated under reduced pressure. The residue was purified
by thin layer silica gel chromatography to give the title
compound (52 mg, yield 78%).

[0288]

15 Example 5
Production of (S)-N-[2-(6,6-dimethyl-4,5,6, 7-tetrahydro~1H-
indazol-3-yl)-1H-indol-6-yl]-N-methyl-2~ (morpholin-4-
y1l)propionamide hydrochloride

[0285]
Vo3 V=
N\‘(\N/ﬁ N\(\N/\\
0 4]
5 L 5 [
B e
N\_NH \_NH
HCI
| N [ N
20 f
(0290}
Tooa solution of (S)-N-[2Z2-{6, 6~dimethyl~4,0,6,7-

tetrahydro-lH-indazrol~3-yl) -1d-indol-6-yl]-N-methyl-2-
(morpholin-4-y1l)propionamide obtained in Example 4 (100 mg,
25 0,23 mmol) in ethvl acetate (1 ml) was added 4 N hydrochloric
acid/ethyl acetate (0.06 ml, 0.24 mmol) at room temperature,
and the mixture was stirred for 20 min. The precipitated
crystals were collected by filtration, washed with ethyl

acetate, and dried under reduced pressure to give the title
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m, 7.28-7.35 (1H, ta), 7.54-7.62 (111, n), 11.34- 11,49 (111, m,

1250( 111, hr s). 1H NVR ( DI ASO Do) 6: \' \A cl; 0.95-1.08 (9H

nm, 1.01 ? 14'CR, (6H, s), 1.26 (311, s), % cnB 1.54-1.60 (2H, m,

2.41 (2tmposhg 27550¢1H 2%)., 2.63-2.72 (2H, m, 2.66 9 (111, a),

3.18 (3H, %52 4ﬁP 478 4.60-4.76 (IH, in), 6.54- FI,C 6.62 (1H, ,

6. 82-6. 92 ﬁ} I (111., m, 7.21-7.31 (H, m, 7.50-7.55 (111, rn),
Example 6

Production of N-{2-(6,6~dimethyl~4,5,6,7-tetrahydro-1H-
5 indazol-3-yl)-1H-indoi-6-yl]-N-methyl-2-(3-oxomorpholin-4-

y1l)acetamide

(02927
\ 0
N k\(“w)\%
/ﬁj AN
NN . N —
T(Nl\/o -
|\N R
N iNﬂ
H H
[0253]
10 Under an argon atmosphere, to a solution of N-[2-(6,6~

dimethyl~4,5,6, 7-tetrahydro-1H-indazol~-3-yl)-1H-indol-6-yl]-N-
methylamine obtained in Example 4, Step 1 (40 mg, 0.314 mmol)
and (3-oxomorpholin-4-yl)acetic acid obtained in Reference
Example 4 (76 mg, 0.48 mmel) in pyridine (1.3 ml) was added 1-

15 ethyl-3-(3-dimethyliaminopropyl)carbodiimide hydrochloride (91
mg, 0.48 mmol) at room temperature, and the mixture was
stirred at room temperature for 12 hr. Then, the reaction
mixture was concentrated under reduced pressure. The residue
was dissclved in methancl (1.2 ml), 2 N agueous sodium

20 hydroxide solution (1.0 ml) was added, and the mixture was
stirred at room temperature for 45 min. Then, to the reaction
mixture were added water and ethyl acetate, and the crganic
laver was separated. The aguecus laver was extracted twice

with ethyl acetate, and the combined organic layers were

o

25 washed successively with water and saturated brine, and dried
over sodinm sulfate. Sodium sulfate was removed by filtration,
and the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel chromatography to give the
title compound (40 mg, vyield 67%).

30 [0294]
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11.39 (1H, hr s), 12.50 (111, br.$). 196 Hp 0 Hp | 40 N-.1,7-1)N7
0s\ \O Hsci el CH, 1H NVR (DVBO-D6) 8 1.01 (6H, s), 1.50-1.61 (3H, ny,
1.94-2.07 (1H, ), 2.12-2.27 (2H, n), 2.42 (2H, s), 2.65-2.71 (2H in.
3.19 (3H, EkamﬁléO’?(BH s), 3.25-3.35 (2H, 1), 3.54-3.60 (1H, ), 3.74-3.82
(1H, m), 3.89-3.97 (1H M, 6.60- 6 1 (

7.29-7.33 F{Plduich}onﬁ%e77 %16"@141?@1—??)\(% %1'5'4@”% 1??%?9“%3 fé*lééldégfﬁl”ér s).
464 462 [%@gz]{HLJﬁ@&ﬁeJ{% %r@&yl@@ a8t puUehURabiréoymi a NVR M5 (MrH) M5
(MH 197 > SRR R Hp/ Il CH 1H NMR

( Dns 0- Do) @etmyeau(l:eHm%‘f)hyllanazﬂﬁl 61 (3H, n), 1.96-2.06 (1H, in), 2.12-2.26
(2H, nth. 2 %9% H s), 2.64-2.72 (2H n), 3.20 (3H, s), 3.20 (3H s),
3.25-3.37 ( ﬁ) 3.57 (1H, d, J = 16.5 Hz), 3.74-3.82 (1H, in), 3.93 (1H,
d, J = 16. Gskep, 16.59-6.64 (1H, ), 6.88-6.94 (1H n), 7.27- 7.33 (1H, In),

7.56-7.61 n), 11,43 rs), .1 1H, br s). 464 462 HP?1 N 2/,
N1 11?)11 roéuFF?L?lN {6“% Cﬁﬂl@%‘flﬁ ﬁ%/rfa pPITBO- D0)6 -r 1.01 (6H, s),

1.50-1.61 (%Hlmé@ﬂylglfﬁlXéﬁﬁoéﬂmeﬁ%yﬁ% @2Hy6”?rtatfﬁhy&&éﬁiﬂ4ﬁhdbzdﬂF3—3 20
(3H, s), 350 311, m, sl, 6.5 65 .,, (111, ax).
6. 86-6. 95 lerlni? %tgumqt@mﬂquyl ﬁﬁhoxymethyl} 1H indcle-6-carbdxylic

10 acid (2-hydroxy-l-methylethyl)amide

102961
0 OH
O 9 /(\
N
H
NN
ﬁ QH N\ N
At 0 " L —— ﬁ
N I HN ]\,N 0
0) Pl N
i
e ;7
7 —;;Si-
[0297]

To a solution of 2-{6,6-dimethyl-1~-[2-

15 (trimethylsilyl)ethoxymethyl]~4,5,6,7-tetrahydro-l1H-indazol-3~-
y1}=1~12~(trimethylsilyl)ethoxymethyl]-1H-indole-6-carboxylic
acid obtained in Example 1, Step 4 (500 mg, 0.88 mmol) in N,N-
dimethylformamide (5 ml) were added l-hydroxybenzotriazcle
monohydrate (161 mg, 1.1 mmol}, l-ethyl-3-(3-

20 dimethylaminopropyl)carbodiinmide hydrochloride (202 mg, 1.1
mmel) and 2-aminc-l-propancl (84 mg, 1.1 mmol} at room
temperature, and the mixture was stirred at room temperature
for 7 hr. To the react

res

ion mivture were added water and ethyl
acetate, and the organic layer was separated. Then, the

25 organic layer was washed successively with water and saturated
brine, and dried over sodium sulfate. Sodium sulfate was

removed by filtration, and the filtrate was concentrated under
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7.54-7.61 (1H, nm), 11.44 (IH hr s), 12.53 (IH hr 424 422 | 1,C CH, CH,

H C-1 CHN -CH 1H NMR (DVBO D6) 6- 0.88-0.98 (6H, nj, 1.01 (2H m

2 41 (2H, s), 2. 65- 570 (2H, ), 2.71-3.01 199 (4H, ), 3.16-3.25
(3H, 436 4§éducéa)pr§s§§fé 89nk2He s Mhue was@mﬁ&Jﬁﬁﬁﬁb(lﬁalﬁha 8290-

6.99 (1H, M), (1H, m, 7.55-7.61 (1H m, 11.45 (1H br
s), 2cbgom@ppgrﬁp@y £o giNECtIH NVRLEDVBOPDS)d 5¢511 ng.Cc AG1f P3%) -

0.62-0.73 ¢AHo ) 4ok, ( Shbscshy) 15 54k B2 (2Hon), Modbl (s, om), 0.68

(t, 2H, J = 8.12 Hz), 0.87 (t, 2B, J = 8.12 Hz), 1.03 (s, 6H),
5 1.17 (d, 3H, J = 6.72 Hz), 1.54 {t, 2H, J = 6.26 Hz), 2.50 (s,

2H), 2.62 (t, 2H, J = 6.26 Hz), 3.29 (t, 2H, J = 8.12 Hz),

3.35-3.39 (m, 1H), 3.48-3.53 {m, 1H), 3.60 (t, 2H, J = 8.12

Hz), 4.01-4.11 (m, 1H), 4.74 (t, 1H, J = 5.68 Hz), 5.41 (s,

21), 6.11 (s, 2H), 6.76 (s, 1H), 7.57-7.67 (m, 2H), 8.01 (4,
10 1H, J = 7.88 Hz), 8.15 (s, 1H).

[0298]

(step 2)

Production of 2-{6,6-dimethyl~1-[2-

(trimethylsilyl)ethoxymethyl]-4,5,6,7-tetrahydro~lH~-indazol~3-
15 yl}—l—[2—(trimethylsilyl)ethoxymethyl]—1H~indole-6—carboxylic

acid [2-(tert-butyldiphenylsilyloxy)-1l-methylethyl]amide

102861

1~ axte

= -

N
H L
N
N H
_-_—_~_>—
\ .
NN
g 7\ )
5i” 2 0
0 -] | N
N -
¢ A
1
/ (
.
J
(03001
20 To a solution of 2-{6,6-dimethyl~1~{2Z~
(i et ily Tsil _y_i Vet ').c\,y.mut Lﬂyl} -4, S’, 6,, 7- tcti:ahydrclﬁindazci3

yl}~1«[2w(trmmethyL51lyl)ethoxymethyl}mleiﬁle@wGwcarboxylic
acid {2-hydroxy-l-methylethyl)amide (265 mg, 0.42 mmol) in
N, N-dimethylformamide (2.7 ml) were added imidazcle (35 mg,

25 0.51 mmol} and tert-butyldiphenylsilyl chloride ({132 ul, 0.51
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m, 1.87-1.95 (1H, .in), 2.41 (2H, s), 2.65-2.71 (2H, 111),
2.73-3.13 (3H, 200 n), 3.16-3.26 (3H, in), 434 432 3.79-4.04 (2H, in),
6.57- 6.64 (1H, In), 6.88-7.00 (1H, in), 7.26-7.36 (1H, m,
7.53-7.61 (iHi) Minder idd-dAbiitd, BhdskhelRidBure widlHtibres) at roHBC

1H NVR ( DMVBO- D6) 8: Hp 1010D HPCH 7.17 (3H_s), 7.42 (6H, 20_s), 756
(3H, s), 7temperatgre for g dzf-(zﬁpeiln)*}%?%-@%%mn mixture were added

water and ethyl acetate, and the organic layer was separated.
Then, the organic layer was washed successively with water and
5 saturated brine, and dried over sodium sulfate. Sodium sulfate
was removed by filtration, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel
chromatography to give the title compound (341 mg, yield 93%).
'H-NMR (400MHz, DMSO-dg¢) &: -0.24 {s, 9H), -0.03 (s, 9%H), 0.64
70 (t, 2H, J = 8.12 Hz), 0.87 (¢, 2H, J = 8.12 Hz), 1.00 (s, 9H),
1.02 (s, 6H), 1.26 (d, 3H, J = 6.96 Hz), 1.53 (t, 24, J = 6.38
Hz), 2.50 (s, 2H), 2.60-2.65 (m, 2H), 3.24-3.28 (m, 5H), 3.55-
2.65 {m, 3H), 3.70-3.77 {m, 1H), 4.23-4.34 (m, 1H), 5.41 (s,
2H), 6.09 (s, 2H), 6.76 (s, 1H), 7.36-7.47 (m, 6H), 7.58-7.67
i5 {m, 6H), 8.10-8.16 (m, Z2H).
[0301]
(step 3)
Production of 2-{6,6-dimethyl-1~[2-
(trimethylsilyl)ethoxymethyl]l-4,5,6, 7-tetrahydro-1H-indazol-3-
20 yl}-1-{2-(trimethylsilyl)ethoxymethyl]-1H-indole-6-carboxylic
acid [(2-(tert-butyldiphenylsilyloxy}-1-
methylethyl]methylamide

[0302]
n
o0
5
ffMQ N .
2
Q i
'“{i\ﬁw\ﬂ ”\L
- N
>
”’}‘§im
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(1H, in), 8.55-8.64 (1H, m, 8.82 (2H, s), 9.05- 9.12 (2H, in),
9.24-9.29 201 (114, na), 9.61 (3H s), 421 419 9.88-9.95 (1H ),

10.16-10.23 (1H, in.), 12,99-13.04 (114, in), 13.25-13.32 (1H, 1In),
13,62-13,6§0g@3g |n) 13.95-13.99 (1H, /n), 17.79 (11-1, In s),
18.94 11H [ 0358] [TabI e 1-41 structural formul a NVR

1H NVR pnso- Do 5Un@6382311 D49 thff% ]E‘i 5165‘312#19?) ofy %49 'ﬁ H s), 2.27
6. 47 ?iH 15 BT 799rlf%t‘*’%‘l%l%8§ @”ﬁﬁ?ﬁ%&“ﬁﬁi%ﬂl? W, 12,35
12. 411H, i hetrikydiR- Pisiordae B:-30.y42 -(t | 22H J =7.4 H), 0.91 (t 1H, J =
R T e il
2.78 (s, 2yer8-35t 3120 KRy B3 y14:48-4-béthleOnBlinide (337 mg, 0.39
mmol} in N,N-dimethylformamide (3.4 ml) were added sodium
hydride (19 mg, 0.47 mmol) and methyl iodide (36 pl, 0.58 mmol)
under ice-cooling, and the mixture was stirred at room
170 temperature for 3 hr. To the reaction mixture were added water
and ethyl acetate, and the organic layer was separated. Then,
the organic layer was washed successively with water and
saturated brine, and dried over sodium sulfate. Sodium sulfate
was removed by filtration, and the filtrate was concentrated
15 under reduced pressure. The residue was purified by silica gel
chromatography to give the title compound (149 mg, yield 44%).
'H-NMR (400MHz, DMSO-d¢) &: -0.23 (s, 9H), -0.05 (s, 9H), 0.59-
0.62 (br m, 2H), 0.86 (dd, 2H, J = 10.44, 5.80 Hz}, 0.98 (s,
94), 1.02 (s, 6H), 1.08 (br s, 3H), 1.54 (t, 2E, J = 6.26 Hz},
20 2.50 (s, 2H), 2.61-2.64 (br m, 2H), 2.83 (s, 3H), 3.21-3.29 (m,
2H), 3.38-3.46 (m, 0.6H), 3.54-3.83 (m, 1.4H), 3.58 (t, 2H, J
= 8,00 Bz), 4.04-4.17 (m, O.6H), 4.72-4.90 (br m, 0.4H}), 5.39-
5.41 (br m, 2H), 5.69-5.83 (m, O0.6H), 5.96-6.09 (m, 1.4H),
6.77 (s, 1H), 7.11 (d, 1H, J = 9.04 Hz), 7.17-7.75 (m, 12H).
25 [0304]
(step 4)
Production of 2-(6,6-dimethyl-4,5,6,7-tetrahydro-1H-indazol~3~
yl}~LH~indole-6-carboxylic acid (2-hydroxy-1-
methylethyl)ymethylamids

3o [0305]
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4.96-5.03 (m 0.7H), 6.55- 6.62 (m 114), 6.84-6.92 (in, 1H), 7.20-7.30 (m
114), 7.47-7.57 (in, 114), 11.28- 11.46 (m 114), 12.52 (br s, 1H). 1H NW\R
pnso-Do 5: 0.27-1.26 (10H m, 1.01 (614, s), 1.55-1.61 (2H, In), 2.41

(214, s), 2. 61 2. 91 (5H m), 3.14-3.21 (314, in), 4.61-5.04 (114, n), 6.55-
6.61 (114, n), 6.87- 95.‘4(_1H in), 7.22-7.32 (1H m), 7.47-7.59 (1H in),

11. 321147 (11 1, in}d %2 4@2,55 OH, n), MB (M+14) 422 436 450 448 434 NB
(M H 420 448 446 20 43 (1H _in), 11.20- HOH3 CH' NN CH Si? HC

IS H C 203 HO C. HB' A NNH \ C 40CH, H3c Si Hp %204 HCH9B-CH 3.'- NN
"CH, .CH, \ Nilsc el H C13C:\\ OH, .-->-. Y \ N.------

1-136---'-Z -M 34 NVR (DVBO DB) 8( - >y 75 (1011, in), 1.01 (614,
s), 2.41 (214, s) 42, 63- 3.04 {53t>m), 3. .2 (3H in), 4.85-5.04 (1H.
m, 6.54-6.60 (1 ny, 6.85, 6.92 (114, 7.21-7.31 (114, in), 7.47-7.56
(114, in), 11,31- 1\41 (114, in), 12.48-12. H(114 m .

\,N I N
N .
.- N
?3 /?' H
—/Si-_
[0306]

A solution of 2-{6,6-dimethyl~1-[2-
(trimethylsilyl)ethoxymethyi]-4,5,6,7-tetrahydro~lH-indazol-3-

5 yli-1-[2-(trimethylsilyl)ethoxymethyl]-1H-indole-6-carboxylic
acid [2-{tert-butyldiphenylsilyloxy)-l-methylethyllimethylamide
(145 mg, 0.17 mmol) in N,N-dimethylformamide (1.2 ml) was
added to tetrabutylammenium fluoride (1.7 ml, 1.7 mmol)
concentrated in advance under reduced pressure.

10 Ethylenediamine (0.29 ml) was added, and the mixture was
stirred with heating at 20 °C for 14 hr. After cooling, to the
mixture were added water and ethyl acetate, and the organic
layer was separated, washed successively with water, 10%
aquecus citric acid solution and saturated brine, and dried

15 over sodium sulfate. Sodium sulfate was removed by filtration,
and the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel chromatography to give the
vitle compound (57 mg, yield 20%).

{0307
20 Example 3

[ 2 T VS, DY IR o AW ¥ i
FrOQUCTLIOn Ol N~ t2 (u"-s. o

tetrahydro-1H~-indazol-3-~yl)~1H~indol~6~yl]-N-methyl-2-{2-
oxopiperidin~i-yl)acetamide
[¢308]

25 f{step 1)
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06 cii,

7.
3H),
1H),

S,
S,
0

3. 62 3.72

OH all H C SIN H3cN 1H NMVR (DMSO-D6) 8: 1.01 (s, 6H), 1.06 (t,
7.25 H),

05 Hg) ) -1~ §§w$1§r1rgé’ﬂ:hy‘]lml 1 %LHZ)Hfmgtﬂ 1(51H2i'ﬁd012~657y1( sy-2H) . 3.
s,

m

1H, J =78.46 Hz), 7.

7Usbhydaming J = 8.46 Hz), 11.41 (s, 1H) 12.54 (s, 1H). 381 379

8 6| '([8303 1- 1- NMR (DIVBODG) 8: 1.01 (s, 611), 1.57 (t, 211, J = 6.45
2.4

55
207
3H,
17
21

, 2.65-2.67 (br m 2H), 409 (1., 2H i - 7.96 Hz), 4,43

(t 2H 3 =7.96 Hz), 6.53 (s, H), 7.16 (d, 1H 3 = 8.87 Hz), \7 49 (d,
J =8.87 H), 7.61 (a, 1, 114), 12.47 (s,11-1). 351 349 Ho ANIVR
(D1vI SO D5) 6: Th 0.89 (t, 3H, J = 7.42 Hz), 1.01 (s, , 1.58
2H, J =6.25 Hz), 1.97 (q, 2H, J =7.42 Hz), 2.41 (s, H) ,
2.63-2.71 (m 2H), C sl mB\ 44-3.52 (m 2H) 3. 69
’\Q\/{-‘a u\ D I
0 Al

10

15

20

[0310]

In the same manner as in Example 1, step 7, the title
compound was obiained from tert-butyl &-benzyloxymethyl-3-
iodo-6-methyl-4,5,6,7-tetrahydroindazole-l-carboxylate
obtained in Reference Example 5 and l-tert-butyl 6-methyl 2-
beoronylindole~1, é~dicarbeoxylate obtained in Reference Example
2.

[0311}

(step 2)

Production of N-(2-{6-hydroxymethyl-6-methyl-1-[{2-
(trimethylsilyl)ethoxymethyl]~4,5,6, 7-tetrahydro~1lH-indazol-3-
yl}-1-[2-(trimethylsilyl)ethoxymethyl]-1H-indocl~6-yl)-N-
methyl-2- (2-oxopiperidin-1-vyl)acetamide

[0312]

130

6 3H,
- 1.58 (t, 2H J = 6.45 Hz), 2.42 (s, 2H), 2.63-2.72 (m 2H),
61- 3.74 (m 4H), 4.45 (t, 1H, J = 5.64 Hz), 6.61 (s, 1H), 6.83 (d, 1H,
7.86 Hz) prédltt{sy diﬁN'(E4%54héﬂzkax&mFLEy866+ﬁQLhﬁﬂ.M&:%s 1FD 12.

2
J
>
G o o T ho P sen PR v o) 6447 By S o e
(
(
2

J

1H,



HaC 381 379 (t, 2H, J = 6.36 Hz), 4.63 (t, 1H J = 5.64 Hz), 6.59

(s, 1H), 6.86 (d, 1H, J = 8.46 Hz), 7.24 (s, 1H), 7.53 (d, 1H J =
8.46 Hz), 11.37 (s, 1H), 12.52 (s, 1H). H, C 1H NVR (DVSO- Do) 8:
H C 110 1.00 (s, 6H), 1.57 (t, 2H, /110 J = 6.25 Hz), 2.08 (tt, 2H
J = 7.05, 7.05 Hz), NN 2.40 (s, 2H), 2.46-2.51 210 (M 2H
2.59-2.72 (m 349 347 Nj(‘ff)

o

10

15

40

[0313]

To a solution of N-(2-{6-benzyloxymethyl-6-methyl-1-[2-
(trimethylsilyl)ethoxymethyl]-4,5,6, 7-tetrahydro-1H-indazol-3-
yl}-1-[2- (trimethylsilyl)ethoxymethyl]-1H~-indol-6-yl)-N~
methylamine (150 mg, 0.23 mmol) in N,N-dimethylfcrmamide (3
ml) were added (2-oxopiperidin-l-yl)acetic acid obtained in
Reference Example 6 (43 mg, 0.27 mmol), l-ethyl-3-(3-
dimethylamincpropyl)carbodiimide hydrochloride (52 mg, 0.27
mmol) and l-hydroxybenzotriazole monohydrate (37 mg, 0.27
mmol), and the mixture was stirred at room temperature
overnight. To the reaction mixture were added ethyl acetate
and water, and the organic layer was separated, washed
successively with water and ssturated brine, and dried over
sodium sulfate. Sodium sulfate was removed by Liltration, and
the filtrate was concentrated under reduced pressure. The
residue was purified by silica
(2—{6~benzyloxymethyl~6-methyl-1~[2~
(trimethylsilyl)ethoxymethyll~4,5,6,7~tetrahydro-1H-indazol-3-
yll-1-[2~- {trimethylsilyl)ethoxymethyl}-1H-indol-6-yl)-N-
methyl-2-(2-oxopiperidin-~1-yl})acetamide (158 mg). Under a
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2H), 3.86
Hz), 7.46
(s, 1H).
00J =6
Hz), 2.41
2H), 6.55

i0

15

20

25

(t, 2H, J = 05 Hz), 6.52 (s, 1H), 7.20 (d, 1H, J = 8.46
(d, 1H, J 8.46 Hz), 7.69 (s, 1H), 11.21 (s, 1H), 12.47
CN H C 11-1- NNR (DVBO- Do) 8: HC1.01 (s, 6H), 1.58 (t, 2H,
-ﬁ@tf‘@ &N h@&:ﬁpk&&e, - B (sbhhtléﬂﬂ)oi 26139 tai2dd m—=¢2 {6-6. 25

2 71 (m FD 56- 363 36 % ?? (in,
pgnzyloxgmgghyk;Qqug@leiI{2E|{rlmethy1511y1)ethoxymet y

4,5,6,7—Letrahydro—lﬁ indazol-3-yl}-1~[2~
(trimethylsilyl)ethoxymethyl}~1H-indol~6-yl}-N-methyl-2-(2-
oxopiperidin-l-yl)acetamide (158 mg) in a mixed solvent of
methanol (0.8 ml) and tetrahydrofuran (0.8 ml) was added 20%
palladium hydroxide-carbon (150 mg) at room temperature, and
the mixture was stirred under a hydrogen atmosphere at normal
pressure for 4 hr. The reaction mixture was filtered tThrough
celite, and the filtrate was concentrated under reduced
pressuré to give the title compound (120 mg, yield 75%}.
'H-NMR (400MHz, DMSO-dg) &: -0.21 (9H, s), -0.04 (9H, s), 0.67
(?H, t, J = 7.86 Hz), 0.86 {2H, t, J = 8.06 Hz), 0.93 (3H, s),
1.44-1,73 (6H, m), 2.12-2.21 (2H, m), 2.39 (1H, d, J = 16.52
Hz), 2.59-2.65 (2H, m), 2.59 (1H, d, J = 16.52 Hz), 3.22 (3H,
s}, 3.27 (2H, s), 3.31 (2H, t, J = 8.06 Hz), 3.59 {2H, t, J =
7.86 Hz), 3.81 (2H, s), 4.71 (14, t, J = 5.44 Hz), 5.38 (1H, d,
J = 11.28 Hz), 5.41 (1H, d, J = 11.6%9 Hz), 6.02 (1H, 4, J =
10.48 Hz), 6.07 {1H, 4, J = 10.88 Hz), 6.74 (1H, s), 7.06 (1H,
d, J = 7.66 Hz), 7.60 (1H, s), 7.64 (1H, 4, J = 8.06 Hz).
(0314}

(step 3)

Production of N~[2-{6-hydroxymethyl-6-methyl-4,5,6,7-
tetrahydro-1H-indazol-3-yl) ~1H-indol-6-yl] ~N-methyl-2-(2-
oxopiperidin-l-yl)acetamide

10315]

N A g B {
. | N ” \,
H{] Y ‘-—NI
) Si” 3
' N
0 5 HO i N
8 H
73 [
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8.46 Hz), 7,19 (s, 1H), 7.46 (d, 1H, J = 8.46 Hz), 11.30 (s, |IM

12.50 (s, 1H) . [ 0360 Table 1-43 Ex. No. structural fornula NVR M5
(M+H) I\/IS(MH) / CH3 1H NVR pnso- Do 5: 0 0.89 (t, 3H, J =7.42
Hz), 1.01 i@z—&) 158 (t, 2H, J = 6.25 Hz) 0 1.97 (q, 2H, J =
7.42 Hz), 2.62- 2.72 (m 2H) , 1 (s 212 3H), 3.39

(t, 2H, J = 305 898011&-1:@10@17 N+ (BN {6 hydroxymethyl 6 -methyl-1-[2~
(trimethylsilyl)ethoxymethylj-4,5,6,7-tetrahydro- 1H-indazol-3-
yl}—l—[2—{trimethylsilyl)ethoxymethyl]—1Hmindol—6—yl)w -

5 methyl-2-(2-oxopiperidin-l-yl)acetamide {63 mg, 0.08 mmol} in
N,N-dimethylformamide (1.5 ml) was added te tetrabutylammonium
fluoride (0.6 ml, 0.6 mmol) concentrated in advance under
reduced pressure. Ethylenediamine (0.2 ml) was added, and the
mixture was stirred with heating at 80 °C overnight. After

io cooling, water and ethyl acetate were added, and the organic
layer was separated. Then, the organic layer was washed
successively with water and saturated brine, and dried over
sodium sulfate. Sodium sulfate was removed by filtration, and
the filtrate was concentrated under reduced pressure. The

15 residue was purified by thin layer silica gel chromatography
to give the title compound (5.5 mg, yield 16%).

[03171

The compounds of Examples 9 - 381 were obtained in the
same manner as in the above-menticned Examples. The structural

20 formulas and ‘H~-NMR spectrum data thereof are shown in Tables

1-1 to 1-78.

In the Tables, the compounds in an optically active form
are indicated with (an optically active form) under Example No.

'H-NMR spectra were measured in CDCl; or DMSO-Ds;, with

25 tetramethylsilane as an internal standard, and all b values are
shown in ppm. Unless specifically indicated in the Table, the
raesolution capability was measured at 400 MHz.

The symbols in the Tables mean the fo

Tlowing.
s: singlet
30 d: doublet
L triplet
g gquartet
dd: double doublet
ddd: double double doublet

35 brs: broad singlet
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6.04 Hz), 3.39 (s,

(d, 1H, J = 8.26 Hz),

11.38

6H), 1.58 {
HO 3.17 (s,
4H),
1H, J =

(S 1H),
3H)

[0318]
Table 1-1]

1m§ﬂ%plet‘]
4.67 (t, C@@ﬁlB@@ cagrtant 1H,

2H), 3.79 (t,
7.24 (s,

12.53 (s, 1H).
6.18 Hz),
2H, J

J

48 (q,

2H, J
1H),

= 6.04 Hz), 6.60
7.54 (d, 1H, J
11-1- NMR ( DMSO- Do) 6:
41 (s, 2H) ,
6.03 Hz), 3.64-
5.62 Hz), 6.60

2.

(s,

(s,

1H),
= 8.26 Hz),

6. 84

1.01 (s,

1H),

2.63-2.70 (m 2H),
213 -/-0 3.74 (m

6.88 (d,

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

H.,C
!

N 0

CH,

1H-NMR (DMSO-Dg) 6: 1.01
(6H, s}, 1.55-1.61 (2H, m), 1.75
(3H, §), 2.41 (2H, s), 2.63-2.69
(2H, m), 3.17 (3H, s), 6.57-6.61
(1H, m), 6.85-6.90 (1H, m),
7.21-7.25 (1H, m), 7.52-7.57
(1H, m), 11.41 (1H, br s), 12.54
(1H, br s).

337

335

JH-NMR (DMSO-De) 6: 1.01 (s,
6H), 1.03 (t, 3H, J = 7.00 Hz),
1.58 (t, 2H, J = 6.29 Hz}, 2.41
(s, 2H), 2.62-2.73 (m, 2H), 3.66
(q, 2H, J = 7.00 Hzj, 6.60 (s,
1H), 6.84 (d, 1H, J = 8.05 Hz),
7.21 (s, 1H), 7.55(d, 1H, J =
8.05 Hz), 11.38 (s, 1H), 12.53
(s, 1H}).

351

349

:H-NMR (DMSO-Dy) &: 1,01
(6H, s, 6H), 1.57 (2H, t, 2H, J =
6.01 Hz), 2.41 (2H, s, 2H), 2.65
(2H, t, 2H, J = 6.01 Hz), 3.27
(3H, s, 3H), 5.09 (2H, s, 2H),
6.56 (1H, s, 1H), 6.89 (1H, d,
1H, J = 8.01 Hz), 7.28-7.34
(6H, m, 64), 7.47 (1H, d, 1H, J
= 8.01 Hz), 11.28 (1H, s, 1H),
12.49 (1H, s, 1H).

429

427

IH-NMR (DMSO-Dg) 6: 0.95-
1.07 (34, m), 1.01 (6H, s},
1.54-1.61 (2H, m), 2.21-2.30
(90, m), 2.37-2.48 (2H, m),
2.41{2H, g}, 2.62-2.73 {ZH, m],
3.16-3.24 (1H, m), 3.19 (34, s},
3.44-3.53 (41, m}, 6.57-6.62
{15, m), 6.86-6.23 (1H, m),
7.26-7.32 (1H, m}, 7.51-7.57
(1H, m), 11.32 {1H, brs), 12.53
(1H, br s).

436

434
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8.16 Hz),
(s, H1),
6H), 1.58 (t,

2. 66

6.00 Hz),

11, 4.64 (t, 14, 3 5}4%(
8.23 Hz), 7.25| (s, 114) I

7.27

12. 53 H3CN (s, 1H).

(s, 1H), 7.53 (d,

1H, J = 8.16 H CIP'IN H),
HO 1H NVR ( DVSO-D5) 5:
H, _Cl13 = 6.03 Hz),

11. 41

1.01 (s,

1.72 (s, 'S 3H), 2 41 (

2H),

3.68

(t, 2H, 3 = 6.03 Hz),

(t, 2H, 5463‘6(7

\ FHFNMR (IMSZHDP6)FH:2.61 40,
365 2641, %),1C36 (3H, d,H3e 5:8 - - -

HCI

5129 1(54-1.62 (2fHn), $.488 (

(9H, ), 2.63-2.72 (2H, m),
2.96-3.17 (2H, m), 3.20-3.50
(6H, m), 3.65-3.99 (4H, m),
6.63-6.69 {1H, m), 6.96-7.03
(1H, m), 7.34-7.40 (1H, m),
7.61-7.66 (1H, m), 10.29 (1H,
br ), 11.48 (1H, br s), 12.60
(1H, br s}.

Nk
d, 1H,

436

434

[0319]
Table

1-2]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

HG
N\{
NN

HC
H,C

o

.

\\/o

IH-NMR (DMSO-Dg) 6: 1.01
(6H, s}, 1.54-1.61 (2H, m),
2.42 (2H, s), 2.63-2.71 {2H,
m), 3.21 (3H, s}, 3.31-3.37
(2H, m), 3.76-3.81 (2H, m),
3.83-3.87 (2H, m), 4.00
(2H, s}, 6.57-6.64 {1H, m),
6.90-6.97 {14, m), 7.29-
7.33 {1H, m), 7.55-7.61
(1H, m}, 11.48 (1H, br s},
12.55 (1H, br s).

436

434

H,C N
H,C

1H-NMR (DMSO-Dg) 6: 1.01
(6H, s}, 1.04-1.10 (3H, m),
1.54-1.60 (2H, m), 2.42
(2H, s}, 2.65-2.70 (2H, m),
2.82 (3H, s), 3.20-3.54 (2H,
m), 3.84-4.04 (1H, m),
4.46-4.89 (1H, m), 6.60
(1H, d, J = 1.2 Hz), 7.00
(1H, dd, J = 8.1, 1.4 Hz},
7.41-7.43 (1H, m), 7.51
(1H, d, J= 8.1 Hz), 11.38
(1H, brs), 12.52 (1H, br s).

381

379

TH-NMR (DMSO-De} 5: 0.92
(3H, 8, 1.53-1.68 (6H, m),
017 (2H, 8}, 2.20 (1H, d, J
= 16.12 Ha), 2.54 (11, d, J
= 16.12 Hz), 2.59-2.77 (2H,
m), 3.19 (3H, s}, 3.20-3.25
(OH, m), 3.26 (2H, &), 3.77
{2H, ), 4.62 (1H, s), 6.60
(1H, 8, 6.92 (1H, d, J =
7.66 Hzj, 7.31 (LH, s), 7.56
(1H, d, J = 7.66 Hz), 11.38
(1H, 5), 12.50 (1H, s).

448
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7.53 (d, 1H J = 8.23 Hz), 11.39 (s, 1H), 12.53 (s, 1H). | H NVR
(DMBO-D6) 6: 0.75-0.90 (m 2H), 0.98- 1.14 (m 1H), 1.01 (s, 6H), 1.29-1.42
(m 2H), 1.42-1.50 (m 1H), L51- 1.65 (m _6H), 2.07-2.17 (m_1H), 2.11 (s,
6H), 2.29 {t, [2H J = 7.05¢%Hz), 2.42 (s|:2KMRr ®N%O-13,) B210m| 2H), 13.61-3.76
(m 2H), 6/60i(s, 1H), 4-Gd, 1H ) = 826k ( 7x24; (s, 1H), 7/55 (d,

1H, J = 8.p6 Hz), 11.36 . 12,54 J% OB ST B (e dhso- Do 8: 101
(s, 6H), 1,38-11.48 (m 4-1.73 ({R29H7, 2435, 25D, 6H) .| 2.29 2.31!(m
1H), 2.35-P.44 (m 3H), 2'¢€, 2H), 2|BB62.TH(rhmRHREGE B, 94 (t, |2H, J|=

11.08 Hz), | 3.64-3.78 aH), 6.61 (s, L), 76e86 (1€,J 1H,39 = 8.06 Hz), .26
(s, 1H), 7|56 |(d, N= 8.06 Hz), 11. Doy 12, s, .| 3p6361
Table 1.44| 0 tix1™ ﬁ' \r al forrml)a NI\/R%%/%’( f/é"’](ﬂ)azé{.’.‘].z“f.%?ﬂ'(m, lﬁﬁﬁ NI\/RES
pmso- Do 8: 1.1 (s, 6H), 1.58 (t, |H2pHbLIs, 2K, Fl{s) 1.166-1. 78
(m 1H), 195-2. 06 (m 1H), 2, 15|418,J 6H0)50 2zRB-2 B8 | /1 (m 2H),
2,41 (s, 20, '-19 2.63-2,72 (M 22) {1y, 10.15 (s, 1H), 11.64

(s, 1H), 12.61 (s, 1H).
1H-NMR (DMSO-De) &: 0.99
(s, 6H), 1.55 (t, 2H, J =
6.29 Hz), 2.40 (s, 2H),
2.58-2.67 {m, 2H), 3.39 (s,
3H), 6.49 (s, 1H), 6.82(d, | 399 | 397
1H, J = 7.94 Hz), 7.07-7.18
(m, 3H), 7.20-7.29 {m, 3H),
7.43 (s, 1H), 11.37 (s, 1H),
12.54 (s, 1H).

10

[0320]
Table 1-3]
Ex. MS MS
No. structural formula NMR (M+H) | (M-H)
0 cH, |'H-NMR (DMSO-Dg) 6: 0.92

N cH, | (9H, s}, 1.01 (6H, s), 1.56-
C% 11,61 (2H, m), 2.42 (2H, s),
2.65-2.71 (2H, m), 3.12 (2H,
11 \_N d, J = 6.3 Hz), 6.61 (14, s), 379 | 377
7.47-7.54 (2H, m), 7.92 (1H,

H B s), 8.17 (1H, t, J = 6.3 Hz),
N N 11.51 {1H, br s), 12.57 (1H,
¢ br s).
9 o ["H-NMR (DMSO-Ds, 300 MHz)
)&/ “‘“{ " 15 0.0 (AH, 8}, 0.91 (3H, &),
& 0% 1101 (61, s), 1.55-1.61 (2H,
\f/ ), 1.81-1.92 (15, m), 2.42
N (2H, s}, 2.64-2.71 (2H, m), .
12 o 3.06-3.12 (2H, m), 6.61 (11, | -°° | 963
Hoel N 8), 7.45-7.54 {ZH, mj, 7.90-
we " 7.93 (1H, m), 8.26-8.32 (1H,
m), 11.51 (1}, br s), 12.56
{1H, br s).
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----- ..., 2.79-2,86 (in, | H), 1450 448 21'7 lip,, Hp-----....----N

3.45-3.52 (m 1H), 3.53-3.64 (m 2H), 3.65-3.72 (m 113), 3,71-3, 82
(br m 1H) 6.61 (s, 1H). 6.87 (d 1H, J = 8.26 Hz). 7.26 (s,
1H), 7.56 [d, [1H, | = a)zg:\HzH 1AM (DMSO-DA B) 0.902. 54 (s, |1H).

HB C1 N,| CH %i | Bu75: Q.01 86 (t, |3H, J]|=
7.15 Hz), [.01 @If é)éq%&é@ms?’%i%%ﬁ;{um, 1/51- 1,65
(in, 8H, .07 ( Fpf =B84 in];?y,- 38 (t, 2H| 3 = 476
474 i1l [ 15 m), 2.42 (2H, §), 2.63-2.77

13 (2H, m), 3.96-4.06 (1H, m), 393 | 391
6.61 (1H, s), 7.43-7.57 (2H,
m), 7.72-7.80 {1H, m), 7.89
(14, brs), 11.47 (1H, br ),
12.56 {1H, br s).

9 1H-NMR (DMSO-Dg) 5: 1.01
N/\\N (6H, s), 1.54-1.61 (2H, m),
LM 2.21 (3H, s), 2.29-2.38 (4H,

% m), 2.42 (2H, s), 2.64-2.71
14 (2H, m}, 3.44-3.61 (4H, m), 392 | 390
He LN 6.59-6.62 (1H, m), 6.97-7.01

he N (1H, m), 7.42-7.46 (1H, m),
7.51-7.55 (1H, m), 11.45 (14,
br s), 12.57 (1H, br s).

9 ch, |'H-NMR (DMSO-Dg) 6: 0.67-
v Coh 1,17 (9H, m), 1.01 (6H, s),
1.54-1.62 (2H, m), 2.42 (2H,

9 s), 2.64-2.73 (2H, m), 3.03

15 (3H, §), 3.36 (2H, §), 6.60 (14, | 393 | 391

B s), 6.96-7.08 (1H, m), 7.41-
N 7.48 (1H, m), 7.49-7.56 (1H,

m), 11.38 (1H, br s}, 12.55

(1H, br sj.

[0321]
Table 1-4]

Ex. structural formula NMR MS | MS

No. (M+H) | (M-H)
9 iH-NMR (DMSO-Ds) &: 1.01

/\\\)& """‘{‘/i_ww (6H, s}, 1.30-1.43 (2H, mj,
b T 153161 (2H, ml, 1.69-1.82
N (2H, m), 2.42 {2H, 8), 2.62-
/2 273 (2H, my, 3.13-3.22 (2H,
Hac\f _1\;,”

16 m), 3.64-4.01 (3H, m), 4.78 393 | 391
(1H, d, J = 4.2 Hz), 6.59-6.63
(1H, m), 6.96-7.01 {1H, m),
7.42-7.45 (1H, m), 7.50-7.55
(1H, m), 11.44 (1H, br ),

12.56 (1H, br s).
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H3c
(d, 1H J
11. 35 (s,

2.62-2.73 (m 2H),
7.86 Hz),

1H),

7.
12. 54 (s,

CH, 3.53-3.66 (m 2H),
(s,

22
1H)

1H), 7.56 (d, 1H, J
H 11-1- NVR.(DMSO-D6)..8:

6.61 (s,

(m 2H), 1
1.62-1.74 (In

2.30 (t, 2H J

17

.01 (s,

1H),

7H),

TH-NME {HMSE)Ds, 13048M LB
5: 0.0 ®. 85 (612)m), 2.2 (s
(6H, 8], 1.54-1.62 (2H, m),
1.93-2.06 (1H, m), 2.42 (2H,
s), 2.64-2.72 (2H, m), 2.94
(3H, s}, 3.17-3.30 (2H, m),
6.60 (1H, §), 6.94-6.99 (1H,
m), 7.37-7.43 (1H, m), 7.50-
7.54 (1H, m), 11.41 (1H, br s),
12.55 (1H, br s).

379

377

18

IH-NMR (DMSO-Ds, 300 MHz)
6: 0.75-0.81 (6H, m), 0.95-
1.04 (4H, m), 1.01 (6H, s),
1.13-1.27 (2H, m), 1.55-1.61
(2H, m}, 2.39-2.43 (2H, m),
2.65-2.73 {2H, mj, 2.79-2.90
(4H, m), 6.59-6.62 (1H, m),
6.88-7.00 (1H, m), 7.37-7.40
(1H, m), 7.50-7.54 (1H, m),
11.36 (1H, br s}, 12,54 (1H,
br s).

407

405

18

IH-NMR (DMSO-Dg} 6: 1.01
(6H, s}, 1.55-1.61 {2H, m),
2.42 (2H, s}, 2.64-2.72 (2H,
m}, 3.46-3.57 (4H, m), 3.58-
3.67 (4H, m), 6.60-6.63 {1H,
m), 6.99-7.04 {1H, m), 7.45-
7.48 {1H, m}, 7.51-7.56 (1H,
m), 11.47 (1H, br s}, 12.57
(1H, br s).

379

377

20

IH-NMR (DMSO-Ds) 6: 1.01
(6H, s), 1.15(3H, d,J = 6.7
Hz), 1.55-1.62 (2H, m}, 2.42
(2H, s}, 2.64-2.73 {2H, m),
3.33-3.39 (1H, m), 3.45-3.53
(1H, mj, 3.98-4.09 (1H, ),
471 {15, braj, 6.61 {1, br
5, 7.46-7 54 (2H, m}, 7.88-
7.95 (2H, mj), 11.53 (14, br s},

12.58 (1H, br g).

367

365
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Hz), 2.42 (s, 2H), 2.63- N 2.73 (In, 2H), 3.67- 3.78 (m 2H), 6.59

(s, 1H), 6.81 (d, 1H J = 8.06 Hz), 7.21 (s, 1H), 7.53 (d, 1H,
J = 8.06 Hz), 11.38 (s, 1H), 12.53 (s, 1H). CH 11-1-NWR
(DMSO-D6) #3322 1.01 (s, 6H), 1.53-1.79 (in, 4H, 1.81-1.93 (m
2H), 2.13 (®Bblbl-El), 2.30 (t, 2H, J = 7.05 Hz), 2.42 (s, 2H), 2.66
(t, 2H, Ekl ,-- 6.04 Hz), 3.6 220 MS MS

No. structural formula NMR (M:H) | (M-H)

O-gy |'H-NMR (DMSO-Ds) : 1.01
(6H, s), 1.15 (3H, d, J = 6.7

0]

NiCHs Hz), 1.55-1.62 (2H, m), 2.42

(2H, s), 2.64-2.72 (2H, m),
3.26-3.31 (1H, m), 3.28 (3H,

21 Nk 5), 3.40-3.46 (1H, m), 4.18- 381 | 379
4.26 (1H, m), 6.59-6.65 (1H,
Y m), 7.45-7.55 (2H, m), 7.90~
HC N 7.94 (1H, m), 8.05 (1H, d, J =
M

C 8.1 Hz), 11.53 (1H, br s),
12.58 (1H, br s).

Oy |'H-NMR (DMSO-Dg) 8: 1.01
" |(6H, 5), 1.06-1.14 (3H, m),

o}
N~ TCH, 1.54-1.61 (2H, m), 2.42 (2H,
CH, s), 2.64-2.72 (2H, m), 2.81
(3H, s), 3.08-3.56 (5H, m),
22 N 3.95-4.26 (1H, m), 6.57-6.64 | o0 | 393
(1H, m), 6.94-6.99 (1H, m),
Ny 7.40-7.43 (1H, m), 7.49-7.54
HC N (1H, m), 11.41 (1H, br s),
H,C

12.56 (1H, br s).
IH-NMR (DMSO-Dg) 6: 0.91
(34, d, J = 7.0 Hz), 0.93 (3H,

OH
2 L(CHa

S d,J = 7.0 Hz), 1.01 (6H, s),
: 1.55-1.61 (2H, m), 1.90-2.00

4 (1H, m), 2.42 (2H, s), 2.65-
N 2.72 (2H, m), 3.53 (2H, t, J =

23 A, 5.6 Hz), 3.80-3.88 (1H, m), | >0 | 393
He N 4.56 (1H, t, J = 5.7 Hz), 6.60-
H,C

6.63 (1H, m), 7.48-7.54 (2H,
m), 7.74-7.79 {1H, m), 7.90-
7.94 (1H, m)}, 11.52 (1H, br s},
12.58 (1H, br s).

O~on, IH-NMR (DMSO-13) 6: 0.91

o\ o |(BH,d,J=5.8Hz, 0.93 (3H,
o ) v = ld,J =588z, 1L.O1(6H, g,
7 S 11.54-1.62 (2H, m), 1.85-1.96
{ (1H, m), 2.42 (2H, 8, 2.64-
24 \_ N 2.73 (2H, m), 3.26 (3H, s), 409 | 407
o 3.42-3.51 (2H, m), 3.97-4.04
N (1H, m}, 6.59-6.65 (1H, m),
A 7.48-7.55 (2H, m), 7.88-7.98

(21, m), 11.51 (15, br s),
12.57 (1H, br ).
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., HPl KG----- N (td, lii, j = 7,45, 4,30 Hz), 3.65-3.77 (m 450 448 '
2H), 3.81 (q, 1H, J = 7.25 Hz), 4.11 (dd, 1 Jr 7.25, 5.64 Hz),
6.60 (s, 1H., 6.86 (d, 1H_J . ----- 8.26 Hz), 7.26 (s, 1H _ 7.5
(d, 1171, = 8.26 Hz), 1101 (s, |'H-NMRYDMSD-BY & §,68tH)| [[0362
Tabl e 1-45|Ex.| No. structural \f oronul a| NOR (dH; MR .ODMBO-€)p) 5: 0. 89-1. 07
(2H, m, 1,01 (6H, s), { d, J rE5521.89 (M1)m), 0. B7-1.97 §9 (2H, ,
1.89- 1.92|(3H ma), 2.@57(6H. 2.3(4H(izl|ﬂ| gs«,)z o2, 4R o(@H, s), 2.67 (2H,
s), 3.14-3[39 [(2H, M), B<73 (4H d, J Q od §214107 (OH, |In), 6.61
(1H s), 6|88 (1H 7.66 Hz). 7. ks [N 4,408 4 74086
Hz), 11.38|(1H s), 12.53 (1H s). 1H ( i 6H, s)|, 1.58
(2H, t, J ¥ 6.5 Al14 (6H, s), 2. é; : N ), 2.42 (2H,
s), 2.67 (2H, e 4 Hz), 3.17 (3®) &9-7OER 72 (2H, t, |3 =
6.65 Hz), 6.60| (&, s) 6.86 (1H, d, J7=582Hem}!.36-et21H | s), 7. 54 (1H,
d, J = 8.46 Hz). 11.42 (1H, s). 12 54|(Hkm)s)2.5PHNNR(IHVSO D5) 8: 1.00
(6H, s), 1.41-1.44 (2H, m), 1.54-1.69 (6H, al), 2.07 (6H s), 2.20 (2H t,
J - 7.07 13 (214 M, 2.52-2.70 (3H, in), 2.94 (2H, t, J =
11. 02 Hz), ﬁb@i@éH , J = 7.30 Hz), 3.72 (2H, dd, J - 11,36, 2.78 Hz),
6.61 (1H, )f 5 (u—| a J=38.12 HZ)LS 77237 (IH,"8), 77,56 ! GM% ¥
8.12 Hz), 1X*35 (1H, stsuctut. hddhss. ) (M-H) XV 424 478 rﬁ%r 422
476 221 ac:NPCH. . N Nsc 40 NC tH) | (M-H)
Oy, 1H-NMR (DMSO-D) 6
0 LTCHa 0.69-1.05 (6H, m), 1.00
N (6H, s), 1.53-1.61 (2H,
};HS CH, m), 1.76-1.98 (1H, m),
2.41 (2H, s}, 2.63-2.71
N\ N (2H, m), 2.75-2.84 (3H,
26 m), 3.25-3.31 (3H, m), 423 | 421
B 3.42-3.65 (3H, m), 6.55-
HC N 6.62 (1H, m), 6.91-6.98
e (1H, m), 7.37-7.42 (1H,
m), 7.46-7.54 (1H, m),
11.37-11.44 (1H, m),
12.54 (1H, br s).
0 1H-NMR (DMSO-Ds) 6:
1.01 (6H, s), 1.58 (2H, t,
J = 6.40 Hz), 2.41 (24,
s), 2.63-2.69 (2H, m),
6.52 (1H, s), 7.28 (1H, d,
27 J = 8,60 Hz), 7.44 (1H, 385 | 383
d, J = 8,60 Hz), 7.49-
7.63 (3H, m), 7.95-8.05
(3H, m), 10.14 (1H, s),
11.24 (1H, ¢), 12.46 (1H,
a).
o, TH-NMRE (DMSO-Dg) &:
! 1.00 (BH, &), 1.07-1.13
(3H, m), 1.53-1.60 (28,
), 2.28-2.35 (2H, ),
2.40 (2H, 8}, 2.62-2.69
28 (2H, m), 6.46-6.50 {1H, 337 | 335
m), 7.03-7.08 (1H, m),
7.35-7.39 (1H, m), 7.87-
7.91 (1H, m), 9.72 (1H,
brs), 11.11 {1H, brs),
12.41 {1H, br s).
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oO~0

PRPro~NOTC

-
Wk o ~

T

~N P
—

C HC ' 1-13Gm(CH, o cH3 all' ii NH3C ' NO ./. -

e S /-1 ----- N CH, 223 1H NMVR ( Dmso- Do) 8:
),1':.617':.(6H rﬁ ’IR'%’IC)?(?H m ?1Q(”H, Q) ??A(ZH,
Hz), 2.41 (2H s /2. 66 (2H, 'HsyMRADIESG-6(3H ), B.81 (1H,
Hz), 4.12 (1A7dd, J = 7.54,1.80 6B H1)1.58:1689 (11, s), |6.85 (1H,
He
)

, 7.23 (14, s), z755(1I— (2H, mJ, Z=48.(35, Hiz), [L1.40 (1H, s),
S). [0363 Jahl e 1-46 Ex. StygebaiH ehnswea | NVR M5 MS H3
- NL4R ( DVBO- : N. .. .| Brol6Qh-665.18) | 1.5641.64 (4H,
7 (1H m, 1.98-2 Q3 5686{1}1 m) N 5ae” e

H,C N 7 29 7.34 (1H, m}, 7.65-
7.68 (1H, m), 8.36 (1H,
br s), 11.00 (1H, br s},
12.40 {1H, br s).
1H-NMR (DMSO-Dg) b:
0.99 (6H, s}, 1.55 (2H, t,
J =6.06 Hz}, 2.39 (2H,
s}, 2.58-2.66 (2H, m)},
3.40 (3H, s}, 6.49 {14, s),
6.81 (1H, d, J = 8.60 399 397
Hz), 7.07 (1H, s), 7.11-
7.22 {3H, m), 7.23-7.30
(2H, m), 7.38 {(1H, d, J =
8.38 Hz), 11.22 (1H, s},
12.48 {1H, s).

H-NMR (DMSO-Dg) 6:

0 0.99 (6H, s), 1.53-1.58
(2H, m), 2.39 (2H, s},
2.59-2.65 (2H, m}, 3.43
(3H, s), 6.50 (1H, s),

F 6.84-6.88 (1H, m}, 7.09- 467 465
7.12 (1H, m), 7.36-7.42
(2H, m), 7.50-7.59 (2H,
my), 7.60-7.65 (1H, m),
11.25 {1H, brs), 12.49
(1H, br s).

30

31

[0324]
[Table 1-7]

Ex. MS | MS
No. structural formula NMR (M+H) | (M-H)
H IH-NMR (DMSO-Ds, 300
//,\‘/f L, MHz) 8: 061 (3H, ¢, J =
(U 7.5 He), 1.01 {(BH, 8},
\1/ 1.54-1.61 (2H, m}, 1.95-
NN 2.05 (2H, m}, 2.41 (2H, s},
32 2.62-2.71 (2H, m), 3.18 351 | 349

i j N 3H, s}, 6.57-6.61 (1H, m
H, G, [ /N (CJ! ; 81, GO/ -G ( ,11.1.};
4
Hac)x

4&
Q:::‘—i\

6.84-6.89 {1H, m), 7.21-
7.24 (1H, m), 7.51-7.57
{1H, m), 11.39 {15, br s),
12.53 {1H, br s).
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(1H, in),
s), 2.54-
3.72 (6H,
7.23 (1H,
s), 12.53

225 |

S

2.22 (2H,

., 2.79- 464 462
$)-y— 6. 85-{-1H,

d,—J H.3C CH

t, J = 7.05 Hz),
N 2.87 (1H in),

3. 46-
= 8

6

2.41 (2H,

S

33

J =

MR (L

ot A >4

IR 6 )1 . (B (6H, s), 1.25-
1.36 (2H, m), 1.41-1.71
(8H, m), 2.41 (2H, s),
2.52-2.60 (1H, m), 2.64-
2.70 (2H, m), 3.18 (3H, s),
6.57-6.62 (1H, m), 6.83-
6.89 (1H, m), 7.22-7.26
(1H, m), 7.51-7.57 (1H,
m), 11.38 (1H, br s},
12.54 (1H, brs).

'H-NMRYDOESPAYs, 309. 3

7 (1H,

391

H=7)
HZ)

389

34

OH

1H-NMR (DMSO-De) &:
1.01 {6H, s}, 1.03 (3H, d,
J=6.8 Hz), 1.55-1.61
(2H, m), 2.41 (2H, s),
2.64-2.70 (2H, m), 3.20
(3H, s), 4.00-4.15 (2H, m),
6.58-6.64 (1H, m), 6.86-
6.91 (1H, m), 7.22-7.30
(1H, m), 7.52-7.59 (1H,
m), 11.41 (1H, br s),
12.53 (1H, br s).

367

365

35

IH-NMR (DMSO-Dg) 6:
1.01 (6H, s}, 1.55-1.61
(2H, m), 2.42 (2H, s},
2.63-2.71 (2H, m}, 3.21
(3H, s), 3.66-3.76 {2H, m),
4.48 {1H, t, J = 5.7 Haz),
6.57-6.63 (1H, m)}, 6.84-
6.90 (1H, m), 7.21-7.27
(1H, mj}, 7.50-7.58 (1H,
m), 11.42 (1H, br s},
12.54 (1H, br s}.

353

351

36

TH-NMR (DMSO-Dg) &:
1.01 (6H, s), 1.55-1.61
(2H, m), 2.41 (2H, s},
200272 (28, m), 3.14-
324 6, m), 3,73 (2H, &),
6.57-6.63 {1H, m), 6.85-
6.92 (11, m), 7.23-7.27
(1H, my), 7.52-7.58 {1H,
m), 11,42 {1H, brs),
12.54 (1M, br s).

{3
h
el

365
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I N- .
d J = 11.69
2 (2H, s?,
(2H, s), 2
[Tab

CH, 0.94-1.03 (2H,

2.10

le 1-8]

i n), 1.01 (6H, s),
Hz), 1.56- 1?2 1.64 (41-i. m), 1,91- 1.92 (111,
(6H, s), 2.
$2.5] 492 490

23 (2H, t, J = 7.05

2.69 (2H, m, 3.20-

226

1. 48 (2H,

In),
Hz) ,

¥x.
No.

structural fomﬁuia

NMR

MS
(M-+H)

MS
(M-H)

37

HC

H3C{
N OH
S

1H-NMR (DMSO-Ds) &:
1.01 (6H, s), 1.20 (6H, br
s), 1.54-1.61 (2H, m),
2.41 (2H, s}, 2.63-2.71
(2H, m), 3.30 (3H, s), 4.88
(1H, br s), 6.54-6.62 (1H,
m), 6.82-6.90 (1H, m),
7.21-7.28 (1H, m), 7.46-
7.51 (1H, m), 11.32 (1H,
brs), 12.51 (1H, br ).

381

379

38

TH-NMR (DMSO-Dy) 6:
0.74 (3H, t, J = 7.4 Hz),
1.01 (6H, s), 1.40-1.50
(2H, m), 1.55-1.61 (2H,
m), 1.95-2.02 (2H, m),
2.42 (2H, s), 2.64-2.69
(2H, m), 3.18 (3H, s),
6.57-6.61 (1H, m), 6.82-
6.88 (1H, m), 7.20-7.23
(1H, m), 7.52-7.57 (1H,
m), 11.40 (1H, br s),
12.54 (1H, br s).

365

363

39

HC
H,C

1IH-NMR (DMSO-Dj) 8
0.90 (3H, s), 0.92 (3H, s),
1.01 (64, s), 1.55-1.61
(2H, m), 2.42 (2H, s),
0.45-2.53 (1H, m), 2.64-
2.70 (2H, m), 3.16 (3H, s),
6.58-6.62 (1H, m), 6.85-
6.90 (1H, m), 7.21:7.26
(1H, m), 7.53-7.58 (14,
m), 11.39 (1H, br s),
12.54 (1H, br s).

365

363

40

TH-NMR (DMSO-Dg) 6:
0.75 (3H, ), 0.77 (3H, s).
1.01 (64, 5, 1.55-1.61
(OH, m), 1.89-1.93 (2H,
m), 1.94-2.02 (1H, m),
2.42 (2H, g, 2.64-2.70
(2H, mj, 3.18 (3H, «),
6.57-6.61 (1H, 1m), 6.81-
6.86 (1H, m), 7.18-7.22
(1H, m), 7.52-7.58 (1H,
m), 11.40 (1, br s),
12.54 (1H, br s).

379

377
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3.26 (
(1H, d, J
8, 46 Hz),
.00 (6H,
. 36- 2. 47

PRIl AN

2H, m,

11..3

3. 63-
= 8,46 Hz),
(1H

G_rl

s)
/1

3.74 (4H m,
7.20 (1H,
12..53

6. 61

7.56 (1H,
3H- NMR

s),

(1I—I s).|

(1H,
d, J

s), 6.81

5), 1.

1H,
1H,

li”@t

bl e

57 (2H, t, &= "6 29
n), 2.40 (2H j
m, 5.68 d,J &,

7 48 (1H d,

N6R-2. 73 (3H,
Q) |_|Z),
v 7-70 (1H,
yStructural

Hz)|,
65- 2.
5.7
8 @8 Fi),
1.

s)

fon

5

,'HNBER dee) 83 =
691 (@ S)nj- 08331714d3
3 fip)4 Ha), dP4-181 s)
12H4m) aBA243H, 1. 22

(18 @, F =213 (H,6.98- J

UILH, chIVR2MHS28 Y H MG
m), 7.54-7.60 (1H, m),
11.40 (1H, br s}, 12.53-
12.55 {1H, br m).

72.62134.7¢ (21, =), 8.0 Hy),
(35532, (75, 621,79
6.52 (1H

,6.62 (P, 10),16.86)0,9112. 46 (1H

Hz) ,

146
121
(2H,

[0326]

Table 1-9]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

42

HE cn

HSE{ 3
1

0

NN

TH-NMR (DMSO-Dg) 6:
1.01 (6H, s), 1.12-1.49
(6H, m), 1.53-1.63 (2H,
m), 2.41 (2H, s), 2.63-
2.69 (2H, m), 2.93-3.58
(6H, m), 6.54-6.58 (1H,
m), 6.80-6.86 (1H, m),
7.18-7.25 (1H, m), 7.44-
7.49 (1H, m), 11.29 (1H,
br s}, 12,51 (1H, br s).

395

393

43

TH-NMR (DMSO-Ds) 6
1.01 (6H, s), 1.54-1.61
(2H, m), 2.41 (2H, s),
2.64-2.72 (2H, m), 3.18-
3.27 (1H, m), 3.20 (3H,
s), 3.40-3.48 (1H, m),
3.97-4.04 (1H, m), 4.50-
4.56 (1H, m), 4.77 (1H,
d, J = 6.6 Hz), 6.56-6.64
(1H, m), 6.87-6.93 (1H,
m), 7.26-7.31 (1H, m),
7.51-7.57 (1H, m), 11.42
(1H, br s}, 12.53 (1H, br

383

381

a4

a.

THL-NME (DMB0-
0.97-1.05 {3}5&
6H, s}, 1.5
my, 2.42 (ZH S) 2.64-
2.70 (2H, m), 3.18 (3H,
s), 3.29-3.37 {2H, m),
3.75 (2H, 8), 6.58-6.61
(1H, m}, 6.85-6.91 {1H,
mj, 7.22-7.27 (1H, m),
7.52-7.55 (1H, m), 11.43
(1H, brs}, 12.54 (1H, br

).

Ca
ot
iy
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1H NMR (DVSO- D6) 8: -C113 1,00 (6H, s), 1.17 (3H, d, o.o--( .=
7 1EN s 1.57 (94 \/ \\ 8 =6.38 Filz), 1.65-1.75 ) =-- (1H iii),
2,29-235 (L1H, M., 2.-40 (2H..8) . 2.57-- 229 f 2,70 (3H m
3.77-3.82 B63

L)

7.21 (1H, ¢, J|=

45

IR NMR PMS‘@IM% H s), Hplti

1.01 (6H,’s), 1.55-1.6
(2H, m}, 2.42 (2H, s},
2.64-2.69 (2H, m}, 3.23
(3H, s}, 4.41 {2H, s},
6.60-6.63 (1H, m), 6.71-
6.78 (2H, m}, 6.87-6.93
{1H, m), 6.99-7.04 {1H
m), 7.20-7.27 (2H, m),
7.36-7.40 (1H, mj}, 7.56-
7.61 (1H, m), 11.47 (1H,
brs), 12.55 {1H, br s).

429

427

46

1H-NMR (DMSO-D) b:
1.01 (6H, s), 1.03 (3H, d,
J=6.9 Hz), 1.56-1.61
(2H, m), 2.41 (2H, s),
2.64-2.71 (2H, m), 3.20
(3H, s), 4.01-4.10 (1H,
m), 4.73 (1H, d, J = 7.3
Hz), 6.57-6.62 {1H, m),
6.85-6.91 (1H, m), 7.23-
7.28 (1H, m}, 7.53-7.58
(1H, m), 11.43 (1H, br s),
12.54 (1H, br s).

367

365

[0327]
[Table 1-10]

Ex.

structural formula
No.

NMR

MS

(M+H]}

H.C
5y
N

47

'H-NMR (DMSO-Dg) 6
1.01 (6H, s), 1.54-1.62
(2H, m), 2.39-2.44 (2H,
m), 2.64-2.70 (2H, m),
3.08 (6H, s}, 3.22 (3H, s),
3.30-3.38 (1H, m), 3.43-
3.52 (1H, m), 3.86-3.94
(1M, m), 6.58-6.66 (1H,
m), 6.87-6.98 (1H, m),
7.25-7.34 (1H, m), 7.53-
7.63 (1H, m), 11.46 (1H,
br s), 12.55 (1H, br s).

411

409

H-NMR (DMSO- DG} 5

1 T T gt
LOLGH, &, RGN IR

{(2H, m}, 2.41 (21, q”
2.63-2.71 (24, mj, 3.1C

(3H, s}, 3.21 (3H, s), 3.35-

3.43 (1H, m), 3.45-3.54
(1H, m), 3.75-3.81 (1H,
m), 4.68-4.74 (1H, m),
6.58-6.64 (1H, m), 6.87-
6.93 (1H, m), 7.25-7.32
(1H, m), 7.54-7.63 (1M,

m), 11.43 (1H, br s),
12.55 (1H, brs).

3Q7

(a2
s
[#33
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Hz), 7.46 (1H, d, J = 8.35 Hz), 7.70 (1H, s), 11.21 (1H, s),
12; 46 (1H, s) . 230 ais OH . \NHaC SI',N H C 1H NMR prso-Do 8:
1.00 (6H, s), 1.06.(3H_s) 1.57 (2H t, .J =629 Hz) .1 78-1.85 (1H_ 1),

2.30-2.36 (1H 'm), 2.40 (2H %9, 2.66 (12H-NBR (IBIG-13}30 (1H m),| 3.58](1H,
dd, J = 10|26, |5.40 Hz), 3.78 ° %g{sﬁ ng)wa@Zy (1H, t, J = 5/40
Hz), 6.52 (1H, |s), 7.23 (4™ 4 ) = 8.[38 Hz),

7.71 (1H, §), 11.21 (1R, g%%ff gfglmﬁﬁs \ HaC 111

H C 1H NWVR (DMSO-D5) 8: Am, 46 L¢(pt (., 1, 48-1./67 (8H,
m, 2.41 (RH, $), 2.409-
3.66-3.72 (2H, [m, 4.59 (
= 8 06 Hz)| 7.25 (1
(1H, s). 4P4o419 23 ,
6: o 92-1.p1 (2HCAy - x0d (6H, s)
1.88-1.95 (1H |mHhCl. 92 (2H, s), 2.4
(2H, In), 3 444 3,51 (2H, In), 3.6
Hz), 6.60 (1H,|s), 6.84 (1H d, J =
-.0'8.46 Hp), 11.38 (11-1, s), 12.53 (

} rﬁﬁ-lzsm (1281, /), 3.44-3.51 (2H] m),
J = 5. 425;5%321{65 6@6(3%05) 6.86 |(1H, d, J
7.53 (1H, d, ,rg Iﬁ)iH . 1H, s)
N1, G . |1P ) ok N| 1 HENVR
| AB.82500G pIH, 111),4617 55/ 1. 60 |[(2H M),
(7 A1, 8) J =27 861, 6388(1a-|, trr3<)
42“ %WHI % ?L%?gd 7.54
1#1135511) 4811449 HiL- HOH Ni
m), 7.51-7.61 (1H, m),
11.43 (1H, br s), 12.55
(1H, br s).
Hs(i o IH-NMR {(DMSO-De} 6:
N 0.61-0.77 (3H, m), 1.01
1\ (6H, s), 1.39-1.65 (4H, m),
? bh, | 2:42 (2H, 5), 2.63-2.70
NN (2H, m), 3.09 (3H, s), 3.22
S0 (3H, s), 3.58-3.67 (1H, m}, | 395 | 393
He N,N 6.57-6.67 (1H, m), 6.82-
HC 6.94 (1H, m}, 7.21-7.31
(1H, m), 7.53-7.63 (1H
m), 11.42 (1H, br s),
12.55 (1H, br s).
1H-NMR (DMSO-Ds) &:
1.00 {6H, s}, 1.53-1.61
(2H, m), 2.41 (2H, s),
2.63-2.69 (2H, m), 3.17
(3H, s), 4.17 (2H, d, J =
6.0 Hz), 6.13 (1H, t, J =
6.1 Haz), 6.55-6.59 (1H,
m), 6.85-6.90 (1H, m),
7.16-7.23 (3H, m), 7.25-
731 (3H, m), 7.50-7.55
(IH, m), 11.35 {iH, bral,
12.51 (1H, br ).

= 4
1H d, J
H [0365

51 428 | 426

146



Table 1-48 Ex. No.
1H NMR ( DVBO- D6) 8:
1.
m, 2.42 (24328

N in),

3.17-3.29
4.31 (1H,

struct

54-1.65 (4H, in)
; \N s),
TepBAl IC H, C 1]

ur al

, SO 1.67-1.77 (2H,
2.63-2.75 (2H, M,

1.01 (6H,
in),

s),

formula NWVR M5 (MtH) M5 (M H)
H 0.64-0.77 (2H, m,

HO ON
1.35-1.47 (2H,
1.98- 2.10 (1H,

2.68 (2H, s),

doxl] = 4. 84, 481,
No.

(1H _m
zﬁl}’grmula hz).,

41-3.50 (2H,.m).,
4.57 (L, d, J = 5.

AMAS
(M+H)

3.61-3.73 (OH

MS
(M-H)

52

H,C

)
\
N O

IH-NMR (DMSO-Dg) &:
1.01 {(6H, s), 1.52-1.69
(3H, m), 1.70-1.80 (1H,
m), 1.84-1.96 (2H, m),
2.41 (24, s}, 2.62-2.71
(2H, m), 3.19 (3H, s),
3.59-3.66 (1H, m), 3.77-
3.85 {1H, m), 4.15-4.23
(1H, m), 6.56-6.63 (1H,
m), 6.84-6.93 (1H, m),
7.22-7.29 (1H, m), 7.51-
7.59 {1H, m), 11.42 (14,
br s), 12.54 (1H, br s).

393

391

53
H,C /
H,C

IH-NMR (DMSO-Dg) 6:
1.01 (6H, s}, 1.53-1.61
(2H, m), 2.41 (2H, s),
2.62-2.73 (2H, m), 3.07
(3H, s), 3.13-3.26 (1H, m),
3.21 (34, s, 3.38-3.45
{1H, m}, 4.08-4.16 (1H,
m), 4.98 (1H,d,Jd = 7.3
Hz), 6.57-6.63 (1H, m),
6.85-6.92 (1H, m), 7.25-
7.31 (1H, m), 7.52-7.59
(1H, m}, 11.44 (1H, br s},
12.53 {1H, br s}.

397

395

54

R

IH-NMR (DMSO-Dg) &:
1.01 (6H, s}, 1.54-1.61
(2H, m}, 2.41 (2H, s},
2.62-2.69 (2H, m), 3.14
(3H, s}, 5.47 (2H, br s},
6.54-6.58 (1H, m}, 6.83-
6.88 (1H, m), 7.21-7.25
{1H, m}, 7.48-7.54 (1H,
m), 11.32 (1H, br s},
12.51 {1H, br sl

338

336

9]
3

CH,

TH-NME (DMSO-De &
075 (3H, t, J = 7.5 Haj,
101464, 8, 1.37-1.46
(ZH, m), 1.55-1.01 (2H,
m}, 2.41 {2H, s}, 2.64-
2.69 (2H, m), 3.19 (3 s),
3.22-3.27 {24, mj, 3.76
(2H, s), 6.58-6.61 (11, m},
6.85-6.90 (1H, m}, 7.23-
7.26 (1H, m}, 7.51-7.56
(1H, m), 11.41 (1H, br s),
12.54 (1H, br s).

395

393

147

m,



Hz) ,

6.60 (1H s),

7.54 (1H,

HO 1H NVR~

m),

1.01

d1

8.06 Hz),
0

(1H, d, J
11.32 (1H,
63~-0-475 (’)I—I rﬁ a)

= 8.06 Hz),

7.25 (1H, s),

A 12.50 (1H, SL

~
L= LR =

(6H,

56

Hf 07 1.

H.C

s U ;
/
HC N

U\I_I'

PANMRHDMFO-De) 6:

0.94 (3H, ), 0.96 (3H, s),
1.01 (6H, s), 1.55-1.61
(2H, m), 2.41 (2H, s),
2.64-2.71 (2H, m), 3.18

(3H, s), 3.38-3.47 (1H, m),

3.75 (2H, s), 6.57-6.63
(1H, m), 6.85-6.91 (1H,
m), 7.23-7.27 (1H, m),
7.51-7.57 (1H, m), 11.41
(1H, br s), 12.53 (1H, br
s).

1.07 (1
e Ik

395 | 393

[0329]
[Table

1-12]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

57

Q

H.C
3\m
N
S

1H-NMR (DMSO-De) 5:
0.98 (6H, ), 1.51-1.57
(2H, m), 2.39 (2H, s),
2.58-2.63 (2H, m), 3.43
(34, s), 6.46-6.51 (1H,
m), 6.82-6.88 (1H, m),
7.20-7.23 (1H, m), 7.33-
7.39 (1H, m), 7.48-7.54
(2H, m), 7.63-7.68 (1H,
m), 7.77-7.82 (2H, m),
11.38 (1H, br s, 12.51
(1H, br s).

427 425

58

IH-NMR (DMSO-Ds) &:
0.86 (3H, d, J = 6.9 Hz),
1.01 (64, s}, 1.55-1.61
(2H, m}, 2.41 (2H, s),
2.62-2.73 {3H, m) 3.04-
GO0911H, m), 311 (3K,
8], 3.18 {3H, ta s}, 3.45-
3.50 (1H, m), 6.58-6.62
(1H, m}, 6.83-6.89 {11,

L i | Y .
i .dug f 4:7 {L}”{, ;11}

7.52-7.58 (11, my,
(1H, br s}, 12.53
s].

J.J..L} y

i
H

3495 A3

148



0
6.
3,

s),

1 .50-1.63 (7H,

88 Hz),

67-3. 71
6.82 (
8. 06

2.42 235

241 )
Fag o PR o y

m, 1.64-

5.Q
90

1,77 (1H, m, 1.
449 447 113C - H N' m,
A

(14

86 (2H,
46-
5,

fQ—l—_\/l i
i iz

3.
5

d, 3

50 (2H ),

1H, d, ci

59

I

N

3.
AY
7HoNMR QMED-De) 6.
1.00 (6H, s}, 1.54-1.59
(2H, m), 2.22 (3H, s},
2.40 (2H, s), 2.62-2.68
(2H, m), 3.38 (3H, s),
6.02 (1H, s), 6.52-6.56
(1H, m), 6.81-6.86 (1H,
m), 7.15-7.18 (1H, m),
7.41-7.45(1H, m}, 11.35
(1H, br s), 12.52 (1H, br

s).

9
7.53

404

(111,

402

60

IH-NMR (DMSO-Dg) &:
1.01 (6H, s}, 1.22-1.38
(1H, m), 1.39-1.48 (2H,
m), 1.55-1.71 (4H, m),
2.42 (2H, s), 2.64-2.70
(2H, m)}, 2.92-3.00 (2H,
m), 3.17 (3H, s), 3.69-
3.77 (2H, m), 6.59-6.62
(1H, m), 6.86-6.91 (1H,
my}, 7.23-7.26 (1H, m),
7.54-7.59 {1H, m), 11.38
(1H, br s}, 12.54 (1H, br
s).

407

405

61

IH-NMR (DMSQO-Dg) 6:
0.87 {(3H, d, J = 6.9 Hz),
1.01 (6H, s), 1.55-1.60
(2H, m), 2.41 (2H, s},
2.52-2.58 (1H, mj}, 2.64-
2.70 (2H, m}, 3.12-3.19
(1H, m}, 3.18 (34, s),
3.49-3.56 (1H, m), 4.51
(1H, t, J = 5.4 Hz), 6.58-
6.62 (1H, m), 6.86-6.90
(1H, m), 7.25-7.28 (1H,
m), 7.53-7.56 (1H, mj,
11.37 {1H, br s}, 12.52

{1H, br s).

381

379

[0330]
[Table 1-13]

x.
Nao.

structural formula

Y AT
ML

)

MS
(M-H)

62

THNMER (DMS0-De) 6

1.01 (61, s), 1.54-1.61
(2H, m), 2.21-2.27 (2H,
m), 2.41 (2H, s), 2.63-
2.70 (2H, m), 3.12 (3H,
s), 3.18 (3H, 5), 3.44-3.50
(2H, m), 6.57-6.63 (1H,
m}, 6.83-6.90 (1H, m),
7.20-7.26 (1H, m), 7.51-
7.57 (1H, m), 11.42 (1H,
br s}, 12.54 (1H, br s).

381

379

149

1H
d

J



Hz) ,
formula M5 (MtH)
(2H,
3.45-3.76
J= 8.06 Hz
1H NWVR (DI\/I:OD()
1.01 (6H,

11.33 (1H, s),

) . [ 0366 gabl e 1-49]

.01 (6H S),
99

structural

1.54-1.62
14

683
811,
7.

ra),

5:
f))

63

1.31-1.

47

- l\l

a
(DIVBODS) 8
Iaq

R (@h’%ﬁsﬁ 5 o)
11 0f Gt hg-Foy.oh 1
)@Hml ), 2.15- 223)(2@8 1
of), B211283s), @H2-n) ,
2.72 (2H, m), 3.18 (3H,
s), 3.50-3.59 (2H, m),
4.39 {1H, t,J = 5.1 Hz),
6.57-6.63 (1H, m), 6.84-
6.91 {1H, m), 7.21-7.27
(1H, m), 7.51-7.59 {1H,
m}, 11.42 (1H, br s),
12.54 {1H, br s).

6. 88
35 20
12 (1
2. 08-

367

-'-'!!“n)y
(1H, d,
D

H m,

2. 19 239

365

64

IH-NMR (DMSO-Dg} 6:
1.01 (6H, s}, 1.34-1.46
(1H, m), 1.51-1.62 (5H,
m}, 1.92 (3H, s}, 2.15-
2.23 (1H, m}, 2.42 (2H,
s}, 2.44-2.53 (1H, m)},
2.63-2.76 (3H, m), 3.17
(3H, s), 3.65-3.73 {1H,
m), 4.21-4,29 (1H, m),
6.57-6.64 {1H, m), 6.86-
6.94 (1H, m), 7.23-7.28
(1H, m), 7.54-7.59 (1H,
m), 11.40 (1H, br s),
12.54 (1H, br s).

448

446

65

1H-NMR (DMSO-Dg} 6&:
1.01 {64, s), 1.40-1.54
(4H, m}, 1.56-1.68 {(4H,
m), 2.00 (3H, s), 2.09-
2.19 (1H, m), 2.42 (2H,
s}, 2.61-2.72 {4H, mj},
3.16 (3H, s), 6.57-6.64
{1H, m), 6.84-6.91 (1H,
mj, 7.20-7.27 {1H, m),
7.52-7.58 (1H, m), 11.38
{1H, br s), 12.54 (1H, br
s}.

420

418

66

TH-NMR (D]
1.01 (6H,

(2H, m}, 1.
my, 1.96-2.0
2.42 [3H, 8,
(2H, m), 2.
my, 3.20 ("3
3.54 (1H, m
(ZH, m), 3.
my}, 6.57-6.6
6.85-6.92 (
7.27 (
(1H, m), 11
12.54 (14, br k,)

MSO-Dg) 6
1.54-1.61
"}T\ [y
= &44;;3
3 D74
94 (1H,

8},
601
06 (1F
2.6
5.
e 393

391

150



\
H
(
d
(

DVBO- D5)

(lH m, 2.41 (2H, s),
SI 3.62-3.73 (2H, m,
s), 6.85 (1H,

J = 8. 163Fd) , 11.34

Hable 1

d,

~14] 0.92-1. 02 (2H,

2.63-2.71 (2H,
4.
= 8.16 Hz),

12.52 (1H,

CH,
J
(1H, s),
m ,

m,
60 (1H, J = 5.62
s),

HO |

t1
7.24 (1H,
S) .

(0]

3.41-3.50 (3H, m,

435 433
Hz) ,
7.54 (1H,

H NMVR

Ex.
No.

structural formula

NMR

MS
(M+H]

MS
(M-H)

67

HO

IH-NMR (DMSO-Dg) 6:
0.64 (3H, d, J = 6.9 Hy),
0.72 (3H, 4, J = 6.9 Hz),
1.01 (6H, ), 1.55-1.61
(2H, m), 1.70-1.80 (1H,
m), 2.42 {2H, s), 2.63-
2.71 (2H, m), 3.22 (3H,
s), 3.63-3.70 (1H, m),
4.59 (14, d, J = 8.1 Hz),
6.57-6.62 (1H, m), 6.83-
6.89 (1H, m), 7.22-7.27
(1H, m), 7.52-7.57 (1H
mj, 11.37 (1H, br s),
12.51 (1H, br s).

395

393

68

TH-NMR (DMSO-De) 6:
1.01 (6H, s), 1.56-1.61
(2H, my), 2.42 (2H, s),
2.64-2.71 (2H, m), 3.20
(3H, s), 5.05 (1H, d, J =
7.3 Hz), 5.49 (1H, d, J =
7.3 Hz), 6.58-6.63 (1H,
m), 6.67-6.75 (1H, m),
6.98-7.03 (2H, m), 7.11~
7.17 (1H, m), 7.18-7.23
(3H, m), 7.47-7.54 (1H,
m), 11.43 (1H, br s),
12.54 (1H, br s).

429

4277

69

IH-NMR (DMSO-Dy) 6
1.01 (6H, s), 1.08 (6H, s),
1.56-1.60 (2H, m), 2.18
(24, s), 2.41 (2H, s),
2.65-2.69 (2H, m), 3.20
(3H, s), 4.94 (1H, s),
6.59-6.61 (1H, m), 6.83-
6.87 (1H, m), 7.21-7.23
(1H, m), 7.53-7.57 (1H,
o, 11.42 (1, br s),
12.54 {14, br 8.

395

393

70

TH-NMR (DMSO-De) &:
0.91 (3H, 1, J = 7.5 Ha),
1.01 (6H, ), 1.56-1.61

e
pRwe

(211, m), 1.97-2.05 (211,
m), 2.43 (2H, 5), 2.66-
2.71 (2H, m), 3.18 (3H,
s), 6.63-6.66 (1H, m),
6.85-6.90 (1H, m), 7.24-
7.27 (1H, m), 7.52-7.58
(1H, m), 11.41 (1H, br s).

351

349,
385

151

6.

60



1.01 (6H,
2.11-2. 23
3.18-3.23
3. 64- 3. 67
6. 86

s), 1.27-1.38 N (2H,
\ (1H, in), 2.41 (2H

(1H. _m., 240 H C Si

3.43-3.48 (2H,

1.54-1.79 411
2.65-2.71 (2H, m,
in).,

m,

s),

(6H,

in.),
H

465 463 CH,

(2H,] in), 41460 (1H,gt
(1H, d, J = 8.16 ).

71 ¢

, IJHENBUS@®MSO-Dg) Bz) |
71.@5 ([ H), BR6-11364 (
(1H, m), 1.54-1.60 (2H,
m), 1.62-1.76 (2H, m},
1.87-1.97 (1H, m), 2.05-
2.13 (1H, m), 2.28-2.36
(1H, m), 2.41 (2H, s},
2.63-2.71 {2H, m}, 3.18
(3H, s}, 3.47-3.53 (1H,
m), 3.55-3.61 (1H, m),
4.05-4.13 (1H, m), 6.57-
6.62 (1H, m), 6.83-6.88
(1H, m), 7.20-7.26 (1H,
m), 7.52-7.56 (1H, m),
11.41 (1H, br s}, 12.53
(1H, br s}.

6. 60
1H,

407

1H, s

405

[0332]
[Table 1-15]

Ex.

structural formula
No.

NMR

MS
(M+H)

HC

72

1H-NMR (DMSO-Ds) 6
0.63-0.76 (2H, m), 0.92-
1.06 (1H, m), 1.01 (6H,
s}, 1.09-1.21 (2H, m),
1.49-1.62 (7TH, m), 1.64-
1.75 (1H, m), 1.87-1.93
(2H, m), 2.41 (2H, s),
2.63-2.70 (2H, m), 3.18
(3H, s), 6.56-6.62 (1H,
m), 6.78-6.85 {1H, m),
7.17-7.21 (1H, m), 7.51-
7.57 (1H, m), 11.39 (1H,
br s}, 12.53 (1H, br s).

419

417

73

IH-NMR (DMSO-I)) 6:
1.01 {6H, s), 1.54-1.62
(G, ), 242 (2K, s,
2632773 (ZH, wm), 3.23
(3H, 8), 448 (2H, s},
5.97-6.03 (2H, m), 6.60-
667 (AH, m), 7.01-7.07
{1H, mj, 7.38-7.4% (1H,
m}, 7.44-7.50 (2H, mj,
7.58-7.63 (1H, m),
11.56 (1H, br ), 12.57
{1H, br s).

430

428

152




d, J =8.16 Hz), 8.31 (OH, s), 11.34 (1H s), 12.52 (1H, s).
HO 1H NVR (DVSO-Ds) 5: 0.43-0.62 (1H, in), NO 0.67-0.90 (1H,
m, 0.90 (3H_d., J = 6.62 -z- _Hz), 1.01 (6H_s), 1.05- 1.19
(
|

ra),| 1.35- itA 11-i, m, 1. 50 H-NMR DMS@ED @H tri), (L94- | 241
i 0.62-1.06 (2H, m),

0 (6H, s), 1.28-1.49 (2H
HG @ m), 1.55-1.93 (6H, m),
// " H 2.10-2.29 {1H, m), 2.41
N—i CH, (2H, s), 2.64-2.71 (2H,
H, im), 3.12-3.18 (6H, m), | 435 | 433
3.19-3.24 (1H, m), 6.58-
6.63 (1H, m), 6.85-6.89
(1H, m), 7.21-7.27 (1H,
m), 7.52-7.58 {(1H, m),
11.36 {1H, br s}, 12.53
(1H, br s).
1H-NMR (DMSO-Deg) b:
0.95 (6H, s}, 1.01 {6H,
s), 1.55-1.61 (2H, m),
2.42 (2H, s), 2.64-2.70
(2H, m), 3.11 (2H, s),
3.13 (3H, s), 4.36 (2H,
s), 6.59-6.63 (1H, m),
6.84-6.88 (1H, m), 7.25-
7.31 (4H, m), 7.32-7.37
(2H, m), 7.49-7.53 (1H,
m), 11.41 {1H, br s),
12.53 (1H, br s).
Hee, O 1H-NMR (DMSO-D) 6:
g iVFL/OH 0.85 (64, s), 1.01 (6H,
5), 1.54-1.62 (2H, m),
o 2.41 (2H, s}, 2.61-2.75
(2H, m), 3.13 (3H, s),
3.23 (2H, d, J = 5.6 Hz),
4.48-4.56 (1H, m}, 6.55-
6.64 (1H, m}, 6.85-6.95
(1H, m), 7.24-7.32 (1H,
m), 7.48-7.56 (1H, m),
11.37 (1H, br s}, 12.53
(1H, br s).

74

485 | 483

76 395 | 393

[0333]
[Table 1-16]
Ex. _ . MS MS
No. structural formula NMR (M+H) | (M-F)

T
bR i(,f B A g

Fre
it i}nuv’fs)u u(ﬂ & i

N

82086 (2H, m), U.94%-
3{3}{ "}:ﬂ 1.01 (6H, = }
6~

4

\
- -
P
z

/

NS
i——‘rdm'
G b e

B0
1.33 (1H, m), 1.4
(6H, m), 1.66-1.74
(Jzz m), 2.41 2H, 8},

2/ 2.64-2.70 (2H,
;\1 ’\ i?%
6.

iy, |
(i}}{ m) 752
mj, 11.41 (1H, br
12,53 (1H, br s).

153

8
b
o

77




(1H,
1L34

“d o, 1\
2.63-2.71 (2H,
(2H, m,

d,

J

2.07 (11i, m, 2.41 461
" CH In), 3.

4.61 (1H. t. 3 -- 5.51

Hc- IN
43-3.53 (2H, in),
Hz)., 6. 59’

N (2H, s),

3.56-3,81

(1H,.s),

82

78

7.

94 Hz), nof - (1H, s
i
Q NW?O

NN
HG

R
HC N

JH-NMBATM$O-D) 5 d
0.61-0.86 (2H, m}, 0.92-
1.15 (3H, m), 1.01 (6H, s},
1.26-1.33 (1H, m)}, 1.44-
1.63 (6H, m), 1.67-1.74
(1H, m), 2.42 (2H, s},
2.64-2.70 (2H, m), 3.21
(34, s), 3.62-3.67 (1H, m),
4.65 (1H, d, J = 7.7 Hz),
6.57-6.62 (1H, m), 6.83-
6.88 (1H, m), 7.21-7.26
(1H, m), 7.53-7.57 (1H,
m), 11.42 (1H, br s},
12.54 (1H, br s).

J =

435

7.94

433

z) ,

79

IH-NMR (DMSO-Ds) 6:
1.01 (6H, s), 1.24-1.33
(2H, m), 1.36-1.47 (4H,
m), 1.55-1.61 (2H, m),
2.17-2.35 (4H, m), 2.41
(2H, 8), 2.63-2,71 (2H, m),
2.78-2.87 (2H, m), 3.17
(3H, s}, 6.57-6.61 (1H, m),
6.83-6.89 {1H, m)}, 7.21-
7.27 (1H, m}, 7.50-7.56
(1H, m), 11.40 (1H, brs),
12.53 {1H, br s).

420

418

80

IH-NMR (DMSO-Dg) 6:
1.01 (6H, s}, 1.54-1.61
(2H, m), 2.27-2.37 (4H,
m), 2.41 (2H, s), 2.63-
2.71 (2H, m), 2.86 {2H, s),
3.18 (3H, s), 3.46-3.53
{4H, m), 6.57-6.64 (1H,
m), 6.85-6.92 (1H, m),
7.24-7.31 (1H, m}, 7.51-
7.57 (1H, m), 11.41 {1H,
brs), 12.53 (1H, br s).

422

420

T IH-NMR (DMSO-De) 6

1.01 (B, 8, 1.2Y-1.35
(2H, m), 1.55-1.61 (21,
m), L8177 (2H, m),
2.00-2.10 (2H, m}, 2.41
(2H, s}, 2.52-2.59 (2H, m),
2.64-2.71 (2H, m), 2.84
{25, s), 3.01-3.09 {1H, m),
3.17 (61, s), 6.56-6.62
{1H, m), 6.82-6.90 {1H,
m), 7.22-7.28 {1H, m),
7.49-7.57 (1H, m}, 11.41
(1H, br s), 12.53 {1H, br
s}.

oy
oy
[
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sh_12.52 (1H, s).
MS (MtH) MS (M H)
o 0.91 (3H, d, J
m, 1.99- [0334N

[0367] [Table 1-501 Ex.
HO 11-1-NWR (DVSO D6)
6. 62 410 i Hz) ,
2.10 (1H, m, 2.41

No.
8:

1. 01 (6H,

(2H,

structural fonnula NWVR
0.74-1.20 (2H, m,
s), 1.42- 1.71 (5H,

S), 2.64-2.71 (2H, 242

MO

m, 3.16-3.23 (2H, m),

[Table 1-17]

465 463 H C CH,

[0335]

Ex.
No.

structural formula

NMR

MS
(M+H)

HC

82

1H-NMR (DMSO-De) 6
0.62-0.74 (2H, m), 1.01
(6H, s), 1.37-1.50 (2H, m),
1.56-1.61 (2H, m), 1.63-
1.70 (2H, m), 1.86-1.94
(2H, m), 2.10-2.20 (1H,
m), 2.41 (2H, s}, 2.64-
2.70 (2H, m), 2.95-3.05
(1H, m), 3.12-3.19 (6H,
m), 6.58-6.64 {1H, m),
6.85-6.91 (1H, m), 7.21-
7.27 (1H, m), 7.53-7.58
(1H, m), 11.36 (1H, br s),
12.53 (1H, br s).

435 | 433

233

IH-NMR (DMSO-Ds) 6:
1.01 (6H, s), 1.55-1.61
(2H, m), 1.85-1.93 (2H,
m), 2.14-2.21 (2H, m),
2.41 (2H, s}, 2.64-2.70
(2H, m), 3.19 (3H, s),
3.29-3.37 (1H, m), 3.71
(2H, s), 6.59-6.64 (1H, m),
6.90-6.96 (1H, m), 7.28-
7.33 (1H, m), 7.55-7.60
(1H, m), 11.46 {1H, br s),
12.54 (1H, br s).

420 | 418

&4

TH-NMR (DMS0-Dsg) 6:
0.97-1.09 (2H, m), 1.01
(6H, s}, 1.23-1.34 (2H, m),
1.49-1.62 (4H, m), 1.74~
1.86 [2H, mi, 2.16-2.26
(IH, myj, 2.41 {2H, 1),
2.63-2.71 (2H, m), 3.15
(3H, 8}, 3.59-3.67 (IH, m),
4.19-4.26 {1H, m), 6.56-
6.63 (1H, m), 6.82-6.8%
{(IH, myj, 7.19-7.26 {1H,
m), 7.51-7.57 (1H, m},
11.36 (1H, br s}, 12.53
{1H, br s}.

421 419
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3.43-3.84 (6H, m),

6. 84
J =
( Drso- D6)

7.94 Hz),

4.62 (1H,
7.94 Hz),
(1H. s).

(1H, d, J =
11. 35

t,

12.

J = 5.40
7.24 (1H, s),
52 (1H, s).

Hz) ,

CH,

6.60 (1H, s),

7.55 (1H,
11-

- NMR

8: ,-CH, 1.01 (6H,

HG

85

HG _ 8
= A</ X/ )“‘NJ()\
W N oH, 0
cH,

s),

1H3IBVRIBMSO-DeO4
(0.94-1.06 (8H, m), 1.28-
1.37 (2H, m}, 1.55-1.60
(2H, m), 1.61-1.79 (4H,
my}, 2.20-2.29 (1H, m),
2.41 (2H, s}, 2.62-2.71
(2H, m), 3.15 {6H, s},
3.19-3.24 (1H, m), 6.57-
6.64 (1H, m), 6.83-6.89
(1H, m), 7.20-7.27 {1H,
m), 7.52-7.58 (1H, m),
11.36 (1H, br s), 12.53
(1H, br s).

435

433

86

'H-NMR (DMSO-Ds) &:
1.01 (6H, s), 1.54-1.61
(2H, m), 2.41 (2H, s),
2.63-2.71 (24, m), 3.23
(3H, s), 4.53 (2H, s), 6.59-
6.66 {1H, m), 7.01-7.08
(1H, m), 7.17-7.22 (1H,
m), 7.25-7.31 (1H, m),
7.37-7.44 (1H, m), 7.57-
7.63 (1H, m), 8.12-8.17
(2H, m), 11.49 (1H, br s),
12.55 (1H, br s).

430

428

[Table 1-18]

Ex.

structural formula
No.

NMR

MS
(M+H)

MS
M-5)

HG
S o
o
= |

O
o

&7 H G \/"“N/
HC

1H-NMR (DMSO-Dg) &:
1.01 (6H, s), 1.53-1.61
(2H, m), 1.65-1.83 (2H,
m), 2.41 (2H, 5], 2.61-
ZUTEEH, my, 319 (3H,
s}, 3.48-3.66 (4H, m),
3.73-3.84 (2H, m}, 3.99-
4.07 (1H, m), 6.549-6.66
(1H, m), 6.84-6.94 (14,
mj, 7.21-7.33 {1H, m),
7.50-7.58 (1H, m), 11.43
(11, br s), 12.55 (18, br
).

423

156
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s), 1.54-1.60 (2H, n), 2.01-2.07 (1H, m, \N  2.28-2.35 (1H, m,
2.41 (2H, s), 2.62-2.70 243 HCip (2H m, 3.25 (3H, s), 393 391 H N

3.72-3.86 (2H_m. 6.54 (1H, s), 7.22 (1H d, J = 8.38 H),
7.49 (1H d, J = 8.88 Hp), THINNER (DMEOS)e) 611 25 (1H,
s), 12.47 [(1H, | s). N\(\ 1.01 (6H, ), 1.22-1.33
. (2H, m), 1.54-1.61 (2H,
m), 1.65-1.74 (2H, m),
b 2.41 (2H, §), 2.62-2.71
0 (2H, m), 3.19 (3H, s),

3.21-3.27 (2H, m), 3.35-
3.44 (1H, m), 3.66-3.74
(2H, m), 3.82 (2H, s),
6.57-6.64 (1H, m), 6.86-
6.93 {1H, m), 7.24-7.30
(1H, m), 7.51-7.57 (1H,
m), 11.43 (1H, br s),
12.54 (1H, br s).
IH-NMR (DMSO-Dg) &
1.01 (6H, s), 1.34-1.63
(2H, m), 2.42 (2H, s),
2.64-2.73 (2H, m), 3.23
(3H, s}, 4.59 (2H, s},
6.60-6.67 (1H, m), 6.82
(1H, s), 7.0(1-7.07) (1H, 403 | 401
m), 7.04 (1H, s), 7.36-
7.42 (1H, m), 7.48 (1H,
s}, 7.57-7.65 (1H, m),
11.53 (1H, br s), 12.56
(1H, br s).
1H-NMR {DMSO-DDg) 6:
0.90-1.04 {1H, m), 1.01
(6H, s), 1.22-1.47 (3H,
m), 1.48-1.61 (3H, m),
1.63-1.71 (1H, m), 2.00-
2.07 (1H, m), 2.18-2.26
(1H, m), 2.42 (2H, s),
2.63-2.71 (2H, m), 3.18
(3H, s}, 3.22-3.30 (1H,
m}, 3.59-3.67 (1H, m),
3.72-3.78 (1H, m}, 6.56-
6.63 (1H, m), 6.79-6.87
(1H, m), 7.18-7.25 (1H,
m), 7.51-7.57 (1H, m),
11.40 (18 brsl, 12.54
{1H, br s,

HG o, PH-NME (DME0-e) &
‘ N\\(\(mags 0.89 (9H, s), 1.01 (6H, s),
F B CH, 1.55-1.61 (2H, m), 1.98

(2H, 5}, 2.41 (2H, &

2.64-2.71 (2H, m), 3.17

(3H, ), 6.55-6.63 (1H,
]/w Y m), 6.77-6.85 (1H, m),

HC™ | " N 7.16-7.23 (1H, m), 7.51-

7.57 (1H, m), 11.38 (1H,

brs), 12.53 (1H, brs).

88 | HL 437 435

89

90 421 419

2Ly, \_‘:} 5

91 393 391
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CH3 3.14- NVR (DMBO D6) 8:

1,57 (2H, t, uf , (" \ ),

s), 2.62-2.70 (2H, in), 244

5.45 (I1H, #336p.c3 (1. H Cl
[Table 1-19]

1.01 (6H, s),
2.09 (2Ht,

3.67-3.85 (2H,
[T\\N /

1.30 (3H,

in),

s), 7.23 (IH, d, J

6.84 Hz),
379 377

Nl

-OH a),
2,41 (2H'

Ex.

structural formula
No.

NMR

MS
(M+H)

MS
(M-H)

G
1
YO
o

92 | HS

1H-NMR (DMSO-Dg) 6:
0.87-0.98 (2H, m}, 1.01
(6H, s), 1.35-1.46 (4H,
m), 1.55-1.61 (2H, m),
1.61-1.70 (2H, m), 2.00-
2.06 (2H, m), 2.08-2.17
(1H, m), 2.41 (2H, s),
2.64-2.71 (2H, m), 3.18
(3H, s), 6.56-6.62 (1H,
m), 6.80-6.87 (1H, m),
7.18-7.24 (1H, m), 7.51-
7.57 (1H, m), 11.37 (1H,
br s), 12.53 (1H, br s).

405

403

93

1IH-NMR (DMSO-D) &:
0.63-0.75 (2H, m), 1.01
(6H, ), 1.03-1.14 (4H,
m), 1.30-1.38 (2H, m)},
1.41-1.49 (28, m), 1.50-
1.60 (5H, m), 1.98-2.05
(2H, m), 2.41 (2H, s),
2.64-2.71 (2H, m), 3.17
(3H, s), 6.57-6.64 (1H,
m), 6.82-6.88 (1H, m),
7.20-7.25 (1H, m), 7.52-
7.57 (1H, m), 11.39 (1H,
br s}, 12.54 (1H, br s).

433

431

94

TH-NMR (DMSO-Dg) 6:
0.92-0.99 (2H, m}, 1.01
(6H, s), 1.46-1.53 (2H,
iy, 1.56-1.61 (2H, mj},
1.685-1.98 (8H, m}, 241
{OH, s}, 2.64-2.70 {2H,
m}, 3.16-3.26 {2H, m),
3.18 (3H, s), 3.69-3.75
(2H, m), 6.56-6.63 {1H,
my, 6.81-6.87 {1H, mj},
7.18-7.24 (1H, m), 7.52-
7.58 (1H, m), 11.40 (1H,
br s), 12.54 {1H, br s).

419

158




11,0 -N  8.38 Hz), 7.48 (1H, d, J = 8.38 Hz), 7.74 (1H, a),
11.24 (1H, a), 12.46 _11H, a). 1H NVR (DMBO-D6) 6: 1.01 (6H, s),
1.04-1.20 (1H, m, 1.304.51 (1H, n), 1.58 (2H t, J = 6.45 Hz), 1.64-1 74
(2H, m), 242 {2H s), 2.50-2. 5ify (1H, m)|F2NedR DMOODHE:m) |, 2. 90-2. 96/ (1H,
m, 3.03-3.14 (1H 1), 3.36- { 59)(3H~m | 1316@H3s79<J\64H18 | 4.66-4. 71 (2H,
m, 6.60 (1H $), 6.87 , =18. 06 Hz{in‘?) 2BLLAQ %I)i; 7.54 (11H, d; J =
8.06 Hz), [11.42 (1H, s 3 B1H, . lNﬁﬁ%ll@H%h DVSO- D6) |8:
0.98-1.16 [2H {m, 1.0 s), 1.28-1. 5?,6 1|—|7'7 %2H, t, J = 6425
Hz), 1.73-[.83) (1H, 1 (2H, s), 2.b ?(B D5-3.00 (1H m),
3.07-3.14 [1H, 'm), 8 (7H, m, 4. o% 13%1 UREE: gfm Hz), |4.91 (1H,
d, J =8.0p Hz)}, 6 ] 6.87 (1H, S0y 7| 20 IH,.8) |
7.53 (1H, 0953]=xg PN 11.40 1H NMWR B eS P (BH | J°2 6. 85
| Hz), 1.0 (6H, na 8 i2H,5- 6,25 Hz oha 95=6. 85 Hz),
1.95-1.99 [1H, |in), 2.41 (2H, a), 2.63. ?1 % | ;3.45-3.51 (2H, |m),
3.67-3.72 (9H, |in), 4.54-4.68 (1H, in), B.158) m Bégg 1H, d, J =1|8.46
), 722 (1R, | Sredocid okt d6= 8 46@@1 L0, D 03) | 12. 52 HD
OH 1H NVR pnsof 1.08 (Hmmm) 7.53-7.581191 (6H, s),
1.21-1.33 m}, 11.43 (1H, br s),
12.53 (1H, br s).
HO iH-NMR (DMSO-De) 6
m 0.93-1.11 (2H, m), 1.01
5 o (6H, s), 1.28-1.85 (5H,
m), 2.42 (2H, s), 2.64-
2.70 (2H, m), 2.97-3.16
(2H, m), 3.21 (3H, s),
o6 3.57-3.78 (2H, m), 445~ | .. | ,oc
4.49 (1H, m), 4.96 (1H,
d, J = 8.1 Hz), 6.58-6.61
stereoisomer of Ex. No. 95 (1H, m), 6.84-6.89 (1H,
m), 7.23-7.27 (1H, m),
7.52-7.57 (1H, m),
11.42 (1H, br s), 12.53
(1H, br s).
[0337]
[Table 1-20]
Ex. MS | MS
No. structural formula. NMR (M+H) | (M-H)
e 1IH-NMR (DMSO-Dg) 6:
Ni 0.48-0.60 (1H, m), 0.72-
/J Iy 084 (1H, m), 091 (BH,
SORCA J =67 Ha, 1.01 6H, )
N 1.06-1.18 (2H, mj, 1.35-
P r(\ 1.45 {1H, m), 1.51-1.70
N
) E.{ch_\ ; (BH, m), 2.05-2.14 (1H, ,
7 1 e N m), 2.42 (2H, s), 2.64- 438 | ael
2.71 (2H, m), 3.18 (3K,
8), 6.58-6.63 (1H, m),
6.80-6.86 (1H, m), 7.19-
7.24 (1H, m), 7.53-7.58
(1H, m), 11.37 (1H, br s},
12.53 (1H, br s).
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1.49-1.61 (4H, ),
(2H, s), 248
=6.65 HCCH, Hz)

1.73-1.85
2.64-2.71 (2H,

(2H m,
m,

3.56-3.73 (3H._.m,

451 449

2.09-2.18

6.61

98

dd, J =8.46, 1.8]

\
N
Hs;iCG
NN
K,C L
3
H N

3C

) MR (DMSO-I) 85 ( ]
0.77-0.89 (1H, m), 0.92
(3H, d, J = 6.7 Hz), 1.01
(6H, s), 1.05-1.14 (1H,
m), 1.45-1.54 (2H, m),
1.56-1.69 (3H, m), 2.09-
2.17 (1H, m), 2.42 (3H,
s), 2.65-2.70 (2H, m),
3.14-3.25 (2H, m), 3.19
(3H, s), 3.72-3.81 (2H,
m), 6.57-6.62 (1H, m),
6.81-6.86 (1H, m), 7.20-
7.24 (1H, m), 7.54-7.59
(1H, m), 11.38 (1H, br s),
12.54 (1H, br s).

LH,

s)

435

7.54

433

99

Hf

C
o}
HC 0
J ™CH,
= ) N
- M &

N Hy

stereoisomer of Ex. No. 100

IH-NMR (DMSO-Dg) 6:
1.01 (6H, &), 1.08-1.65
(10H, m}, 1.76-1.84 (1H,
m), 2.42 (2H, s, 2.65-
2.71 (2H, m), 2.84 (3H,
s), 3.15 (3H, s), 3.36-3.40
(1H, m), 6.58-6.64 {1H,
m)}, 6.84-6.89 (1H, m},
7.21-7.27 (1H, m), 7.53-
7.59 (1H, m), 11.38 (1H,
brs), 12.53 {1H, br s).

435

433

100

HC
o
3
= N
}
N_/ N b,

stereoisomer of Ex. No. 99

IH-NMR (DMSO-Dg) 6:
0.80-1.08 (2H, m), 1.01
(6H, s}, 1.16-1.34 (2H,
m}, 1.51-1.66 (4H, m),
1.81-1.96 (2H, m), 2.20-
2.30 (1H, m), 2.42 (2H,
8), 2.65-2.77 (3H, m),
3.12 (3H, s), 3.16 (3H, s),
6.59-6.65 (1H, m), 6.85-
6.92 (1H, m), 7.23-7.29
(1H, m), 7.54-7.59 (1H,
m)}, 11.38 {1H, br s},
12.54 (1H, br s

435

433

101

. LT 0
____ 3‘ i //' -, N
i | o

4
By GH, e OH

IH-NMR (DMSO-Dyg) 6:
0.66-0.78 (2H, m), 1.01
B, ), 1.36-1.48 284,
m), 1.B6-1.65 (44, my,
1.68-1.76 (2H, m), 2.06-
2.15 (A, my), 2.42 2H,
s}, 2.64-2.72 (2H, m),
3.15 (3H, &), 3.20-3.29
(1H, m), 4.36 (1H, d, J =
4.6 Hzj, 6.59-6.65 (1H,
m), 6.83-6.90 (1H, m),
7.21-7.28 (1H, mj, 7.53-
7.61 (1H, m), 11.35 {(1H,

421

brs), 12.52 (1H, br s).

419
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d, J
( DVBO- Do)  6:

1111 o (2H, m

2.42 (2H, ¥)B338P. 66- 2. 68

iTable

= 8.46 Hz),

11. 32 (1H, s),
0.92-1.01 (2H, m),
, 1.55-1.60 (2H, m,

1-21]

1.88-1.95
(2H, m,

12.52 (1H, s).

1.01 (6H, s),

3.19-3. 26

(1H m,

HO 1H NWR
1.47-1.50

1. 92 (2H,

Ex.
No,

structural formula

NMR

MS
(M+H)

MS
(M-H)

102

IH-NMR (DMSO-Dg) b:
1.01 (6H, s}, 1.15-1.45
(6H, m), 1.49-1.62 (4H,
m}, 1.67-1.78 (2H, mj},
2.41 (2H, s), 2.62-2.71
(2H, m), 3.23 (3H, s),
4.57-4.64 (1H, m), 6.52-
6.57 (1H, m}, 6.83-6.89
(1H, m), 7.22-7.27 (1H,
m), 7.42-7.48 (1H, m),
11.26 (1H, br s), 12.49
(1H, br s).

421 | 419

103

1H-NMR (DMSO-Dg) 6:
0.94-1.06 (1H, m), 1.01
(6H, s), 1.37-1.44 (2H,
m), 1.55-1.61 (2H, m),
1.64-1.71 (1H, m), 1.86-
1.96 (3H, m), 2.41 (2H,
s), 2.63-2.71 (2H, m),
2.80-2.87 (1H, m), 3.13-
3.21 (1H, m), 3.18 (3H,
s), 3.61-3.68 (2H, m),
6.58-6.62 (1H, m), 6.82-
6.87 (1H, m), 7.18-7.23
(1H, m), 7.52-7.57 (1H,
m), 11.39 (1H, br s),
12.53 (1H, br s).

421 419

104

H-NMR (DMSO-Dg) 6:
1.01 (6éH, s}, 1.02 (3H,
d,J=7.0 Hz), 1.54-1.62
(2H, m}, 2.21-2.29 (2H,
m), 2.38-2.49 (2H, m},
2.42 (2H, s}, 2.64-2.70
(2H, mj}, 3.15-3.24 (1H,
m), 3.19 (3H, s}, 3.45-
3.51 (4H, m), 6.56-6.62
(1H, m), 6.85-6.93 (1H,
m), 7.26-7.33 {1H, m),
7.51-7.57 (1H, m),
11.39 (IH, br s}, 12.54
(13, br al,

3
6
(

436 | 434

105

TH-NME (DMB0-Dg) &
LOY(6H, 8}, 1.55-1.61
(2H, mj, 1.64-1.73 (4{{
my, 2.14-2.20 (2H, mj,
2.42 (2H, s), 2.64-2.73
(2H, m), 3.17-3.26 (2H,
m), 3.19 (3H, 8}, 3.77
{(2H, 8}, 6.58-6.64 (1H,
m), 6.89-6.96 (11, m),
7.27-7.33 (1H, m), 7.54-
7.61 (1H, m), 11.45 (1H,
br s}, 12.54 (14, br s).

434 432

16l

s),



249 *

(4H, in),
8.46 Hz),
s),

4.62 (1H,

(2H m,
t, J
7.22 (1H, s),

3.44-3.51 451 449 HO 3
= 5.44 Hz), 6.60 (1H,

7.54 (1H d, J

(2H, m,
s),
= 8.46

3.68-3.74
6.84 (1H, d, J =

Hz).

CH,

12.53,{1H, s).

HC

106

[ 0369 Tabl e

H-BMEDMSO-Dgjtaur
1.01 (6H, s}, 1.02 (3H,
s), 1.40 (3H, s}, 1.55-
1.61 {2H, m}, 2.41 (2H,
s), 2.59-2.71 (3H, m),
2.78-2.86 (1H, m}, 3.14-
3.19 (1H, m}, 3.24 (3H,
s), 6.59-6.64 (1H, m),
6.88-6.93 (1H, m}, 7.25-
7.29 (1H, m), 7.56-7.61
(1H, m), 11.39 (1H, br
s}, 12.52 (1H, br s).

al

forrmula N

435

11,38 (1H,
MR

433

[0339]
[Table 1-22]

Ex.

structural formula
No.

NMR

MS
(M+H)

MS
(M-H)

H.C

107

1H-NMR (DMSO-Dg) b:
1.01 {64, s), 1.22-1.39
(2H, m), 1.54-1.66 (4H,
m), 1.95-2.06 (2H, m),
2.42 (2H, s), 2.53-2.61
(2H, m), 2.64-2.70 (2H,
m), 2.82 (2H, s), 3.17
(3H, s), 3.29-3.37 (1H,
m), 4.46 (1H, d, J = 3.9
Hz), 6.57-6.61 (1H, m),
6.83-6.88 (1H, m), 7.22-
7.26 (1H, m), 7.50-7.56
(1H, m), 11.40 (1H, br s),
12.53 (1H, br s).

436

434

108

TH-NMR (DMSO-De) 5:
1.00 (34, d, J = 7.7 Haz),
1.01 (6H, s), 1.20-1.32
(2H, m), 1.52-1.67 (4H,
m), 2.01-2.10 (1H, m),
5.10.2.99 (1H, m), 2.35-
2.47 {1H, m), 2.42 (2H,
§j, 2.57-2.64 (1H, m},
2.65-2.70 (m m} 3.17
(13»1‘

448

162



M5 MB
(5H, m,
2. 40 (2H,
3. 66- 3. 86
7.18 (1H,

| fi-NVR (DVBO D5) 6:

1.49- |
s),

Yfi.

(
2. 50-

0') \e,
. 58 (111

n---(-
(9H,
in),

1.00 (6H, a),
in), 2,05-2.14
250 ,----4---,

1, 07-1. 32
(1H,
2.65 (2H,

431 42
d, J|=

109

9

KC
HC

i
8.12

cH L -

NEY

]\
N/

N

fcv

2H-NIBHDMSD, D 652 (
0.85-0.97 (1H, m), 1.01
(6H, s}, 1.23-1.39 (2H,
m), 1.45-1.53 (1H, m),
1.55-1.63 (2H, m), 1.67-
1.76 (2H, m), 1.79-1.89
(1H, m), 2.42 (2H, s),
2.64-2.70 (2H, m), 2.71-
2.78 (1H, m), 2.80-2.91
(2H, m), 3.17 (34, s),
3.28-3.43 (1H, m), 4.48
(1H, d, J = 4.9 Hz), 6.57-
6.62 (1H, m), 6.83-6.90
(1H, m), 7.21-7.27 (1H,
m), 7.50-7.58 (1H, m),
11.40 (1H, brs), 12.53
(1H, br s).

11-1, 9),

p.

436 434

110

HC
HC

H-NMR {DMSO-Ds) 6:
0.89-0.99 (1H, m), 1.01
(6H, s), 1.26-1.39 (1H,
m), 1.44-1.53 (1H, m),
1.55-1.62 (2H, m), 1.67-
1.78 (2H, m), 1.80-1.90
{1H, m), 2.42 (2H, s},
2.63-2.70 (2H, m}, 2.71-
2.78 (1H, m), 2.80-2.93
(2H, m), 3.17 (3H, s},
3.33-3.44 (1H, m), 4.48
(1H, d, J = 4.6 Hz}, 6.57-
6.62 (1H, m), 6.82-6.90
(I1H, m), 7.21-7.27 (1H,
m), 7.49-7.58 (1H, m),
11.40 (1H, br s}, 12.53
(1H, br s).

436 434

1IH-NMR (DMSO-Dg} 6:
0.90-1.09 {2H, m), 1.01
{6H, s), 1.20-1.36 (2H,
m}, 1.40-1.62 (4H, m),
1.6G-2 26 (4H, m), 2.41
{2H, s;) 2ET2T9 (4,
o), 318 (35, «»}, 321
3.41 (IH, m}, 4.41-4.50
(1H, m}, 6.55-6.63 (1H,
'm! AR2A QT f'i?—T "’1’1},
7. 2? 7.31 {15, my), 7.51-
7.57 (1H, m), 11.38 (11—{,

brs), 12.53 (1H, brs).

163

rn),

s),



Hz) ,
12. 46

OH 1.00 (6H,

7.45 (1H, d, J =
(1H,

m,
2.59-2.70 i(%zio]ln)
[Table 1-23]

8.12 Hz),
S) .

s), 1.99-2.17
251

\N 3.46-3.82 (4H, m,

7,62 (111, s),

In),
461

11- 1- NMR (DVBO-D6) 8:

410 (1H,

2. 40 (2H,

11.19 (1H s),
0.80-1.78 (14H,

s),

Ex,
No.

structural formula

NMR

MS
(M+H]

MS
(M-H)

112

HC

H.C—

j‘Q

IH-NMR (DMSO-Dg) 6:
0.90-1.09 (3H, mj}, 1.01
(6H, s), 1.19-2.27 (10H,
m), 2.42 (2H, s}, 2.57-
2.80 (3H, m), 3.18 (3H,
s), 3.22-3.41 (1H, m),
4.40-4.51 (1H, m}, 6.54-
6.63 (1H, m), 6.83-6.91
(1H, m), 7.23-7.32 (1H,
m), 7.51-7.57 (1H, m),
11.38 (1H, br s), 12.53
(1H, br s). s

450 | 448

113

H,C—
HC

H-NMR (DMSO-Ds) 6:
0.96-1.04 (9H, m), 1.23-
1.36 (2H, m), 1.54-1.62
(2H, m), 1.67-1.78 {(2H,
m), 2.04-2.12 (1H, m),
2.22-2.30 (1H, m), 2.37-
2,45 (1H, m), 2.42 (2H,
s), 2.58-2.75 (3H, m),
3.00-3.08 {1H, m), 3.17
(3H, &), 3.18 (3H, s},
3.19-3.25 (1H, m}, 6.57-
6.61 (1H, m}, 6.84-6.90
{1H, m), 7.25-7.30 (1H,
m), 7.50-7.56 (1H, m),
11.40 {1H, br s), 12.53
{1H, br s).

464 | 462

114

HC

TH-NMR (DMSO-Ds) b:
0.89-1.06 {1H, m), 1.01
(6H, 5], 1.23-1.39 (1H,
m), 1.49-1.62 (3H, m),
1.7G.1.88 (08, ), 1.90-
2.00 (14, mj, 2. afz
8), 2.47-2.55 (1H

450 448

ie4d



459

8.35 Hz),
s), 12.46
1. 01 (3H,

4.79 (1H, s),
7.45 (1H, d,
(1H,

6.52 (1H,
s).

J = 8.35 H),
1H NVR (DVBO D6) 8:

HO* s), 7.20 (1H, d,

7.70 (1H,

HO

J =
s),
1.

H3C

11.19 (1H,

01 (6H

1 0

115

HC d, J =672 H), 1.

SB-NMR (DMSO-Ds) 6:
0.90-0.99 (1H, m}, 1.01
(6H, s), 1.23-1.40 (1H,
m), 1.48-1.62 (3H, m),
1.78-1.88 (2H, m), 1.90-
2.00 (1H, m), 2.42 (2H,
s), 2.48-2.55 (1H, m),
2.63-2.70 (2H, m), 2.75-
2.82 {1H, m), 2.84-2.94
(2H, m), 3.04-3.14 (1H,
m), 3.15-3.21 (6H, m),
6.56-6.62 (1H, m), 6.83-
6.90 (1H, m), 7.21-7.28
(1H, m), 7.49-7.58 (1H,
m), 11.41 (1H, br s},
12.53 (1H, br g).

450

448

116

IH-NMR (DMSO-Dg} &:
0.90-1.11 {104, m),
1.20-1.65 (4H, m), 1.80-
2.34 (4H, m}, 2.42 (2H,
s}, 2.47-2.59 (1H, m),
2.63-2.75 (2H, m), 2.83-
3.05 (1H, mj), 3.06-3.30
(7H, m), 6.56-6.63 (1H,
m), 6.84-6.91 (1H, m),
7.24-7.31 (1H, m}, 7.51-
7.58 (1H, m), 11,40 (1H,
br s), 12.53 (1H, br s).

464

462

[0341]
[Table 1-24]

Ex.

structural formula
No.

NMR

MS
(M+H]}

TH-NMR {(DMSO-Dy) &:
0.90-1.08 (10H, m),
*11.19-1.64 (4H, m), 1.80-
2.05 (3H, mj, 2.11-2.35
(1H, m), 2.42 (2H, s},
248257 (1H, mj, 2.63-
2.75 (2H, m}, 2.83-3.30
(8H, m), 6.57-6.62 (1H,
m), 6.85-6.94 (1H, m),
7.24-7.31 (1H, m), 7.51-
7.58 (1H, m), 11.40 (IH,
brs), 12.53 (1H, br s}.

464

les

s),



N N (2H,
2. 41 (2H,

(6H m,
(1H,

t, J

s),
3. 59-

.25 Hz), *
2-2.71 252 Hse
8 (2H, In),

2.18-2.30 (2H, m,

4.61 (1H,

6. 72 Hz),

t, J

2.39-2.48 (2H,
3.46-3.52 J 466 464 H3C
= 5.44 Hz),

m,

6. 59

s)

118

=6
2.6
3.7
6.89 (1H, , 7.29
(TR S} 7.

CH

HC
He

!
\< CH,
N/\(
o

3

1H-MR $DMSO-Bg) & 1H
0.92-1.09 (12H, m),
1.55-1.60 {2H, mj}, 1.61-
2.37 (2H, m), 2.41 (2H,
s), 2.56-2.88 (6H, m),
3.18 (3H, s), 3.44-3.84
(2H, m), 6.55-6.63 (1H,
m), 6.83-6.91 (1H, m),
7.22-7.30 (1H, m}, 7.50-
7.56 (1H, m), 11.41 (1H,
brs), 12.54 (1H, br s).

d, J

450

448

119

R,C~
H,C

3

1H-NMR (DMSO-D) 6:
0.96 (6H, d, J = 6.3 Hz),
1.01 (6H, s}, 1.56-1.60
(2H, m), 1.62-1.69 (2H,
m), 2.42 (2H, s}, 2.57-
2.63 (2H, m), 2.65-2.71
(2H, m), 2.84 (2H, s),
3.18 (3H, s), 3.44-3.55
(2H, m), 6.57-6.63 (1H,
m), 6.84-6.90 (1H, m),
7.23-7.28 (1H, m), 7.50-
7.57 (1H, m), 11.42 (1H,
brs), 12.54 {1H, br s).

450

448

120

H,C
H,C

1H-NMR (DMSO-D) &:
0.90-1.12 (15H, m),
1.54-1.62 (2H, m), 1.76-
2.03 (2H, m), 2.28-2.56
(4H, m), 2.64-2.70 (2H,
m), 3.15-3.24 (4H, m),
3.40-3.84 (2H, m), 6.57~
6.63 (1H, m), 6.84-6.91
(1H, m), 7.25-7.30 (1H,
), 7.51-7.58 (1H, m),
11.42 (1H, br s), 12.54
(1H, br g).

464

462

121

1H-NMR (DMSO-D) 6:
0.92-1.13 {15H, m),
155161 (2H, m), 176
2.02 (AH, m), 2.29-2.56
(A, m), 2.63-2.70 (2H,
m), 3.16-3.24 (41, m),
3.38-3.51 (2H, m), 6.57-
.62 (1H, m), 6.84-6.00
(1H, m), 7.25-7.30 (1H,
m), 7.52-7.56 (1H, m),
11.42 (1H, br 8), 12.54

(1H, br s).

464

462

166




8.06 Hz),
s),

in),

11.33 (1H,
1.01 (6H, s),
2.12-2.21 (2H,

B3k
[Table 1-25]

S),
1.58 (2H,
tn.),
3,25 (2H, in),

12.50 (1H s).

NNt
2,42 (2H,
3. 44-

HO 1H NVR ( DVBO- D6)
J =6.06 H), 1.67

s), 2,63 \ N 2.73

|

co Il

(4H
( 2H,

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

122

BG

3

1H-NMR (DMSO-De) 6:
0.97-1.04 (9H, m), 1.26-
1.34 (2H, m), 1.35-1.43
(4H, m), 1.53-1.62 (2H,
m}, 2.18-2.27 (2H, m),
2.37-2.45 (2H, m), 2.42

3.18 (3H, s}, 3.19-3.23
(1H, m), 6.57-6.62 (1H,
m), 6.84-6.91 (1H, m},
7.24-7.30 (1H, m), 7.50-
7.56 (1H, m), 11.37 (1H,
brs), 12.53 (1H, br s).

(2H, s), 2.64-2.70 (2H, m),

434

432

123

1H-NMR (DMSO-Dg) &:
1.01 (6H, s}, 1.26-1.38
(2H, m), 1.53-1.65 (3H,
m), 1.76-1.86 (1H, m),
2.42 (2H, s}, 2.63-2.72
(2H, m), 3.03-3.14 (14,
m), 3.19 (3H, s}, 3.21-
3.30 (2H, m), 3.50-3.57
(1H, m), 3.60-3.67 {1H,
m), 3.77-3.88 (2H, m),
6.57-6.65 {1H, m), 6.85-
6.93 (1H, m), 7.23-7.30
(1H, m), 7.51-7.57 (1H,
m), 11.42 (1H, br s),
12.54 {1H, br s).

437

435

TOA

e

'H-NMR (DMSO-Dq) &
078001 (18, m), 1.01
(6H, s, 1
1.52-1.69 (4H, m]), 1.76-
1.83 (1H, m), 2.14-2.26
(1H, m), 2.42 (2H, s},
2.64-2.71 (2H, m), 3.15

6.83-6.89 (1H, m), 7.22-
7.26 {1H, m), 7.53-7.58
(14, m), 11.34 (1H, br s),
12.19 (1H, br s).

05-1.51 (61, m),

(3H, s}, 6.59-6.63 {1H, m),

405

4073

167




, cC,
(111,
= 7.94 Hz)
(1H,

1.58 (2H,
6.25 Hz)
6. 45 Hz),
Hz), 7.29

cni n-

t,

7.31 (I

C (2H,
R

H,

t, 3 -
= 5.73 Hz), 6.60

S): 7.55

6.51 Hz),

464
(1H,
(1H,_d, 3 =-

s),

3.73 (2H, s),
692 (1H cl,
7.94 Hz),

4.65
, f

s)

J
L 2.
4. 61
1H,
125

L,

12.53 (H,
7:6. 25 Hz),

S). HO 1
2.27- 2.35 (

s), ~3. 28 (2K s),
WA 5 , 6.

B3 2H,

(1K~

IBO-M)97 B In)( 2181 S)
(BHAS); 3.9621.64HRHMN),

GoHz3), 266-330(2H, ng)
2.72-2.94 (3H, m), 3.16-
3.25 (3H, m}, 3.78-3.84
(2H, m), 6.59-6.64 (1H,
m), 6.89-6.98 (1H, m),
7.28-7.34 (1H, m), 7.54-
7.61 (1H, m), 11.42 (1H,
br s), 12.51 (1H, br s).

HENVRR DYVES 5 66: 1

6o4-2t51 ©H, ), 8811( 1H

3. 68 (

422

01 (4
2. 67

d, J
L 12. 4

H, s)
(3H,
2H, t
= 8.
3 (1H

420

t

D6

126

H,C

1H-NMR (DMSO-Dg) 5:
1.01 (6H, s}, 1.55-1.61
(2H, m), 1.80 (1H, br s),
2.13-2.18 (3H, m), 2.41
(2H, s), 2.64-2.70 (2H, m),
2.92-2.97 (2H, m), 3.21
(34, s), 6.58-6.63 (1H, m),
6.84-6.89 (1H, m), 7.22-
7.26 (1H, m), 7.53-7.58
(1H, m), 11.37 (1H, br s),
12.51 (1H, br s).

366

364

[0343]
{Table

1-26]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

127

HeG .
N 0
“H
NN
N

| N

1H-NMR (DMSO-Dg) b:
1.01 {6H, s), 1.46-1.69
(8H, m), 2.34-2.45 (2H,
m), 2.42 (2H, s), 2.64-
2.72 (2H, m), 3.18 (3H, s),
3.29-3.36 (2H, m}, 3.82
{(2H, s), 6.58-6.65 (1H, ),
6.90-6.96 (1H, m}, 7.27-
7.35 {1H, m}, 7.54-7.60
(1H, m), 11.44 (1H, br s},
12.54 (1H, br s).

448

446

128

RS
i 5
“1\\, e ==

H-NMR (DMSO-De) &:
1.01 (6H, 8), 1.55-1.61
(OH, m), 1.81-2.02 (31,
mj, 2.08-2. 18 (1H, m),
2.41 (2H, s, 2.64-2.70
(2H, m), 3.21 (3H, ),
4.00-4.04 (1H, mj, 6.59-
6.63 (11, m}, 6.88-6.93
(1H, m), 7.27-7.30 (1H,
m), 7.55-7.59 (1H, m),
7.63 (14, brs), 11.45 (1H,
br s), 12.55 (1H, br s).

406

404

168

11. 43

J

J

S).



254

452 450

MS (MrH) MS (M H)

) d!
2.39-2.48

J = 6.45 Hz),

1.58

[0370 Table 1-53 Ex. No.
HO 1H NVR ( DVBO- D5) 6:
4111

(2H,

t, J =.6.25 Hz),

structural
HG 1. 01 (6H,

s),

2.22-2.31

fornmul a NVR

1.02 (3H,

(2H,

4H,

129

m,

2.64-2:71 IS(,%H’

H

wg“@o

I NMR (DMSO-Dg) 6
0.84-0.92 (3H, m), 1.01
(6H, s), 1.54-1.61 (2H, m),
1.72-1.85 (2H, m), 2.42
(2H, s), 2.64-2.71 (2H, m),
3.01-3.52 (5H, m), 3.32
(3H, s), 3.72-3.98 (5H, m),
6.63-6.67 (1H, m), 6.95-
7.01 (1H, m), 7.33-7.37
(1H, m), 7.61-7.65 (1H,
m), 10.25 (1H, br s),
11.49 (1H, br s).

450

448

130

1H-NMR (DMSO-Dg) 5
1.01 (6H, s), 1.08 (3H, d,
J=6.6 Hz), 1.55-1.61 -
(2H, m), 2.42 (2H, ),
2.64-2.71 (2H, m), 3.20
(3H, s), 3.47-3.55 (2H, m),
3.56-3.61 (1H, m), 3.76-
3.81 (1H, m), 3.98 (1H, d,
J = 16.5 Hz), 4.03 (1H, d,
J = 16.8 Hz), 4.08-4.15
(1H, m), 6.59-6.64 (1H,
m), 6.93-6.99 (1H, m),
7.31-7.36 (1H, m), 7.55-
7.61 (1H, m), 11.46 (1H,
br ), 12.54 (1H, br s).

450

448

131

1H-NMR (DMSO-De) 6:
1.01 (6H, s}, 1.32-1.63
(10H, m), 2.42 (2H, s},
2.62-2.73 (2H, m), 3.13-
3.19 (1H, m), 3.20 (34, s),
3.37-3.44 (1H, m}, 3.64-
3.70 {1H, m), 4.04-4.12
(1M, m), 4.92 (1H,d, J =
7.4 Hz}, 6.56-6.64 (15,
m}, 684694 {1H, m},
723731 (1H, my, 7.50-
7.59 (1H, m), 11.46 {1H,

br s}, 12.54 (1H, br g,

451

449

169

m,



3.13 (1H, g, J = 6.45 255 40 466 464 H C  Hz), 3.42-3.56 (6H,
CH m, 3.60-3.79 (2H, m, 4.62 (1H, t, J = 5.44 Hz), 6.60
(1H, s), 6.88 (1H, d, J = 8.46 Hz), 7.31 (1H, s), 7.53 (1H
d, J = 8.4@3z), 11.32 (1H, s), 12.50 (1H s).
[Table 1-27]
Ex, MS | MS
No. structural formula NMR MaH | VAE)
TH-NMR (DMSO-Ds) 6:
N 0.94-0.98 (6H, m), 1.01
(6H, s), 1.54-1.61 (2H, m),
T\ 2.41 (2H, 8, 2.63-2.71

CH, (2H, m), 3.14-3.19 (1H,
L m), 3.20 (3H, s), %.?4-3.40
: (1H, m), 3.41-3.47 (1H,
132 W m), 4.03-4.11 (1H, m), 425 | 423
HL— N 4.90 (1H, d, J = 6.6 Hz),
He 6.56-6.63 (1H, m), 6.85-
6.92 (1H, m), 7.24-7.31
(1H, m), 7.51-7.57 (1H,
m), 11.45 (1H, br s}, 12.53
(1H, br s).

HG 'H-NMR (DMSO-De) 6:
sl o 1.01 (6H, s), 1.06 (3H, d, J
\f\ = 7.0 Hz), 1.39-1.73 (6H,
ao” N m), 1.85-2.05 (2H, m),
; 2.41 (2H, s), 2.61-2.73
NN (2H, m), 2.88-2.96 (1H,
133 m), 3.16 (3H, s}, 3.19-3.27 | 448 | 446
| (1H, m), 4.82-4.93 (1H,
HC N m), 6.53-6.62 (1H, m),
A 6.86-6.95 (1H, m), 7.23-
7.34 (1H, m), 7.47-7.54
(1H, m), 11.37 (1H, br s),
12.53 (1H, br s).

HC TH-NMR (DMSO-Dg) 6:
Vo o 1.01 (64, s), 1.09 (3H, d, J
\f\ = 7.1 Hz), 1.55-1.61 (2H,
we” N m), 1.76-1.97 (2H, m),
’ 2.04-2.11 (2H, m), 2.41

\ N (2H, s), 2.64-2.71 (2H, m),
3.17 (3H, s), 3.21-3.28
(1H, m), 3.49-3.56 (1H, 434 | 432
HC v ), 4.58-4.66 (1H, m),
e 56-6.63 (1H, m), 6.88-
94 (1H, m), 7.25-7.31
H, m), 7.51-7.57 (1H,
11.39 (1H, br s}, 12.53
H, br gl

134

6.
6.
(

B

fat s
et ] et

-NMER DOMEO- };n} b
50.1.04 (OH, m), 1.55-
60 (2H, mj, 2.21-2.29
4, m), 2.38-2.48 [2H,
m), 2.41 (2H, s), 2.63-2.69
(2H, m), 3.16-3.23 (1H, .
] ;31@(314 s), 3.45-3.50 |
- @"&N (4H, m), 6.58-6.60 (1H,
: W m), 6.86-6.90 (1H, m),
: 7.27-7.30 (1H, m}, 7.52-
7.56 (1H, m), 11.39 (1H,
br g}, 12.53 (1H, br s},

e
RNt
N
o
et {7
C?‘s\;»"‘m

2

s
= ———‘\\:-;;/:f
AN
for—=3
o
AN
=

138 +34

Ch
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HO 1H NVR ( DVSO- 1D5) 5:
(8H, m, 2.31-2.45
(2H, s),

Y\,
--1 3.43-3.51 (2H, m,

o 1.01 (6H,

1\I

7",, 777 (4H, m,

1. 43-1. 68
2.bl) 4 2,
\  3.68 (2H, t,

s),

( (211,

\ SN\
m, 3,31

Hz) ,

256

3.78 (2H,
C N 6,61

)

136

[ 640478 476
2 (1Hp

Ty

/ \ LN

CHy

THANNER (DMED-De}§: 5.
0.99-1.07 (3H, m), 1.01
(6H,
1.55-1.61 (2H, m), 2.08-
2.24 (3H, m), 2.40-2.44
(2H, m), 2.65-2.71 (2H,

d,J= 16.9 Hz), 3.68-3.76
(1H, m), 3.94 (1H, 4, J =
16.9 Hz), 6.59-6.63 (1H,
m), 6.92-6.98 (1H, m),
7.30-7.35 (1H, m), 7.56-
7.61 (1H, m), 11.41 {1H,
br s), 12.51 (1H, brs).

s), 1.39-1.50 (1H, m),

m), 3.19 (3H, s, 3.40 (1H,

40 Hz), i

434 432

[0345]
[Table 1-28]

Ex,
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

137

IH-NMR {DMSO-De} 6
0.96-1.08 (3H, m), 1.01
(6H, s}, 1.46-1.65 (4H,
m), 1.71-1.90 (2H, m),
2.14-2.19 (2H, m), 2.41
(2H, s}, 2.64-2.71 (2H,
m), 3.19 (3H, s), 3.42-
3.52 (2H, m), 4.04-4.11
(1H, m), 6.58-6.62 {1H,
m), 6.91-6.97 (1H, m),
7.30-7.34 (1H, m), 7.54-
7.59 (1H, m), 11.40 (1H,
br s}, 12.51 (1H, br sj.

448 | 446

138

'H-NMR (DMSO-De) &:
1.01 (6H, s), 1.55-1.61
(2H, m), 2.18-2.25 (2H,
m), 2.42 (2H, s), 2.65-
2.71 (2H, m), 3.09-3.14
(2H, m), 3.20 (3H, s),
3.29-3.34 (2H, m), 3.51
(2H, s), 6.58-6.64 (1H,
m), 6.88-6.94 (1H, m),
7.26-7.31 (1H, m), 7.55-
7.60 (1H, m), 11.43 (1H,
br s}, 12.51 (1H, brs),

456 | 454

139

IH-NME (DM5C0-De)
1.01 ipri s}, 1.55-1.
(4H, mi, 1.84-1.685
”3"‘,, 2. /Fa {ZH ‘~j
270 {2H, m), 3

s}, 3.59-3.66 (
3.78-3.85 (1H, m)},
4.23 (iH, m), E)b?
(1H, m}, 6.85-6.92 (1H
m), 7.23-7.31 (1H, m),
7.52-7.58 {1H, m),
11.41 (1K, br g}, 12.53
{1H, br s).

o
75
{214,
{}

19
m) 16
6.65

¥

393 391

171



d, J =77
11. 42 (111,
01(31|
0-2.19

2 Hz), 7.32 (1H, s), 7.56 (1H, cl, 3 = 7.72 1iz),
s,), 12.52 (1H, s). 1H- NVR (DVBO-D5) 6: 1.01 (6H, s),
d, J = 7.06 HZ), 1.43- 1.54 (2H m, 1.58 (1H t, J = 6.29 Hz),
1H |m), 2.24-2.35 (1H, g%}z. 121 (AR (SMSO2PB%:2. 70 (2H, ),
2H |n), 3.44-3.51 (ZH B),)3. 4 66 (111, t] J =
5. 61/ (1H, s), 6.92 (ﬁH . goiégﬁz e gbﬁ H s), [7.57 {1H,
B Hz), 11. , 2.53(f{11% 13ﬁ1+|% O Del l6:
13H n, (oM ). 1] 40.246T2HAH, 2060 1] 74-1..87 (211,
19 (111, 2 /% (211, s), 2 §4Qq2ﬁln{2g18(gnj B.58-3. 68 (3H,
111, |s), Ls), 6.82 (1H ] 7.20 |(1H, $).
o J|= 8. 11.33 (1H, s) |1 5?%35?&1 ?”’ 10371 (Tabl e|1-54
014@y uctu otmul a NVR VS AM+-BY7 84585 %@M“i@?) STH,| %)\ .
N i i 304: - N CH3 1H NMWR Jmm (I:DH Bi), 6.585.6407 (8H,| m),
2H, | mfC 1 48- 62 (4H, m, 1. GQgt%gﬁﬂm}ﬁ 09-2 20 (1P| ny
5), 2,62-U5 72 (2F f, in), 3,2 3}2} 2& kg ? (BH, t, J - 6.18
3.65 (1H, m, 3.71- ,-, enfrIT 17-4° (A ci, 3 - 2,87
1H, |s), 6.84 (1H, d, J = 8.38 ﬁﬁP'7§9Z5H(Eﬁl s),|7.54 [(1H, d, J
1134 (1H, s), 12.53 i|H, |11.41(1H,brs), 12.53
(1H, br s).
IH-NMR (DMSO-Dg) 5:
1.01 (6H, s), 1.55-1.64
(6H, ), 2.05-2.11 (2H,
m), 2.19-2.26 (2H, m),
2.42 (2H, s}, 2.63-2.69
(2H, m), 3.10-3.15 (2H,
141 m), 3.18 (3H, §), 3.34- | 448 | 446
3.40 (2H, m), 6.57-6.61
(1H, m), 6.83-6.88 (1H,
m), 7.20-7.23 (1H, m),
7.52-7.56 {1H, m),
11.42 (1H, br s), 12.53
(1H, br s).
[0346]
[Table 1-29]
Ex MS | MS
: R
No. structural formula NM M+H) | (M-H)
o, | HNMR (DMSO-Do) &
H,G
{__N__o|1.01(6H,s), 1.55-1.63
ﬁﬁﬁ{mﬁ{\\my (3H, ), 2.04-2.14 (4H,
Lo ml, 2.41 (2H, 8), 2.44-
< ) 2,53 (41, m), 2.64-2.70
a5 CRLm, 321 B 8), oy | g
nan 3.79-3.87 (1H, m), 6.57-

6.62 (1H, m}, 6.86-6.92
(1H, m), 7.23-7.28 (1H,
mj}, 7.53-7.58 (1H, m)},

11.37 {14, br s}, 12.51

(1H, br s).

1172



1H NVR ( DW SO- Do) (CH, CH3 8:
7.25 Hz), Hz), 1.58 (2H t,
s), 2.64-2.71 (2H, Ho SI"N m, 3.16-3.23 (1H, 260 H, C m,
3.44--3.53[84 (1H m), 3.633(5H 464 462H-NMR (HMSO-B4-53. 9p (1H,
4 N =0 | 1.01 (BH, s}, 1.46-1.54
m (1H, m), 1.55-1.61 (2H,
O 0 m), 1.91-2.19 (4H, m),
2.24-2.31 (1H, m), 2.41
\ N (2H, 8), 2.64-2.70 (2H,
143 m), 3.19 {3H, s), 3.78- 420 | 418
‘ A 3.86 (1H, m), 6.58-6.63
HC N (1H, m), 6.86-6.91 (1H,
X N my}, 7.22-7.28 (1H, m),
7.35 (1H, br s), 7.53-
7.58 (1H, m), 11.41 (1H,
br s}, 12.53 (1H, br s).
{H-NMR (DMSO-Dg) 6:
1.01 (6H, s), 1.55-1.61
(2H, m), 1.77-1.86 (2H,
m), 2.07-2.13 (2H, m},
2.18-2.23 (2H, m), 2.41
(2H, s), 2.64-2.70 (2H,
m), 3.15-3.21 (2H, m), 434 | 432
3.18 (3H, s}, 3.29-3.35
(2H, m), 6.57-6.62 (1H,
m), 6.84-6.89 {1H, m),
7.20-7.25 (1H, m), 7.52-
7.57 (1H, m), 11.38 (1H,
brs), 12.51 (1H, br s).
. 1H-NMR (DMSO-Dyg) 6:
N\(O 0.59 (3H, d, J = 6.0 Hz),
1.01 {6H, s}, 1.51-1.62
N/\\O (2H, m), 2.31-2.49 (2H;
)\/ m), 2.41 (2H, s), 2.56-
2.74 (3H, m), 2.82-2.95
(2H, m}, 3.14-3.23 (1H,
N m), 3.18 (3H, s), 3.33- 436 | 434
H.C N 3.41 (1H, m), 3.43-3.50
(1H, m), 3.55-3.63 (1H,
m), 6.55-6.64 (1H, my),
6.82-6.92 (1H, m), 7.22-
7.30 (1H, m), 7.49-7.58
(1H, m), 11.39 (1H, br

e TH-NMR (DMS0-D) b
I 0.12-1.17 (6H, m), 1,01

1
P (6H, ), 1.54-1.62 (2H,
i | N m), 2.19-2.48 {2H, m),

1.01 (6H, s), 1.05 (3H, t, J =
J = \N ~ 6.45 Hz), 2.42 (2H,

144

145

U} 24104, s), 2.60-2.92

| I. s (AH, m), 3.12-3.80 (4H, )
146 NN He m), 3.17 (3H, ), 6.50- 450
| 6.62 (1H, m), 6.84-6.99
/w‘l \ N

448

(1H, m)}, 7.26-7.42 (1H,
HCrt ey m), 7.48-7.58 (1H, m),
H,C 11.37-11.44 (1H, m),
12.53 {1H, br ).

173



m, 4.08 (1H, q, J
7.66 Hz), 7.28 (1H,
s), 12.51 (1H, s).
1.09 (6H, m347.58

[Table 1-30]

6.85 Hz),
s),

7.58 (1H, d, J =
1H NVR ( DVSO- Do)

6.61 (1H, s),

8.06 Hz),
8: 1.01 (6H,

6.88 (1H, d, J
11.41 (1H,

s),

1.02-

Ex,
No.

structural formula

NMR

MS
(M+H)

147

HG

TH-NMR (DMSO-Dy) &:
1.01 (6H, s}, 1.10 (3H, d, J
= 7.0 Hz), 1.53-1.62 (2H,
m}), 2.42 (2H, s), 2.62-2.76
(2H, m), 3.11-3.22 (1H,
m), 3.18 (3H, s}, 3.39-3.47
(1H, m), 3.64-3.73 (1H,
m), 3.75-3.92 {3H, m),
4.91-5.00 (1H, m), 6.55-
6.60 (1H, m), 6.91-6.97
{1H, m), 7.28-7.33 (1H,
m), 7.50-7.56 {1H, m),
11.43 {(1H, br s), 12.53
(1H, br s).

450

448

148

IH-NMR (DMSO-Ds) 6:
1.01 (6H, s), 1.47-1.76
(6H, m), 1.96-2.04 (1H,
m), 2.12 (3H, s), 2.41 (2H,
s), 2.63-2.69 {(2H, m),
2.83-2.91 (2H, m), 3.19
(38H, s), 6.58-6.62 (1H, m),
6.81-6.86 (1H, m), 7.19-
7.23 (1H, m}, 7.52-7.57
(1H, m), 11.37 (1H, br s},
12.53 (1H, br s).

406

404

149

1H-NMR (DMSO-Dg} 6:
1.01 (6H, s}, 1.47-1.76
{6H, m), 1.96-2.05 (1H,
mj}, 2.12 (3H, s), 2.41 (2H,
s), 2.63-2.70 (2H, m),
2.84-2.92 (2H, m), 3.19
{3H, s), 6.57-6.63 (1H, m),
6.80-6.87 (1H, m), 7.18-
7.24 (1H, m), 7.52-7.58
(1H, m), 11.37 (1H, br s),
1253 (0H,brs).
1.01{6H, &), 1.54-1.61
(2H, my), 1.79-1.94 (2H,
m), 2.03-2.12 (1H, m},

, mj, 2.42
{3, 8}, 2.64~
271 [2H, m), 3.24 (3H, s},
4.04-4.08 (1H, m)}, 6.60-
6.63 (1H, m}, 6.92-6.97
(1H, my), 7.29-7.32 (1H,
m), 7.57-7.62 (1H, m),
11.44 (1H, br s}, 12.54
{1H, br s).

[H-NME (DMSO-De) &

406

420

404

418

174



3. 42-
Hz) ,
d J

(2H,

t, J

3.73 (5H, m,
4.00 (2H, 464 462

= 6.25 Hz),
3.78
HCN dd, J

2.41 (2H, s),
261 010 H, C (1H, dd, J

2. 64- N

18.54, 16.52

2.72 (2H,
= 11.

Hz).,

m,
48, 3.43

4.08 (1H,

151

16.52 Hz), 6.62 (1H o

HC.

TH-NYR (BMIED-DEH:
1.01 (6H, ), 1.55-1.61
(2H, m), 1.80-1.93 (2H,
m), 2.03-2.12 (1H, m),
2.19-2.29 (1H, m), 2.42
(2H, s), 2.57 (3H, s), 2.64-
2.71 (2H, m), 3.24 (3H, s),
4.03-4.08 (1H, m), 6.60-
6.63 (1H, m), 6.91-6.97
(1H, m), 7.29-7.32 (1H,
m), 7.57-7.61 (1H, m),
11.44 (1H, br s), 12.54
(1H, br s).

d,

J =

420

418

[0348]
[Table 1-31]

Ex.
No.

structural formula

NMR

MS
(M+H])

MS
(M-H)

152

1H-NMR (DMSO-Dg) &:
1.01 (6H, s), 1.15-1.25
(6H, m), 1.55-1.60 (2H,
m), 2.41 (2H, s}, 2.64-
2.71 (2H, m), 2.88-2.99
(1H, m), 3.12-3.21 (1H,
m), 3.16 (3H, s}, 3.36-
3.42 (1H, m), 3.82-3.88
(1H, m), 3.93-4.00 (1H,
m), 4.47-4.55 (1H, m),
6.56-6.60 (1H, m), 6.90-
6.95 (1H, m), 7.28-7.31
(1H, m), 7.50-7.55 (1H
m), 11.39 (1H, br s),
12.53 (1H, br s).

464

462

153

HC
HC N

steremisomer of Bx No, 152

TH-NMR (DMSO-De) 6:
1.01 (6H, s), 1.15-1.26
(6H, m), 1.55-1.61 (2H,
m), 2.41 (2H, s), 2.63-
2.71 (2H, m), 3.19 (3H, s),
3.64-3.73 (2H, m), 3.79-
3.89 (2H, m), 3.93-4.01
(1H, m), 4.90-4.98 (1H,
m), 6.56-6.60 (1H, m),
6.91-6.97 (1H, m), 7.28-
7.32 (1H, m), 7.50-7.55

(1H, m), 11.45 (1H, br s),
12,53 (1 broal

{.Muul

464

154

%J B M*«

{H-NMR (DMSO-Dij 6
1.01 (6, s}, 1.55-1.61
(2H, m), 2.42 (2H, )
2.65-2.70 (2H, m), 3.

(2H, m), 6.60-6.63 (1H,
m), 6.91-6.95 (11, m),
7.29-7.31 (1H, m), 7.57-
7.61 (1H, m), 11.47 (1H,
br s), 12.54 (1H, br s).

462

420

175



8. 46 Hz),

s),

1.07
Hz) ,
:3.41

2.

41

7.31

12.51 (1H,

2( 1\

(1H,

s) .
(3H, d, J

s),
, CH,

6.45 Hz),

7.59 (1H d, J
11- 1- NMR pnso- Do

1.58 (2H, t, J

8. 46 Hz),
0 8 1.01 (6H,
6. 45

11.40 (1H,

s),
"'N-r-n

2H,

155

s),

ESW,

ke H, C

2y6eM (DM $SHbs) 8
1.01 (6H, ), 1.55-1.61
(2H, m), 2.39-2.46 (2H,

m), 2.41 (2H, s), 2.64-
2.71 (2H, m), 2.89-2.96
(2H, m), 3.00-3.04 (2H,
m), 3.16 (3H, ), 3.21 (6H,
s), 3.70-3.76 (2H, m),
6.57-6.62 {1H, m), 6.83-
6.89 (1H, m), 7.20-7.26
(1H, m), 7.51-7.56 (1H,
m), 11.40 (1H, br s),
12.53 (1H, br s).

B3.22 (

466

3H, s),

464

156

1H-NMR (DMSO-D) &:
1.01 (6H, s}, 1.53-1.62
(2H, m), 2.42 (2H, s),
2.63-2.72 (2H, m), 3.22
(3H, s), 4.43 (2H, s), 6.12-
6.20 (1H, m), 6.28-6.35
(1H, m), 6.60-6.67 (1H,
m), 6.99-7.05 (1H, m),
7.35-7.46 (2H, m), 7.51-
7.57 (1H, m), 7.59-7.65
(1H, m), 11.50 (1H, br s),
12.55 (1H, br s).

430

428

[0349]
[Table

1-32]

Ex.
No.

structural formula

NMR

MS
(M+H]}

MS
(M-H)

157

1H-NMR (DMSO-Ds) 6:
1.01 (6H, s), 1.55-1.61
(OH, m), 2.42 (2H, s},
2.65-2.71 (2H, m),
3.08 (3H, &), 4
s), 6.18-6.22 (1H, m),
6.62-6.66 (1H, m),
6.98-7.03 (1H, m),
7.34-7.41 (2H, m),
7.59.7 64 (2H, m),
11.48 (LH, br s}, 12.
(1H, br s,

{é’}-i.: i,

55

403

401

176



/6 (2H 1, .1 = 6,04 Hz), 3.44-::3,53 (2H, ro), -16---" -]
3,57 (ill, &, LI - 262 iv:, IN 11.48, 3.83 Hz), 494 492 H 3 N
3.75-3.84 (3H,_ M , 4.00 (2H, dd, j = 18.33, 16.52 Hz), 4.10
(1H, d, J E 16.52 Hz), H; 62 (1H, | 'H-NMRE)MS®-B3 &1H, d, ] =

L 0o 1.01 (6H, s), 1.19-1.29

(1H, mj, 1.32-1.69
(9H, m), 2.42 (21, s},
2.62-2.74 (2H, m),
3.20 (3H, s), 3.29-3.38
(1H, m), 3.45-3.52
(1H, m), 3.74-3.84
(1H, m}, 3.89-3.96
(1H, m), 4.63 (1H, br
s), 6.60-6.64 (1H, m),
6.87-6.93 (1H, mj,
7.27-7.31 {14, m),
7.54-7.59 (1H, m),
11.42 (1H, br s}, 12.54
(1H, br s}.

H-NMR (DMSO-Ds) 6:
0.85(3H,d,J=6.0
Hz), 0.97 (3H,d, J=
6.2 Hz), 1.01 {6H, s),
1.54-1.61 (2H, m),
2.41 (2H, s}, 2.63-2.71
{2H, m), 3.20 (3H, s},
3.30-3.38 (1H, m},
159 3.40-3.54 (2H, m), 425 423
3.95-4.00 {1H, m),
4.63 (1H, br s}, 6.58-
6.64 (1H, m), 6.87-
6.92 (1H, m), 7.26-
7.32 (1H, mj, 7.54-
7.59 (1H, m), 11.41
(1H, br s), 12.53 (1H,
br s).

IH-NMR (DMSO-Ds) 6&:
1.01 (6H, s}, 1.54-1.61
(2H, m), 1.68-1.78
(1H, m), 1.92-2.02
(1H, mj, 2.08-2.27
(2H, m), 2.42 (2H, s},
2.64-2.72 (2H, mj},

T L3
3.20 (3H, s}, 3.24-3.30

o E {(1H, m}, 345 5
! N
L RS NP (1H, m), 3.57-3.67
CH, (2H, m), 3.00-3.97
(1H, m), 4.72-4.77
(19, m), 6.59-6.63
(1H, m), 6.91-6.96
(1H, m), 7.29-7.34
(1H, m), 7.56-7.61
(1F, m), 11.47 (1H, br
s, 12. 34(11—1, br s).

158 451 449

450 448

177



8.06 Hz),

sk 12.51:11 H,
clic 11-1-

6.85 Hz),
= 6.45 Hz)

7.34 (1H,
st.
NMR pnso- Do 8:

s),

7.58 (IH d,
[0372 Table 1-55 Ex.
(3 0. 75- 0. 88 (1H,_m,

J =
structural
0.91

8.06 Hz),
formul a NVR M5 MS

11.41 (1H,

N (3H.d. J

4111 0.96-1. 18
' \N 1.60-1.71

i%

161

. HB-NNSR (IpRISO-By), 6:1
9.998L 28GOH(mH, )
1.01 (6H, s), 1.56-1.61

(2H, m), 2.23-2.60

(4H, rn), 2.41 (2H, s),

(2H, m),

N oW

743 7 48 (1H m
11.34 (1H, br s), 12 49
(1H, br s).

58
2.41

450

(2H,

448

[0350]
[Table 1-33]

Ex.

structural formula
No.

NMR

MS
(M+H)

MS
(M-H)

162

TH-NMR (DMSO-Dq) &:
0.98-1.05 (3H, m), 1.01
(6H, s), 1.44-1.54 (1H, m),
1.56-1.61 (2H, m}, 2.10-
2.19 (1H, m), 2.26-2.34
(1H, m), 2.42 (2H, s),
2.64-2.71 (2H, m), 3.19

(3H, s), 3.26-3.34 (2H, m),

3.65-3.76 (2H, m), 6.60-
6.63 (1H, m), 6.90-6.95
(1H, m), 7.28-7.32 (1H,
m), 7.56-7.60 (1H, m),
11.46 (1H, br s), 12.54
(1H, br s).

434

432

163

TH-NMR (DMSO-Dg} 6:
1.01 {6H, s), 1.07 (6H, s},
1.55- 161(2H mj, 2.03

), 2.42 (2H, s}, 2.64-
(2H mj}, 3.09 (2H, s),
(3H, s}, 3.70 {2H, s),
-6.63 (1H, m), 6.89-

(1H, m), 7.27-7.31

(1H, mj), 7. 55-7.60 (1H,
m}, 11.46 {1H, br s),
12.54 (1H, br s].

5
270
3.19
6.59
6.95

448

446

&

: s
: r
,/i“‘-..f’ g

OH

IH-NME (DMSO-Dyg) &:
1.01 (B, s}, 1.54-1.61
(2H, m), 1.99-2.07 (1H,
mj, 2.38-2.48 (1M, mj,
2.42 (2H, §), 2.64-2.72
(OH, m), 3.12-3.22 {1H,
m), 3.19 (3H, s}, 3.56-
2.65 (2 }II«.} 2.021.2 88
(11, m } 4, 23 4.30 {IL,
), 5.1 (1H
Hzj, 6 5
6.20-6.96
7.32 {1H,
{1H, m), ]
12.54 (1

CO

434

178

t,

J



263 HOir (2H s),

= 11.69 Hz), 3.
7.20 (1H,

Hz)
(1H,
H C (3H,

1.45-1.55

S).

2.68 (2H,
58- 3. 83 (3H m,
s), 7.57 (1H, d, J

t, J

= 449 447
6.61 (1H,

HC |,

s)
= 8.46 Hz), 11.

6.45 Hz),

3. 20

(2H,

6.80 (1H, d, J
30 (1H,

t,

J
(2H,

165

) CH1

1H NVR (DVBO-Dg) 8:
8.66 Hz), 8%\0 7-
m, 1.57-1.7981 f})

1B- MRS D BO-Ts )L B,
19.42I6H,r9,,1.350.60
(OH 1m581.6843,00 (7H)
m), 2.41 {2H, s, 2.63-
2.70 (2H, m), 3.14-3.25
(3H, m), 3.32-3.52 (2H,
m), 4.22-4.28 (1H, m),
6.57-6.63 (1H, m), 6.92-
6.99 (1H, m), 7.30-7.37
(1H, m), 7.52-7.61 (1H,
m), 11.39-11.44 (1H, m),
12.50-12.56 (1H, m).

m

n e

(6H,
6. 25

434

, 0. 89

432

s), I
(

166

1IH-NMR (DMSO-Dg) 6:
1.01 (6H, s}, 1.54-1.61
(2H, m}, 1.62-2.01 {7H,
m), 2.41 (2H, s}, 2.61-
2.73 (2H, m), 3.12-3.25
(3H, m), 3.36-3.55 (2H,
m), 4.22-4.30 (1H, m),
6.57-6.66 (1H, m)j, 6.92-
7.00 (1H, m), 7.31-7.43
(1H, m}, 7.51-7.62 (1H,
m}), 11.39 (1H, br ),
12.53 (1H, br s}.

434

432

structural formula

NMR

MS
(M+H)

MS
(M-H)

167

0
H

Tf Lo

L{ &

TNMR (DMSO-De) 6-
1.01 (6H, s), 1.24 (3H, d,
J = 6.8 Hz), 1.55-1.61
(2H, m), 2.42 (2H, ),
2.64-2.70 (2H, m), 3.17-
3.24 (14, m), 3.20 (3H,
s), 3.46-3.54 (1H, m),
3.65-3.72 (1H, m), 3.73-
3.80 (1H, m), 3.82-3.91
(2H, m), 4.09 (1H, q, J =
6.9 Hz), 6.59-6.63 (1H,
m), 6.90-6.96 (1H, m),
7.09.7.32 (1H, m), 7.55-
7.60 (1H, mj, 11.47 (11,
brgy, 1254 !'!LY br gl

450

448

168

H-NME {DM {} -} &
1.01 (BH, &), 1.08 {ﬁ.}, o,
J=6.6 Hz), 1.55-1.60
(OH, m), 2.41 (2H, s),
2.64-2.70 (2H, mj, 3.04
(3H, ), 3.21 (3H, s},
379 (1H, g, J = 6.3 Haz),
6.58-6.64 (1H, m), 6.87-
691 {(1H, m), 7.21-7.298
(1H, m), 7.54-7.59 {1H,
mj, 11.39 (1H, br s},
12.53 (1H, br s).

381

379

179



Hz), 2.00-2.12 (1H, n), 264 2.41 (2H, s), 2.62-2.72 479 477 Hp 111 HC
(2H, ), 3.15-3.24 (5H, m, 3.36-3.47 (2H, m), 3.61-4.01 (3H, m),
6.61 (1H, s), 6.82 (1H, d, J = 8.06 Hz), 7.25 (1H, s), 7.55

E][_)ll\_}éodbof ; 8. 06 . 01Hfzsi-| 11é 32 /(C%H, (3) | TH-NMERERASOLL) 68) - 3- H- NVR

d ; : , ®d, .24 Hiq (& ’figlé?’H? , 1.58 PH
t, J =6,29 Hz), N./-N2.2%2?(312!5,!,[3 s), ZJE%'_ Hz%LS —é.l

0 (2H, m), 2.41 (2H, s},
2.64-2.71 (2H, m), 3.04
(3H, s), 3.21 (3H, s),
3.79 (1H, q, J = 6.2 Haz),
6.59-6.63 (1H, m), 6.86-
6.91 (1H, m}, 7.23-7.29
(1H, m), 7.54-7.59 (1H,
m), 11.35 (1H, br s},
12.51 (1H, brs),
H-NMR (DMSO-Dg) 6:
1.01 (6H, s), 1.55-1.66
(3H, m), 1.82-1.91 (1H,
m}, 2.03-2.11 {1H, m),
2.36-2.44 (1H, m}, 2.41
(2H, s), 2.65-2.71 (2H,
m), 3.14-3.23 (1H, m),
3.19 (3H, s), 3.25-3.35
{1H, m}, 3.60-3.68 (1H,
m), 3.86-3.95 {(2H, m),
4.87 (1H, d, J = 4.0 Hz),
6.59-6.64 (1H, m}, 6.89-
6.95 (1H, m), 7.28-7.34
(1H, m), 7.53-7.60 (1H,
m), 11.40 (1H, br s},
12.51 (1H, br s).
IH-NMR (DMSO-Dg) &:
1.01 (6H, s, 1.08 (3H, 4,
J =6.3 Hz}, 1.54-1.62
(2H, m), 2.42 (2H, s},
2.62-2.75 (2H, m}, 3.20
(3H, s}, 3.47-3.63 {3H,
m)j, 3.75-3.82 {1H, m),
398 (1K, d,JJ= 165 450 | 448
Hzh, 403 (1H, d, J =
16.5 Haej, 4.08-4.16 (1H,
), 6.58-6.65 (1H, mj},
6.93-7.01 (1H, m), 7.30-
7.37 (1H, m), 7.55-7.62
(1F, m), 11.47 {1H, br s},
12.54 (1H, br s).

169 381 379

170 450 | 448

180



f-,-K\,- 1" 0\--2.7 N(2H, in), 3,15-3.25 (411, in), 339(2H t, J. =

5.95 Hz), 3.43-3.53 (1H, m, 3.62-3.94 (6H 494 492 . ------ ,.... m, 4.08
(1H, g, 3 = 11,CN 6.76 Hz), 6.61 (1H a), Hp- - - - - " eeeaaa N 6.90
(1H, d, J #0888 Hz), 7.31 (1H, s), 7.57 (1H, d, d = 8.38 Hz),
11. 47 (111, rshie 118554 (1H, s). [0373 Table 1-56 Ex. structural
forrrulaN{Eypr , CH,” 3TI-NVR (DVBO- Do) 6: 0 0.92- 1705 (Zfs M ms
1.01 (6H, $)y, 1. 27- 1. SBucturalfpppuly, 1.51-1.81 NMR (MH) | (M-H)

H.G ITH-NMR (DMSO-Dg) 6:

L' o 1.01 (6H, s), 1.08 (3H, d,

N o J = 6.3 Hz), 1.54-1.62
O )X\\ (2H, m), 2.42 (2H, s),
N 2,63-2.71 (2H, m), 3.20
\ R (SH s} 3.47-3. 62 (3H,
N -3.

H,C'
172
/
HC N

HZ), 450 | 448
HZ)

HE’;‘G\-&-F&O\J

T ooooT

-P-\}‘- moomoow
'mé

=
ooczvm'
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NETTR— OO
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ARCoSE
S
B oot
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oag 5
S :
e wi
o
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>

Sk
e
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BBw
-k
mv
ol
g
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N

fas

173 NN 464 | 462
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-

Wy
o oo

mI
[
S
=
BE0
G\“Bﬁm
;;
mm,!’.
%
— &
o e
I
g~
= Ut
Lo

%
pa i ™ 00

NNE
U1
'PUmm

(lH br s},
{DMSO De) 6:
6H, s), 1.05 (6H, s),
1.55-1.63 (4H, m), 1.60-
1.76 (2H, m}, 2.41 (2H,
s), 2.64-2.70 (2H, m),
3.19 s), 3.22-3.27
(2H, o m), 3.71 (2H, s), 462 | 460
6.58-6.63 (1H, m), 6.88-
6.94 (1H, m), 7.28-7.32
(1H, m), 7.54-7.59 (1H,
m} 1141 (1H, br s),

1(1H, br sl
o 1}-~1-~NMR {zsmm De) &
I (.96 (6H, s}, 1.O1 (6H, 8},
N X( ‘‘‘‘‘ N 1.48-1.54 (.zH my), 1.55-
73 Q 1.61 21~a:m)21 222
- oo | (2H, m), 2.41 (2H
2 )3

) l e o N 3 dude ¥ .
175 }\,__N (2H, 5), 3.18 (3H, &), 3.
B 8-6.63

W
h

e
TS

-

%A

4
(/é
ol
=
oF
b—‘
o

174

462 460




(4H, m,
3.20 (3H,
6.60 (1H,
d, J
( DVBO- D5)
7.05 |-12)

= 8.3

1.58 (2H,
2.63-2.72 (2H, m,

s),

3.38 (2H,

t, J 0 =

267 N 3.15 (3H,
t, J 6. 15

6.26 Hz),
s),

2.13-2.23 (1H m,
3.18-3. 23 479 477
H C N Hz),

41
IS(

3.69-3.82 (2H,

(
1

5 Hz

s), b

. 84
, 11.36
0.92-1

(1I—;l,od J =8.35
ja

( 07 ?
CH,

NN

12.5

HZ)-NMR (DMS2ADE)13,
Bo 6kH . 9&)(11}1 1? L&
L9t o 841 $Ina, o
2.64-2.71 (2H, m), 2.88-
3.29 (9H, m), 6.56-6.63
(1H, m), 6.78-6.86 (1H
m), 7.16-7.23 (1H, m),
7.50-7.57 (1H, m), 11.35
(1H, brs), 12.50 (1H, br
s).

S

4 (

), 7.8
11-1-
3H,

449

=

NVR
t

447

[0353]
[Table

1-36]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-}

177

W(\L)_S

IH-NMR (DMSO-Ds) &:
1.01 (6H, s), 1.55-1.62
(2H, m}, 1.69-1.79 (1H,
m), 1.92-2.03 {1H, m)},
2.08-2.28 {(2H, m), 2.42
(2H, s), 2.64-2.74 (2H,
m), 3.20 (3H, s}, 3.24-
3.33 (1H, m), 3.45-3.52
(1H, m), 3.57-3.67 (2H,
m), 3.89-3.98 (1H, m),
4.70-4.75 (1H, m), 6.59-
6.63 (1H, m), 6.91-6.97
(1H, m), 7.30-7.34 (1H,
m), 7.55-7.61 (1H, m),
11.43 (1H, br s), 12.51
(1H, br s).

450

448

178

IH-NMR (DMSO-Ds) 6:
1.01 {6H, s}, 1.56-1.61
(2H, m), 2.42 (2H, s},
2.,64-2.71 (2H, m), 2.82-
2.89 (3H, m), 3.17-3.22
{3H, m), 3.75 (2H, s},
5.00-5.06 (2H, m}, 6.57-
6.62 (1H, m}, 6.70-6.94
(1H, ), 7.23-7.42 (6H,
i

]
’;?"QO"'?K‘!“}{&X

41 {1H, br
Ty by %‘5

1T 3

Adbie

ey
.3.»? LA 5?

si, 12.53

L4

-

Is
1.
H

500

498

179

H3C

\(/§ ‘4/ \\ // N

CH,

3

j:zft:ﬁ
.. . p
0

iy

Hs

“NMR (DMS

1
{1
l
1.01 (6H, s), 1

2.41 (28, s}, 2.

O
1
6
3
7

De) b:
5 (9F,

s), 1.55-1.60 (2H, my),

5-2.70

(2H, m), 3.01 (3H, s,
3.19 (3H, s), 3.

7 (2H,

5), 6.58-6.64 (1H, m),
6.89-6.95 (1H, my), 7.29-
7.34 (LH, m), 7.54-7.60
(1H, m), 11.41 (1H, hr
s), 12.50 (1H, br s).

450

448

182



(21-1, d, j ---- 12.89 Hz), <,1 3,58 (211, t, 8 - 6,45 , 3, 3N Hz),

1.92 (3H, s), 2.42  -- , (2H, 0, 2.67 (2H t, 3 -- HO | 7 6A5 Hz),
3.18-3.27 435 433 HpX.,------ N (2H m, 3.67 (2H, q, j = 7.05 Hz)
3.68-3.76 oH, rr) 6 60 (1. 11., &), [ in-Ne Dkb-ie) ad, [3 = 8./06

Hz), 7.18 [(1H,| &5 (1<H cGL J = B1 0§ b)), | 5514034 (111, a), [2.51

(1K sh P /(/Q \‘(\0 (2H, m), 241(2H s),

2.65-2.70 {2H, m}, 2.73-
2.90 (3H, m), 3.18-3.27
180 (6H, m}, 3.77-4.07 (4H, 438 | 436
m), 6.59-6.64 (1H, m),
6.91-6.97 {1H, m), 7.30-
7.35 (1H, m), 7.55-7.60
(1H, m), 11.42 (1H, br
s}, 12.51 {1H, br s).

0 TH-NMR (DMSO-Dg) 6:

HG )L\ 1.01 (64, s), 1.14 (3H,
N d, J = 6.4 Hz), 1.55-1.61

O ) \\\/O (OH, m), 2.42 (2H, §),

tH, | 2.65-2.70 (2H, m), 3.14-

\ N 3.26 (2H, m), 3.20 (3H,

181 o), 3.71-3.94 (3H,m), | 478 | 476
He ‘ W 4.02 (2H, s), 6.60-6.61
e N (1H, m), 6.89-6.95 (1H,

m), 7.29-7.32 (1H, m),
7.55-7.60 (1H, m),
11.43 {1H, brs), 12.51
(1H, br s).

[0354]
[Table 1-37]

Ex. MS MS
No. structural formula NMR (M+H) | (M-H)
JH-NMR (DMSO-Dg) 6:
1.01 (6H, s), 1.14 (3H, d,
J=6.3 Hz, 1.55-1.61
(2H, m), 2.38-2.44 (2H,
m), 2.64-2.71 (2H, m),
3.15-3.26 (2H, m), 3.20
(3H, s}, 3.71-3.78 (1H, m}, | 450 448
3.80-3.95 (2H, m}, 4.02
(2H, s}, 6.60-6.63 (1H, m),
6.91-6.95 (1H, m), 7.29-
T.32 {EH i}, 7.56-7.60

1 S 2 SO
x\;ﬁu Lu;; 1148 ;i> T B,

£

L
12.55 {15, br s).
o T-NME [DMSO-Dy) 6
He o )%cﬂg 1.00 (6, s}, 1.01 (614, 8),
N 1.56-1.61 (2H, m), 1.73-
-t CHy L.79 (2}«1 m), 2.42 (2H, s),
= my, 3.19
¥ {BH, '3) 3.26-3.30 (H,m), | e | aae

- __6.65 &

P 96 (1H,
oo I m) 7597 34 (1K, m),
He T TN 7.56-7.61 (1H, m), 11,47
(1H, br s), 12.55 (1H, br

182

183




CH 3 o/ 1H NMVR (DVBO D6) 5:
(2H, m,

1.44-1.52
0 s),
3.21 (3H,

2. 42 (2H,

s), 2.

1.58 (2H,
63- 2.71 (2H,

t,

0.92-1.05 (2H,

in),

m,
6.25 Hz),
3.18- 269\

J

1.01 (6H, s),

1.92 (3H,
3.27 (2H._m,

(2H,

in),

5),
3.76

3. 40 (2H,

t, 1& = 465 463

184

3.84 H,CQ\N\{L

N

TH-NMR M $ER2)Ds) 8: 68-
1.01 (6H, s), 1.22 (BH, s),
1.53-1.62 (2H, m)}, 2.42
(2H, s), 2.65-2.70 (2H, m),
3.17-3.24 (2H, m), 3.20
(3H, s), 3.83 (2H, s}, 3.97
{(2H, s}, 6.59-6.65 (1H, m),
6.91-6.96 (1H, m}, 7.28-
7.36 (1H, m), 7.55-7.61
(1H, m), 11.45 (1H, br s),
12.55 (1H, br s).

3. 76

464

H C

462

185

H, G N
HC

'H-NMR (DMSO-De) 6:
1.01 (6H, s), 1.53-1.62
(2H, m), 2.42 (2H, s),
2.62-2.79 (4H, m), 3.15-
3.43 (21, m), 3.19 (3H, s),
3.57 (2H, s), 6.29 (1H, br
s), 6.59-6.64 {1H, m),
6.89-6.94 (14, m), 7.26-
7.32 (1H, m), 7.55-7.61
(1H, m), 11.43 (1H, br s),
12.46 (1H, br s).

421

419

186

TH-NMR (DMSO-De) &
1.01 (6H, s), 1.54-1.61
(2H, m), 2.41 (2H, s), 2.61
(3H, s), 2.65-2.71 (2H, m),
3.14-3.26 (2H, m), 3.18
(3H, s}, 3.28-3.36 (2H, m),
3.59 (24, s), 6.58-6.66
(1H, m), 6.87-6.96 (1H,
m), 7.25-7.33 (1H, m),
7.54-7.61 (1H, m), 11.44
(1H, br s), 12.54 (1H, br

s).

435

433

[0355]
[Table 1-38]

Ex.
No.

structural formula

NMR

MS
(M+1H)

MS
(M-H)

187

TH-NMR (DMS0-De) &:
1.01 (6H, &), 1.28-1.36
{21, i, 1.09-1.50
mi, 1.53-1.62 (4H, m},
2.535-2.44 (21, my, £.44
2H, 8), 2.64-2.70 (2H,
m), 3.18 (3H, s), 3.41-
3.47 (2H, my, 3.75 {213,
s), 6.58-6.63 {1H, m),
6.90-6.96 (1H, m), 7.28-
7.33 (1H, m), 7.53-7.61
(1K, m), 11.44 {1H, br
s}, 12.53 (1H, br s).

[ATT
(4,

i,

462

460

184

*



N (2H m, 6.60 (1H s), 6. 81
(1H, s), 7.54 (1H, d, J = 8.46 Hz 11.35 (1H, s), 12.50
(1H, s). 0\ | HNWR pnso-D6) 8: (CH, 1.01 (6H, s), 1.04 (3H,
a- 1.54 (2H i h), 1.53- HC IH-NMR (DMSO-De) &
}\1{ o 0.96-1.05 (3H, m), 1.01
N

(1H d, J = 8.46 Hz), 7.22
)

(6H, s}, 1.54-1.61 (2H,
m), 1.76-1.88 (1H, m),
L 2.27-2.40 (2H, m), 2.42
NN CH, (2H, s), 2.64-2.71 (2H,
m), 2.92-2.98 (1H, m),
3.19 (3H, 5), 3.42-3.49 | ¥3% | 432
/ (1H, m), 3.63-3.76 (2H,
m), 6.59-6,63 (1H, m),
6.90-6.96 (1H, m), 7.27-
7.32 (1H, m), 7.55-7.61
(I1H, m), 11.46 (1H, br
5), 12.54 (1H, br s).
1H-NMR (DMSO-D) 6:
0.98 (6H, s}, 1.01 (6H,
s}, 1.49-1.55 (2H, m),
1.56-1.62 (2H, m), 1.98
(2H, s), 2.41 (2H, s),
2.63-2.72 (2H, m), 3.19
(3H, s), 3.23-3.31 2H, 462 | 460
my), 3.76 (2H, s), 6.58-
6.64 (1H, m), 6.90-6.96
(1H, m), 7.28-7.34 (1H,
m), 7.55-7.61 {1H, m),
11.46 (1H, br s), 12.54
(1H, br s).
CH, 1H-NMR (DMSO-Ds) 8:
HG % 0.81-0.91 {(3H, m)}, 1.00
(6H, s), 1.55-1.61 (2H,
m), 1.69-1.85 (2H, m),
2.41 (2H, s), 2.63-2.70
(2H, m), 3.00-3.58 (5H,
m), 3.32 (3H, s), 3.68-
3.99 (4H, m), 6.62-6.67
(1H, m}, 6.93-7.00 (1H,
m), 7.31-7.36 (1H, m),
7.59-7.65 (1H, m),
10.09 (1H, brs), 11.47
(1H, br s), 12.57 (1H, br
s).
o TH-NMR (DMSO-Dg) &
7 HE 084 (3H, dd, J =777,

L ™ 38.8 Hy), 1.01 {BH, s),
P (I S N 1.54-1.6% (25, m}, 1.69-
€ ! 1.85 (28, m), 2.42 {2H,

), 2.64-2.71 (2H, m),

2.99-3.55 (5H, m), 3.33
(2H, g}, 2. ool (g, | U | 448

SR m), 6.61-6.67 {1H, m),
‘*SCM / 6.92-7.01 (1H, m), 7.31-
N 7.38 (1H, m), 7.59-7.66

{1H, mj, 10.14 (1H, br

s), 11.48 (1H, br s},
12.58 (1H, br ).

188

189

190 450 | 448

<
i
{
KIJ

191

185



1.65 (6H, m, 2.34- 2.41 (2H, in), 2.42 (2H, s), 2.63-2.71

(2H, 270 NC Si m,3.28-3.34 (2H, nm), 462 460 3.66 (2H, q, J = 6.98
NC Hz), 3.77 (2H, s), 6.61 (1H, s), 6.87 (1H, d, J
= 8.46 Hz) j036627 (1H,
[Table 1-39]
Ex. MS MS
No. structural formula NMR (M+H) | (M-H)
0 TH-NMR (DMSO—Ds) &:
HG )LCH 1.01 (6H, s), 1.55-1.61
N N 3 (2H, m), 1.82-1.97 (3H,
L CH, m), 2.41 {2H, s), 2.65-

2.70 (2H, m), 2.70-2.95
(3H, m), 3.17-3.25 (3H,
m), 3.76-3.84 (2H, m),
6.59-6.63 (1H, m), 6.89-
6.98 (1H, m), 7.28-7.34
(1H, m), 7.55-7.61 (1H,
m), 11.45 (1H, br s},
12.53 (1H, br s).

g N TH-NMR (DMSO-Dy) 6:
he I ov | 1.01 (6H, 5, 1.10-1.19

A Q .7 | (6H, m), 1.55-1.61 (2H,

m), 2.23-2.45 (4H, m),
2.65-2.70 (2H, m), 2.73-
2.99 (3H, m), 3.18-3.24
193 (3H, m), 3.81-3.94 (2H, | 466 | 464
m), 4.77-4.82 (1H, m),
6.59-6.64 (1H, m), 6.91-
6.98 (1H, m), 7.30-7.35
(1H, m), 7.55-7.60 (1H,
m), 11.41 {1H, br s),
12.51 (1H, br s).

192 408 406

e . <o, | "H-NMR (DMSO-Dg) &:

e j\/;}p’o 1.01 (6H, s), 1.15-1.62
2 /N : f (8H, m), 1.78-1.87 (2H,
N o m), 2.14-2.64 (1H, m),

2.41 (2H, s}, 2.65-2.70
(2H, m), 2.72-3.00 (3H,
m), 3.16-3.25 (6H, m),
3.34-3.38 (1H, m}, 3.73-
3.87 (2H, m), 6.59-6.64
(1H, m}, 6.90-6.98 (1H,
m), 7.28-7.35 (1H, m),
7.54-7.62 {1H, m), 11.34-
11.49 (1H, m), 12.50 {1H,
e
HG B l\JV}H {(DMBO- Eﬁ)t,} &
we e ;\ o, O Gh-1.08 (Q}:i my, 1.01
W o~ O o’ (6H, §), 1,26 (BH, s,}
1.54-1.60 (2H, m), 2.41
(@H, S), 2.55 (1H, g,
2.63-2.72 (ZH, mj, 2.60
(1H, s}, 3. 18 3}% 8}, 480 | 478
4 60-4.76 {IH m), 6.54~
6.62 {1H, m), 6.82-6.92
{(1H, mj, 7.21-7 31 {1H,
m)}, 7.50-7.55 (1H, m),
11.39 (1H, br s}, 12.50
(1H, br s).

186

194 506 504

186




s),

[0374 Table 1-57
11-1-NWR (Dnso-D5) 8: 1.01 (6H,
= 6.04

J
3,,
), 37
Hz) ,
J_

Hz),
6. 04

7.56 (

H
0, J -
)3 812
6.61

8.06 H),
( DVBO- D5)

2.42

1H, d, J

structural

8.46 Hz),
S),

formula NVR M5 M5 271 CHO 3
1.05 (3H,

11.39 (1H, s),

t, J

N --
7.05 Hz),

12.51 (1H, s).

c 1.

- >
1.07 (3H, d,

z)

16.
0.7:
1H,

1.58 (2H,
52 Hz),
|(n ) -
s), 6.
11. 40 (1H,

t
3. 521 (4H,
ik

\1.07
1 (2ﬁ(’
(2H, m),

8: 1
2H,

Hz
19

J = 6.04 Hz),
3. 54¢
14.
do J.-=8.06
12.5¢ (1H,
/§H d

27

214K ADMSE)De)2: 67
808Xen( §11.50/561- 3.

5 gée
23.2 (3H, s) 3 25 3 35
(2H, m), 3.54-3.60 (1H,
m), 3.74-3.82 (1H, m),
3.89-3.97 (1H, m), 6.60-
6.64 (1H, m)}, 6.85-6.94
(1H, m), 7.29-7.33 (1H,
m), 7.56-7.61 (1H, m),
11.43 (1H, br s}, 12.52
(1H, br s).

34, ), 1'940§0(71(m e' ,
ﬁggé

2H,
6- 321
J -.

(0]

2H, t,

464

7.58 (
1H NMR
J

3l 41 (2

6,0, 4

1
1H,
H t,
462

6. 9

Hz) ,

.

[0357]
[Table 1-40]

Ex.

structural formula
No.

NMR

MS
(M+H)

MS
(M-H)

HO

197

IH-NMR (DMSO-D) &:
1.01 (6H, s), 1.52-1.61
(3H, m), 1.96-2.06 (1H
m), 2.12-2.26 (2H, m),
2.42 (2H, s), 2.64-2.72
(2H, m), 3.20 (3H, s),
3.20 (3H, s), 3.25-3.37
(2H, m), 3.57 (1H, d, J =
16.5 Hz), 3.74-3.82 (1H,
m), 3.93 (1H, d, J = 16.5
Hz), 6.59-6.64 (1H, m),
6.88-6.94 (1H, m), 7.27-
7.33 (1H, m), 7.56-7.61
(1H, m), 11.43 (1H, br
s), 12.51 (1H, br s).

464

462

108

H-NMR (DMSO-Dy) &:
1.01 {6H, &), 1.556-1.61
(2H, my, 2.41 (2H, %}
2.63-2.72 (ZH, m), 2.76-
2.85 (3H, m), 3.20 (3H,
s), 3.50-3.59 (3H, m),
3.71 (2H, 8}, 6.58-6.65
(1H, o}, 6.86-6.25 (11,
mj, 7.24-7.33 (}_H, 1y,
7.54-7.61 {1H, m), 11.44
{iH, brs), 12.53 (1H, br
s).

424

4272,

187




3.54-3.60 (1H, nm), 3.73- 494 492 H3C ,N 3.85 (3H, In), 3.94-4.05 H3CN
(2H, nm), 4.10 (1H, d, J = 16.52 Hz), 6.61 (1H, s), 6.93 (1H, d,
J = 8.46 Hz). 7.34 (1H,_s), 7.58 (1H, d, J = 8.46 Hz),

11. 42 (1H,[s), 118851 (1H H-NERIVRVBOEDG B0 5 4111 N7 0\

S
c 0.66-0. 8] (1H;13C 0. 94- % ,OéBQ)lg , lﬁ?, 16.1 1 (3H, t, J =
712 i 7’?/(j YL (6H, s), 1.;?{1.61 (2H,

m), 2.41 (2H, s), 2.65-
2,70 (2H, m), 2.71-3.01
(4H, m), 3.16-3.25 (3H,
m), 3.75-3.89 (2H, m),
6.59-6.65 (1H, m), 6.90-
6.99 (1H, m}), 7.29-7.35
(1H, m), 7.55-7.61 (1H,
m), 11.45 (1H, br s),
12.53 {1H, br s).
1H-NMR (DMSO-Dg) 5:
ch Jk/” 0.62-0.73 (4H, m), 1.01

(6H, s), 1.54-1.62 (2H,

NN m), 1.87-1.95 (1H, m),
2.41 (2H, s), 2.65-2.71
(2H, m}, 2.73-3.13 (3H,
200 m), 3.16-3.26 (3H, m), 434 | 432
3.79-4.04 (2H, m}, 6.57-
6.64 (1H, m}, 6.88-7.00
(1H, m), 7.26-7.36 (1H,
m), 7.53-7.61 (1H, m),
11.44 (14, br ), 12.53
(1H, br s).
IH-NMR (DMSO-Ds) 6&:
7.17 {3H, s), 7.42 (6H,
s), 7.56 (3H, s), 7.95-
8.02 (2H, m), 8.25-8.33
(1H, m), 8.55-8.64 (1H,
m), 8.82 (2H, s}, 9.05-
9,12 (2H, m), 9.24-9.29
(1H, m), 9.61 (3H, s),
9.88-9.95 (1H, m),
10.16-10.23 (1H, m),
12, 99 13.04 {1H, m),

13.25-14.32 (14, m),
13.62- {;mﬁ{im Ty,
13.95-13.99 (1H, m},
17.79 (1H, br ), 18.94
(1H, br s).

199 436 434

201 421 419

188



Hz),
2.61-2.73 (2H,
s), 3.17 (2H,

(1H, d, J pBh6 H),

11. 32

1.21-1.38 (2H, 1),

273 H C
s),

n,
3.66 (2H, q, J
7.17 (1H,

[Table 1-41]

1.53-1.95 (8H, ),
2. 86- 2.

s),

2.42
97 (1H, m,
= 7.12

7.54 (1H,

Si
Hz),

(2H, s),

463 461 CH,
6.61 (1H,
d, J = 8.46 Hz),

3.09
s),

(1H,
6.78

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-F)

202

He M
\ .
N

Q
: N)LCHS
Q \KO(\}:HZ
\ A

HC
HeC

H-NMR (DMSO-De) 6:
0.82-1.04 (9H, m), 1.40-
1.46 (2H, m), 1.62 (2H, s),
2.27 (2H, s}, 2.49-2.67
(6H, m), 3.00-3.07 {3H, m),
4.31-4.83 (1H, m), 6.41-
6.47 (1H, m), 6.70-6.77
(1H, m), 7.09-7.13 (1H, m),
7.34-7.43 (1H, m), 11.20-
11.31 {1H, m), 12.35-
12.41 (1H, m).

422

420

203

H-NMR (DMSO-De) 6:
0.72 (t, 2H, J = 7.4 Hz),
0.91 {t, 1H, J = 6.8 Hz),
1.01 (s, 6H), 1.04 (d, 2H, J
= 7.1 Hz), 1.15 (d, 1H, J =
6.8 Hz), 1.58 (t, 3H, J =
6.3 Hz), 1.97-2.12 (m, 2H),
2.41 (s, 2H), 2.67 (s, 3H),
2.78 (s, 2H), 3.15-3.20 (m,
3H), 4.48-4.54 (m, 0.3H),
4.96-5.03 {m, 0.7H), 6.55-
6.62 {m, 1H), 6.84-6.92
(m, 1H), 7.20-7.30 (m, 1H),
7.47-7.57 {m, 1H), 11.28-
11.46 (m, 1H), 12.52 {br s,
1H).

436

434

204

b
-
o

IH-NMR (DMSO-Dg) 6
0.27-1.26 (10H, m), 1.01
(6H, s), 1.55-1.61 (2H, m),
2.41 (2H, s), 2.61-2.91
(5H, m), 3.14-3.21 (3H, m),
4.61-5.04 (1H, m), 6.55-
6.61 (1H, m), 6.87-6.95
(1H, m), 7.22-7.32 (1H, m),
7.47-7.59 (1H, m), 11.32-
11.47 (1H, m}, 12.49-

12.56 (14, mj.

450

448

TNMR [DMS0-De) 8
0.21-1.75 (108, m), 1.01
(6H, s}, 2.41 (2H, s}, 2.63-
3.04 (54, m), 3.13-3.23
(3H, m), 4.85-5.04 (1H, m),
6.54-6.60 (LH, m), 6.85-
6.92 (1H, m), 7.21-7.31
(1H, m), 7.47-7.56 (1H, m),
11.31-11.41 (IH, m},

12.48-12.55 (1H, m).

446

189



(1H s),
0. 92-
1.52-1.94
2.86-2.96

12.51 (1H s).
1.09 (2H, m),
8H. m,

m,

N

1. 01 (6H,

2.41 CH_ ' (2H

1HANMR pnso-Do 8:

s),
s), 2,64-2.72 (2H

m

0.67-0.81 (1H, m,
1.21-1.38 (2H, m,

o)

206

11 (314309 (1H, s

N\(\UH

H-BMI (04B0-De) 274 1]
1.01 (s, 6H), 1.06 (t, 3H, J
= 7.25 Hz), 1.58 {t, 2H, J =
6.45 Hz), 2.42 (s, 2H),
2.63-2.72 (m, 2H), 3.61-
3.74 (m, 4H), 4.45 (t, 1H, J
= 5.64 Hz), 6.61 (s, 1H),
6.83 (d, 1H, J = 7.86 Hz),
7.21 (s, 1H), 7.55 (d, 1H, J
= 7.86 Hz), 11.41 (s, 1H),
12.55 (s, 1H).

N

367

493 4

365

[0359]

[Table 1-42]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

207

JH-NMR (DMSO-Dg) 6:
1.01 (s, 6H), 1.04 {t, 3H,
J =7.05 Hz), 1.58 {t, 2H,
J = 6.45 Hz), 2.42 (s,
2H), 2.67 (s, 2H), 3.17 (s,
3H), 3.62-3.72 (m, 4H),
6.60 (s, 1H), 6.84 (d, 1H,
J = 8.46 Hz), 7.21 (s,
1H), 7.55 (d, 1H, J =
8.46 Hz), 11.41 (s, 1H),
12.54 (s, 1H].

381

379

IH-NMR (DMSO-Dg) &:
1.01 (s, 6H), 1.57 (t, 2H,
J=6.45 Hz), 2.40 (s,
2H), 2.65-2.67 {br m,
2N, .09 (1, 2H, J = 7 .06
Hzi, 4,45 (f, 2H, J = 7.96
Hzj, 6.53 (s, 1H}, 7.16 {d,
1H, J = 8.87 Hz), 7.49 (d,
1H, J =887 Hz), 7.61 (s,
18y, 11.24 (8, 1H), 12.47
(s, 1H).

91

1580



8), 3.21 (iH, s), 3.40 at (2H, t, ti - 6.04 Hz), 3.75-3.83 (2H,
m, 6.59 (reer, s), 6,80 (1H, d., J - 7.66 Hz), 7,21 (I ti, s),
7.53 (1H, d, d = 7.66 Hz), 11.35 (1H s)., 12.50 [0375 Table 1-58
ExTf No. strugtural foimula NVR M5 (MFH Mk Mbidso-pi & H C ' B NWR
pnso- Do 5: N 1.01 (64, s), 1.01 (35|.’89 (t, 3H, J = 7.42 Ha),

N CH,
Q W(\ 1.01 (s, 6H), 1.58 (t, 2H,

J = 6.25 Hz), 1.97 (q, 2H,

\ J=7.42 Hz), 2.41 (s,
‘ { 2H), 2.63-2.71 (m, 2H),
H.C N )
S \ 3.44-3.52 (m, 2H), 3.69 | .o | Lo

{t, 2H, J = 6.36 Hz), 4.63
t, 1H, J = 5.64 Hz), 6.59
(s, 1H), 6.86 (d, 1H, J =
8.46 Hz), 7.24 (s, 1H),
7.53 (d, 1H, J = 8.46 Hz),
11.37 (s, 1H), 12.52 (s,

. 1H).

HG 1H-NMR (DMSO-De) &:

H,C ] 1.00 (s, 6H), 1.57 {t, 2H,
@ / Qm\ﬂj J = 6.25 Hz), 2.08 (tt,
N—-N — | 2H, J = 7.05, 7.05 Hz),
2.40 (s, 2H), 2.46-2.51
510 (m, 2H), 2.59-2.72 (m,
2H), 3.86 (t, 2H, J = 7.05
Hz), 6.52 (s, 1H), 7.20 (d,
1H, J = 8.46 Hz), 7.46 (d,
1H, J = 8.46 Hz), 7.69 (s,
1H), 11.21 (s, 1H), 12.47
(s, 1H).
HG 1H-NMR (DMSO-Dg) 6:

HC 1.01 (s, 6H), 1.58 (t, 2H,

@ / D\N\b J = 6.25 Hz), 1.80-1.93

: (m, 4H), 2.39 (t, 2H, J =

6.25 Hz), 2.41 (s, 2H),
0.62-2.71 fm, 2H), 3.56-
3.65 {m, 2H), 6.55 (s,
1H), 6.81 (d, 15, J =
8.46 Hz), 7.19 (s, 1H),
7.46 (d, 1H, J = 8.46 Ha),
11.30 (s, 1H), 12.50 (s,
1H).

349 347

B
st

191



Si d J =6.72 Hz), 1.06 (3H, t, J = 7.05 Hz), 1.58 (2H,
t, J =6.25 Hz), 2.21-2.31 (2H m, 2.39-2.49 (2H m,
2.41 275 H3C CH Si / (2H, s), 2.63-2.70 (2H, in), 3.12 (1H q, J =
450 448 [03606. 72 Hz), 3.48 (4H t, J = 4.43 Hz), 3.60-3.72

[Table 1-43]

Ex. structural formula NMR MS M

No. (M+H) | (M-H}
,CH, 'H-NMR (DMSO-Ds) 6:
0.89 (t, 3H, J = 7.42
Iz), 1.01 (s, 6H), 1.58
(t, 2H, J = 6.25 Hz),
1.97 (q, 2H, J = 7.42
Hz), 2.41 (s, 2H), 2.62-
2.72 (m, 2H), 3.21 (s, ,
3H), 3.39 (t, 2H, J = 395 | 303
6.04 Hz), 3.39 (s, 2H),
3.79 (t, 24, J = 6.04
Hz), 6.60 (s, 1H), 6.84
(d, 1H, J = 8.26 Hz),
7.24 (s, 1H), 7.54 (d,
1H, J = 8.26 Hz), 11.38
(s, 1H), 12.53 (s, 1H).
1H-NMR (DMSO-Dy) 6:
1.01 (s, 6H), 1.58 (t, 2H,
J =6.18 Hz), 2.41 (s,
2H), 2.63-2.70 (m, 2H),
HO 3.17 (s, 3H), 3.48 (q,
2H, J = 6.03 Hz), 3.64-
3.74 (m, 4H), 4.67 {t, 397 | 395
1H, J = 5.62 Hz), 6.60
(s, 1H), 6.88 (d, 1H, J =
8.16 Hz), 7.27 (s, 1H),
7.53 (d, 1H, J = 8.16
Hz), 11.41 (s, 1H), 12.53
(s, 1H).
1H-NMR (DMSO-Dg) &:.
1.01 (s, 6H), 1.58 (¢, 2H,
S J=6.03 Ha), 1.72 (s,
Cy b 3H), 2.41 {s, 2H), 2.66
S (t, 2H, J = 6.03 Hz),
N 3.47 {td, 2H, J = 6.40,
N 6.00 Hz), 3.68 (t, 2H,J | 367 | 365
2141 e \” o =661 E){z}, 4.6;; (t, 1H,
J = 5.68 Hz), 6.59 (s,
1H), 6.88 (d, 1H, J =
8.23 Hz), 7.25 (s, 1H),
753 (d, 1H, J = 8.23
Hz), 11.39 (s, 1H), 12.53
(s, 1H).

192

212

213




(2H,
s),
(1H,

m,
7.54

S).

6.59 (1H, s),

6.84 (1H,

(1H d, J = 8.87 Hz),
11-1-NMR. pnso-.Do. 5:

= 8.87
11.33 (1H,
HC _1.01.(6H,

d, J

s)

s),

Hz) ,

1.0

7.25 (1H,

12.50

(3H,.

215

CH,
HJC\N‘/ 3

1IH-NMR (DMSO-De) 6:
0.75-0.90 (o, 2H), 0.98-
1.14 (m, 1H), 1.01 (s,
6H), 1.29-1.42 (m, 2H),
1.42-1.50 {m, 1H), 1.51-
1.65 (m, 6H), 2.07-2.17
(m, 1H), 2.11 (s, 6H),
2.29 (t, 2H, J = 7.05
Hz), 2.42 (s, 2H), 2.64-
2.72 (m, 2H), 3.61-3.76
(m, 2H), 6.60 (s, 1H),
6.84 (d, 1H, J =
8.26Hz), 7.24 (s, 1H),
7.55 (d, 1H, J = 8.26
Hz), 11.36 (s, 1H), 12.54
(s, 1H).

462

460

216

TH-NMR {DMSO-D) &:
1.01 (s, 6H), 1.38-1.48
(m, 2H), 1.54-1.73 fm,
4H), 2.12 (s, 6H), 2.29-
0.31 (m, 1H), 2.35-2.44
(m, 3H), 2.42 (s, 2H),
2.63-2.74 (m, 2H), 2.94
(t, 2H, J = 11.08 Hz),
3.64-3.78 (m, 4H), 6.61
(s, 1H), 6.86 (d, 1H, J =
8.06 Hz), 7.26 (s, 1H),
7.56 (d, 1H, J = 8.06
Hz), 11.37 (s, 1H), 12.54
(s, 1H).

464

462,

[0361]

[Table 1-44]

Ex.
No.

structural formula

NMR

MS
{(M+H)

MS
(M-H)

217

HSC\NfCH.J

IH-NMR {(DMSO-De) 6:
1.01 (s, 6H), 1.58 (t,
2H, J = 6.25 Hz),
1.66-1.78 (m, 1H),
1.95-2.06 (m, 1H),
2.15 (s, 6H), 2.20-2.38
fro, 2HY, 2471 s, 2H),
2.63-2.72 fm, ZH},
2.79-2.86 {m, 1H),
3.45-3.52 {m, 1H],
3.53-3.64 (m, 2H),
3.65-3.74 (m, 1Hj,
3.71-3.82 {(br m, 1H},
6.61 (s, 1H), 6.87 (d,
1H, J = 8.26 Hz), 7.26
(s, iH), 7.56 (d, 1H, J
= 8.26 Hz), 11.40 {s,
iH), 12.54 (s, 1H).

448

183



d, J =6.85 Hz),
2.39-2.48 (2H,
al 6.85 Hz),

m,
3.23(H,

1.58
2.41
S),

N
(2H,

s),

3.38-3.46 (2H,

= 6.45 Hz),

N

11
2.63-2.71 (2H,
3..48.480.478

(

2.21-2.31 (2H, m),
276 H,C CH ,
H_t,

4.43 H),
s),

218

3.65-3.94 (2k in),

6.

(=
ke

9H-NMR (DM$QHe) §) |
0.75-0.91 {m, 1H),
0.86 (t, 3H, J =7.15
Hz), 1.01 (s, 6H), 1.02-
1.13 (m, 1H), 1.20-
1.50 (m, 4H), 1.51-
1.65 (m, 8H), 2.07 (s,
6H), 2.09-2.17 {m,
1H), 2.20 (¢, 2H, J =
7.15 Hz}, 2.42 (s, 2H),
2.62-2.73 (m, 2H),
3.53-3.66 (m, 2H),
6.61 (s, 1H), 6.83 (d,
1H, J = 7.86 Hz), 7.22
(s, 1H}, 7.56 (d, 1H, J
=7.86 Hz), 11.35 (s,
1H), 12.54 (s, 1H).

6. 86

476

(1H,

474

¢

219

HGey 2

IH-NMR (DMSO-D) 6:
0.62-0.76 (m, 2H),
1.01 {s, 7H), 1.08-1.22
(m, 2H), 1.48-1.62 (m,
7H), 1.62-1.74 {m,
1H), 1.84 (d, 2H, J =
6.85 Hz), 2.12 (s, 6H),
2.30 (t, 2H, J = 7.05
Hz), 2.42 (s, 2H), 2.63-
0.73 (m, 2H), 3.67-
3.78 (m, 2H), 6.59 s,
1H), 6.81 (d, 1H, J =
8.06 Hz), 7.21 (s, 1H),
7.53 (d, 1H, J = 8.06
Hz), 11.38 (s, 1H),
12.53 (s, 1H).

476

474

220

CH
Hac*-N’ 3

N 0

4\‘ 1
L

H3C>E he
HCT

=

o
H

1H-NMR (DMSO-Dg) 6
1.01 (s, 6H), 1.53-1.79
(m, 4H), 1.81-1.93 (m,
2H), 2.13 (s, 61}, 2.30
(t, 2H, J = 7.05 Hz),
2.42 (s, 2H), 2.66 {,
OH, J = 6.04 Hz), 3.62
(td, 1H, J = 7.45, 4.30
Hz), 3.65-3.77 (1,
2H), 3.81 (q, 1H, J =
7.25 Hz), 4.11 (dd, 1H,
J=7.25, 564 Hz,
6.60 (s, 1H), 6.86 {d,
IH, J = 8.26 Hz), 7.26
(s, 1H), 7.54 (d, 1H, J
= 8.26 Hz), 11.41 (s,
1H), 12.54 (s, 1H).

448

194



7.30 (1H, s),

12.50 (1.11,$%). NC -,
1.05 (3H,

(6H,
(6H,

s),
s),

L5@3
[Table 1-45]

7.53 (1H,

1 t, 3 -

d, J = 8.06 Hz), 11.34
1B- N1V1/ 2 (DVSO- Do) 5:
o 7.25 Hz), 1.22
H, "''CH H CY 6.25 Hz), 2.42 (2H s),

| 1H, sl ,
I d.V, 1.01

YEA W

|v---/u

Ex.
No.

structural formula

NMR

MS
(M+H)

M3
(M-H)

221

/CHy
N

HoCe

1H-NMR (DMSO-Ds) 6
0.89-1.07 (2H, m),
1.01 (6H, s), 1.48 (2H,
d, J = 12.89 Hz), 1.57-
1.59 (2H, m), 1.89-
1.92 (3H, m), 2.15
(6H, s), 2.34 (2H, s),
2.42 (2H, s), 2.67 (2H,
s), 3.14-3.39 (2H, m),
3.73 (4H, d, J = 10.07
Hz), 3.92-4.07 (OH,
m), 6.61 (1H, s}, 6.83
(1H, d, J = 7.66 Hz),
7.23 (1H, s), 7.55 (1H,
d,J = 7.66 Hz), 11.38
(1H, s), 12.53 (1H, s).

478

476

222

1H-NMR (DMSO-Dg) 6:
1.01 (6H, s), 1.58 (2H,
t, J = 6.25 Hz), 2.14
(6H, 8), 2.30 (2H, t, J =
6.85 Hz), 2.42 (24, s),
2.67 (2H, t, J = 5.84
Hz), 3.17 (3H, s), 3.67
(2H, s}, 3.72 (2H, t, J =
6.65 Hz), 6.60 (1H, s),
6.86 (1H, d, J = 8.46
Hz), 7.26 (1H, s}, 7.54
(1H, d, J = 8.46 Hz),
11.42 (1H, s), 12.54
(1H, s).

424

422

223

IH-NMR (DMSO-Dg) 6:
1.00 (6H, s), 1.41-1.44
(2H, m), 1.54-1.69
(6H, m), 2.07 (6H, s),
D20 (2H, t, J = 7.07
Hz), 2.36-2.43 (9,
m}, 2.52-2.70 (3H, mi,
2.04 (2H, t, J= 11.02
Hz), 3.62 (2H, t, J =
7.30 Hz), 3.72 (2H, dd,
J=11.36, 2.78 Hz),
6.61 (1H, s), 6.85 (1H,
d,J=8.12 Hg, 7.23
(1H, s), 7.56 (1H, d, J
= 8.12 Hz), 11.35 (1H,
s), 12.54 (1H, s,

478

476

195



2.65-2.71 (2H, m, 3.21 277 ... ---

Hz), 3.78 (2H, sj, 3.97 (2H,
s), 6.89 (1H. d, J =--. 8.46

TS 478 476

s), 6.62 (1H , CH

Hz). 7.29 (1H, s). 7.59

d J = 8.46 Hz), HC

Nech,

224 \ N

o
HC N

CH,

IH-NMR {DMSO-De) &:
1.00 (6H, s), 1.56-1.75
(6H, m), 1.83-1.92
(2H, m), 2.10 (6H, s),
2.24 (2H, t, J = 6.96
Hz), 2.41 (2H, s}, 2.66
(2H, s), 3.56-3.70 (3H,
m), 3.81 (1H, q, J =
7.19 Hz), 4.12 (1H, dd,
J =7.54, 5.68 Hz),
6.60 (1H, s), 6.85 (1H,
d,J = 8.35 Hz), 7.23
(1H, s}, 7.55 (1H, d, J
= 8.35 Hz), 11.40 (1H,
s), 12.53 (1H, s).

464

462

[0363]
{Table 1-46]

Ex.

structural formula
No.

NMR

MS
(M+H)

MS
(M-H)

HGC

|
’/(N\CH3

225

IH-NMR (DMSO-Dg) 6
1.01 (6H, s), 1.56-1.64
(4H, m), 1.71-1.75
(1H, m), 1.98-2.03
(1H, m), 2.08 (6H, s),
2.22 (2H, t, J = 7.05
Hz), 2.41 (2H, s}, 2.54-
2.69 (3H, m), 2.79-
2.87 (1H, m), 3.46-
3.72 (6H, m), 6.62
(1H, ), 6.85 (1H, d, J
= 8.06 Hz), 7.23 (1H,
s), 7.57 (1H, d, J =
8.06 Hz), 11.37 (1H,
s), 12.53 (1H, s).

- 464

462

226 :

1H-NMR (DMSO-Dg) &:
0.94-1.03 (2H, m),
1.01 (6H, s), 1.48 (2H,
d,J = 11.69 Hz), 1.56-
1.64 (4H, m), 1.91-
1.92 (1H, m), 1.91
(2H, §), 2.10 (6H, 8},
2.23 (2H, 1, J = 7.05
Hz), 2.42 (2H, s), 2.65-
2.69 (2H, m), 3.20-
3.26 (2H, m), 3.63-
3.74 (4H, m), 6.61
(1H, s), 6.81 (1H, d, J
= 8.46 Hz), 7.20 (1H,
8}, 7.56 (11, d, J =
8.46 Hz), 11.37 (1H,
s), 12.53 (1H, s).

492

490

196




11.41 (1H s),

10
3.40 (2H,
= 5.8

12. 51
1.22 (6H,
CH,_(2H._ .t

(1F1,

s),
J. =

1.58 (2H,
6.45 Hz),

¢ HNWR (DVSO D5) 6:

J = 6.45 0 Hz),
3.20 (2H, s),. 3

2. 42 (2H,
2 (3H,

1.01

s),

, J|=5.84

t 278
4 Hz),

-DCH, 3.97

O b

NN

HC ‘ Y
rd
227 | HC N

B

), 616® EHHs), 1.57 (2H,

DNMR (DRIEE DE0B

t,J = 6.20 Hz), 1.87
(1H, dd, J = 12.24,
9.15 Hz), 2.36-2.47
(1H, m), 2.40 (2H, s},
2.65-2.67 (2H, m),
3.74-3.78 (2H, m),
4.25-4.34 (1H, m),
5.68 (1H, d, J = 5.73
Hz), 6.53 (1H, s), 7.23
(1H, d, J = 8.38 Hz},
7.48 (1H, d, J = 8.38
Hz), 7.74 (1H, s},
11.22 (1H, s), 12.46
(1H, s).

06 H

365

0 (

363

)
2H,

228

IH-NMR (DMSO-Dy) &:
1.00 (6H, s), 1.57 (2H,
t, J = 6.29 Hz), 2.02-
2.21 (2H, m), 2.40
(2H, s), 2.62-2.73 (3H,
m), 3.63-3.75 (2H, m),
3.76-3.88 (2H, m),
477 (1H, t, J = 5,18
Hz), 6.52 (14, s), 7.21
(1H, d, J = 8.38 Hz),
7.45 (1H, d, J = 8.38
Hz), 7.70 (1H, s,
11.21 {1H, s}, 12.46

(1H, s).

379

377

{0364]
[Table 1-47]

Ex.

structural formula
No.

NMR

MS
(M+H])

MS
(M-F)

229

TH-NMR (DMSO-Dg) &:
1.00 (6H, s}, 1.17 (3H, 4,
Joe 719 Hz), 157 (34, 1,
J =638 Haz, 1.65-1.75
(IH, g, 2.29-2.38 {1H,
m)}, 2.40 (2H, s}, 2.57-
2.70 (38, m), 3.77-3.82
(M, my, 6,52 (11, s),
721 {1H, d, J = 8.35
Hzj, 7.46 (1H, d, J =
B.35 Hz), 7.70 (1H, s,
11.21 (1H, s), 12.46 (1H,
s).

363

361

187



s), 6.90 (1H, d, J = 8.46 Hz), 7.33 (1H, s), 7.58 (1H, d, J = 8.46
Hz) 11.42 (1H, s), 12.51 (1H, s). 1H NVR ( Dnso- Do) 6:
1.01 (6H, $);—1.05 (3H, 1, ). =717 Hz), . 1.13 al.o (3H,_d, J =
5.95 Hz), 1.58 (2H, t, J = 6.06 f \ N Hz)H-BMRL(IEIBD-BY,6: 2. b5- 2.71
(2H, n), 3/15-3.25 279 H3C,A0A (BH )| 180651373 0635k, 464 462 | H3C |m),
3.80-3.90 (2H, |m), 4. W), 662 (1H, on ¢ = p.00
Hz), 1.78-1.85 (1H, m),
NG 2.30-2.36 (1H, m), 2.40
(2H, s), 2.66 (2H, s),
HE N 3.27-3.30 (1H, m), 3.58
230 | HC N (14, dd, J = 10.26, 5.40 | 393 | 3901

Hz), 3.78 (2H, t, J = 7.17
Hz), 4.91 (1H, t, J = 5.40
Hz), 6.52 (1H, s), 7.23
(1H, d, J = 8.38 Hz),
7.46 (1H, d, J = 8.38
Hz), 7.71 (1H, s), 11.21
(1H, s), 12.46 (1H, s).
1H-NMR (DMSO-Dg) 6:
1.01 (64, s), 1.24-1.40
(2H, m), 1.48-1.67 (8H,
m), 2.41 (2H, s), 2.49-
2.55 (1H, m), 2.66-2.69
(2H, m), 3.44-3.51 (2H,
m), 3.66-3.72 (2H, m), 421 | 419
4.59 (1H, t, J = 5.64 Hz),
6.60 (1H, s), 6.86 (1H, d,
J = 8.06 Hz), 7.25 (1H,
s), 7.53 (1H, d, J = 8.06
Hz), 11.31 (1H, s), 12.50
(1H, s).
HQ IH-NMR (DMSO-D) &:
0.92-1.01 (2H, m), 1.01
(6H, s, 1.47-1.50 (2H,
m), 1.55-1.60 (2H, m),
1.88-1.95 (1H, m}, 1.92
(?H, ), 2.42 (2H, g),

; 0.66-2.68 (2H, m}, 3.19-
2301 e 3.26 (2H, m), 3.44-3.51 | 451 | 449
(2H, m}, 3.68-3.74 (4H,
m), 4.62 (1H, t, J = 5.44
Hzj, 6.60 (15, s), 6.84
(18, d, J = 8.46 Hz),
7.22 (1H, s), 7.54 (1H, d,
J = 8.46 Hz), 11.38 (1H,
s}, 12.53 (1H, s).

231

198



s), 6.89 (1H, d, J = 8.38 Hz), 7.28 (1H, s), 7.59 (1H, d, J = 8.38
H) , 11.45 (1H, s), 12.54 (1H s) . [0376] [Table 1-59] Ex.
structural fornmul-a NMR_NG.MNS H- NVR.( DVEO-D6) : |

CH, l
MEOsRe ]
1,01(6H, s), 1/13 (31d, &k\ g 6]6*66%"1@ $OsBe)(@11] t, (1 -)

1.0 1-0.72 12H, m), 1.01
(6H, ), 1.37-1.49 (2H,

m), 1.55-1.70 (4H, m),
- 1.84-1.93 (2H, m), 2.02-
2.14 (1H, m), 2.41 (2H,
s), 2.64-2.73 (2H, m),
33 { 0.95-3.04 (1H, m), 3.13

HC N (3H, s), 3.41-3.49 (2H,

He N m), 3.63-3.70 (2H, m),
4.58 (1H, t, J = 5.24 Hz),
6.60 (1H, s}, 6.86 (1H, d,
J = 8.06 Hz), 7.25 (1H,
s), 7.54 (1H, d, J = 8.06
Hz), 11.32 (1H, s), 12.51
(1H, s).

465 | 463

[0365]
Table 1-48]
Ex. MS MS

No. structural formula NMR (M+H) | (M-H)

HO oH | H-NMR (DMSO-Dg) &:
k\ 0.64-0.77 (2H, m), 1.01
L (6H, s), 1.35-1.47 (2H,

\ m), 1.54-1.65 (4H, m),
1.67-1.77 (2H, m), 1.98-
2.10 (1H, m), 2.42 (2H,
s), 2.63-2.75 (2H, m),
2.68 (2H, s), 3.17-3.29
(1H, m), 3.41-3.50 (2H, | 451 | 449
m), 3.61-3.73 (OH, m),
4.31(1H, d, J = 4.84
Hz), 4.57 (1H, t, J = 5.44
Hz), 6.60 (1H, s), 6.85
(1H, d, J = 8.06 Hz),
7.25 (1H, s), 7.54 (1H, d,
J = 8.06 Hz), 11.32 (1H,
s), 12,50 (1H, ).

HO IH-NMR (DMSO-Ds) &:
8 0.63-0.75 (2H, m), 0.94-
1 1.07 (1H, m), 1.01 (6H,
A0 ), 1074121 (2H, m),
x 50-1.63 (7H, m), 1.64-

234

1.
177 {15, ], 1.86 {21,

N d, J = 6.85 Hz), 2.42
(2H, s}, 2.64-2.71 (2H,

I m), 3.46-3.50 (2H, m),
H,,C”"'i"\v/”“*N‘/ 3.67-3.71 (28, ny, 4.58
B (m, t,J = 5.44 Hz), 6.59
(1H, s), 6.82 (1H, d, J =
8.06 Hz), 7.21 (1H, s),
7.53 (1M, d, J = 8.06
Hz), 11.33 (1H, s}, 12.50
(1H, s).

449 447

1998



3.25
16. 70

LT - 6.38 Hz),
(514, m), 3.39 (2H,

\ k\ 5 2.64-2.72 (2H, in), 3.14- -0
t, 28 cH3 J = 6,03 Hz), 3.70 (1H,

Hz) ,
(1H, s),
7.58 (1H,

6

3."' 787391

192 r--

4.02.(2H,

s)
77

d, J =
6..62

Hip

90 (
y, J

236

114, d, J ---- &

= 8.12 Hz), 0

H..m
| TR (DMSD-Iel B
1.01 (6H, s), 1.42-1.45
(2H, m), 1.57-1.70
(41, m), 2.37-2.46
(1H, m), 2.42 (2H, s),
2.66-2.69 (2H, m),
2.92-2.98 (2H, m),
3.45-3.49 (2H, m),
3.67-3.74 (4H, m),
4.59 (1H, t, J = 5.64
Hz), 6.60 (1H, s), 6.88
(1H, d, J = 8.06 Hz),
7.27 (1H, s), 7.54 (1H,
d,J=8.06 Hz}, 11.32
(1H, s), 12.50 (1H, s).

00—~

s),

437

435

237

IH-NMR (DMSO-Dg) &:
1.01 (64, s}, 1.56-1.75
(4H, m), 1.82-1.94
(2H, m), 2.41 (2H, s),
2.62-2.72 (2H, m),
3.42-3.55 (2H, m),
3.57-3.74 (34, m),
3.81 (14, q, J=7.12
Hz), 4.14 (1H, dd, J =
7.25, 5.64 Hz), 4.63
(1H, t, J = 5.64 Hz),
6.59 (1H, s), 6.88 (1H,
d, J = 8,06 Hz), 7.27
(1H, s), 7.53 (1H, d, J
= 8,06 Hz), 11.36 (1H,
s), 12.50 (1H, s).

423

421

[0366]
[Table

1-49]

Ex.
No.

structural formula

NMR

MS
{M+H)

MS
(M-H)

238

H-NMR (DMSO-Dg} 6&:
1.01 (6H, s}, 1.54-1.62
(2H, mj, 1.68-1.77
(1H, my, 1.97.2.06
(1H, m}, 2.42 (2H, s},
2.61-2.71 (2H, mj,
2.80-2.88 (1H, m),
3.45-3.76 (8H, m),
461 (1H, t, Jd = 544
Hz), 6.60 (1H, g}, 6.88
(1H, d, J = 8.06 Hz),
7.26 {1H, &}, 7.55 (1H,
d,J =806 Hz, 11.35
(1H, sj, 12.50 (14, s).

423

421

200



11. 47 (1H, s),
11-1-NMR (DVBO-D6) 6: 1.01 (6H,

2.64-2.72
Hz), 3.75
s), 7.56
( DVSO- D6)
Hz), 1.58

mB) , (3371,
21. . 6041-
d, J
d, J
(
(

83

S) .
462

H
M_i)

16.

(

2

5
4

3

X 2H,

12.54 (1H,

M. _3.21 (3H,

S),

sl .
s), 1.44-
3.28-3.

281 /CH, o o .
1.66 (8H, m,
5 (2H. .M.,

\ NHCSI,
2.34-2.46 (4H m,
3.39 (2H,

t L]

N i

J 6.

3.82
1H,

8. 1.
2H,
62-
d, J
2. 54
CH,

Aglzg
(6. H
46 Hr
it4d
04 49

d,

3.

(4H m,
J

01 (6H,
t, J
74 (3H, m,

s),

11'21*, s),

2

6.61 (1H,
8.12 Hz),Hdl. 44 (1H,
1. 05} (3H,

6.38 Hz){, 2.42 (2H,
3 O

7.58 (1FL
[03‘77 Table 1-60 H o E¢
MS (IMAEIL 460 284 il

s), 6.9

t,

¢

3.90 (2f
s),

M, 4.0

fL2ﬁ3=2§12(gI~I
1 36+ 1-2H0 BH, m),-

)OH{NMR (BMSD-D6B5:1

) 00gl149 mjl. 13
1 (6% é%?ﬂ—%.éﬁﬁ

 3(62-3.78) (2HE 2 ( 1
d.6D 18 +35= 51d2 47
Hz), % .60 (1uetdraRst
(1H, d, J = 8.16 Hz),
7.24 (1H, s), 7.54 (1H,
d,J =8.16 Hz), 11.34
(1H, s), 12.52 (1H, s).

05)5-002. (38, 6dH, S) .

2 Hz),
1H
(3H, ¢
H,om,
, 6.61
3. 35 H3
frisc

.42 H,
g

H, s),
(ree,

Dr nul a

7.31
NVR

i, J =
3. 14-
) (1H,
),
281

353,

6. 90

s),
NVR |

11.4

12

tcN

03
1H,

6. 26
3. 26

s),
6

240

HO

iH-NMR (DMSO-Dg) 6:
0.92-1.02 (2H, m),
1.01 (6H, s), 1.27-1.38
(2H, m}, 1.54-1.79
(6H, mj, 2.11-2.23
(1H, m}, 2.41 {2H, s),
2.65-2.71 (2H, m),
3.18-3.23 (1H, m),
3.43-3.48 (2H, m),
3.64-3.67 (2H, m),
4.60 (1H, t, J = 5.62
Hz), 6.60 (1H, s), 6.86
(1H, d, J = 8.16 Hz),
7.25 (1H, s), 7.54 (1H,
d, J = 8.16 Hz}, 8.31
(0H, s), 11.34 (1H, s),
12.52 (1H, s).

465

463

IH-NMR (DMSO-Dg) &:
0.43-0.62 (1H, m),
0.67-0.90 (1H, m),
0.90 (3H, d, J = 6.62
Hz), 1.01 (6H, s}, 1.05-
119 (2H, m), 1.35-
T (1H, i, 150~
1.68 (6H, m), 1.94-
.07 (1M, m), 2.41
(2H, 8}, 2.63-2.71 (2H,
m), 3.43-3.53 (2H, m),
3.56-3.81 (2H, m),
4.61 {15, 4, J= 551
Hz), 6.59 (14, g), 6.82
(1H, d, J = 7.94 Hz),
7.23 (14, 8}, 7.54 (1H,
d, J=7.94 Hz), 11.34

(1H, s), 12.52 (1H, s).

201



H CINNHGCNCH 0 chts CH 1H NVR pmso-Do 6: 1.00 (6H, s), 1.01 (6H a),
1.04 (3H, t, J = 7.28 Hz), 1.58 (2H, t, J = 6.18 Hz), 1.75 (2H, t, J = 6.73
Hz), 2. 42 (2H S), 2.64-2.71 (2H, ), 3.24-3.32 (2H m), 3.64 (2H, s), 3.67

(2H q, g7 ]28 Hz), 6.62 (1H, s), 6.89 (1H d, J = 8.16 Hz), 7.27 (1H,
s), 7.59 (’1ﬁ J = 8.16 Hz), 11.45 (1H, s), 12.54 (H s). 285 .
\N H, C Si [ri‘ablcdﬁfm 00 /CH owOo0O)1,26) -,\ 4-47 CH, CH, 1H NMR

pnso- Do 5: é.o (6H,S), 1. 01 (6H,3), J.btj(dH t, J7="6. 45 Hz) T 176 (2H,
t, J = 6.95-%z), 2.42u42HiS Yorndiih4- 2. 71| (2H, mm3. 22 (3H, ¥P, B.¥E 3 31
(2H, m, 3.89 (2H t, J = 5.84 Hz), 3.65 (2H, s), 3.80 (2H MtHY| eM4lo4
Hz), 6.62 [(1H|s), 6.90 (1IH do J = 7. 66| e gﬁsblﬁﬁ §), 758 (THd, J
= 8.46 Hz)|, 11,42 (1H s), 12.51 (1H, s)O:JM1 DF) 5: 1101 (6H
a), 1.58 (2H 4, J = 6.26 Hz)( 2.42 (211 “9) ’2“122114m) 3.22 {(3H,
0O(2H, t,|%2143g4d, {56.62 0d ¢

a), 3.29- |3.36, (214, to ) , 384 (O)H | (3), 5.52
(T a), 6.91 (1H, d, | .32 (1H2)11.04)6H7s58.42%H, d, d --- 8. 35

Hz), 11.47 (111, a), 71492 180 (9037899286 \\ \ - N

111111- \ |)) HG71,"," °, CH 2 9o ktHNMR 4 VO D6) 6: [1. 01 (BH,

s), 1.58 (2H, f, J h{é A oMy 2 13- | 2.200 (2H,
M. 241 (24, B) m), 3.16-3.23 (2H, m), | 465 | 463

3.43-3.84 (6H, m),
4.62 (1H, t, J = 5.40
Hz), 6.60 (1H, s), 6.84
(1H, d, J = 7.94 Hz),
7.24 (1H, ), 7.55 {1H,
d, J =7.94 Hz), 11.35
(1H, s}, 12.52 (1H, ).
CH, IH-NMR (DMSO-Dg) 6:
Q(o/cm 1.01 (6H, s), 1.35 (3H,
s), 1.54-1.60 (2H, m),
2.01-2.07 (1H, m),
\ 4 2.28-2.35 (1H, m),

2.41 (2H, s), 2.62-2.70
243 HC ‘ Y
/
H,C N

(H, m), 3.25 (3H,s), | °°° | 391

3.72-3.86 (2H, m),
6.54 (1H, s), 7.22 (1H,
d,J = 8.38 Hz), 7.49
(1H, d, J = 8.38 Hz),
7.74 (1H, ), 11.25
(1H, s), 12.47 (1H, s).
CH, |IH-NMR (DMSO-Dg) 6:
1.01 (6H, s), 1.30 (3H,
e s), 1.57 (2H, t, J =
SO\ S 6.40 He), 2.09 (2H, 1, J

:{:“j::// 6 84 ‘;'%‘Zj é '(é 'E r’.‘:)},":{

5 ), 2.62-2.70 (21, m),
3.67-3.85 (2H, m),
5.45 (1M 5), 6,53 (11,
s), 7.23 {m, g, J =
8.38 Haz), 7.48 (11, d,
J = 8.38 Hz), 7.74 (1H,
8), 11.24 (1H, ), 12.46

379

(1H, s).

377

202




\Nm,
(2H, s),
d, J

11. 45 (1H,

formula NVR M

1. 05 (3H,

3.21 (5H, s),
3.80 (2H,
= 8.35 Hz),

3.39 287
HCCH t,
7.31 (1H,

(2H,

S).,

t,
J = 5.91 Hz),

J = 5.91 Hz),
6. 61
7.57 (1H, d, J =-

478 476 al
(1H,

s),

3.73
6.90 (1H,

8.35 Hz),

t,

245

s), 12.541H, sho

~

stereoisomer of Ex. No. 246

[0378
S5M5 HC3 12;{%- NVR ( DMB@10B}, §, 1.04-1.20

11 Ntk @M‘%ﬂbﬁ)@ﬁ .

(1H, m), 1.30-1.51
(1H, m), 1.58 (2H, t, J
= 6.45 Hz), 1.64-1.74
(2H, m), 2.42 (2H, s),
2.50-2.57 (1H, m),
2.64-2.70 (2H, m),
2.90-2.96 (1H, m),
3.03-3.14 {1H, m),
3.36-3.59 (3H, m},
3.62-3.79 (4H, m),
4.66-4.71 (2H, m),
6.60 (1H, s), 6.87 (1H,
d, J = 8.06 Hz), 7.27
(1H, s), 7.54 (1H, d, J
= 8.06 Hz), 11.42 (1H,
s), 12.53 (1H, s).

stru
1.01 (

467

bt ur al
bH, S)

465

[0368]
[Table

1-51]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

246

stereoisomer of Ex. No. 245

247

H-NMR (DMSO-Dg) 6:
0.98-1.16 (2H, m), 1.00
(6H, s), 1.28-1.53 (2H,
m), 1.57 (2H, t, J = 6.25
Hz), 1.73-1.83 (1H, m),
2.41 (2H, s), 2.63-2.70
(2H, m), 2.95-3.00 (1H,
m), 3.07-3.14 (1H, m),
3.44-3.78 (7H, m), 4.66
(1H, t, J = 5.44 Haz),
491 (1H, d, J = 8.06
Hz), 6.60 (1H, s), 6.87
(1H, d, J = 8.06 Hz),
7.27 (1H, s), 7.53 (1H,
d,J = 8.06 Hz), 11.40
(1H, s, 12.52 (1H, s).

467

465

E

IH-NMR (DMSO-Dg) 6:
0.76 (6H, d, J = 6.85
Hz), 1.01 (6H, g}, 1.58
(3H, 1, J = 6.25 Ha),
187 (28, ¢, J = 6.85
Fiz), 1.95-1.99 (155, m),
2.41 (2H, 8), 2.63-2.70
(2H, m), 3.45-3.51 (28,
m), 3.67-2.72 (28, m),
4.54-4.68 (LH, m), 6.60
(1H, s}, 6.83 (1H, d, J =
8.46 Hz), 7.22 (1H, s),
753 (1H, d, J = 8.46
Hz), 11.36 (1H, g), 12.52

(1H, s).

409

407

203



111

2.63-2.72 (2H,
= 7.

s),

8.12 Hz),

J = 7.19 Hz),
n,

11 Hz), 3.75-3.82 (4H,

6.90 (1H, d, J = 8.12

1. 58( 2H,

t, J = 6.

3.28-3.36 (2H, m,
450 448 H,C

n,
Hz),
12.54

2.42 \
288 H, C "N

4.00 (2H,
s), 7.59

26 Hz),

7.28 (1H,

s),

(2H,

s),

3.68 (2H, g, J

6.62 (1H,

(1H, d, J

11.45 (1H,

248

OH

IH-NMR (DMSO-Dg) &:
0.94-1.08 (1H, my),
1.01 (6H, s), 1.21-1.33
(3H, m), 1.49-1.61
(44, m), 1.73-1.85
(2H, m), 2.09-2.18
(1H, m), 2.41 (2H, s),
2.64-2.71 (2H, m),
3.46 (2H, t, J = 6.65
Hz), 3.56-3.73 (3H, m),
6.61 (1H, s), 6.86 (1H,
dd, J = 8.46, 1.81 Hz),
7.25 (1H, s), 7.54 (1H,
d,J = 8.46 Hz), 11.32
(1H, s, 12.52 (1H, s).

451

449

249

1H-NMR (DMSO-Ds) 6:
0.92-1.01 (2H, m),
1.01 (64, s), 1.47-1.50
(2H, m), 1.55-1.60
(2H, m), 1.88-1.95
(1H, m), 1.92 (24, s),
2.42 (2H, s}, 2.66-2.68
(2H, m), 3.19-3.26
(2H, m), 3.44-3.51
(2H, m), 3.68-3.74
(4H, m), 4.62 (1H, t, J
= 5.44 Hz), 6.60 (1H,
s), 6.84 (1H, d, J =
8.46 Hz), 7.22 (14, s),
7.54 (1H, d, J = 8.46
Hz), 11.38 (1H, s),
12.53 (1H, s).

451

449

[0369]

{Table 1-52]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

250

)
A B e
0

TH-NMR {DMSO-De) 6:
1.00 (6H, s}, 1.07-1.32
(5H, y, 1.40-1.95
(BH, mnj, 2.05-2.14
(1M, m}, 2.40 (2, s),
2.50-2.58 (1H, my,
2.65 (2H, g}, 3.06-3.86
(2H, m), 6.52 (1H, s},
718 (1H, d,J=8.12
Hz), 745 (1H,d,J =
8.12 Iz, 7.68 (1H, 8),
11.19 {1H, s}, 12.46
(1H, s).

431

429

204



(1H, sh_
t1

2. 41 (2H,
3.25 (2H,

s),

(211,

H, C,

-1 L

.1) N
719 Hz),

1,58 (2H,

2.64-2.71 (2H,

iny, 3,18-

/O 0 1HNWR (DVSO-DB) 8: 1.01 (6H, s),
N tJ626HzL 1.64-
289 H, C

1.04 (3H,
(2H, rT)

251

111, s),

3766 (2H 448 44

I'TSC

v omso-B) &
0.80-1.78 (14H, m),
1.00 (6H, ), 1.99-2.17
(1H, m), 2.40 (2H, s),
0.59-2.70 (2H, m},
3.46-3.82 (4H, m),
4.79 (1H, s), 6.52 (1H,

| s), 7.20 (1H, d, J =

8.35 Hz), 7.45 (1H, d,
J = 8.35 Hz), 7.70 (1H,

s), 11.19 (1H, s), 12.46

(1H, s).

S(MZ.

461

459

252

HC

TH-NMR (DMSO-De) 6:
1.01 (6H, s), 1.01 (3H,
d, J = 6.72 Hz), 1.58
(@Y, t, J = 6.25 Hz),
2.18-2.30 (2H, m),
2.39-2.48 (2H, m),
2.41 (2H, s), 2.62-2.71
(2H, m), 3.13 (1H, g, J
= 6.72 Hz), 3.46-3.52
(6H, m), 3.59-3.78
(2H, m), 4.61 (1H, t, J
= 5.44 Hz), 6.59 (1H,
s), 6.89 (1H, s}, 7.29
(1H, s}, 7.52 (1H, 4, J
= 8.06 Hz}, 11.33 (1H,
s), 12.50 (1H, s).

466

464

1IH-NMR (DMSO-Ds) 6:
1.01 (6H, s}, 1.58 (2H,
t, J = 6.06 Hz), 1.67

(4H, s), 2.12-2.21 (2H,
m), 2.42 (2H, s), 2.63-
2.73 (2H, m), 3.17-
3.25 (2H, m), 3.44-

(

gy

" T
[

A, oy, 3

i, 1) /
91t = 651 H?};
3.73 (2H, 8}, 4.65 (1H,
t,J =573 Hz}, 6.60
(1H, s}, 6.92 (1H, d, J
= 7.94 Hz), 7.31 (1H,
8); 7.55 (1H, d, J =
7.94 Hz), 11.43 (1H,
g), 12.53 (1H, s).

e,

Gk

407

20

5



6.88 (1H, d, J = 8.35 Hz), 7.27 (1H, s), 7.57 (H, d, 3=
8,35 Hz), 11.44 (1H, a), 12.54 (1H, s). 1H NMR pnso- Do 6:
1.01 (6H, s), 1.04 (3H, t, J = 6.25 Hz), 1.08 (6H, s), 1.58 (2H, t, J =
6.45 Hz), 2.137(2H, s), 2.41 {@H s), 2. 6243k bmomw 69 (2H G, P =
6.25 Hz), 4.97 (1H, s), 6.60 (1H s), 6. 3;0(11(161H g}, 1J5g 06 Hz), |7.19 (1H,
s), 7.56 (1H d, J = 8.06 Hz){ 11.39 (11 g S )6 s). 1 H NVR
pmso- Do 5:| 0. 97-1.10 (3H, N TeH, s), = 6.29 Hz),|1.95
(2H, s), 241 (2H, s), 2.70 (RH.om %% 92 (2H s),
3.62-3.80 ((4H, |in), 54 (AH, n), 6! 7.24-7.31 (1H,
in), 7.55-] 7.62 (1H, 11. 42 (1H, s), 19254 )1?+8 s( H H NVR pnso- Do 5:
0.87-1.09 |(6H, [m), s), 1.58 (2H3.28( 2BLs) @%3 2.0442.31 (2H,
n, 2.42 (22543), 2.71 (2H, ), 2. 78HIH, 363 QHQZJ(ZH&S%) 3561
3.80 (4H, ), 6.59- m, 6.85-6.93 4567 (12847, 30 (1H, m,
7.54-7.62 (1H, |i B, 11.48 (1H s), 12.53|(LH 68)Hy), 65@}@ [ Tabl e| 1- 62] | Ex.
No. struct ur al formJIa MS 1IM+H) 1H M;% 5@\@ 02 (s, 6H), 1,59
(t, 2H, 28 Hz)| 2.42 (s, 2H), 2.69 (s, 21 gzbs,mlgp 7.07 (dd, 1H, =
11.59, 4,11 Hz), 7.32- 7.36 (m 2H), 7.4( 69 Hz), 7.71 (d,
1H, = 8.21 Hz)| 7,81 (dd, 2H, J = 8.57, (A%ﬂs‘ 111), i 10. 09/ (s,
1H), 11.57 (s, |1H), 12.561s, 1HI. , 1.01 (s, |6H),
1.58 (t, 2H, 1243 » 8).
[0370]
[Table 1-53]
1}3}; structural formula NMR (I\I/ﬁ ?—I) (;\ﬁ ?-I)
HO 1H-NMR (DMSO-De) 6:
He 1.01 (6H, s), 1.02 (3H,
: d,J = 6.45 Hz), 1.58
"~ “/ﬁo (2H, t, J = 6.25 Hz),
O 0 2.22-2.31 (2H, m),
2.39-2.48 (4H, m),
N\ 2.64-2.71 (2H, m),
3.13 (1H, q, J = 6.45
255 ‘ N Hz), 3.42-3.56 (6H, 466 | 464
WL m), 3.60-3.79 (2H, m),
4.62 (1H, t, J = 5.44
Hz}, 6.60 (1H, s), 6.88
(1H, d, J = 8.46 Hz),
7.31 (1H, s), 7.53 (1H,
d, J =8.46 Hz), 11.32
(1H, &), 12.50 (1H, s).
HO IH-NMR (DMSO-De) 6:
0 1.01 (6H, s), 1.43-1.68
. (8H, m), 2.31-2.45
g U / (58, mf, & 0447
. b6 e (23, ), 3.31 (2H, s},
\“( 3.43-3.51 (2H, m),
o N 3.68 (2H,t, J = 6.51
256 /\i\ Hz), 3.78 (2H, 5], 4.64 4rs | 476
SN (1H, t, J = 5.4G Hg),
e TN 6.61 (1H, s}, 6.92 (1H,
d,J=7.72 Hz), 7.32
(13, s}, 7.56 (1H, d, J
='7.72 Hz), 11.42 (1H,

206



2H), 2.68
1H, 294
(dd, 1H,
Hz) ,

it 0.99 (s, 6H)

(s,

2H),

(t, 2H, J =

H C

6.04 Hz), 2.79 (d, 3H, J

J =121 Hz), 7.38 (d, 323 321 HC 1H J

11. 46

3} 39

257

, 1.55

s, 3H),

4
J = 8.45, 1.69 Hz), 8.04 (s, 1H), 8.22 (d
(s, 1M, 12.5%0(s, TH) T NMERRDRSO-DIFbN

(t, ZHZH Jo = 6. 40 chizgsr, 3, 3D B84,
6.47 (5,

1H) 3gH9 497 = 7.06 Hz), 1.43-

\(\\m 1.54 (2H, m), 1.58
(1H, t, J = 6.29 Hz),

2.10-2.19 (1H, m),
2.24-2.35 (1H, m),
2.42 (2H, s}, 2.64-2.70
(2H, m), 3.23-3.30
(2H, m), 3.44-3.51
(2H, m), 3.64-3.73
(4H, m), 4.66 {1H, t, J
= 5.62 Hz), 6.61 (1H,
s), 6.92 (1H, d, J =
8.38 Hz), 7.32 (1H, s),
7.57 (1H, d, J = 8.38
Hz), 11.45 (1H, s),
12.53 (1H, s).

464

462

258

OH 1H-NMR (DMSO-Dg) &:
s 0.96-1.07 (13H, m),

9 1.22-1.32 (2H, m),

1.49-1.61 (4H, m),

O 0 1.74-1.87 (2H, m),
2.06-2.19 (1H, m),
2.41 (2H, s}, 2.64-2.71
(2H, m), 3.58-3.68
(3H, m), 4.21 (1H, s),
6.60 (1H, s), 6.82 (1H,
d, J =8.60 Hz), 7.20
(1H, s), 7.55 (1H, d, J
= 8.60 Hz), 11.33 (1H,
s), 12.52 {1H, s).

435

433

[0371]
fTable

1-54]

Ex.
No.

structural formula NMR

MS
(M+H)

259

LCH, TH-NMR (DMSO-Dg)
.95-1.07 (8H, m),
-1.32 {2H, m),
-1.62 (4H, m),
-1.87 (2H, my},
30220 (13 mi,
Qﬁ}wé
2L my, 321
; 3 38 2H, 1, J
), 3.59~
,my, 3.71-

0

H OH
« \\( £
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6.97(d, 1H J = 8.45 Hz), 7.08-7.25 (m 6H), H C* 7.49 (s, 1H),
11.34 (s, H C 1H), 12.49 (s, 1H). H3 C \ 1H NVR pnso-Do 8: NI - cH3
0 1.01 (s, 6H), 1.58 (t, 2H, J =6.40 Hz), 2.41 (s, 296 2H), 2.67
(s, 2H), 2[99 (s, 6H), 6.62 (Ser, 1Hq 7. 1T [(H NlR DMSOHR1| 337 385 ),
7.40 (d, 1H J|= HC * 8.01 Hz)l 7058 |(ss.1. o];l—t)5H s}, 1HDE 11. 42 (s, 1|ij
12.53 (s, 1H). 1H NI\/RM\\ -185) 8:3H, t, Jl= 0bs(g, 6H), 1.58 (t,
)-<-) L 1.24 (3H, d, J = 6.85
Hz), 1.58 (2H, t, J =
6.45 Hz), 2.42 (2H,
s), 2.64-2.71 (2H,
m}, 3.16-3.23 (1H,
m}, 3.44-3.53 (1H,
m), 3.63-3.84 (5H,
m), 3.84-3.92 (1H,
m), 4.08 (1H, q, J =
6.85 Hz), 6.61 (1H,
s), 6.88 (1H, d, J =
7.66 Hz), 7.28 (1H,
s),7.58 (1H, d, J =
8.06 Hz), 11.41 (1H,
8), 12.51 (1H, s).
TH-NMR (DMSO-De)
&: 1.01 (6H, s), 1.02-
1.09 (64, m), 1.58
(OH, t, J = 6.25 Hz),
2.41 (2H, s), 2.64-
2.72 (2H, m), 3.42-
3.73 (5H, m), 3.78
(1H, dd, J = 11.48,
3.43 Hz), 4.00 2H, | 464 | 462
dd, J = 18.54, 16.52
Hz), 4.08 (1H, d, J =
| 16.52 Hz), 6.62 (1H,
s), 6.92 (1H, d, J =
8.46 Hz), 7.31 (1H,
s),7.59 (1H, d,J =
8.46 Hz), 11.40 (1H,
s), 12.51 (1H, s).
o, TH-NMR (DMSO-De)
Q &: 1.01 (6H, s), 1.07
) 0 (3H, d, J = 6.45 Hz),
! 1.58 (2H, t, J = 6.45
~ N\(\N/\\o Hz), 2.41 (2H, s),
()/ h 2.65-2.71 (2H, m),
e HC 3.22 (3H, s}, 3.41
oot {GH, 1, 0 = 6,04 Ha)
\‘-/”N \544 3 53 {2H, myj g
A~ A 3.57 (11, &d, J =
062 |~;3{:>U\\/N 11.48, 3.83 Hyz), 494 | 492
N 3.75-3.84 (3H, ),
4.00 (2H, dd, J =
18.33, 16.52 Hz),
4.10 (1H, d, J =
16.52 Hz), 6.62 (1H
8), 6.93 (1H, d, J =
8.06 Hz), 7.34 (1H,
8), 7.58 (1H, d, J =
8.06 Hz), 11.41 (1H,
s), 12.51 (1H, s).

260 464 462

261

208



N

= 6.28 Hz),

J
1@)35

2.42 (s, 211),

in)
8.45 Hz),
(s, 1H).

78 (c'

2.68 (t,
7.37 (cis 309 307 C --%1H, LI
EL 10 (s,
63] Ex.

y TH),
[ 0380] [Table
98 [Ta'éﬁﬁl‘é%ﬂ \ 40 11-1-NMR pnso- DO,.S

2H, 3 -

H),
- 8.45
structur
1.02 (d, 6H, J

6.62 (s,

11-1),
formul a NVR

7.62
11. 47

Hz) ,

aI
= 8.58 Hz)

tH),

(s,

?ES

5§°Hz) ,

26-Hz), 2041 (s;

07 HZ)stru@nﬁ«allf%%nulel‘D

7.59 (s,

2H)
7.
11.47 (s,

Z.
12 (d,
1H) ,

(
1

(| LY
J —

d;—2H,

My = 8. 58 |

12.54 (s, 1

B4
D (A

1. 01

(s,
(d,

263

,IC 41431 '

26 H

H, C oNCH,
6H) ,
2.

) G-L
s, 1.09 (d, (3H,-J

H) ,
H,
),

)
L

1 IH-NMRIBMSQ-BENER
6.7%4088)(1H1 n§80.01
I(BH,1dHJ J6:850Hg7, 6|

pnso-Dp 5: 0O

= 5.9
95 Hz), 6.6

|0:96HL-18 (218, 80,
$ L4 54135 5)

1.

\2H, £, J = 6.45 H

S§581

1.60-1.71 (1H, m),
1.98-2.09 (1H, mj}, 2.41
(2H, s}, 2.68 (2H, t, J =
6.45 Hz), 3.20 (2H, t, J
= 11.69 Hz), 3.58-3.83
(3H, m), 6.61 (1H, s),
6.80 (1H, d, J = 8.46
Hz), 7.20 (1H, s), 7.57
(1H, d, J = 8.46 Hz),
11.30 (1H, s), 12.49
(1H, s).

449

7.73

3 391

447

264

IH-NMR (DMSO-D) &:
0.75-0.89 (1H, m), 0.89
(3H, t, J = 8.66 Hz),
0.97-1.19 (2H, m), 1.01
(6H, s), 1.45-1.55 (2H,
m), 1.57-1.70 (1H, m),
1.58 (2H, t, J = 6.25
Hz), 2.00-2.12 (1H, m),
2.41 (2H, s), 2.62-2.72
(2H, m), 3.15-3.24 (5H,
m), 3.36-3.47 (2H, m),
3.61-4.01 (3H, m), 6.61
(1H, s), 6.82 (1H, d, J =
8.06 Hz), 7.25 (1H, s),
7.55 (14, d, J = 8.06
Hz), 11.32 (1H, s),
12,50 (1H, s).

479

477

265

IH-NMR (DMSO-Dg) 6:
1.01 {6H, s), 1.24 (3H,
d, J =684 Hz), 1.58
(2HL 1, = 6,20 Hay,
242 (0H, 8], 2.63.2.74
(2%, ), 3.15-3.258 {41,
mj, 3.39 (2H, ¢, J =
5.95 Hz), 3.43-3.53
(1H, m), 3.62-3.94 {6H,
m), 4.08 (1H, g, J =
6.76 He), 6.61 (1H, s},
6.90 (1H, d, J = 8.38
Hz}, 7.31 (1H, s}, 7.57
(1H, d, J = 8.38 Hz),
11.47 (1H, s), 12.54
(1H, s).

494

492

209



20\ re---

411.), 1,01 (8,

N--\

1'14 1'--N--'---Ni CH, 11.114\TMR (DVSO TD6) 8: 016 (s,

1111), 1.19 (d, 3H, J

= 18.84 Hz), 1.58 (t,

Hz),, 0.11 (3, 214), 2.68 (8, 214), 2.82 (s, 31- 1) 6. 62

1H), 7.42-

1H NVR (DVBO-DS) 8: 0.99 (d, 6 J = 13]G
I 0 69 (s,
6-%. 07 (m
Hy

(t, 2H, J
2.41-2.51
391 Hp

(.49
= 6.

m
9.9

266

2 Hz),

(m—2H)", 1140 (0?4 FH);

18 Hz), al

ym), 1.55-1. 79
1.58 2H, ¢, J=6. 38
Hz}, 2.11-2.21 (1H, m},
2.41 (2H, s), 2.63-2.72
(2H, m), 3.15 (3H, s},
3.18-3.23 {1H, m}, 3.63
(2H, q, J = 6.96 Haz),
6.60 (1H, s), 6.82 (1H,
d,J=8.12 Hz}, 7.20
(1H, s}, 7.55 (14, d, J =
8.12 Hz), 11.35 (14, s},

12.53 (1H, s).

(s, 1H),

2H, LI

-.03

7.04 (8,

4@5 o

H), 1.58

'}2 1H),
- ’48(d 1H J

449

0 OH

447

[0373]
[Table 1-56]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS

(M-H)

267

CHy

¢}

N O
NN Kig
e
‘ N, He
s
H,C N
CH,

TH-NMR (DMSO-De) 6:
0.92-1.05 (2H, m),
1.01 (6H, s), 1.27-1.36
(2H, m), 1.51-1.81
(4H, m), 1.58 (2H, t, J
-626Hz),2 13-2.23
(1H, m), 2.41 (2H, s),
2.63-2.72 (2H, m),
3.15 (3H, s), 3.18-3.23
(1H, m), 3.20 (3H, s),
3.38 (2H, t, J = 6.15
Hz), 3.69-3.82 (2H,
m), 6.60 (1H, s), 6.84
H, d, J = 8.35 Hz},
24 (1H, s), 7.54 (1H

,J =8.35Hz), 11.36
1H, s, 12.53 (1H, s).

1

A NS H

479

477

268

j m
e ;LN

et ity

H-NMR (DMSO-De) 6
1.09 {2H, m),
(6H, s), 1.04 (3H,

,J = 7.05Hz), 1.48
2H, 4, J = 13891&)
; (A;J"i, i S AL
, 1.972 (3H, ), 2.42
ZH; s), 2.67 (2H, t, J =
6.45 Hz), 3.18-3.27
(2H, m), 3.67 (2H, q, J
= 7.05 Hz), 3.68-3.76
(2H, m), 6.60 (1H, s},
6.79 (1, d, J = 8.06
Hz), 7.18 {1H, s), 7.55
(1H, d, J = 8.06 Hz),
11.34 (1H, 8}, 12.51
(1H, &),

N
2-
1

435

210

= 393



4.88 (s, 1
(d, 1H,
12.54 (s,
OH al
(d, 2H, J
2H), 2.67
3.84 (m 3
8.38, 1.32
11-112_12.
2H), 2.68
(t, 1H, LT
i1, J =18
393 353 39

H, 6.
J

1H).

61 (s,
= 8.38 Hz),

1H), 7.08
7.55 (s,

[0381] [Table 1-64] Ex.

1H, J
1H),

structural

(d,

11.44 (s,
formula NVR M5 M5 302

8.38 H),

1H),

7.

39

'S, Hp IFF O D6)
1.58 (t9” 2H, J
84 Hz),

1H, J

d,

3.9/ Hz),
N3 ="8.38 Hz
D6); 6: - 01

5.
d,
R (
0- 3.

6.
3.17 (dd,

i INMR (DAISGlh) §:
0Bz o5 @RHTA)( S,
12H, (6, %),116482,556
@16.2m(,sL,.58 BH, t7J0
= 6/25417],51.92 [BH,
s}, 26@21)21% 1sDR.68;
(R k), BTLE-- -
;3§i 2ﬂum BRL 838
MM%H&‘;:, Ja
(Q.H my), 3.76-3.84
(2H, m), 6.60 (1H, s},
6.81 (1H, d, J = 8.46
Hz), 7.22 (1H, s), 7.54
(1H, d, J = 8.46 Hz),
11.35 (1H, s), 12.50
(1H, s).

{

E

9

= 11. 69
H), 2.
40 Hz)
3 (dd,

11.45 (g,

PH), 2.
5. 03 Hz

) 465>

Hz),
41 (s,
, 3. 7(
1H, J

42 (s,
)
7.59

5468s,

1.35

)-

4. 71

d1
| g.

270

1H-NMR (DMSO-Ds) &:
1.01 (6H, s), 1.04 (3H,
t, J = 6.98 Hz), 1.45-
1.54 (2H, m), 1.54-
1.65 (6H, m), 2.34-
2.41 (2H, m), 2.42
(2H, s), 2.63-2.71 (2H,
m), 3.28-3.34 (2H, m),
3.66 (2H, q, J = 6.98
Hz), 3.77 (2H, s), 6.61
(1H, s), 6.87 (1H, d, J
= 8.46 Hz), 7.27 (1H,
s), 7.56 (1H, d, J =
8.46 Hz), 11.39 (1H,

462

s), 12.51 (1H, s).

460

[0374]
[Table 1

-57]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

271

H

\V(\

Ot

).

k/o

d 3

TH-NMR (DMSO-Dg) 6:

J =7.05 Hz), 1.07 (3H,
d, J = 6.04 Hz), 1.58
(2H, t, J = 6.04 Hz),

J = 6,04 Hz, 3.46 (1H,
d,J = 16,52 Hz), 3.47-
3.54 (1, m), 3.54-3.61
(1H, m), 3.61-3.73 (2H,
m), 3.75-3.82 (1H, m),
3.05.4.05 (98, m), 4.08
(1H, d, J = 16.52 Ha,
6.61 (1H, s), 6.91 (1H,
d, J = 8.06 Hz), 7.30
(1H, &), 7.58 {1H, &, J =
8.06 Hz), 11.40 {1H, g),
12.51 (1H, s).

1.01 (6H, s), 1.05 (3H, t,

2.4% (2H, 8), 2.67 {2H, 1,

464

462

211




Hp, -7----------- ivi HP H3C 'N,/----oH 1H NMR (DVBO-D5) 6: 1.01 (s,
6H), 1.58 (t, 2H, J = 6.18 Hz), 2.41 . (s, 2H), 2.67 (s, 2H),
3.00 (s, 3H), 3.17 (dd, 1H, J = 5.29, 1.76 Hz), 304 Hp11110
3.40-3.50 {in;T3H),7367 365 o dT6 (T HENMR DRSHD,) 6: 7P HZ)|, 7 6.60 (s,
1), 7.10 J = 1.01 (6H, s), 1.07 {3H,
d, J = 6.04 Hz), 1.58
(2H, t, J = 6.25 Hz),
2.42 (2H, s), 2.63-2.71
(2H, m), 3.22 (3H, s},
3.41 (2H, t, J = 6.04
Hz), 3.43-3.53 (2H, m),
3.54-3.60 (1H, m), 3.73- | 494 | 492
3.85 (3H, m), 3.94-4.05
(2H, m), 4.10 (1H, d, J =
16.52 Hz), 6.61 (1H, s),
6.93 (1H, d, J = 8.46
Hz), 7.34 (1H, s), 7.58
(1H, d, J = 8.46 Hz),
11.42 (1H, s), 12.51
(14, s).
ey 1H-NMR (DMSO-D) 6:
\ 0.66-0.81 (1H, m), 0.94-
O mo 1.09 (2H, m), 1.01 (6H,
Lo 1s), 1.04 (3H,t,J=7.12
\ i " | Hz), 1.21-1.38 (2H, m),
1.53-1.95 (8H, m}, 2.42
‘ AW (2H, s), 2.61-2.73 (2H,
HC m), 2.86-2.97 (1H, m), | 463 | 461
3.09 (1H, s), 3.17 (2H,
s), 3.66 (2H, q, J = 7.12
Hz), 6.61 (1H, s), 6.78
(1H, d, J = 8.06 Hz),
7.17 (1H, s}, 7.54 (1H,
d, J = 8.46 Hz), 11.32
(1H, s}, 12.51 {1H, s).
He~g 'H-NMR (DMSO-De) &:
k\ 0.67-0.81 (1H, m), 0.92-
\ 1.09 (2H, m), 1.01 (6H,
y j\/\o\ s), 1.21-1.38 (2H, m),
ioo S 11.52-1.94 (8H, m), 2.41
9 * R, 8), 2.64-2.72 (2H,

), 2.86-2.96 (1H, m)

272

273

e LF ; zi.l.j »

ST 3.00 (1M, 8, 3.17 (2H,
H.ic"""%"'\/-"""""-w’/ s, 321 (3H, s, 340
o CH (2H, t, J = 6.04 Hz),
3.75-3.83 (21, m}, 6.59
(11, &), 6.80 (1H, &, J =
7.66 Hz), 7.21 (1H, s},
7.53 (1H,d, J = 7.66
Hz), 11.35 (1H, &), 12.50
(1H, s).

—

274

4

A5 491

212



7.38 (d,
(s,

(t,
3.66 (s,

Hp*

1H, J
1H) .

[Table 1-58]

= 8.38

0 2H, J
3K)3754. 01 (d,

Hz)

2.42

7.57 (s,
1H NVR ( DMBO-D5) 8:
= 6.25 Hz),
2H, J = 5.64 Hz),

1H),

Hpbo o --CH, 1.01 (s,
2.69 (s,

2H) ,
6. 66

(s,
305

11.42 N, 1H),
6H),

2H),

12. 53
1.58
N

381 379

Ex.
No.

structural formula

NMR

MS
(M+H])

MS
(M-H)

275

1H-NMR (DMSO-Dg) 6:
1.01 (6H, s}, 1.01 (3H,
d,J=6.72 Hz), 1.06
(3H, t, J = 7.05 Hz),
1.58 (2H, t,J = 6.25
Hz}, 2.21-2.31 (2H, m),
2.39-2.49 (2H, m), 2.41
(2H, s), 2.63-2.70 (2H,
m), 3.12 (1H, q, J =
6.72 Hz), 3.48 (4H, t, J
=4.43 Hz), 3.60-3.72
(2H, m), 6.59 (1H, s),
6.84 (1H, d, J = 8.87
Hz), 7.25 (1H, s), 7.54
(1H, d, J = 8.87 Hz),
11.33 (1H, s), 12.50
(1H, s).

450

448

276

‘H-NMR (DMSO-D) &:
1.01 (6H, s), 1.01 (3H,
d, J = 6.85 Hz), 1.58
(2H, t, J = 6.45 Hz),
2.21-2.31 (2H, m),
2.39-2.48 (2H, m), 2.41
(2H, s), 2.63-2.71 (2H,
m), 3.14 (1H, q, J =
6.85 Hz), 3.23 (3H, s},
3.38-3.46 (2H, m), 3.48
(4H, t, J = 4.43 Ha),
3.65-3.94 (2H, m}, 6.59
(1H, s), 6.86 (1H, br s),
7.30 (1H, s), 7.53 (1H,
d,J = 8.06 Hz), 11.34
(1H, s), 12.50 (1H, s).

480

478

IH-NMR (DMSO-Ds) 6:
1.01 (6H, s}, 1.05 (31,

B, 8], 1.58 (2H, ¢, J =
6.25 Hz), 2.42 (2H, s),
2.65-2. 71 (2H, m), 3.21
(21, s}, 3.68 (2H, q, J =
7.25 Hzj, 3.78 (2H, s,
3.97 {2H, s}, 6.62 (1H,
s}, 6.89 (1H, d, J = 8,46
Hz), 7.29 (1H, s}, 7.59
(1H, ¢, J = 8.46 Hzj,
11.41 (1H, s}, 12.51
(1H, s

478

A7H

213



(s, 1H),
8. 10

12.56 (s,
1.58 (t,
6.04 Hz),

7.41 (d,

1H, J
(s, 1H), 8.75 (t,

1H) .

= 8.46 Hz),

1H, J =

HCO OHd 1H NMR pnso- Do 6:

7.61 (d,
5.64 Hz),

1H, J = 8.46 Hz),
11. 54 (s,
H3C 110 10 1.01 (s,

1H),
6H) ,

HoJ=
3.92(d, 2H,

g

278

6. 45 Hajo 2. 42 NF

HL

CH,

SH-MMR (DMSO-De} 6: <
1.01 (6H, s), 1.22 (6H,
s), 1.58 (2H, t, J = 6.45
Hz), 2.42 (2H, s), 2.68
(2H, t, J = 6.45 Hz),
3.20 (2H, s), 3.22 (34,
s), 3.40 (2H, t, J = 5.84
Hz), 3.79 (2H, s), 3.81
(2H, t, J = 5.84 Hz),
3.97 (2H, s), 6.62 (14,
s), 6.90 (1H, d, J = 8.46
Fiz), 7.33 (1H, s), 7.58
(1H, d, J = 8.46 Hz),
11.42 (1H, s}, 12.51
(1H, s).

H, —J

508

506

279

H-NMR (DMSO-Dg) &:
1.01 (6H, s), 1.05 (3H,
t,J=7.17 Hz), 1.13
(3H, d, J = 5.95 Hz),
1.58 (2H, t, J = 6.06
Hz), 2.41 {2H, s}, 2.65-
2.71 (2H, m), 3.15-3.25
{(2H, m}, 3.63-3.73 (3H,
m), 3.80-3.90 (2H, m},
4.02 (2H, s), 6.62 (1H,
s), 6.89 (1H, 4, J = 8.38
Hz), 7.28 (1H, s}, 7.59
(1H, d, J = 8.38 Hz),
11.45 (1H, s), 12.54
(1H, s).

464

462

[0376]
[Table 1-59]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

280

IH-NMR (DMSO-D¢} 6:
1.01 (6H, s), 1.13 (3H, d,
J =503 He), 1.58 (2H, ¢,
J = 6.38 Hz), 2.42 (2H, s),
2.64-2.72 (2H, m), 3.14-
3.25 (5H, m), 3.39 (2H, ¢,

5

a1 J =603 Hej, 3.70 (1H, d,

J = 16.70 Hz), 3.76-3.91
(4H, m), 4.02 (2H, ), 6.62
(1H, ), 6.00 (1H, d,J =
8.12 He), 7.32 (1H, s,
7.58 (1H, d, J = 8.12 Hz),
11.47 (1H, s}, 12.54 (iH,
s).

214




J = 5.64 Hz),

LT = 8,46
1H),

2H) [03
11-1- NVR (
(d, 6H, J

Hz) ,

8.63 (t,

6.67 (d, 306
7.62 (cid,
1H, J = 5.84

1H, J

[, LI

1.21 Hz),
- 8. 46, 1,61
Hz), 11,50 (s, 1H),

7.41 367 365

Hz) ,

(6, 1H

8.10 (s,

12.54 (s,

5]

6.

281

DVSO: DB) 5

Tabl e 1-65] Exu, structur
Hg7----/\

18 Hz), 1.58 2

alr ARSI BB
1%?}63?:% A9 1% 10

(8H, m), 2.34-2.46 (4H,
m), 2.64-2.72 (2H, m),
3.21 (3H, s, 3.28-3.35
(2H, m), 3.39 (2H, t, J =
6.03 Hz), 3.75-3.82 (41,
m), 6.61 (1H, s), 6.90 (1H,
d, J = 8.12 Hz), 7.31 (1H,
s), 7.56 (1H, d, J = 8.12
Hz), 11.44 (1H, s), 12.54
(1H, s).

00-]
1 (s,

492

cils

6H) ,

490

282

Q
T
o

IH-NMR (DMSO-Dg) 6:
1.01 (6H, s), 1.05 (3H, t, J
=7.19 Hz}, 1.13(3H, d, J
= 6.26 Hz}, 1.68 (2H, t, J
= 6.38 Hz}, 2.42 (24, s),
2.64-2.72 (2H, m), 3.14-
3.26 (2H, m), 3.62-3.74
(8H, m), 3.79-3.90 (2H,
m), 4.02 {2H, s}, 6.62 (1H,
s}, 6.89 (1H, d, J = 8.35
Hz), 7.28 (1H, s}, 7.59
{1H, d, J = 8.35 Hz),
11.46 (1H, s}, 12.54 (1H,
s).

464

462

283

IH-NMR (DMSO-Dg) 6:
1.01 (6H, s), 1.13 (3H, d,
J = 6.26 Hz}, 1.58 (2H, t,
J = 6.26 Hz), 2.42 (2H, s},
2.64-2.71 (2H, m}, 3.14~
3.26 (5H, m), 3.39 (2H, t,
J =591 Hz), 3.70 (1H, d,
J = 16.46 Hz), 3.77-3.91
(4H, m), 4.02 (2H, s), 6.62
(1H, s}, 690 (1H, d, J =
8.35 Hz), 7.32 (1H, 5},
7.58 (1H, d, .J = 8,35 Hal,
11.47 (114, ), 12.55 {11,
s).

494

492

215

(1

10



N (t, 2H, J = 6.29 Hz), 2.42 (s, 2H), 2.68 (s, 2H), 3.39 (g, 2H, J

= 6.03 Hz), 3.49 (t, 2H, J 307 395 393 = 6.29 Hz), 3.55-3.61
(m 1H), 6.63 (s, 1H), 7.38 (d, 1H, J = 8.38 Hz), 7.59 (d, 1H J =
8.38 Hz), &):9;67](8, 1H), 8.27 (s, 1H), 11.48 (s, 1H), 12.55 (s, 1H).
00-. /-cil ,[Tng-o—]-/ 311- NMR ( DVBO- Ds) 5. N 0.87 (t, 3H J = 7.39

Ex. MS MS

No. structural formula NMR M) | M-H)

(caa 5 IH-NMR (DMSO-Dg) -
o4, | 1.00 (6H, ), 1.01 (6H,

(T Né<CH3 s), 1.04 (3H, t, J =
O o 7.28 Hz), 1.58 (2H, t, J
= 6.18 Hy), 1.75 {2H, t,

N\ N J = 6.73 Hz), 2.42 (2H,
s), 2.64-2.71 (2H, m),

284 |mc ‘ \/N 3.24-3.32 (2H, m), 462 | 460
H,C N 3.64 (2H, s), 3.67 (2H,

g, J = 7.28 Hz), 6.62
(1H, s), 6.89 (1H, d, J
= 8.16 Hz), 7.27 (1H,
s), 7.59 (1H, d, J =
8.16 Hz), 11.45 (1H,
s), 12.54 (1H, s).

CH, 1H-NMR (DMSO-De} 6:
1.00 (6H, s), 1.01 {6H,

0
8 1 o |sh1580@HtJ=
N\“/\N: )< * | 6.45Hz), 1.76 (24, t, J

O ) CH; | = 6.85 Hz), 2.42 (2H,
s), 2.64-2.71 (2H, m),
\ N 3.22 (3H, s), 3.24-3.31
2H, m), 3.39 (2H, t, J
28 ( H] ¥ 3 tl
> He ‘ oW =584 Hz), 3.65 (QH, | 102 | 490
He N s), 3.80 (2H,t, J =

6.04 Hz), 6.62 (1H, s},
6.90 {1H, d, J="7.66
Hz), 7.31 {1H, s), 7.58
{1H, d, J = 8.46 Hz),
11.42 (1H, s}, 12.51
{1H, s}.

o H-NMR (DMSC-Dy) &:
8 1.01 (64, s, 1.58 (2H,

0

t,J = 6.26 Hz), 2.42
o (OH, 8), 2.62-2.72 (28]

7L = w), 3.22 (3H, s}, 3.20-
= L b 3.36 (2H, m), 3.40
- o (2H, t,.J = 5.91 Haz),

3.75-3.85 (6H, m),
T,

ADO IO S 6 B0 1LY
% \.J,[j FE

HRC-"pi\ ')l\&/'t VAR O TL0a (s,

weoo 81, 6.91{1H, 4, J=
8.35 Hz), 7.32 (1H, s),
758 (1H, d, =835
Hzj, 11.47 (1H, s),
12.55 (LH, s).

480 478

216



HC Oopl.
2.69 (s,
1H, J
111), 11.5
H3CO) V' - -/
Hz), 2.42

Hz) ,

2H),
= 8.38 Hz),

1.02 (s,
308 3.33-3.53 (m 6H),
J = 8.38 Hz),

6H), 1.51-

7.60 (d, 1H,

N 1.58 (m 4H),

395 393 6.64 (s,

8.07

2.43 (s,

1H),

S,

1H),

211),

D (s,

287

(2 oH

1H), 12.55 s,
1.01 (s

2. 68 211),

&
2

H,C
H,C

1)
1.58

1H-NRRIHNED
t1 01 61 ﬁ@) .58

d 81, 1. 63-
1 72 4H m), 2.13-
2.20 (2H, m), 2.41
(2H, s), 2.64-2.72 (2H,
m), 3.21 (5H, s), 3.39
(2H, t,J = 5.91 Hz),
3.73 (2H, s}, 3.80 (2H,
t,J =5.91 Hz), 6.61
(1M, s), 6.90 (1H, d, J
= 8.35 Hz), 7.31 (1H,
s), 7.57 (1H, d, J =
8.35 Hz), 11.45 (1H,
s}, 12.54 (1H, s).

D6) 6:
2H, J

478

= 6. 2§

476

7.39 (d,
8.30 (s,
0

)

[0378]

[Table 1-61]

Ex.
No.

structural formula

NMR

MS
(M+H)

288

Hacjm\io 9
N)\QO

\ N

H-NMR (DMSO-D) &:
1.01 (6H, s), 1.05 (34, t,
J =7.19 Hz), 1.58 (2H,
t, J = 6.26 Hz), 2.42
(2H, s), 2.63-2.72 (2H,
m), 3.28-3.36 (2H, m),
3.68 (2H, q, J = 7.11
Hz), 3.75-3.82 (4H, m),
4.00 (24, s), 6.62 (1H,
s), 6.90 (1H, d, J = 8.12
Hz), 7.28 (1H, s), 7.59
(1H, d, J = 8.12 Hz),
11.45 (1H, s), 12.54
(1H, s).

450

448

289

IH-NMR (DMSO-Dg) 6:
1.01 {6H, s), 1.04 (3H, t,
J=7.19 Hz), 1.58 (2H,
t,J =626 Hz, 1.64-
L7143, my, 2.12-2. 30
{ZH, my, 2.41 (28, cg,
264271 (21, ), 3.18-
3.25 (2H, m), 3.66 (2H,
o, =719 Hz, 3.72
(2, s}, 6.61 {11:{ sl
6.88 (1H, d, 3 =8.35
Hz), 7.27 (1H, s), 7.57
(1H, g, J = 8.35 Ha),
11.44 (1H, s}, 12.54
(1H, s).

448

446

217



Hz), 4.12 (t, 2H, J - 6.06 Hz), 6.64 (s, 1H), 309 6.91-6.99 (m 3H),

429 427  7.27-7.32 (m 211), 7.39 (d, 1H, J =8.60 - Hz), 7.62 (d,
111, J = 8.82 Hz), 8.10 (s, 1H), 8.50 (t, 111, J. 6 5.07 Hz)
11.50 (s, f[H), | ne 12.551s, 1I-1). STEHHMR BBGEOMN:, (S 0 ] -
Nr----/3 10-1-1 . 1.0% (s 6HLOLU6ESs) 1,02BH, t)| = 6.29 Hz)
2.42 (s, 2H), 2. fﬁo &<kz) , | 3=2B26312),3HP8 (@143} 3. 48 [(m  4H),
6.63 (d, 1H J H J =
HHZ)) 21 (205 sHB 41 11| 49 (s, 1H)

(d, 1H, Jsx1&8QHHL)] =B.49 (dd, 1

8.60, 1.54 Hz) . , 8.L3ﬁ)3(t 1
12.54 (s, 1kg. 367 365 311 H,C H, C $ N |(2H, s), 2.62-2.71 (2H,

290 m}, 3.69 (2H, q, J = 409 | 407
6.25 Hz), 4.97 (1H, s),
6.60 (1H, s), 6.81 (1H,
d,J = 8.06 Hz), 7.19
(1H, s}, 7.56 (1H, d, J =
8.06 Hz), 11.39 (1H, s),
12.54 (1H, s).
IH-NMR (DMSO-Dy) 6
0.97-1.10 (3H, m), 1.01
(6H, s), 1.58 (2H, t, J =
6.29 Hz), 1.95 (24, s),
2.41 (2H, s), 2.64-2.70
(2H, m), 2.71 {2H, s),
2.92 (2H, §), 3.62-3.80 | 422 | 420
(4H, m), 6.59-6.64 (1H,
m), 6.85-6.93 (1H, m),
7.24-7.31 (1H, m), 7.55-
7.62 (1H, m), 11.42 (1H,
s), 12.54 (1H, s).
IH-NMR (DMSO-Ds) 6
0.87-1.09 (6H, m), 1.01
(6H, s), 1.58 (2H, t, J =
6.40 Hz), 2.04-2.31 (2H,
my), 2.42 (2H, s), 2.64-
2.71 {2H, m), 2.73 (1H,
s), 2.92 (2H, s}, 3.61- 436 | 434
3.80 (4H, m), 6.59-6.63
(1H, m), 6.85-6,93 (1H,
m), 7.24-7.30 {1H, m),
7.54-7.62 (1H, m),
11.43 (1H, s), 12.53
(1H, s).

291

292

[0379]
[Table 1-62]

i}; structural formula NMR (B?FSH) (Qﬁ?{)
o NS TH-NMR (DMSO-Dy) &:
<\, 1.02 (s, 6H), 1.50 (t, 2H,
(3\\ J =628 He), 2.42 (s,
LY DHY, 2.69 (s, OH), 6.70
<1 (s, 1H), 7.07 (dd, 11, J
Q*"N = 11.59, 4.11 Hz), 7.32-
N\

)

7.36 (m, 2H), 7.46 (d, 385 | 383
IH, J = 8.60 Hz), 7.71
HC (d, 1H, J = 8.2 Hz),
7.81 (dd, 2H, J = 8.57,
1.00 Hzj, 8.21 (s, 1H),
10.09 (s, 1H), 11.57 (s,
1H), 12.56 (s, 1H).
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H 3CH, 1H NWVR pnso-Do 8: 1.01 (s, 6H), 1.58 (t, 2H, J = 6.18 Hz), 2.41 (s,
2H), 2.68 (s, 2H), 3.03 (s, 3H), 3.69 (s, 3H), 4.22 (s, 2H), 6.64 (s, 1H),
7.13 (s, 1H), 7.45-7.54 (m 2H), 11.48 (s, 1H), 12.55 (s, 1H). 395 393 312
i-isc HC D N[ " ORNVEH IFFN A 1587,
2H, J = 6.88 Hz), 2.41 {3 28, 2.68 (t, %RE%{%%%’% 3.02 (s, 3H],
4.03-4.14 (m PH), 6.64 1H), 7.03-7. i o » 58 (m| 2H),

NJ 1IN

11.46 (s, {H),|12.65 (s, . 381 379 i Jcﬁ—il@ﬁ Z\HQ(S,O A 7-----112
1H NVR (DMSO-DB) 8: 1.0 , 6H), 1.58 (}2HRR.63(t=28, 29 Hz)|, 2.41 (s, 2H),
2.67 (s, 211),:2.99 (s, , 3.26 liar s 6@&)}323245 {@bzusy AH), 6.61 (s,
1H), 7.(09 d, H, J - 7, H;Iz), 7.39 (El ﬁ;gga%qialﬁz), 7.59 (s, L|143,
11.43 (s, 12, . 381 379 frju ra
form & Wk [t 13 399 406 NS (MHi 431’1% 763%%14 Hp3%§ ¢ B
CHCONNOI1p ¢{dP # N, CH 1110 110 50 1.0Q (s, 6H),
1.57 (t, 2H J|= 6.29 Hz), 2.41 (s, 2H), (21d66H(ldr‘%452ll-D69 2. 90 (9, 3H)
4.65 (s, 2H), p.62 (s, 1H), 7.15- 7.42 (hHz)78)04 (8, 68),6s221H), 11./45 (s
1H), 12.53 (s,|1H). 111-NVR pnso-Do 5: 1@1195J=6.1;95 58 (t, 2H| J = 6.29
Hz), 2.42 (s, PH), 2.68 (br s, 2H), 4.49{ " I% Hz), 6./64 (s
1H) 7.21-| 7.45 (m 6H), 7.64 (d, 1H, J % %?3(( 1H) | 8.86|(t,
1H, J = 5.[73-He)+11.50{s—1H)12.55 (s} : mv\mm\ D5) 18: 1. 01
(s. 6H), 158 (t. 2H J ¥%.25 Hz), 2.42 ’(I’Ier\@R-IIDMﬁQS@e(an s, 2H), 4.76 (d,
2H, J = 6.004 Hz), 6.66 ds," 7.42 (d, M9 (3, 68165 HAH, [7. 63-71. 72 (M

3H), 8.14 (s, 1H), J = 5.64 H2)s 44 1ipD 66 (s, 1H | 12.56 (s, |1H).

2H), 2.62 (s, 2H), 3.39
(s, 3H), 6.47 (s, 1H), 399 | 397
6.97 (d, 1H, J =8.45
Hz), 7.08-7.25 (m, 6H),
7.49 (s, 1H), 11.34 (s,
1H), 12.49 (s, 1H).
'H-NMR (DMSO-D) 8:
1.01 (s, 6H), 1.58 (t, 2H,
J = 6.40 Hz), 2.41 (s,
2H), 2.67 (s, 2H), 2.99
(s, 6H), 6.62 (s, 1H),
7.11(d, 1H, J =8.21
Hz), 7.40 (d, 1H, J =
8.21 Hz), 7.58 (s, 1H),
11.42 (s, 1H), 12.53 (s,
1H).

0 M 'H-NMR (DMSO-D) 6:
; 1.01 (s, 6H), 1.58 {t, 2H,
% ) J = 6.28 Hz), 2.42 (s,

| 2H), 2.68 (t, 2H, J =

%% 5.92 He), 6.62 {s, 1H),
) 7.04 (s, TH), 7.57 (d, 300 | 307
TN 1H, J = 8.45 Hz), 7.62
W (d, 1H, J = 8.45 Ha),

7.78 (s, 1), .10 (s,

14}, 11.47 (s, 1H),

12.53 (s, 1H).

295

296 337 | 335

287

219



315 316 H,C HsC Op N 318 C Hc ip N A ----, 1-13C- o 110
c 2 KtS=. %317 [ N/ 74 wri N 1HNVR (DVBO-D5) 8: 1.01 (s, 6H),
1.58 (t, 2H J = 6.25 Hz), 2.42 (s, 2H), 2.69 (t, 2H J = 6.25 Hz), 4. 74

(d, 2H J =5.64 Hz), 6.66 (s, 1H), 7.36-7.44 (m 1H), 7.65 (d, 1H J = 7.25
Hz), 8.14 (s, 1H), 8.58 (t, 1H, jr - 302 Hz), 8.95 (a, 1H), 11,52 (s, 1H),
12, 551H) , [(B:’BHQI}/R(DIVBODB) 6: J. = 6.25 Hz), (s 2A2, 211t, 2..68 (br s, 2H),
4.3°2 (d, f@a 64 Hz), 650(t 1H, J =- 1.41 Hz), 6.64 (s, 1H), 7.39 (d.
1H J = 8. Hg -6 . 59-7.63 (in, 3H) 809(s 1H) . 8.66 (t, 1H LT ----

5.84 Hz), 1 Ex50 (s, 1% & ,91 ' 389 389 387 Bldp[HMHI10 N
111 o Nr HpNo. N 11-1 ‘Bﬁ%dco Y 1((s, 6HME 58 (¢, 2 | VO D

- & MU it
Ezgsf 2421' ﬁi) %5, Eig)’(dé GEH(t ey 13 2b6§\ F%ZMM@@%(&{@’B) iy '3 =343 ;[H’81J
Hz), 6.64 [dd, |2H, J = 5, M 02 Hz), 7/392%d, 68k 98588, 46 Hz) | 7.62((dd,
1H, J = 8.46, 1.61 Hz), 8(10 (d, 1H J =|% J;ggmgﬁ 55 (t] 1H J = 5.44
Hz), 11.51; (s, [1H). 402 [038%263192) 2_1416(8’2}1)’
2.66 (d, 2H, J = 5.10
Hz), 3.57 (t, 8H, J =
15.07 Hz), 6.63 (s,
1H), 7.12 (d, 1H, J =
8.58 Hz), 7.41 (d, 1H,
J = 8.58 Hz), 7.59 (s,
1H), 11.47 (s, 1H),
12.54 (s, 1H).
HE IH-NMR (DMSO-Dg) 6:
5 N\RVC}?SHa 0.92 (s, 9H), 1.01 (s,
6H), 1.09 (d, 3H, J =
6.84 Hz), 1.58 (t, 2H, J
= 5.95 Hz), 2.42 (s,
NN 2H), 2.67 (s, 2H), 4.01
299 { (dd, 1H, J = 9.37, 6.95
! | N Hz), 6.64 (s, 1H), 7.38
H,C (d, 1H, J = 8.60 Hz),
7.57 (dd, 1H, J = 8.60,
1.54 Hz), 7.73 (d, 1H,
J =9.26 Hz), 8.05 (s,
1H), 11.44 (s, 1H),
12.53 (s, 1H).
2-23(:‘\ O, TLNME DOMSO D 8
HO-. ( “CH, 076 [s, 4-}1;? 1.01 {g,
O M, 11H), 1.19 (d, 34, J =

18.84 Hz), 1.58 {t, 2H,

298 379 377

393 391

| J= 603 Hy), 241 I
300 S N 407 408
S 3| CH), 2.68 (s, 2H), 2.82

(s, 3H), 6.62 (s, 1H),
4/T\ y 7.04 (s, 1H), 7.42.7.49
HeTN N (m, 2H), 11.40 (s, 1H),
12.52 (s, 1H).
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Ex. No. structural formula NVR M5 1MH—|) 381 M5 (MH 379 320 HC Ili N-N
H C# CH N7----/ 11-1-NWVR (DVMSO-D5) 6: 1.01 (s, 6H), 1.33 (s, 6H), 1.58 (t,
2H, J = 6.25 Hz), 2.41 (s, 2H), 267(s 2H), 351(s 2H) 4.97-5.10 (m
1H), 6.63 (s, TH), 7.36-7.37_(m 2, 733G p|—12), 801 (s,
1H), 11.47!(s, |1H), 12.54 (s, \1H. 321 tiac \|---", |Hp ,
(4--(4\ o/nc Q-- /CH N\ & / NZ -/ 35) 6: | 1 01 (s7
6H) 7 1 58 (t, 2H, J = 6.2% Hz), 2.42 (s, ) , 1) = 5|64 Hz),
3.26 (s, 3H). 3.56 (s 6.66 (s, 1H), (7,§*4JTQ§ H) 7.88 (s, 1H),
11.50 (s, lH) 12.55 (s : HN MR (BI6A ssuH)[is 8@ 1,01 (s,| 6H), {1.58
(t., 2H J} 6.25 Hz), | 2.48 (m B8H)IH)22.88-3.8] (@H), 3.40 (q, 2H |J =
6.58 Hz), B. 58 ft, N4. 43 Hz), 6.633(B,2.66)3.0788 (d, 1H, 3 = 8.46
Hz), 7.57 (@8011H, J 7 Hz), 8.05 (s, |uH),3.8828, (1,J%H, | 33935./440hiz),
11.49 (s, IH), 12,58 . 353 422 351 /@iy, 323 KB163), | O Hpf-. -/ N{CH3
NHp $/0 N 1K N 5O-D5) 8: 1.01 (s, 464 sﬁ%gﬂs H J = 6.25 H),
2.25 (s, 6H), 2.42%s, 2H), 2.68 (s, 2H), a;_é 6.45 hz), 6.64
(s, 1H), 7,38 (d, 1H, J = 8.06 Hz), 7.58 73 06 Kz), 8|05 (s.
1H), 8.20 (s, 1H), 11.49 (s, 1H), 12.55 %f 3°8%d3‘} 324"\ OH HpS N Hp
x 8 Hz), 7.55 (s
1H) 11.44 (s, 1H),
12.54 (s, 1H),
[0381]
[Table 1-64]
ﬁ: structural formula NMR (15;2_ ?_1) (I\I/f_ ?—I]
1H-NMR (DMSO-Ds) 5
1.02 (d, 6H, J = 11.69
Hz), 1.35 (d, 2H, J =
9.04 Hz), 1.58 (t, 2H, J
= 6.06 Hz), 1.74 (s,
2H), 2.41 (s, 2H), 2.67
(t, 2H, J = 5.84 Hz),
3.17 (dd, 2H, J =
302 16.32, 6.40 Hz), 3.70- | -°° | 391
3.84 (m, 3H), 4.77 (d,
1H, J = 3.97 Hz), 6.62
(s, 1H), 7.08 (dd, 1H, J
= 8.38, 1.32 Hz), 7.39
(d, 1H, J = 8.38 Hz),
7.54 (s, 1H), 11.45 (s,
1H), 12.54 (s, 1H).
 Ne~oH IH-NMR (DMSO-Dy) 5:
= 1.01 {s, GH}, 1.58 (s,
DH), 2.42 (s, 2H}, 2.68
S\ (s, 2H), 3.30-3.35 (m,
{ 2H), 3.52 (g, 2H, J =
N\ 6.03 Hz), 4.71 (t, 1H, J
303 o = 5,51 He, 6.63 (s, 353 | 351
y CM 3, 1H), 7.38 (d, 1H, J =
? - 838 Hz), 7.59 (d, 1H, J
HE = §.38 Hz), 8.07 (s,
1H), 8.22 (s, 1H),
11.48 (s, 1H), 12.54 (s,
..... 1H).
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P N-N 1H NVR prso- Do El :
2H), 2.69 (t, 2H J
7.75 (dd, 1H, J = 8.66, 1.

1.01 (

= 5.84 Hz),
41 Hz),

s, 6H)
6.69 (s,

1.59 (t,
8.29 (s,

2H, J
7.45 (d, 1H,
11. 69 (s,

1H),
1|'|)

= 6.25 Hz),

J
1H),

2.42 (s,
= 8.66 Hz),
12.02 (br s,

1H), 12.24; (injs, 1H),
(s, 2H), 2|
Hz), 7.83
(m 2H). 4
1.47 (s, 6
5,84 Hz)
8.66, 1.81
[ 0385] Tab
C CH NCH3
1.59 (t,
Hz), 6.64
1H, J

2H),

2

(s,

alo N-N 1H-NNR(DIVBOD5)& g1, 1

H J = 8.8j

12. 80 (%,
& (s,

)

%) 8: 1.01 (s,

2.42
1H),

oR Hp |

TH) 740
6H)
3H), 6.7
8.38 (s,
13C 1

6.25 Hz

7"19 (d, 1H, ci

8.24 (s
f oi

(s, 2H),
7.38 (d,

1 YR MNP 8t
1, (Sa®hE, 1) (d
2H) J 16,1304 2. AN
eNQi-I')"‘W (m8y; Do

3.t %&i@ff?ffdﬁ
1y = 2.29477642)1

8l40-BI9R (MS3M5, H3

‘Dh')766 L. 88 fs.545) .

&ﬂ@ 1H§%71%
(d, 1H J = 8.38 Hz),
7.38 (d, 1H,J =8.38
Hz}, 7.57 (s, 1H),
11.42 (s, 1H), 12.53 (s,
1H).

5" CH,
6. 04
1H,

68 (i
(dd,
H) .

), 2

J = 8.
, 12.55- 12
8: 1.

D1 (S,
211,

1H J
395

ulyﬁi I

46 Hz) |

393

] =
7. 56

?’6§H‘ ,

AN TC O /

42
37
60

6H),
1

305

IH-NMR (DMSO-Dg) 6:

.1 1.01 (s, 6H), 1.58 (t,

OH, J = 6.25 Hz), 2.42
(s, 2H), 2.69 (s, 2H),
3.66 (s, 3H), 4.01 (d,
2H, J = 5.64 Hz), 6.66
(s, 1H), 7.41 (d, 1H, J
= 8.46 Hz), 7.61 (d,
1H, J = 8.46 Hz), 8.10
(s, 1H), 8.75 (t, 1H, J =
5.64 Hz), 11.54 (s,
1H), 12.56 (s, 1H).

381

379

306

1H-NMR (DMSO-D) 6:
1.01 (s, 6H), 1.58 (t,
2H, J = 6.45 Hz), 2.42
(s, 2H), 2.69 (t, 2H, J =
6.04 Hz), 3.92 (d, 2H,
J = 5.64 Hz), 6.67 (d,
1H, J = 1.21 Hz), 7.41
(d, 1M, J = 8.46 Hz),
7.62 ([dd, 1H, J = 8.46,
1.61 He), 8.10 (s, 1H]),
8.63 (t, 1H, J = 5.84
Hz), 11.50 (s, 11,
12.54 (s, 2H).

367

365

2

22




8.46 Hz),
. 1H).
, 2H J =
. 4H, J
L 2H, J
.06 Hz),

S
t
t
t

8.05 (s,
6.25 Hz),
= & 84 Hr).
D37 Hzg,
Tl (&5) 1H, J

1H),
OH 1H NVR (DVBO- D6) 5:
2.42 Hp io

3.98 (dd,
6. 64 383 381

8.24 (s,

(s,
1H J =

1H), 11.49 (s,
HC S
2H), 2.67 (s,
328 NN

(s, 1H), 7.38 (d,

1H),
./ OH 1.01 (s,
2H),
13.70, 6.04 Hz),
1H, J

6H) ,

# 3.54

Ex.
No.

structural formula

NMR

MS
(M+H)

MS
(M-H)

307

CH
0\( 3
P
N CH,

H-NMR (DMSO-Dg) &:
1.01 (s, 6H), 1.10 {d,
6H, J = 6.18 Hz), 1.58
(t, 2H, J = 6.29 Hz),
2.42 (s, 2H), 2.68 (s,
oH), 3.39 (q, 2H, J =
6.03 Hz), 3.49 (t, 2H, J
= 6.20 Hz), 3.55-3.61
(m, 1H), 6.63 (s, 1H),
7.38 (d, 1H, J = 8.38
Hz), 7.59 (d, 1H, J =
8.38 Hz), 8.06 (s, 1H),
8.27 (s, 1H), 11.48 (s,
1H), 12.55 (s, 1H).

395

393

308

0 CH
H,G O\/\ 3

L1

N—N

IH-NMR (DMSO-D) 6:
0.87 (t, 3H, J = 7.39
Hz), 1.02 (s, 6H), 1.51-
1.58 (m, 4H), 2.43 (s,
2H), 2.69 (s, 2H],
3.33-3.53 (m, 6H),
6.64 (s, 1H), 7.39 (d,
1H, J = 8.38 Hz), 7.60
(d, 1H, J = 8.38 Hz),
8.07 (s, 1H), 8.30 (s,
1H), 11.50 {s, 1H),
12.55 (s, 1H).

395

393

309

H:ib /\H:j\“"w/“ <)
AL

1H-NMR (DMSO-Dg) 6:
1.01 (s, 6H), 1.58 {t,
2H, J = 6.20 Hz), 2.42
(s, 2H), 2.68 (g, 2H),
3.64 (g, 2H, J = 5.88
Hzy 412 {t, 24, J =
6.06 Hz), 6.64 (s, 1H),
6.91-6.99 (m, 3H),
7.27-7.32 (m, 2H),
7.30 (d, 1H, J = 8,60
Hz), 7.62 (d, 1H, J =
8.82 Hz), 8.10 (s, 1H),
8.50 (¢, 15, J = 5.07
Hz), 11.50 (s, 1H),
12.55 (s, 1H).

429

427

223

12. 55




Hz), 8.09 (s, 1H), 11.49
H NVR ( DMBO- D6) 5: Hp HG
G s 2H, J = 6.45 Hz), 241 (s, 2H),
2.67 (s, 2A); \2 3.64 (5, 3H 0~§{ I NMR (DMSO-Dy) &:
and 1.01 (s, 6H), 1.58 (t,
2H, J = 6.29 Hz), 2.42
(s, 2H), 2.68 (t, 2H, J =
6.06 Hz), 3.28 (s, 3H),
3.43-3.48 (m, 4H),
6.63 (d, 1H, J = 1.32
Hz), 7.38 (d, 1H,J =
8.60 Hz), 7.59 (dd, 1H,
J=8.60, 1.54 Hz),
8.07 (s, 1H), 8.30 (t,
1H, J = 4.96 Hz),
11.49 (s, 1H), 12.54 (s,
1H).

Owgy, | IH-NMR (DMSO-Ds) &:
1.01 (s, 6H), 1.58 {t,
2H, J = 6.18 Hz), 2.41
(s, 2H), 2.68 (s, 2H),
3.03 (s, 3H), 3.69 (s,
3H), 4.22 (s, 2H), 6.64
(s, 1H), 7.13 (s, 1H),
7.45-7.54 (m, 2H),
11.48 (s, 1H), 12.55 (s,
1H).

IH-NMR (DMSO-Ds) 8
1.01 (s, 6H), 1.58 {t,
2H, J = 6.38 Hz), 2.41
(s, 2H), 2.68 (t, 2H, J =
6.15 Hz), 3.02 (s, 3H),
4.03-4.14 (m, 2H),
6.64 (s, 1H), 7.03-7.13
(m, 1H), 7.43-7.58 (m
2H), 11.46 (s, 1H),
12.65 (s, 2H).

. o IH-NMR (DMSO-Dg) 6:
Hzc\f b~ o 11.01 (s, 6H), 1.58 {t,
HeT e G W 2H, J = 6.29 Hz), 2.41

Nz ) L OH), 267 (s, 2H),

s, 1H), 12.55 (s, 1H).

= 9.27 Hz), 7.72 (d, 1H, J = 8.
( o)
1 11N 1.01 (s, 6H), 1.58 (t, O .

06
1
H
.\

310 367 365

311 395 393

312 381 379

="
z.
b ’g

6 (s, 3H), 3.96 (br
}

Q
313 , oH}, 3.48 (br s, 4H), 381 379
61
N

G\m

(s, 1H}, 7.09 (d,
1% 30
{d, 11, J = 8.16 Iig),

7.55 (s, 1H), 11.43 (s,

1H), 12.53 (s, 1H).

J = 7.04 Ha),

224



2H, J
(d, 1H, J
Hz)

(s,

1H).

= 5.64 Hz),
= 8.46

8.09 (s,

[Table 1-66]

6. 63

329 (s,
Hz), 7.54 (s,
1H), 8.63 (s,

1H),
1H),

03830 11-1-1\111\4R (DVSO- D61 t.'

6.83 (s,
7.61

1H),

1H),
11.50 (s,

403 401
(d, 1H, J
1H)

7.38

= 8. 46

12.55

Ex.
No.

structural formula

NMR

MS
(M+H)

314

H-NMR (DMSO-Dg) 6:
1.00 (s, 6H), 1.57 {t, 2H,
J =6.29 Hz), 2.41 (s,
2H), 2.66 (br s, 2H),
2.90 (s, 3H), 4.65 (s,
2H), 6.62 (s, 1H), 7.15-
7.42 (m, 7H), 7.63 (s,
1H), 11.45 (s, 1H),
12.53 (s, 1H).

413

411

315

TH-NMR (DMSO-Dg) 6
1.01 (s, 6H), 1.58 (t, 2H,
J=6.20 Hz), 2.42 (s,
2H), 2.68 (br s, 2H),
4.49 (d, 2H, J = 5.95 .
Hz), 6.64 (s, 1H), 7.21-
7.45 (m, 6H), 7.64 (d,
1H, J = 8.38 Hz), 8.13
(s, 1H), 8.86 (t, 1H, J =
5.73 Hz), 11.50 (s, 1H),
12.55 (s, 1H).

399

397

316

TH-NMR (DMSO-De) 6
1.01 (s, 6H), 1.58 {t, 2H,
J =6.25 Hz), 2.42 (s,
2H), 2.68 (br s, 2H),
4.76 (d, 2H, J = 6.04
Hz), 6.66 (s, 1H), 7.42
(d, 1H, J = 8.87 Hz),
7.63-7.72 (m, 3H), 8.14
(s, 1H), 9.21 (¢, 1H, J =
5.64 Hz), 11.55 (s, 1H),
12.56 {s, 1H).

406

404

IH-NMR (DMSO-Dyg) 6:
1.01 (s, 6H), 1.58 (t, 2H,
J =6.25 Hz), 2.42 (s,
2H), 2.69 (t, 2H, J =
6.25 Hz), 4.74 [d 2H,J
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S OMEO- ) 5
, 6H), 1.59 (t, 2H,
5 Hz), 2.42 (s,
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“1-1 711 -, -, 1c--, \
2. 41 (s,
41- 1),
7739 A, IR

e

s
HC

----GH, 6H, J
2H), 2.63-2.72
6.61 (s, 1H),
= H-NMR (DRSRDERD:
1.01 (s, 6H), 1.58 (t, 2H,
J =6.25 Hz), 2.41 {s,
oH), 2.68 (t, 2H, J =
6.25 Hz), 3.60 (s, 3H),
4.45 (d, 2H, J = 5.24
Hz), 5.89 (dd, 1H, J =
3.43, 2.62 Hz), 5.97 (dd,
1H, J = 3.43, 1.81 Hz),
6.64 (dd, 2H, J = 5.04,
3.02 Hz), 7.38 (4, 1H, J
= 8.46 Hz), 7.62 (dd,
1H, J = 8.46, 1.61 Hz),
8.10 (d, 1H, J = 1.21
Hz), 8.55 (t, 1H, J =
5.44 Hz), 11.51 (s, 1H).

= 6.65 Hz),
330 (rn,
7.04 (d,
.50 (|s, 1Hj,

C Al -
8

t, 2H J = 6.45 Hz), N
5-3.46 (hr 365 i G in,
HZ)

w/—\
N -

J = 8.06
.42 (s, 1H),

319

402 | 400

[0384]
[Table 1-67]

Ex. structural formula NMR MS

No. (M+H)
CH TH-NMR {DMSO-Dg) 6:
HG | VS 1101 s, 6{H), 1.33 (s),
i N 6H), 1.58 (t, 2H, J =
6.25 Hz), 2.41 (s, 2H),
267 (s, 2H), 3.51 (s,
OH), 4.97-5.10 (m, 1H),
6.63 (s, 1H), 7.36-7.37
(m, 2H), 7.53 (d, 1H, J
= 8.46 Hz), 8.01 (s, 1H),
11.47 (s, 1H), 12.54 (s,
1H).
'H-NMR (DMSO-D) 6:
1.01 (s, 6H), 1.58 (t,
2H, J = 6.25 Hz), 2.42
(s, 2H), 2.68 (t, 2H, J =
5.64 Hz), 3.26 (s, 3H),
3.56 (s, 3H), 6.66 (s,
1H), 7.34-7 43 (m, 2H),
7.85 (s, 1H}, 11.50 (s,
1 1H), 12,55 (s, 1),
S HNME (DM SO-D
101 (s, 68, 158§,

MS
(M-H)

320 381 | 379

321 353 | 351

)\-\.\N/“—m/‘i <7 OH, J = 6.25 Ha, 2.44-

2.48 (m, 8H), 2.68 (s,
2H}, 3.40 (g, 2H, J =
6.58 Hz), 3.58 (L, 4H, J
= 4.43 Hz), 6.63 (s, 1H),
7.38 (d, 1H, J = 8.46
Mz}, 7.57 (d, 1H, J =
9.27 Hz), 8.05 (s, 1H),
8.20 (t, IH, J = 5.44
Hz), 11.49 (s, 1H),
12.55 (s, 1H).

4722

420

226




1C1-

3.48

1
32(dEL. 3: 4
(d, 1H, J

[ 0386 Table 1-69 Ex.

[c,

D5) 5: 1.01 (s,

structural
-
L52 1. 62 (|n

NN ---,
6H) ,

formul a
N----N frt"o:
8H), 2.41 (s, Zm

NVR M5 M5 333 334 |
N O 111) \ N 1H NWR

2.63-2.71 (m

3:64: 0= 2(n51.4,224(1111-1+
. 44

6.61 (S,
1H),

THy, 7%/ (d,
1.44 (a,

H,

211), 4 52
1,3 = 8,46
7 377 415 374
6.25 Hz), 2.41

t, 2H J

335

21

31 *?1}{113 DN(sg 3

?(Hc aI a5-22H)i2), % 2@5
($I0H), 7.429s(3H), 1H)
) 2468 (s, 2H), J:J-BSJIMB
(4§«i J =643 E %
s, 10, 7 381G &3S <5
8.06 Hz), 7.58 (d, 1H, J
= 8.06 Hz), 8.05 (s, 1H),
8.20 (s, 1H), 11.49 (s,
1H), 12.55 (s, 1H).

. oY

(E) i
.42 (

a, 1H),

7.62
O D5

380
8

(d—1H,
VI SO D6
a, 2H)
7.15
(s,
6: 1.

N?7§.61

324

1H-NMR (DMSO-Ds) &:
1.01 (s, 6H), 1.59 {t,
2H, J = 6.25 Hz), 2.42
(s, 2H), 2.69 (t, 2H, J =
5.84 Hz), 6.69 (s, 1H),
7.45 (d, 1H, J = 8.66
Hz), 7.75 (dd, 1H, J =
8.66, 1.41 Hz), 8.29 (s,
1H), 11.69 (s, 1H),
12.02 (br s, 1H), 12.24
(br s, 1H), 12.60 (s, 1H).

409

407

325

1H-NMR (DMSO-Ds) 6:
1.02 (s, 6H), 1.59 (t,
2H, J = 6.04 Hz), 2.42
(s, 2H), 2.70 (s, 2H),
4.10 (s, 3H), 6.70 (s,
1H), 7.47 (d, 14, J =
8.87 Hz), 7.83 (d, 1H, J
= 8.87 Hz), 8.38 (s, 1H),
11.70 (s, 1H), 12.55-
12.60 (m, 2H).

423

421

326

IH-NMR (DMSO-Dg) 6:
1.01 (s, 6H), 1.47 (s,
6H), 1.59 (t, 2H, J =
6.25 Hz), 2.42 (s, 2H),
268 (t, 9H, J = 5.54
Hz), 6,65 (3, 1), 7.39
(d, 11, J = 8.66 Hz),
7.59 (dd, 1H, J = 8.66,

'?Q'i TTZ\ onr}{ TEN

g abd]s
8.24 (s, 1M, 11.47 (s,
1H).

393

227

)

1H)

0

J

1



Hz), 3.98 (br s, 1H), 395 393 4.09 (hr s, 1H), 4.92 (br s, 2H), 6.63

(s, 1H), 7.22 (d, 1H, J = 8.06 Hz). 7.39 (d, 1H, J = 8.06 Hz),
7.69 (s, 1H), 11.46 (s, 1H), 12.54 (s, 1H). O H3C 1H NMR
(DVBO-D5) fi3gs; 0 H3C io 110 Hp 1.01 (s, 6H), 1.40 (d, 9H, J = 6.45 Hz),
1.58 (t, 2 aalereé 25 Hz),  N-NHPCH, 2.42 (s' 2H), 2.63-2.71 336 (in,
2H), 3.38 (HC 5, 4H 478 476 3.50 (hrys,—4H 662 (s 147512 (d,
1H, J = No. structural formula NMR ar+H) | (v-H)

1H-NMR (DMSO-Dg) 6:
1.01 (s, 6H), 1.36 (s,
OH), 1.44 (s, 6H), 1.59
(t, 2H, J = 6.25 Hz),
2.42 (s, 2H), 2.68 (d,
2H, J = 6.04 Hz, 6.64 451 | 449
(s, 1H), 7.38 (d, 1H, J =
8.46 Hz), 7.56 (d, 1H, J
= 8.46 Hz), 8.05 (s, 1H]},
8.24 (s, 1H), 11.49 (s,
1H), 12.55 (s, 1H).
IH-NMR (DMSO-Ds) &:
1.01 (s, 6H), 1.58 (t,
2H, J =6.25 Hz}, 2.42
(s, 2H), 2.67 (s, 2H),
3.54 (t,4H, J = 5.84
Hz), 3.98 {dd, 1H, J =
N--N 13.70, 6.04 Hz), 4.65 {t,
2H, J = 5.84 Hz), 6.64
s, IH), 7.38(d, 1H,J=
8 ) 7.60 (d, 1H,J
Hz), 7.72 (d, 1H,
J = 8.06 Hz), 8.09 (s,
1H), 11.49 (s, 1H),
12.55 {s, 1H).

IH-NMR (DMSO-Dg) 6:
1.01 (s, 6H]), 1.58 {t,
2H,J=6.45Hz), 2.41
(s, 2H), 2.67 (s, 2H),
3.64 (s, 3H), 4.47 (d,
2H, J = 5.64 Hz), 6.63
329 {s, 1H}, 6.83 {s, 1H), 403 | 401
7.38 (d, 1H, J=8.46
Hz), 7.54 (s, 1H), 7.61
(d, 1H, J = 8.46 Hz),
8.09 (s, 1H), 8.63 (s,
1H} 11.56 (S 1H),

327

328 383 | 381

pr—

i 5 L NME (DMEO D) &
HG e
P P s 1.0 (s, 68, 1.11 (1,
H L;,' % f:;_-‘::/ 4 - o g . o
L) . . 6H, J = 6.65 Hz), 1.58
CH, ’ ) §
\\///%/,4/ jl) (t, 2H, J = 6.45 Hz),
NN 2.41 (s, 2H), 2.63-2.72

fm, 2H), 3.25-3.46 (br
i, 4H), 6.61 (s, 1H],
7.04 (d, 1H, J = 8.06
Hz), 7.39 (d, 1H, J =
8.06 Iz}, 7.50 {s, 1H),
11.42 (s, 1H), 12.54 (s,
1H).

228

330 365 363




8.26 Hz), 7.41 (d, 1H, J = 8.26 Hz), 7.59 (s, 1H), 11. 47 (s, 1H),
12.55 (s, 1) . O Hp 1H NMR ( DMSO-D5) 8: 0.96-1.09 (m 9H), 1.58
N\----/Th Hp el 1ipFC (t, 2H, J = 6.25 Hz), 2.26-2.50 (m 6H), 2.41 N- N

(s, 2H), 2[61-2.75 (in, 337 M, 3,407 388y ROMED-DAH6 #0663 (s

1H), 7.10 (d, HC1H, J = 8.46 hkz),tH7. 40 dedlH, s J = 8.46 Hz)|, 7.56
(g'? 10010 % ), 1.01[%_,@}-1)1, AP )
3 O \\CH 3H, J = 6.65 Hz), 1.58
/ : t, 2H, J = 6.25 Hz),
N 2.41 (s, 2H), 2.68 {t,
2H, J = 6.25 Hz), 2.95
331 (s, 3H), 3.34-3.36 (m, 351 | 349

2H}, 6.63 (d, 1H, J =
1.21 Hz), 7.08 {dd, 1H,
J = 8.46, 1.21 Hz), 7.40
(d, 1H, J = 8.46 Hz),
7.54 (s, 1H), 11.40 (s,
1H).

TH-NMR (DMSO-De) 6:
1.01 (s, 6H), 1.58 (¢,
2H, J = 6.45 Hz), 1.84
(d, 4H, J = 16.92 Hz),
2.41 (s, 2H), 2.66-2.68
(m, 2H), 3.48 (t, 4H, J =

832 6.65 Hz), 6.62 (s, 1H), | 05 | 361
7.24(d, 1H, J = 8.46
Hz), 7.38 (d, 1H, J =
8.46 Haz), 7.71 (s, 1H),
11.44 (s, 1H), 12.54 (s,
1H).
[0386]
[Table 1-69]
E;; structural formula NMR (1\}/}6- SH) (I\I»\I/{ IS-I)
G 0 1H-NMR (DMSO-Dg) &:
? N 1.01 (s, 6H), 1.52-1.62
HC Q (m, 8H}, 2.41 (s, 2H),
@ / 2.63-2.71 (m, 2H), 3.48
333 Nepd N (s, 4H), 6.61 (s, 1H), 377 | 378

7.07 (d, 1H, J = 7.66
Hz), 7.39 (d, 1H, J =
7.66 Hz), 7.53 (s, 1H),
11.44 (s, 1H), 12.54 (s,

1H).

H-NMR (DMSG-Ds) 6:

’ CL o Y 101 (s 68, 188 (4 25,
: (/ﬁ)/ \) N0 =6.25 Ha), 2.42 (s,
D OH), 2.62-2.72 {m, 4H),

N

3.75 (or s, 2H), 4.52 (br
334 s, 2H), 6.65 (s, 1H), 415 | 413
7.15 (d, 1H, J = B.46
Hz), 7.43 (d, 1H, J =
8.46 Hz), 7.49 (s, 1H),
7.62 (s, 1H), 11.48 (s,
1H), 12.55 (s, 1H).

229



1H),
2H,
3.24 (s,
\N(.1'N- 3
(m 1H), 6
8.26 Hz),
Tabl e 1-70

12. 55H_-
3H),

1H 1" TMR ( DVBO
2A1 (s.
o- CH, 3H),

H e 2H)

Do) 8: 1.01 (s,

343352(m 2H) -.

64
7. 71

335

57-%

Zni, 12577
7.24 (d, 1H
11.%@ (s,

Mt ff

3 Mso
% 58 (t,
2 41 {s,

), 2.63-2. 72 {m, 2H]),
3 34 3.40 (m, 2H), 3.58
(d, 1H, J = 5.44 Hz),
3.61(d, 1H, J = 5.44
Hzj, 3.98 (br s, 1H),
4.09 (br s, 1H), 4.92 (br
s, 2H), 6.63 (s, 1H),
7.22 (d, 1H, J = 8.06
Hz), 7.39 (d, 1H, J =
8.06 Hz), 7.69 (s, 1H),
11.46 (s, 1H), 12.54 (s,
1H).

6kl HL)
2.63-2.71 (m 2H.),

LOS (t,
- \----0.a
338

A.0).4

AE

395

6 a4z1
d, 1H;
[ 03871

393

336

IH-NMR (DMSO-Dg} 6:
1.01 (s, 6H), 1.40 (d,
9H, J = 6.45 Hz}, 1.58
{t, 2H, J = 6.25 Hz),
2.42 (s, 2H), 2.63-2.71
{m, 2H), 3.38 (br s, 4H},
3.50 (br s, 4H), 6.62 (s,
1H), 7.12 (d, 1H, J =
826 Hz), 741 (d, 1H,J
= 8.26 Hz), 7.59 (s, 1H),
11.47 (s, 1H), 12.55 (s,
1H).

478

476

337

1H-NMR (DMSO-Dg) &:
0.96-1.09 (m, 9H), 1.58
(t, 2H, J = 6.25 Hz),
2.26-2.50 (m, 6H), 2.41
(s, 2H), 2.61-2.75 (m
2Hj), 3.40-3.66 (m, 4H),
6.63 (s, 1H), 7.10 (d,
1H, J = 8.46 Hz), 7.40
(d, 1H, J = 8.46 Hz),
7.56 (s, 1H), 11.46 (s,
1H), 12.55 (s, 1H].

406

404

338

oy | 3.24 (s, 3H), 3.37 (s,

HONME [DMS0-Da) &
1.01 (s, 6H), 1.58 [, 2H,
J = 6.45 Hy), 2.41 [s,
2H), 2.63-2.71 (m, 2H),

3H), 3.43-3.52 (m, 2H),
3.57-3.71 {m, 25, 3.84-
3.94 (m, 1H), 3.95-4.05
(m, 1H), 6.64 (s, 1H),
724 (d, 1H, J = 8.26
Hz), 7.40 (d, 1H, J =
8.26 Hz), 7.71 (s, 11),
11.46 (s, 1H), 12.54 (s,
1H).

423

230



Ex. No.

2H),
7.18-7.23
1H NVR (

(s,
1H),

4H), 6
12. 54
6H), 1.41-
Hz), 3.16
9.42 Hz)
( DVBO- D5)
6.29 Hz),
3H), 6.58
1H), 12.54
H C 379 3
353 M5 (M

structural
Hp 1H NVR (Dmso-D5) 6: 0.99 (s,
3.38 (s,
11. 28 (s,
0.89 (t

2.61 (s,

‘ ZH)
= 6.40 mw?ﬁaﬁl ﬁjl

Il

3H),
1H),
3H, J

6H) ,
6. 45 (

7.

12.50 (s,

s, 1H), 6.86 (d, 1H,
1H) .
54 Hz), 1.01 (s, 6H),

A1 { o L I Adur 4

formula NV\R M5 _(MrH) MS (MH) 339 o 110 4111 \N H,C I.

1.54 (d, 2H, J = 5.51 Hz), 2.39 (s,

J = 7.94 He),

399 397 340 O Fisc,N O S

159(d 2H,

o5

990,
S,
_]_H\ 351

1|‘|§;tm61,119é1 ibﬁnuIbH J
349 341

3420

2 2LN
Fara. s U A L | A A O N |

9. 04 HzZWMR. 41 (s,
N_O_HPN_1H- NVR p

1. 66
S,

(m 6H),
3H) |

2.

3. Tc(

741745(m

1

2

= 6.40 Hz)

s, 3H, 2.
J =9.4

11. 45 (

22H)
8. 3

IBENVR (CPO-De) 84 ( t
.82 )s, 681}60.5694, QHH)
SE-x Y H%L)Z 258 (SoniH]

At

J =984 1Ry TN.S-B28. | |
(xrst?rfﬂplh@&l(sfldﬂnul a
12.50 (s, 1H).

340

1IH-NMR (DMSO-Ds) &:
0.89 (t, 3H, J = 7.54 Hz),
1.01 (s, 6H), 1.59 (d, 2H,
J = 6.40 Hz), 1.99 (g, 2H,
J = 7.66 Hz), 2.41 (s, 2H]},
2.67 (s, 1H), 3.17 (s, 4H),
6.58 (s, 1H), 6.94 (d, 1H,
J = 9.04 Hz), 7.41 (s, 2H),
11.39 (s, 1H), 12.54 (s,
1H).

351

349

341

iH-NMR (DMSO-D) &:
1.01 (s, 6H), 1.41-1.66 (m,
6H), 2.41 (s, 3H), 2.67 (s,
2H), 2.94 {t, 2H, J = 11.68
Hz), 3.16 (s, 3H), 3.72 (d,
OH, J = 9.42 Hz), 6.60 (s,
1H), 6.96 (d, 1H, J = 9.42
Hz), 7.41-7.45 (m, 2H),
11.45 (s, 1H), 12.55 {s,
1H).

407

405

342

TH-NMR (DMSO-Dg) &:
0.75 (d, 6H, J = 6.40 Hz),
101 (s, 6H), 1.58 &, 9H, J
= 6.20 112}, 1.91-1.97 (m,
3H), 2.42 s, ’”L 266 (d,
3H), 658( : ) 6.90 (d,
1H, J = 6.38 Hgj, 7.38-
741 (m, 2H), 11.41 (s,

379

1H), 12.54 (s, 1H).

231

|7

S,

J

(s,
68

[H,

9
(s,

Hq

H)

J

L (a,



all \N 11101
2.41 (s, 2H),
(s, 1H), 6.95 (d, 1H,

12.54 (s, %{kﬁé
6H), 1.58

6.55 (s, 1 fabl lﬂ"/
1H) ﬂu&&rﬁSfo@hh 12. 4

{NMR-(Drso-Do) 5.1,
= 6.29 Hz),OZ.%Q (q,

3H), 10.07
al 1110 1
1.57 (t, 2
(d, 2H, J
(s 1H), 1f.
0 96- 1. 06
n, 2.29 (
n, 3.16 (
(1H, t, ,
7.54 (1H,
347 11-1-
n, 2.35 (
n, 3.15-3
d J =7.6
12.55 (1H,

2.67 (s, , 3.
J = 7.94 Hz),
344 H3C H3C O I1S all

—629 He),

| H NMR (DVBO-1D5) 5: 1.01 (s, 6H), 1.58 (t, 2H, J
, 4H, J = 14.00 Hz), 3.69 (s,

7.41-7.43 (m 2H), 11.43 (s, :
Si  1H NWR (Dmso-De) 5: 1.01 (s,

2H), 2.67 (d, 2H

~50=7-58(1m—-3H);

7
9 (s, 1HNMRSS5 383 3
aH) 1..10 (f QI—I

16.12 Hz), 2.56 (1

T5-NMR BM$R)Ds) $: 40
6L.01 26 6FH 1.38)(t, 2H,81
336.293%) 324.6 1 14,321]), -

1 0--c 1H N\R. 6 PIEH) 36206, 491,92

L 9000184, £.6bl( njH) 2
1 58 14{)-6 @%1}'{'2

3
féﬂsb?%# f
215%@ 5 (6H, rr),
H d, J = 15.72 Hz),

3.28 (3H
7.29 (1H,
464 462

AT KRR (MS0DHG: (1H

,1@11 336%?71% o, Jl
15 431 (s Bxeq) No
267 (d, 2H J = 4.85 Hz),
6.55 (s, 1H), 7.35 (d, 2H,
J = 5.51 Hz), 7.50-7.58
(m, 3H), 7.95-7.98 (m,
3H), 10.07 (s, 1H), 11.20
(s, 1H), 12.49 (s, 1H).

IH-NMR (DMSO-Dg) &:
1.00 (s, 6H), 1.10 (t, 3H, J
= 7.50 Hz), 1.57 {t, 2H, J
= 6.29 Hz), 2.30 (g, 2H, J
= 7.57 Hz), 2.40 (s, 2H),
2.67 (d, 2H, J = 5.29 Hz),
6.49 (s, 1H), 7.16-7.26 (m,
2H), 7.81 (s, 1H), 9.61 (s,
1H), 11.11 (s, 1H), 12.47
(s, 1H).

H-NMR (DMSO-Dg) 6:
0.82 (3H, s}, 0.96-1.06
(2H, m), 1.21-1.39 (2H,
m}, 1.50-1.80 6H, m)},
22233 (1H, m), 2.29
(1M, 4, J = 16.52 Ha,
2.55{1H, d, J = 16.52
Hz), 2.57-2.773 {2H, m),
3. 16[6H s}, 3. 18324
(1H, my, 3.26 {25, d, J =
5.24 Hej, 4.62 (]H, t, J =
5.24 Hzj, 6 59 (1H, s},
6.86 (1H, d, J = 7.66 Hz),
7.23 (1H, g}, 7.54 {14, 4,
J=7.66 Hz), 11.32 {14,

5), 12.50 (1H, s).

232

= 6.29 Hz),




structural fornmula M5 (MtH) M5 (MH 11-1-NWR (DVSO-135) 8: 0.95-1.06
(2H, m, 0.98 (3H, s), 1.28-1.36 (2H, in), 1.54-1.79 (6H m, 2.20- 2.29
(1H, m, 2.35 (1H, d, J = 16.12 Hz), 256(1H d J = 16.12 Hz), 2.62-2.70

(2H, in), BTIS](6H3), 319 (2H %), lﬁﬂ%% 3728 (3H,s),16. 60

(1H, s), 6,86 (1H, d, J = 896 Hz),}7.23 ng, d, J|= 8.0
Hz), 11.36|(1H] s), 12.54 (1 N 8: D.92 (|3H, s),
2 (8H, 2.6Izign:o,12411c221]121~1,5.88 Hz),| 2.4312.75
9 (2H, M, . 411)5&:@1}; 4J961612D, | 6.58 |(1H, $),
6.86 (1H, f, J = 8.38 HzJ, 17,23 (114, 555411@\41 gd = 8.58 Hz)|, 11.36
(H, s), 1p.52 (1H :

. 50 ii,s N. ;,?é Qﬁ%}%IS)S 1.6811.81
4H), 2| 565 2,68 4m 4H), 3.39 3
b5 |I:ID2), 7§‘89 (%«@ | 15012-7.23 Efn 3% ”% ) 3 o @b Hz]ﬂ'gz 37
(d, 1H J E 8.B5 MA1IN23 (s, 1H), 14.528 (31 Si+§773211 69| 351 H3C \

.1 1H NMVR DIVISZ}DO) 8: 0.91 (t, 3H, J :676a21rﬁzs)),,692131-11d,83 (m 4H), 2.01
(g, 2H, J 42 Hz), 2.58- 2.71 (m 4H)J=3.68HkS7. BHIH,6),56 (S, 1H), 6.86

= 7
(d, 1H, J E 8.12 Hz), 7.22 (s, 1H), 7.8 Hz), i1.40 (s,
1H), 12.57| (s, |1H). 323 321 352 H3C 1IN é};@@é@lﬁ R 7%653% NVR ( DNBO- D5) 8:
1.71-1.84 (m #11), 2.56- 2.74 (m 4H),| 3430t s ’\4%1 é s, 3H), 3.73
(s, 2H), 6,57 {s,-1H).,.6.88 (d, 111 115800 Hz) 79A(q 1H) ., 17.54 (d,
1H, J = 8. (1B8%), 11.43 (s, 1H), 12.58 (s, 1H). 339 337 [0390] [Table
1-73] Ex. Nablsi{7/@¢tural fornmula H40 NVR )HNM 2 (DVMSO-D6) 5: M5 (MrH) MS
(NJ) c [ER2!,i, MS | MS

No. structural formula NMR MAH) | (M1

Oy TH-NMR (DMSO-Dg) 6:

~CH
e 0.95-1.06 (2H, m), 0.98
N (3H, §), 1.28-1.36 (2H, m),
O 1.54-1.79 (6H, m), 2.20-

2.29 (1H, m), 2.35 (1H, d,

1.21-1.39 [2H, |m), 1.46-
(4H, 1n), B.18/(3H, s),-3

(l)

P~

NN J=16.12 Hz), 2.56 (1H, d,
J = 16.12 Hz), 2.62-2.70
348 | cH \ ’
IS ‘ N,N (2H, m), 3.15 (6H, s}, 3.19 65 | 463

(2H, s), 3.19-3.24 (1H, m),
3.28 (3H, s), 6.60 (1H, s),
6.86 (1H, d, J = 8.06 Hz),
7.23 (1H, s), 7.55 (1H, d,
J = 8.06 Hz), 11.36 (1LH,
s), 12.54 (1H, s).
) 1H-NMR (DMSO-D) 6:

a 0.92 (3H, s}, 1.21-1.39

p (2H, m), 1.46-1.72 (8H,

m), 2.20 (1H, d, J = 15.88

o Hz), 2.43-2.75 (4H, m),
: 318 (BH, 8), 3.23-3.29
345 N ( # (H, 8), 3.23-5.25 407 | 405
o | g R (2H, m),@,m(m,n J =
O P 4.96 Hz), 6.58 (1H, s),

6.86 (1H, d, J = 8.38 Hz),
7.93 (1H, 8), 7.54 (1H, d,
J = 8.38 Hz), 11.36 {11,
s), 12.52 (1H, s).

233



trrrL, 1.31-1.49 (m 1H),
2. 58-
3,18 (s, 3H), 3.19 (s,

8. )

1H),

1H, J
11. 42 (s,

2.69 (in,

1, 82-

, 1H),
3H),

1.97 (m 2H),

1

2.15-2.
2.70-2.82 (in, 2H),

373 (s, 2H), 6,57 (s, 1H),1

27
3R3

o 1}
P66 Hr);

350

e

e NN X, I 4 4N\
L8 (S, 1),

12.5% (s, 1H).

i 0] ;
égirffrquébé\zfsﬁ-m) 8:
1.68-1.81 (m, 4H), 2.56-
2.68 (m, 4H), 3.39 (s, 3H),
6.46 (s, 1H), 6.81 (d, 1H,
J = 8.35 Hz), 7.07 (s, 1H),
7.12-7.23 (m, 3H), 7.28
(d, 2H, J = 6.72 Hz), 7.37
(d, 1H, J = 8.35 Hz), 11.23
(s, 1H), 12.52 (s, 1H).

o
J — 0.

371

369

351

1H-NMR {DMSO-Ds) &:
0.91 (t, 3H, J = 7.42 Hz),
1.73-1.83 (m, 4H), 2.01
(q, 2H, J = 7.42 Hg), 2.58-
2.71 (m, 4H), 3.18 (s, 3H),
6.56 (s, 1H], 6.86 (d, 1H,
J=8.12 Hz), 7.22 (s, 1H),
7.54 (d, 1H, J = 8.12 Hz),
11.40 (s, 1H), 12.57 (s,
1H).

323

321

352

IH-NMR (DMSO-Dg) 6:
1.71-1.84 (m, 4H), 2.56-
2.74 (m, 4H), 3.18 (s, 3H),
3.19 (s, 3H), 3.73 (s, 2H),
6.57 (s, 1H), 6.88 (d, 1H,
J = 8.00 Hz), 7.24 (s, 1H),
7.54 (d, 1H, J = 8.00 Hz),
11.43 (s, 1H), 12.58 (s,
1H).

339

337

[0390]
[Table 1-73]

Ex.
No.

structural formula

NMR

MS
(M+H)

MS8
(M-H)

153

s

IHLNMR (DMSO-De) 51
1.08 {4, 31, J = 6.45 1z,
1,34-1.40 fm, 1H}, 1.82-
1.97 {m, 2H), 2.15-2.27
{m, 1H), 2.58-2.69 {m,
1H), 2.70-2.82 (m, 2H),
3.18 (s, 3H), 3.19 (s, 3H),
3.73 (s, 2H), 6.57 (s, 1H),
6.88 (d, 1H, J = 8.26 Hz),
7.24 (s, 1H), 7.54 (3, 1H,
J = 8.26 Hz), 11.42 (s,
1H), 12.55 (s, 1H).

{3
3
frat
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N 111 111
6. 85 Hz),
Hz) ,
6.56 (s,
8.26 Hz),
1H NMR pns
1.34-1.49
(m 1H),
6.86 (d,
11. 40(s,
\ --N.--
J
2.58-2.69
2H), 6.57
7.83 Hz)
3H, 441, -,
1H), 2.53-
6.81 (d, 1
6. 72 Hz)
385 351 38
(MH) 358
1.31-1.47
1H), 2.65-
(m 3H, 7

1H)

2
1
1

= 6.62 H),

1H NWVR pnmso-Do 6: 0.91 (t,

1. 33-

2.15-2.27 (m 1H),

1.49 (m 1H),

.42 (s,

; 86 (ﬁ; ...... ,1hH;M:l{“v=wv8:‘._26 HZ‘)’
1H), 12.54 (s,,,1H).

0 = 7. 38

mo2H), 2.
2.70-2.83 (
1H)

1H),
FDE 2 70-2.84 (m 2
H, 6.88 (d, 1H J
HD, 12.541s, Hi
Hz), 41.,17 (m,I111),1.
m 1H). 2.65-2.78 (rya,
= 8 23 Hz), 707(9 1I—

II\;'
-

3H, J
1.83- 1.95 (in,
2.57-2.69 (m 1H),

Jug782 ema, @ﬁ")(m 2n15- 2

E
i).
g

7.42 Hz),
2H),

1.08 (d, 3H J
2.01 (g, 2H J
2.69-2.82 (m 2H),

3H),

7.42
7 (s

%%( ?g 65‘%—%? .
%J BS54
49 (e 1@3(% B33H)

’lg—

d1°
h3

(t

B6= 352 B 3204.5-2.2K
(o] 11, - NSR 2 69 D6),

81—§ ss%sli )(c

d

1.95 69, 24d), 2104, (W 2H, 8.

nﬂﬂ71%54isnﬁﬂrnm ?H\

Hz) ,
6.57
12 Hz
0o CH3
5371,
.27 (m 1H),
3H),
7.54
5. 1.
.13-2.
6.46 (
1.2

3.
(d;
N 4
=6

1
iy
10
4
2

H, J

N IP
9 Hz),
. 15-2)27
(s, 1H),
)
\ 1110 1
0836d, 3H,

3.73 (s,
(d, 1H, J
06 (d,
25 (m

s, 1H),
(d, 2H, J

HO

7 (d, 1H, J i“g
391] Table
N al

4008 (a3

ﬂl BNR ©M3IPYDs) 62, 5(
.| 591 (o BHL dl= T.8BrHH) A
mﬁ@aﬂm:ﬁﬂ JLMGGHXEhLM
1134124280 (187, 13- 2.

.07 (P BH,S
J =7.38 Hz), 2.15-2.27
(m, 1H), 2.56-2.69 (m,
1H), 2.70-2.83 (m, 2H),
3.18 (s, 3H), 6.57 (s, 1H),
6.86 (d, 1H, J = 8.12 Hz),
7.22 (s, 1H), 7.54 (d, 1H,
J=8.12 Hz), 11.40 (s,
1H), 12.55 (s, 1H).

(s,
NVR M|S
H J
55- 2.

1H),

337

1H) . 353
(MrH) MS
6. 49
64 (m
7.12-

7.23

335

356

1H-NMR (DMSO-Ds) 6:
1.08 (d, 3H, J = 6.62 Hz),
1.34-1.50 (m, 1H), 1.83-
1.98 (m, 2H), 2.15-2.27
(m, 1H), 2.58-2.69 (m
1H), 2.70-2.84 (m, 2H),
3.18 (s, 3H), 3.19 (s, 3H),
3.73 (s, 2H), 6.57 (s, 1Hj,
6.88 (d, 1H, J = 7.83 Hz),
7.24 (s, 1H), 7.54 (d, 1H,
J =7.83 Hz), 11.42 (s,
11, 12.54 (s, m)

353

351

ir w
TH-NME (J.,/J A0 = AJ{;J; E}

1.06 (d, 3H, J = 6.49 Ha,
1.31-1.47 tm, 1H), 1.80-
1.94 (m, 2H), 2.13-2.25
(m, 1H), 2.53-2.64 (m
1H), 2.65-2.78 {m, 2H),
2.39 (s, 3H), 6.46 (s, 1H),
6.81 (d, 1H, J = 8.23 Hzl,
7.07 (s, 1H), 7.15-7.19
(m, 3H), 7.28 {d, 2H, J =
6.72 Hz), 7.37 (d, 1H, J =
8.23 Hz), 11.23 (s, 1H),

12.50 (s, 1H).

[ #5]
A
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7.37 (d, 1H, J = 8.23 Hz), 11.23 (s, 1H), 12.50 s, 1H). 385 383 359 H3 C
Nall \NIIl 1H NVR (DMS0-175) 8: 0.95 (d, 6H, J = 5.95 Hz), 1.72-1.84 (in,
4H), 2.59-2.73 (in, 4H), 3.18 (s, 3H), 3.39-3.48 (m 1H), 3.75 (s, 2H
6.57 (s, 88 (d, 1H, J = 8.16 Hz), 7.25 (s, 1H), 7.54 (d, 1H, J =
8.16 Hz), ?%ﬁﬁilﬁiq 12.56 (s, 1H). 367 365 360 361 H3 ¢ ' N\H3 N |
O\CH, (\ "frrrsserdees w 1HH-NVR-ps0=Bo—8:—1-75—(s;—3H), 1. 76=1-82—m— 4H) ,
2.57-2.72 (KK 4H), 3. Sjﬁﬂc%uraglfarm@ase (s,[1H). 6.88d, 1H [ M55 1§y
7.23 (s, H Np-? 54 (d, 1H, J = 8.12 Hz).|11.40 (s. 1H) . 12 5(MH | A7) | 309
351 307 349 1H Mk (D|4§OD6) . 016 [ H-NMBHMSO-Ps),6:6. L9 Hz)
1.72-1.84 (in, 4H), 1.91 (d n2b0 d - 6.7R18)d, 3H92-2%.84 (ih, 1H)
2.57-2.73 (m 4H), 3.18 3H), 6.56 (s HﬁHﬁiﬂﬁl&3(ﬁﬂ1 H LT ,---- 8,23
Hz), 7.19 (s, 1H), 7.54 1 - 8.23| Hzh.y é;( 9 ), 12. 57 (3,
1H) . HC 3\ 1H NVR{(D 6: 574
2.72 (m 4H), 3.23 (s, 3H, 4.42 (s,
= 362 * [.88|Hz), . 1H, J 401 3p&° )+
J = 7.65 Hz)za 7. 23 | %ﬂ339$3H)&
H,C™ (s, 1H),6.81 (d, 1H,J =
8.23 Hz), 7.07 (s, 1H),
7.12-7.23 (m, 3H), 7.28
(d, 2H, J = 6.49 Ha),
7.37 (d, 1H, J = 8.23
Hz), 11.23 (s, 1H), 12.50
{s, 1H).
HG 1H-NMR (DMSO-De) 8:
N 0 0.95 (d, 6H, J = 5.95
\“/\;L\ Hz), 1.72-1.84 (m, 4H),
2.59-2.73 (m, 4H), 3.18
\_N (s, 3H), 3.39-3.48 (m
359 1H), 3.75 (s, 2H), 6.57 | 367 | 365
B (s, 1H), 6.88 (d, 1H, J =
N 8.16 Hz), 7.25 (s, 1H),
7.54 (d, 1H, J = 8.16
Hz), 11.41 (s, 1H), 12.56
(s, 1H).
IH-NMR (DMSO-Ds) 6:
1.75 (s, 3H), 1.76-1.82
(m, 4H), 2.57-2.72 (m
4H), 3.17 (s, 3H), 6.56
(s, 1H), 6.88 (d, 1H,J = | 309 | 307
8.12 Hz), 7.23 (s, 1H),
7.54 (d, 1H, J = 8.12
Hz), 11.40 (s, 1H), 12.57
m 1H].

M {~NRMIE (DRME0- ?;f} &
Mg &?6@4@L J = 6.4

§oooL U Hzj, 1.72-1.84 (m 4HL

1.91 (d, 2H, J = 6.72

Hz), 1.92:2.04 rm, 1H),
2.57-2.73 (m, 4H), 3.18
N {s, 3H), 6.56 (s, 1H),
N 6.83 (d, 1H, J = 8.23
Hz), 7.19 (s, 1H), 7.54
(d, 1H, J = 8.23 Hz),
11.39 (s, 1H), 12.57 (s,
1H).

o

N
o
!

6.75 (d,. 2H, J
}:% 7 02 (d, 1H,
385 | 383

360

236



2H, J =7.88 Hz), 7.38 (s, 1H), 7.59 (d, 1H, J .- 8.35 Hz),
11.47(s, 1H), 12.58 (s, 1H). [0392 Table 1-75 Ex. structural
formula NVR M5 MS IP 1H-NVR (DVBO-Do) 8: 1.01 (s, 3H), 1.04 (s,
3H), 2.48 (dd, {2H, J = HEG H3C FlaC O i 31HMNMIQI(ﬂ)MS@3D§)O5 15.92 Hz), 2.

3.04 (m 2H), 3.51 (t, 1HLJL™ 5. 04 Hz), | 4.61 -1, 1010 (dd
OH, J = 85|63, 535 53 11.89 He), 5 §§g182¥%;}2{|:(i\|58

3H), 4.42 (s, 2H), 6.59
@ (s, 1H), 6.75 (d, 2H, J =

7.88 Hz), 6.90 (t, 1H, J
= 7.30 Hz), 7.02 (d, 1H,
J =7.65Haz), 7.23 {t,
2H, J = 7.88 Hz), 7.38
(s, 1H), 7.59 (d, 1H, J =
8.35 Hz), 11.47 (s, 1H),
12.58 (s, 1H).

362 401 399

[0392]
[Table 1-75]

gi: structural formula NMR {1\1/\1@{) (1\1/\14-?-1)
TH-NMR (DMSO-Dg) &:
1.01 (s, 3H), 1.04 (s,
3H), 2.48 (dd, 2H, J =
53.80, 15.92 Hz), 2.72-
3.04 (m, 2H), 3.51 (t,
1H, J = 5.04 Hz), 4.61
(dd, 2H, J = 85.63, 535 | 533
11.89 Hz), 5.09 (s, 2H),
6.59 (s, 1H), 6.89 (d,
1H, J = 8.26 Hz), 7.22-
7.39 (m, 11H), 7.48 (d,
1H, J = 8.26 Hz), 11.29
(s, 1H), 12.52 (s, 1H).
H-NMR (DMSO-Dg) &:
0.91 {t, 3H, J = 7.29
Hz), 1.03 (d, 6H, J =
15.72 Hz), 2.01 (g, 2H,

S J = 7.29 Hz), 2.49 (dd,
HC™ _ﬁf~ J\ D3H, J = 54.60, 15.92
| /(/ ) ~ Ha), 2.74-3.03 {m, 2H),
_y - b, 3.18 (s, 3H), 3.51 (1, 1H,

J = 5.04 Hz), 4.61 (dd,

OH, J = 86.84, 11.89
Hz), 6.65 (s, 1H), 6.88
{d, 11, J = 8.26 Hyj,
7.20-7.35 {m, 6H), 7.56
(d, 1H, J = 8.26 Hz),
11.38 (s, 1H), 12.58 (br
s, 1H).

363

457 45

1
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6.59 (s, 1H), 6.89 (d, 1H, J = 8.26 Hz), 7.22- 7.39 (m 11H),
7.48 (d, 1H, J = 8.26 Hz), 11.29 (s, 1H), 12.52 (s, 1H).
1H NMR ( DVBO-D5) 8: ill  0.91 (t, 3H J = 7.29 Hz), 1.03 (d,

6H J = [HClo o 1572 HgJ, 2.01 (d, PHinuR @v&D-Hy)s: 2[49 (dd, Hac-
CH 23H, j ¥ 54,60, 15.92 0

365

N\i
CH

3

NN

HO
| N
N/

0.91 (3H, t, J = 7.42
Hz), 1.76-1.90 (2H, m),
2.01 (2H, q, J = 7.42
Hz), 2.51-2.77 (4H, m),
2.93 (2H, dd, J = 15.19,
4.29 Hz), 3.18 (3H, s),
4.01-4.03 (1H, m), 4.84
(1H, d, J = 3.94 Hyz),
6.55 (1H, s), 6.87 (1H,
d, J = 8.12 Hz), 7.23
(1H, 8}, 7.56 (1H, d, J =
8.12 Hz), 11.39 (1H, s),
12.57 (1H, s).

366

HO

IH-NMR (DMSO-Dg) 6:
1.74-1.90 (2H, m), 2.53-
2.76 (5H, m), 2.90-2.94
(1H, m), 3.17 (3H, s),
3.18 (3H, s), 3.73 (2H,
8), 3.96-4.05 (1H, m),
4.83 (1H, d, J = 3.71
Hz), 6.55 {1H, s), 6.89
(1H, d, J = 7.88 Hz),
7.24 (1H, s), 7.55 (14,
d,J=28.12 Hz), 11.42
(1H, s}, 12.58 (1H, s).

367

1H-NMR (DMSO-Dg) &:
1.69-1.89 (2H, m), 2.45-
2.74 (5H, m)}, 2.86-2.90
(1H, m}, 3.39 (34, s),
3.93-4.02 (1H, mj}, 4.81
(1H, s), 6.44 (1H, s},
6.81 (14, d,J=8.12
Hz), 7.07 (1H, s}, 7.15-
7.18 {3H, m}, 7.28 (2H,
d, Jd= 649 Hz), 738
(1M, d, J =812 Ha,
L2 IH, sy, 12,52
(1H, s},

238




'+ He),

5.04 Hz),
6. 88

1H),

2.74-3.03 (m 2H),
4.61 (dd, 457 455
(d, 111, 3

3.18 (s,

2H, |
= 8.26 Hz),

= 86.84, 11.89

3E0, :151 (t, 1H,
Hz) ,

7,20-7.39 (m,

6H) ,

(d,

1H, J 03326 Hz),

11. 38 (s,

[Table 1-76]

1H), 12.58 (hr

3- r-
6.65 (s,
7.56

Ex.

structural formula
No.

MS

NMR {M+H)

MS
(M-H)

368

1IH-NMR (DMSO-De) 6:
0.90 (3H, t, J = 7.42 Hz),
1.82-2.05 (2H, m), 2.00
(4H, q, J = 7.42 Hz), 2.56-
2.75 (3H, m), 2.98-2.99
(1H, m), 3.17 {3H, s}, 3.33
(3H, s), 3.72 (1H, d, J =
5.57 Hz), 6.59 (1H, s),
6.87 (1H, d, J = 8.58 Hz),
7.22 (1H, s}, 7.55 (1H, d,
J = 8.58 Hz), 11.39 (1H,
s), 12.60 (1H, s).

353

351

369

1H-NMR (DMSO-Ds) 6:
1.85-1.98 (2H, m), 2.61-
2.72 (3H, m), 2.96-3.00
(1H, m), 3.17 (3H, s), 3.18
(3H, s), 3.33 (2H, s}, 3.69-
3.75 (1H, m), 3.73 (3H, s),
6.60 (1H, s), 6.89 (1H, d,
J=8.12 Hz), 7.25 (1H, s),
7.55 (1H, d, J = 8.12 Hz},
11.43 (1H, s), 12.61 (1H,
s).

369

367

370

TH-NMR (DMSO-Ds) 6
1.85-1.93 (2H, m), 2.61-
2.65 (3H, m), 2.91-2.95
(1H, m}, 3.31 (34, s), 3.39
(3H, s), 3.69 (1H, d, J =
0 Hz), 6.49 (1H, s),

1 (1H, d, J = 8.58 Hz),
7 (14, s), 7.15-7.18
(3H, m), 7.27-7.28 (2H,
m), 7.38 (1H, d, J = 8.58
Hz), 11.22 (1H, s), 12.55
(1H, s).

5.8
6.8 401
7.0

399

371 N

it-NME (DM"-&O -} 6:
0850 @EH, v, J =730 Ha,
110 t”%H, e, J £.03 Hyj,
iz a4, J = 6(;3&?”
1.73-1.96 (2H, m), 2.01
(2H, g, J = 7.30 Hz}, 2.53-
2.71 (4H, mj, 2.94-2.08
(1M, m), 3.17 (3H, s}, 3.80
(1H, sept,J = 6.03 Hz),
3.84-3.94 (1H, m), 6.57
(1H, s}, 6.86 (1M, d, J =
7.88 Hzj, 7.22 {1H, s},
7.54 (1H, d, J = 7.88 Hz},
11.37 {1H, s}, 12.58 {14,
s).

3381

379
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s,
Hz) ,
m,
339 337

6.55 (1H,

111).
HO

H.C\t4 1HNWR (DMBO-D5) 6: 0.91 (3H, 1., J

1.76-1.90 (2H,
2.93 (2H dd, J =

2.01 (2H, q, J
15. 19,

in),

= 7.42
365

\N  Hz),

4.p 29 Hz),

= 7.42

110

2.51-2.77 (4H,

3.18

H s),

4.

UJ

372

01-4

). 6.87 o1

%(m m, 4.84

H-NMR #sé.Dg &7 3
0.91 (3H, t, J = 7.39 Hz),
0.98 (3H, s}, 1.01 (3H, ),
2.01 (2H, g, J = 7.39 Hz),
2.39 (14, d, J = 16.10
Hz), 2.51 (9H, d, J =
16.10 Hz), 2.70 (1H, dd, J
= 16.54, 5.07 Hz), 2.92
(1H, dd, J = 16.54, 4.41
Hz), 3.18 (3H, s), 3.25
(1H, dd, J = 5.07, 4.41
Hz), 3.34 (44, s), 6.65
(1H, s), 6.88 (1H, d, J =
8.16 Hz), 7.24 (1H, s),
7.56 (1H, d, J = 8.16 Hz),
11.38 (1H, §), 12.55 (1H
s).

4 Hz)j,

381

379

[0394]

[Table 1-77]

Ex.
No.

structural formula

NMR

MS
{(M+H)

373

H-NMR (DMSO-Dg) 6
0.91 (3H, t, J = 7.45 Hz),
0.96 (6H, s}, 2.01 (2H, q, J
= 7.45 Hz), 2.37 (1H, d, J
= 16.12 Hz), 2.53-2.61
(1H, m), 2.57 (1H, d, J =
16.12 Hz}, 2.83-2.92 (1H,
m}, 3.18 (3H, s), 3.58-3.61
(1H, m), 4.70 (1H, d, J =
4.84 Hz), 6.55 (1H, s),
6.86 (LH, d, J = 8.46 Hz),
7.23 (1H, s), 7.55 (1H, d,
J =8.46 Hz), 11.35 (1H,
s}, 12.50 (1H, s).

367

365

374

H,C- )\/H N

//\/\

H-NMR (DMSO-Ds) 5
3.00 (65, 8), 1.57 25, ¢, J
= 6.25 He), 2.04 (3H, ),
2.40 (2H, 8}, 2.60-2.68
(2H, m), 648 (1H, s), 7.04

v O £ o
\3 ,u., L.Ld = 4u, A UF R

Hzj, 7.37 {m, d, J = B.46
Hz), 7.87 (1H, s), 9.78
(1H, s}, 11.12 (1H, a},

12.42 (14, s).

323

321
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d, J =8.12 Hz), 7.23

11.39 (1H,
N 1.74-1.90 (2H, _m,
517

(1H,

In),

s),

2. 53-

(1H, s), 7.56 (1H, d, J = 8.12 Hz),
12.57 (1H, s).

H3 C

0 ? 2.76 (5H,

' 11-1- NMR (DMSO- Do) 5:
in), 2.90-2.94 CH,

375

(3H, s),

Z P

HsC
CH,

3,18 (3F

HsC

N\(“\Nﬁo

IESNMIBDOMSO2bt) 6:
1.01 (6H, s), 1.21 (3H, d,
J = 6.85 Hz), 1.57 (2H, t,
J = 6.25 Hz), 2.40 (2H, s),
2.49-2.69 (6H, m), 3.22
(1H, q, J = 6.85 Hz), 3.58-
3.67 (4H, m), 6.49 (1H, s),
7.08 (1H, d, J = 8.46 Hz),
7.39 (1H, d, J = 8.46 Hz),
7.89 (1H, s}, 9.65 (1H, s),
11.17 (1H, s), 12.44 (1H,

s).

422 1 420

[0395]
[Table

1-78]

Ex.
No.

structural formula

MS MS

MR (M+H) | (M-H)

376

Ho ) ©

IH-NMR (DMSO-Dg) 6: 0.98
(d, 3H, J = 6.45 Hz), 1.01
(s, 6H), 1.58 {t, 2H, J = 6.25
Hz), 2.23-2.29 (m, 1H), 2.41
(s, 2H), 2.49-2.56 (m, 1H),
2.66-2.69 (m, 2H), 3.17 (q,
1H, J = 6.72 Hz), 3.22 (s,
3H), 4.39-4.41 (m, 1H),
6.62 (s, 1H), 6.87 (d, 1H, J
= 8.26 Hz), 7.26 (s, 1H),
7.57 (d, 1H, J = 8.26 Hz),
11,38 {s, 1H), 12.54 (s, LH).

410 408

377

1H-NMR (DMSO-Dg) 6: 0.97
(d, 3H, J = 6.69 Hz), 1.01
(s, 6H), 1.58 (t, 2H, J = 6.29
Hz), 2.41 (s, 2H), 2.63-2.72
(m, 2H), 3.19 (s, 3H}, 3.37
{q, 1H, J = 6.69 Hz), 6.61
(s, 1H), 6.91 (d, 1H,J =
8.16 Hz), 7.28 (s, 1H), 7.56
(d, 1H, J = 8.16 Hz), 11.42
(s, 1H), 12.55 (s, 1H).

366 364

N ]
o

EINME (DMEO-T) B0 1,01
(6H, s}, 1.01 (3H, d, J =
5.64 Hz), 1.58 (9H, £, J =
6.25 Hz), 2.41 (2H, g), 2.56-
2.72 (3H, m), 3.18 (3H, s),
3.20-3.48 (5H, m), 3.62- T
3.73 (1H, m), 4.44-4 54 452 | 450
(1H, m), 6.28-6.35 (1H, m),

6.59 (1H, s}, 6.88 (1H, d, J

= 8.46 Hz), 7.07 (1H, 8,
7.54 (1H, d, J = 8.46 Hz),
11.39 (1H, s}, 12.53 (1H, s).
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366 HO  4.83 (1H, d, J = 3.71 355 353 Hz), 6.55 (1H, s), 6.89
= 7

(1H, d, J .88 Hz), 7.24 (1H, s), 7.55 (1H, d J =8.12
Hz), 11.42 (1H, s), 12.58 (1H, s). Hc 3" 1H NWR pnso-Do 6:
N 1.69-1.,89 (RH m, 2 4‘{ - . 2. T4a09R [ﬁMS@Iﬁﬁf)leﬁ
HOL AN (6H, s), 1.04 (3H, d, J =
0 Q ) 6.85 Hz), 1.58 (2H, t,J =
OH HN 6.25 Hy), 2.41 (2H, s), 2.58
N (1H, q, J = 6.18 Hz), 2.68
379 H (2H, t, J = 5.84 Hz), 3.05- 468 466

3.52 (10H, m), 6.61 (1H, s),
6.90 (1H, d, J = 8.46 Hz),
7.30 (1H, s), 7.55 (1H, d, J
= 8.46 Hz), 11.37 (1H, s},
12,52 (1H, s).

H-NMR (DMSO-Dg) 6: 1.01
(6H, s), 1.26 (3H, d, J =
6.72 Hz), 1.58 (2H, t, J =
6.15 Hz), 2.43 (2H, ), 2.68
(2H, t, J = 6.26 Hz), 3.05
(2H, s), 3.28 (3H, s), 3.73
(2H, t, J = 5.10 Hz), 3.87
(1H, d, J = 5.80 Hz), 4.06
(2H, s}, 6.67 (1H, d, J =
1.39 Hz), 7.01 (1H, dd, J =
8.35, 1.86 Hz), 7.39 (1H, s),
7.62 (1H, d, J = 8.12 Hz),
8.93 (1H, s}, 9.20 (1H, s),
11.58 (1H, s).

\ 1H-NMR (DMSO-Dg) 6: 1.00
N (6H, s), 1.36 (3H, d, J = 5.8
o] © ) Hz), 1.56-1.60 (2H, m), 2.42
HN (2H, s), 2.66-2.69 (2H, m),

NN 2.96-3.20 (2H, m), 3.23-
3.46 (6H, m), 3.69-3.87
{4H, m), 6.60-6.66 (1H, m),
6.87-7.01 (1H, m), 7.27~
7.37 (1H, m), 7.51-7.64
(18, m), 10.44 (1H, br s),

11.54 (1H, br s, 12.60 (1H,

i br g

380 468 466

HCI

N
381 H 436 | 434

(0396}
Experimental Example: ITK inhibitory activity
(1) Preparation of hITK enzyme
5 nITK enzyme was prepared by strongly expressing FLAG-
tagged full-length hITK in Sf% cells, and purifying same by
anti~FLAG antibody column.
(2) Preparation of biotinylated GST-SLP76
242



(1H m), 3.39 (3H, s), 3.93-4.02 (1H, ), 4.81 HO  (1H, s),
6.44 (1H s), 367 6.81 (1H, d, J = 8.12 387 385 Hz), 7.07 (1H,
s), 7.15- 7.18 (3H, m), 7.28 (2H, d, J = 6.49 Hz), 7.38

11.22("-,2  [0393L:1¢bked-gbr B oAl LGt Biabatosmy as N M3, M5 368 H C
expressing GST-tagged SLP76 {aa95-175) in Escherichia coli,
purifying same by glutathion sepharcse column and
biotinylating same.

5 (3) Preparation of solutiocn
(1) buffer for dilution: 20 mmol/L 3-(N-
morpholine)propanesulfonic acid (pH 7.0} (DOJINDO
LABORATORIES), 10 mmol/L magnesium chloride (Sigma-Aldrich
Corperation), 1 mmol/L dithiothreitel (Nacalai Tesgue, Inc.),
10 0.1% gelatin (Sigma-Aldrich Corporation)
(ii) substrate solution: 0.2 pg/mL biotinylated GST-SLP76, 100
pumol /L ATP (Sigma-Aldrich Corporation), prepared with buffer

for dilution
(iii) test compound solution: test compound, 50% dimethyl

15 sulfoxide (DMSO), prepared with buffer for dilution
(iv) enzyme soluticn: 50 ng/mL hITK enzyme, prepared with
buffer for dilution
(v} centrol solutiocn: solution after removal of test compound
from the mixture of the above-mentioned (i), {ii) and {iii)

20 {vi) blank soluticn: solution after removal of ATP from the
mixture of the above-mentioned (i), {(ii) and (iii)

(vii) detection buffer: 0.1 pg/mlL Anti-Phosphotyrosine (PT66)-
Cryptate (Cisbio), 2.5 pg/mlL streptavidin-binding XL665
(Cisbio), 50 mmol/L 4-(2-hydroxyethyl)-1-

25 piperazineethanesulfonic acid (pH 7.4) {(Nacalai Tesqgue, Inc.),
30 mmol/L EDTA (NipponGene), 0.1% TritonX (Sigma-Aldrich
Corporation), 200 mmol/L potassium fluoride (Wako Pure
Chemical Industries, Ltd.), 0.05% bovine zerum albumin (Sigma-
Aldrich Corporation)

30 (4) Measurement of ITK inhibitory activity

A substrate solution (25 pL/well), a test compound
solution {5 pL/well) and an enzyme solution (20 pL/well) were
added intoc 96 well half-area white plate (plate, Corning
Incorporated 3642) to start a kinase reaction. The plate was

stood still at room temperature for 10 min. Then, a detection

L
[
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H9 ./ (M\ 2 ----: - . HCCH\NO,..... .c 1IN
------ |111NI\/R(DmsoDo)5 0.90 (3H t, J = 7.42 M), 1.82-2.05

(21 1, 200050 D R0yt EndSp{aht el 200 (o1

7.22 (1H, &he dgbtiam of, tiE deg. B8 iln) buffesy [1rprejcence GOHEHity).

310 (30 ) 7 feithedy 33%(2@% Edfst el e % 05"

(3H, S) 6666 ﬁﬁkﬂes&;téﬁﬁﬁt(ﬂﬁﬂ reh) Fere8mdlstizdd Hy 25 fﬂﬁtré@qendé.55 (1H,
d, J = 11.43 (1H 12.61 (1H, s). 'H NVR (DVBO-Ds) 6:

1.85-1. 9% E“éﬁroﬁiat% 532 @2—”65 (3H, ), 2.91-2.95 (1H, in), 3.31 (3H, s),
3.39 (3H s), 3.68:(d&hidl, Eﬂuof%é%&d@é)anﬁeﬂglﬁ}kﬁtSQGSGméﬂfﬂﬁUie§$enée:
8.58 Hz), 7.07 (1H s), 7. 157 18 (3H, m), 7.27-7.28 (2 8 (1H, d,
J = 8.58 Hijfensi®p €1H526)nm 221 6GH00 H-MVR D rvs®tD6:)>m§ouﬁd9@as4H t, 3

G, 2carepeieed ol G ggects tahesfendly 1 38 o8 (1,

3.17 (3H, S)muBLBﬁeéﬂkﬂyseﬂHejmeadhﬂﬁ&eﬁt)waB ﬁérﬁoﬁﬂedl&tlm@ ,a @lmhk 1H, s),
6.86 (1H, d, .J = (1H, .a), (14, d, J - 7.88 Hz), 11.37
(1H, a) wlﬁoéét%% al}ds%sc%fgr iof%@fl@m ééé 300 3590 3p0l valug$iz7y |

each test compound was calculated from the following formula.

) N11 CM\N1 oio 1 HCINall0O "a-i, CH\Nol / 100 HC) N . 4111 CH\
0 .1 0,

% of control = (Ratio of test compound ~ Ratio of
blank)/(Ratio of control - Ratioc of blank) x100
ITK inhibitory rate (%)=100~(% of control)

15 The ICsy value was calculated from the test compound
concentrations at 2 points sandwiching 50% ITK inhibitory rate.
The results are shown in Table 2 in nM values. The numerical
value in % in the Table shows the ITK inhibitory rate (%) at

the concentration indicated in the parenthesis.

zo [0397]
Table 2-1
Ex. No. |ITK ICsy; {(nM)

1 7

2 5

3 39
4 2

5 3

6 2

8 3

9 334
10 45
11 36
12 33
5 e
14 40
15 9
16 25
17 5
18 45
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375 N3c lel CH O N NN hisc -," 1HNWR (DVSO-D5) 8: 1.01 (6H, s), 1.21
(3H, d, J =6.85 Hz), 1.57 (2H, J =6.25 Hz), 2.40 (2H, sa), 2.49-2.69
(6H, m, 3.22 (1H, g, J =6.85 Hz), 3.58- 3.67 (4H, in), 6.49 (1H s), 7.08
(1H, d, J £ 845 Hz), 7.32%1H, d,| J = 8.46 Hz), 7.89 (1H, s), 9.65 (1H,
s), 11.17 (1H23), [12.44 (4H, s). |422 420 [0395 [Table 1-78 Ex. No.
structural [Torpul"a NVR" VS {gwWH) V& (M H) 11-1-NWMR (DVSO- Do) 8: 0.98
HON 1110 (d, 35 I ="647%)7 1701 (s, 6H), 1.58 (t, 2H J = 6.25 /
Hz), 2.23-2.292: ) %@41 HN [ 1P(s, 2H), 2.49-2.56 (m 1H),
376 2. 66 2.2,4, r—2H)- 5 +7—{g+ 410 408 H1H J = 6.72 Hz), 3.22 (s,
25 26
26 85
27 327
28 201
29 85
30 10
31 34
32 4
33 11
34 5
35 5
36 <3
37 8
38 5
39 4
40 6
41 4
42 22
43 6
44 <3
45 <3
46 5
47 8
48 6
49 3
50 4
51 26
52 <3
53 8
54 18
[0398)
Table 2-2
Ex. No. | ITR TCe (nM)
55 <3
56 <3
57 17
by 6
o5 :
60 5
&1 o
G2 4
63 6
G4 6

245



3H), 4.39-4.41 (m 1H), 6.62 (s, 1H), 6.87 (d, 1H J = 8.26
Hz), 7.26 (s, 1H), 7.57 (d, 1H, J = 8.26 Hz), 1.38 (s, 1H),
12.54 (s, 1H). | H NMR (DVBO Do) 8: 0.97 (d, 3H J = 6.69 Hz),
1.01 H2N &5,_SH), 1.8% (t, 2H, J = 6.29 Hz), 2.41 (s, 2H)
2.63-2.72 |37 THN (m 2&), 3.19 (s, 3H), 3.37 (g, 1H J = 6.69 Hz), 6.61
366 364 67 4
68 7
69 4
70 3
71 <3
72 9
73 <3
74 4
75 34
76 4
77 3
78 7
79 13
80 3
81 8
82 7
83 <3
84 <3
85 4
86 <3
87 <3
88 3
89 <3
90 4
91 13
92 10
93 48
94 4
95 3
96 3
97 20
98 3
99 26
100 5
101 13
102 117
1073 2
104 4
105 2
106 7
107 10
108 i
[0399]
Table 2-3
Ex. No. | ITK ICss (nM)
109 : 6
110 7
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N/

(d, 1H J
0.) 1MS0

j
(3

ﬁ, S)

-1) 6)

0

‘"N (s, 1H)
= 8.

16 Hz
6, 1.0

, 6.91 (d, 1H J =

), 11.42

1H), 12.55 Is,

1 \ (BH,(3H di =

)

Q11i- 6

25 Hz)y 2. 41

1h23. 2

0-3.48 ¢5H, ),

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

N(ﬂNHCDHS[\)gLHLﬂwwm\D»bLﬂ\Q

131

N
u

132

=
w

133

10

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

[
e AL

152

153

T84
o

155

156

157

158

159

160

2H, s),
3.62-

247

H8.16 Hz), 7.28 (s, 1H), 7.
1H) . 1/ 4:
5.64 Hz), 1.58 (2H,

LY ii
2. 56-

HN 2. 72 (3H,

in),

56

t,
3.18



3.73 (IH in.), 4 44-4.54 452 456  H (1H, n), a.28-6.35 (1H n),

6.59 (1H a). 6.88 (1H, d, 3 - 8.46 Hz), 7.27 (1H a). 7.54
(1H d. | - 8.46 Hz). 11.39. 379 1 Har.N...-.1iN 1/0 0 r)0 / OHHNa
N, 14P N H[THiXW/ R (DVBO D8) 5. 101 (6H, s), 1.04 (3H, d, J = 6351-4 1.58
(2H t, J £6125 He), 2. 4T7(2H 5), 2.58 (1H, q, J = 6.18 Hz), 2.68 (2H, t,
J = 5.84 Hg),, 3 05- 332 (lad, T 6.61 (1M, s), 6.90 (1M, d, J = 8.46 Hz),
468 466 730 PiH, s), 735 (1H, d, J = 8.46 Hz), 11.37 (1H, s).

1232 (1H, Skble 2-4

Ex. No. |ITK ICsp (nM)

163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
iB86
187
i88
185
190
191
192
193
154
195

186

197

198

159

200 ;
201 1

202 14

203 12

204 49.2% (30nM)

205 27

Wil =i W=

A
[

=

N

[
W

g DO 3NN

JAN
-

B s | e N Ro i e R

?\

fat

CIIC A

T Y N
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11-1-NMVR (DVBO-Do) 5: 1.01 | (6H, s),126 (3H, d, J = 110)ft,.0,7),IN
tas HN 6.72 Hz), 158 (ili, t, J = 6.15 Hz), 2.43 (2H, s), 2.68 HCI A10

(2H, t, J =6.26 Hz), 3.05 NN (2H, s), 3.28 (3H, s), 3.73 H (2H,
t, J =510 HZPS 3.87 388 (1H id, J = 5.80 Hz), 4.06 468 466 (2H s),
6.67 (1H, d, 20% 1.39 Hz), 7.01 (1H, dd, J = 835, 136 Hz), 739 (1H,
s), 7.62 BB, d, J = &d2 Hz), 8.93 (1H, s), 9.20 (1H s),
11.58 (1H [S)20¢ 1 THNVR; (DVBO-I5) 5: 1.00
210 36
211 33
212 5
213 <3
214 <3
215 <3
216 8
[0401]
Table 2-5
Ex. No. ITK ICsp (nM)
217 <3
218 <3
219 4
220 <3
221 3
222 <3
223 5
224 1
225 2
226 2
227 34
228 40
229 38
230 25
231 2
232 3
233 10
234 16
235 8
236 6
237 2
238 2
239 5
23
242 3
243 24
244 23
245 10
046 7
247 4
248 2
249 7
250 139
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110 (6H, s), 1.36 (3H, d, J = 5.8 Hz), 1.56-1.60 (2H, m, 2.42 HN4O ( 2H,
s), 2.66-2.69 (2H, m, N, HCIN 2.96-3.20 (2H, m, 3.23- 381 H 3.46
(6H, m, 3.69-3.87 436 434 (4H, m, 6.60-6.66 (1H m, 6.87-7.01 (1H,
, 1.27- 23137 |(1H, m34 7.51-7. 64 (1H, In), 10.44 (1H, br s),

11 54 (1H, | hr2sp, 12.50 (114, br a), [ 0396] Experinental Exanpl e:
| TK i nhi bi forysactijvity (1) Prepafation of hi TK enzyne hl TK enzyne
was prepar gd §y4strong|y egpressr g FLAG tagged full-length hlITK Sf9 cells,
and purify ng;iﬁn by dHLISFLHU anti body colum, (2) Preparation of
bi oti nyl at 255 L6242 Biotinylated GST- SL276 was prepared by
strongly expr CRT-ta%ged~SLP76 (aa95-175) in Escherichia coli,
purifying sa y gl utathion sepharose columm and biotinylating sane. 5 (3)
Preparatio o?5§olution (4) buffer for dilution: 20 mol /L
3- ( Nmor phol i n&PBr oplanesul fdni ¢ _acild (pH 7.0) (DQJI NDO LABORATORI ES), 10
nol / L magheskEém chl ori de <lSi gna- Al drich Corporation), 1 nmol/L
dithiothreltoks{Nacal ai Tesque, ITmnc.), /o 0.1%qgelatin (Sigma-Aldrich
Corporation) 2kp1) |sUbSTTage sol'u ion: 0.2 lig/m biotinylated GST-SLP76,
100 plol/L AI¥6SDI me=Al-drych—Corporation), prepared with buffer for
dilution 2 gl) test—econpound—sol uti on: test conpound, 50% di net hyl 15
sul f oxi de (Em repared—w-t-h-buffer for dilution (iv) enzynme sol ution:
50 ng/ nL hi- B, P ith buffer for dilution (v) control
sol ution: |sol@PPon lafter rénoval of test conpound fromthe mixture of the
above-mentjiondf7 (i), (ii) %@nd (iii) 20 (vi) blank solution: solution after
renoval of| ATP68rom the nmixture of the above-nentioned (i), (ii) and (iii)
(vii) detectidasbufifer: 0.4 isg/m Anti-Phosphotyrosine (PT66)- Cryptate
(G sbio), 2.52%0g/ m streptavidin{binding XL665 (C sbhio), 50 mol /L
4-(2- hydroiM 6Eg|)-1- 25 piperazinheet hanesul fonic acid (pH 7.4) (Nacal ai
Tesque, ? O mmol /L EDTA (Ni pponGene), 0.1% TritonX (Signa-Aldrich
Cor por at i onyp1209-emol /L potassium fluoride (Wako Pure Chem cal |ndustries,
Lt do), OAS5Y%bovine-sertm albuu.u Al drich oration) so (4) Measurenent of
| TK |nhib|T v i\51§,1050 M)A substrate sol ution (25 4/ well), a test
conpound sol ut7bn (5 4/wel$) and an enzyme solution (20 IIL/well) were
added intg 962wel | |half-ar®a white plate (plate, Corning Incorporated 3642)
to start g kiPa3e rleactionl The plate was 35 stood still at room
tenperaturle far410 [m n. Then, a détection

275 2z

276 4

277 1

278 1

278 <1

280 2

281 1

282 P

283 2z

284 1

285 2

286 2z

287 1

288 1

289 <1

230 g

291 1

292 2

293 263

294 51

295 138

296 58

250



buffer (50 pl/well) was added to the plate. After 2 hr fromthe addition of
the detection buffer, fluorescence intensity at 620 nm (excited at 337 nm,
and fl uorescence 'nfﬂnclfv at 665 . nm (excited at 620 nn) were neasured by a
f1 uor escente ~Ziprnn|atp4ﬁpader The Ratio (fluorescence intensity
at 665 nnfludP8scence inténsity at 620 nm x10000) of each test conpound
was cal cul at ed?Prom t he nddsured f/l uorescence intensity. Sinultaneously,

t he measur pmeatOwas| perfozked using a blank /o solution and a control

sol ution, andz3®%sof icontrolz37value of each test conpound was cal cul ated from
the foll ow ngzbornula. % Gfg_contr = (Ratio of test conpound - Ratio of

bl ank) / (Ra |o3gg comntTol 33Rat|u of blank) x100 Inc inhibitory rate

(% =100- (¥ UIBBEHLIui) 752Qe €50 val ue was cal cul ated fromthe test
conmpound ¢ ncnngraticns 2-poi-nts sandwi ching 50% I TK inhibitory rate.
The resultsmaEg shgwn-i-n %thn 2 in nMvalues. The nunerical value in %in
the Table shows®the I TK inHibitory rate (% at the concentration indicated
in the parent BBsis.| 20 [0%37] Tablle 2-1 19 23 20 47 21 30 22 40 23 18 24
25 25 26 26 88027 327 28 201 29 8% 30 10 31 34 32 4 33 11 34 5 35 5 36 <3
37 8 38 539 4040 6 41 4 A 22 43|6 44 <3 45 <3 46 5 47 8 48 6 49

310 47
311 37
312 27
313 47
314 143
315 60
316 47
317 21
318 45
319 16
320 49
321 48
322 47
323 34
324 140

[0403]

Table 2-7

Ex. No. |ITK ICsy (nM)
325 246
326 47
327 132
328 25
329 13
330 80
EES) 60
S T
332 106
334 31
335 o6
3zg 7
337 49
338 33
339 842
340 176
3471 333
347 45

251



3 50 4 51 26 52 <3 53 8 54 18
3 56<3 5717 65 55 66 3 67 4 68 7 69 4 70 3 71 <3 72 9 73 <3 74 4 75 34 76

[0398] Table 2-2 Ex No, TTK 1 C50 (nM 55i

4 77 6 78 7-79.13 .80 3.81.8.82_
90 4 91 13| 343 135

344 278
345 88
346 5
347 4
348 8
349 2
350 62
351 24
352 37
353 16
354 16
355 9
356 9
357 29
358 38
359 21
360 57
361 20
362 12
363 485
364 45
365 45
366 82
367 75
368 131
360 207
370 204
371 112
372 11
373 8
374 130
375 110

[0404)

Table 2-8

Ex. No., [ITK ICsy {(nM)

376 2
277 5
378 p
379 4
380 2

(0405 ]

In the test for the compounds of Examples 380 and 381,

5 the ATP concentration of the substrate solutions was
(04063

From the above results, it is clear that the compound of

252

6 pmol /1.

4<

83 <3 84 <3 85 4 86 <3 87 <3 88 3 89 <3



92 10 93 48 94 4 95 3 96 3 97 20 98 3 99. 26 100 5 101 102 13 117 103 104

105 106 107 103 10 .., [0399] Table 2-3 Ex. Nol TMIC 50 (nM ' 1096
1107 111 112 7 113 114 5 154 116 9 117 6 118 3 119 3 120 5
121 5 the present invention has an ITK inhibitory action.

[0407]

Formulation Example 1 (production of capsule)

1) compound of Example 1 30 mg

5 2) micreocrystalline cellulose 10 nmg
3) lactcse 19 mg
4) magnesium stearate 1 mg

1), 2}, 3) and 4) are mixed and filled in a gelatin

capsule.

10 [0408)
Fermulation Example 2 (production of tablet)
1) compound of Example 1 1C g |
2) lactose 50 g
3) cornstarch 15 g

15 4) carmellose calcium 44 g
5) magnesium stearate lg

The entire amounts of 1}, 2) and 3) and 30 g of 4) are
kneaded with water, vacuum dried and sieved. The sieved powder
is mixed with 14 g of 4) and 1 g of 5}, and the mixture is

20 tableted by a tableting machine. In this way, 1000 tablets
each containing 10 mg of the compound of Example 1 per tablet
are obtained.

Industrial Applicability
[0409]

25 Hence, the indole compound of the present invention can
be a medicament effective for the treatment or prophylaxis of
inflammatory diseases, allergic diseases, autoimmune diseases,

T oA O U S S SR SR
Lranselant rejecltion and the liks,

30 This application is based on a patent application No.

2009-268040 £iled in Japan, the contents of which are

incorporated in full herein.



122 20 123 2 124 12 125 1 126 8 127 1 128 2 129 130 2 131 25 132
13 133 10 134 8 135 136 2 137 2. 138 3 139 2 140 2 141 10 142 5

43 3 144 9 145 3 146 11
Claims

1. A compound represented by the following formula [I] or a

pharmaceutically acceptable salt thereof:

(1]

wherein
R' is
(1) a hydrogen atom,
(2} a hydroxy group, or
10 (3) a Cip.g alkoxy group optionally substituted by Ce1o aryl
group(s);
R® and R® are the same or different and each is
(1) a hydrogen atom, or
(2) a Ci-¢ alkyl group opticnally substituted by 1 to 3
15 substituents selected from
(a) a hydroxy group, and
(b) a Ci¢ alkoxry group; and

R* is a group represented by

RS )J\
//JL\br// .\\T R8
@(8 or &??
P
zo which is bonded to the S-position or the &-position of the

indole ring,

wherein

{1) a hydrogen atom, or
25 (2) & Cig alkyl group, and

R is

254



197 8 148 19 149 1 n _
156 <1 157 1 158 5 159 7 _J 160

176

10

15

20

30

35

, 130 2 152, 3 152 19 153 5
163 164 165 166 167 168 169 170 171

{1} a hydrogen atom,

[TA n

--1 155

(2) a Ci.g alkyl group optionally substituted by 1 to 3

substituents selected from

a hydroxy group,

W

& carboxy group,

a Cy.g alkoxy-carbonyl group,

a Ceyp aryl group,

]

Ci1.¢ alkoxy group,

Ce-10 aryloxy group,

an amino group optiocnally mono- or di-substituted

by Ci.¢ alkyl group(s),

{h) a 5~ cr 6-membered unsaturated heterocyclic group

optionally substituted by Ci.¢ alkyl group(s), and

(1) a 5~ or 6-membered saturated heterocyclic group,

(3} a Cy¢ alkoxy group,

(4) a Cea0 aryl group, or

(5) a 5~ or 6-membered unsaturated heterccyclic group

optionally substituted by 1 to 3 substituents selected

from

() a hydroxy group, and

(b)

a Ci-¢ alkoxy group, or

R° and R® form, together with the nitrogen atom they are

bonded to, a 5- or 6-membered cyclic amine (said cyclic

amine is optionally condensed with 5~ or 6-membered

unsaturated heterocycle) optionally substituted by 1 to 3

substituents selected from

(a)

(s

{03

{d} a Cy¢ alkoxy-carbonyl group;

R7 is

a hydroxy group,

@ Li.q 2lkyl group

ks

@ heg alkoxy group, and

(L) a hyvdrogen atom, or

{2) a Cig alkyl group optionally substituted by 1 to 3

substituents selected from

(a)

a hydroxy group,
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193 2 11942. 20 196 4 1972 1981 1992 200 1 201 10 202 -114 20312
20449" 2% (30nM 205 248 206 207 4 208 29 209 4 210 36 211 33 212 5 213
<3 214 <3 215 <3 216 8 [0401] Table 2-5 251 34 252 11 253 254 255 256
257 1 258 4 (b) a Ci.g alkoxy group, and

(c) an amino group optionally mono- or di-substituted
by Ci.¢ alkyl group(s), and
R® is
5 (1) a Cig alkyl group opticnally substituted by 1 to 3
substituents selected from
{(a) a hydroxy group,
(b} a Ci-¢ alkoxy group opticnally substituted by Cs-ig
aryl group(s),
10 (c) a Cae cybloalkyl group optilonally substituted by
Ci.e alkoxy group(s),
(d) a Cg-z0 aryl group,
(e) a 5- or b-membered unsaturated heterocyclic group
optionally substituted by oxo group(s),
15 (£) a 5- to B-membered saturated heterocyclic group

optionally substituted by 1 to 3 substituents selected

from
(1} a hydroxy group,
(i1) a Ci-¢ alkyl group optionally substituted by 1
20 to 3 substituents selected from a hydroxy group and a Cj.g

alkoxy group,
(iii) a Ci.¢ alkexy group, and
(iv) an oxo group,
(g) a Cig cycloalkyloxy group,
25 (h) & Cgqp aryloxy group,
(i) 2 5- or 6-membered unsaturated heterocyclyloxy
oo Gemembered saturated heterocoyolyvloxny group,
30 (k} an amino group optionally mono- or di-substituted
by substituents selected from
(i) a Ci. alkyl group optionally substituted by 1
to 3 substituents selected from a hydroxy group, a
carboxry group and a carboxy-Ci.s alkoxy group,

35 (ii} a Ci. alkyl-carbonyl group opticnally

256



259 3 260 <1 261 1 262 3 263 7 264 10 265 2 266 7 267 5 268 5 269 6 270 2

[0402] Table 2-6

297 48 298 44 299 74 300 221 301 37 302 39 303 33 304 27

305 13 306 27 307 61 308 49 309 102 310 47 311 32 312 27 313 47 314 143 315

60 316 47 317 21

10

15

20

25

35

sBR8LABIBID 6 1 to 3 substituents selected from a
hydroxy group and a Cp.s alkoxy group,
(i11) a Ci.s alkoxy-carbonyl group optiocnally
substituted by Cei10 aryl group(s), and
(iv) a Csz¢ cycloalkyl-carbonyl group optionally

substituted by Ci.s alkoxy group(s),
(2) a Ci-s alkoxy group cptionally substituted by Cs-10
aryl group(s),
(3) a Cz-g cycloalkyl group optionally substituted by 1 to
3 substituents selected from

(a) a hydroxy group, and

(b} a Ci-¢ alkoxy group,
(4) & Ce.ae¢ aryl group optionally substituted by Cp¢ alkyl
group(s) optionally substituted by 1 to 3 halogen atons,
{5} an amino group opticnally mono- or di-substituted by
Ci-¢ alkyl group(s) optionally substituted by Ce1p aryl
group(s),
(6) a 5- or 6-membered unsaturated heterocyclic group
optionally substituted by Cj¢ alkyl group{s},
(7) a 5- or 6-membered saturated heterccyclic group
optionally substituted by 1 to 3 substituents selected
from

(a) a Ci-¢ alkyl group,

(b) a Ci.¢ alkyl-carbonyl group, and

(c} an oxo group,
(8) a Cs.¢ cycloalkyloxy group, or
(2) a Cguo aryl-carbonyl group, or

{25 JUNRS NS B (Y S S T T T PO
ROOEnG RO, Togerner witlh the naiteogen atom and

carbon atom they are bonded to, a 5+ or é-membered cyclic
amine substituted by an oxo group and optionally further
suhstituted by 1 to 3 substituents selected from

(&) a hydroxy group,

(b) a Ci alkyl group optionally substituted by
hydroxy group(s),

(c) a Cig alkoxy group, and

257
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(d) a Cs-¢ cycloalkyl group.

2. The compound according to claim 1, which is a compound
represented by the following formula [I-a] or a pharmaceutically

acceptable salt thereof:

R 74 O
N\ N NkRS [I—al
| N/N H |
R2 R7’
R3 :
wherein
R! is

(1) a hydrogen atom,
(2) a hydroxy group, or
(3) a Ci-g alkoxy group optionally substituted by Ce-10 aryl group(s);
R?> and R® are the same or different and each is
(1) a hydrogen atom, or
(2) a Ci-¢ alkyl group optionally substituted by 1 to 3 substituents
selected from

(a) a hydroxy group, and

(b) a Ci-¢ alkoxy group:;
R’ is a Ci-s alkyl group optionally substituted by 1 to 3
substituents selected from

(a) a hydroxy group,

(b) a Ci-¢ alkoxy group, and

(c) an amino group optionally mono- or di-substituted by Ci-s¢ alkyl
group(s), and
R® is
(1) a Ci-¢ alkyl group optionally substituted by 1 to 3 substituents
selected from

(a) a hydroxy group,

(b) a Ci-¢ alkoxy group optionally substituted by Ces-10 aryl
group (s),

(c) a Csz-6 cycloalkyl group optionally substituted by Ci-e

258



16 354 16 355 9 356 9 357 29 358 38 359 21 360 67 361 20 362 12 363 485 364
45 365 366 45 82 367 75 368 131 369 207 370 204 371 112 372 11 373 8 374
130 375 110 [0404] Table 2-8 Ex. No, | TK 1055 (niv) 376 -177 378
379 4 38@lk2xy group(s),

10

15

20

25

30

35

(d) a Cgqp aryl group,

(e) a 5- or 6-membered unsaturated heterocyclic group
optionally substituted by oxo group(s),

(f) a 5- to B-membered saturated heterocyclic group
optionally substituted by 1 to 3 substituents selected from

(i) a hydroxy group,

(i1) a Ci-6 alkyl group opticnally substituted by 1 to 3
substituents selected from a hydroxy group and a Ci.g alkoxy
group,

(iii) a Ci-¢ alkoxy group, and

(iv) an oxo group,

Cz-¢ cycloalkyloxy group,

Lo
i

(h) a Ce1p aryloxy group,
(1) a 5- or 6-membered unsaturated heterocyclyloxy group,
(3) a 5- or é-membered saturated heterccyclyloxy group, and
(k) an amino group optionally mono- or di-substituted by
substituents selected from
{1} a Ci-s alkyl group optionally substituted by 1 to 3
substituents selected from a hydroxy group, a carboxy group
and a carboxy-Ci-¢ alkoxy group,
(ii) a Cyj-¢ alkyl-carbonyl group optionally substituted by
1 to 3 substituents selected from a hydroxy group and a Ci¢
alkoxy group,
{iii) a Ci.s alkoxy-carbonyl group opticnally substituted
by Ce.10 aryl group(s), and

(iv) & Cs.¢ cycloalkyl-carbonyl group optionally

batituted by Clg alkoxy aroup(s),
DA (L =T v v evil ey ey T L T gulbatd tuted by e B
&Goleyeg AL KOK QEOUD QDT IonsaL SUDSTLTULED D et AITY.L
J W6 ¥ b k b Y 6-10 )
group(s),
(3) 2 Oy cyoleoalkyl group cpticnally substituted by 1 to 3

substituents selected from
(a) a hydroxy group, and
(b) a Cie alkoxy group,

(4) a Cgqp aryl group optionally substituted by Cig alkyl

259



381 2 [U405] In the test for the conpounds of Exanples 380 and 381, S
the ATP concentration of the substrate solutions was 6 pnol/h, [0406] From
the above results, it is clear that the conpound of the present invention
has an ITKgIminipbist)ODptaohhﬂmy $@Aﬁ73]txﬁmdmﬂyani e Exaapbged {psgduction of
capsule) 1) c)om%ound of Exanp @ 52) m crocrystal | ine cellul osel0 ny
3) |actoseld fmﬁﬁan8§?ﬁﬂ1gﬁ§%ﬁﬁﬂ Y Ay o-"o% diyBubstigytefPu)Ciar e

m xed and fall|k.| dgirBup (98! 8bt Dokl |&bét\&tﬁ_@%@8b For mulatji10 he 2
(production o taglg?) F )ﬁj %%d of Exanpl e { %ny 2} @ %gge 50 g
3) cornstarfehad $5 gris- M?mb%%ﬁ I oEer rEdles @ﬂﬁeﬂﬂchl5§ gﬁ@gne5|um

stearate, ﬁpglo a&é eFIBgtggﬁ{é§ﬁgygy 1%511§5°a§ﬁ§pd 3) and 30 g of 4)

are kneade vacuumd srev §i eved powder is m xed
with 14 g df?} 4)3 andct §- mémlSE)J;ecam:iattdmatmdxﬂ'llelterbSyEG)lta@i'@fﬁledapbwcaaally

tabl eting machin 00 tablets ea ch c aining 10 ng of the
conpound of EﬁgPEeg %gr tH I%t %?%ﬁﬁ%ﬁ fed® Fﬁaﬁgt%F%m Applicability

[0409] 25Hencea) thec,ipdolig/icempepnd of the present invention can be a

medi canment effectlve for the treatnment or prophylaxis of tuflanmatory -

di seases, all &fhiz Wisedded,-cagbenimuasodpPseaix@s, transpl, and the liko.

[ 0410] QThls appld catd based on a patent application No. 2009-268040
filed in Japan PQ#e con?ﬁﬁ{ ‘of which are incorporated in full herein.
Cainms 1. A8¢ompCunrdcyepoasented yrdupe foal | owing fornula [I] or a

har maceut | Ly .acce ble salt .thereof: 5 Il wherein 121 is (1) a
Eydrogenua;§§1 yCG J%fﬁ f%onyl group, or [ ! ! (1)

and R® form, together with the nitrogen atom and carbon atom
they are bonded to, a 5~ or 6-membered cyclic amine
15 substituted by an oxo group and optionally further substituted
by 1 to 3 substituents selected from
(a) a hydroxy group,
(b) a Ci.g alkyl group optionally substituted by hydroxy
group(s),
26 (c) a Ci-s alkoxy group, and

(d) a Cz-¢ cycloalkyl group.

3. The compound according to claim 2, wherein
R' is a hydrogen atom; and
25 R* and R® are the same or different and each is a Cis alkyl
group,
or a pharmaceutically acceptable salt thereof.
4. The compound according to claim 3, wherein
30 R’ is a Cy.¢ alkyl group; and
RY i a O alkyl group substituted by 1 to 2 s
selected from
{a} a hydroxy group,
(b} a Ci¢ alkoxy group optionally substituted by Cgip aryl

35 group(s),
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(c) a Csz-¢ cycloalkyl group optionally substituted by Ci-e
alkoxy group(s),

(d) a Ce-10 aryl group,

(e) a 5- or 6-membered unsaturated heterocyclic group
optionally substituted by oxo group(s),

(f) a 5- to 8-membered saturated heterocyclic group
optionally substituted by 1 to 3 substituents selected from

(i) a hydroxy group,

(ii1) a Ci-¢ alkyl group optionally substituted by 1 to 3
substituents selected from a hydroxy group and a Ci-s¢ alkoxy
group,

(iii) a Ci-¢ alkoxy group, and

(iv) an oxo group,

{(g) a Cz-s cycloalkyloxy group,

(h) a Ce-10 aryloxy group,

(i) a 5- or 6-membered unsaturated heterocyclyloxy group,

(j) a 5- or 6-membered saturated heterocyclyloxy group, and

(k) an amino group optionally mono- or di-substituted by
substituents selected from

(i) a Ci-¢ alkyl group optionally substituted by 1 to 3
substituents selected from a hydroxy group, a carboxy group
and a carboxy-Ci-¢ alkoxy group,

(11) a Ci-¢ alkyl-carbonyl group optionally substituted by
1 to 3 substituents selected from a hydroxy group and a Ci-s
alkoxy group,

(1ii) a Ci-¢ alkoxy-carbonyl group optionally substituted
by Cs-10 aryl group(s), and

(iv) a Cz-¢ cycloalkyl-carbonyl group optionally
substituted by Ci-¢ alkoxy group(s),

or a pharmaceutically acceptable salt thereof.

5. The compound according to claim 1, which is a compound

selected from the following formulas

261



35(ii) a 01_6 al kyl-carbonyl group optionally substituted by 1 to 3
substituents selected froma hydroxy group and a 01-6 al koxy group,

(iii) a Cl-6 al koxy-carbonyl group optionally substituted by 06 40 aryl
group(s), and 5(iv) a 168_ 2 cycl oal kyl - car bonfy group optionally “substituted
by Cl1-6 al koxy group(s) wﬁfﬁﬂ 6 al koxy,gr8 optlonally substituted by
C6_40 aryl group(s) oup_ o onal ly substituted by
1 to 3 substituents~selected from(a) a hydroxy grou and (b) a Cl-6

al koxy group, (4) & (5.40 aryl group opt\gn 1y s ituted by Cl1_6 al kyl
group(s) optionally substituted by 1 to 3yfial ogen atons, is(5) an am no
group opti onal mno- or di-substitu o\py Cl-6 al kyl group(s) optionally
substi t ut ed, by 0%-@6 aryl group( % iaNS or 6-nenbered unsat urated

het erocycli ¢ gmoup optionally su st by C1_6 al kyl group(s), 20(7) a
5- or 6-nenbered saturated heterocycllc group optionally substituted by 1
to 3 substituents selected from(a) a Cl-6 aIkyI group (b) a Cl1-6

al kyl - car bonyl group,?ﬁhd %5(0) an oxo groupsg a C3-6 cycl oal kyl oxy
group, or (9) a C6- N -carbonyl group, ‘;i% andtoq at heraith thelll

and carbon aton1the e-h t aor' cohered gycl ne substituted by an
0X0 group and optio %cfu'?’f?e\br substit Hl@ &3 stbstitu.e.nts

) a hydr group, \ (b @l kyl group
3N (c) a di G al koxy group,

selected from
optionally substltu ed by hydr oxy group(
onpound represented by the
@l ly acceptable salt thereof: 5

and (d) a C3 oal kyl group.

fol |l ow ng f45 M a] or a pharma ]lé

wherein R2 fis () a hydrogen’%@ N(2) a hydroxy group, or 20 (3) a
Cl-6 al koxy group optionally substituted by C6.40 aryl group(s); R2 and R2
are the sanme or different and each is (1) a hydrogen atom or (2) a Cl-6

al kyl group optlonallwpsubstltuted by 1 to 3115 substituents selected from
(a) a hydroxy group, a ° (b) a Cl1-6 al ko oup; R7" is a Cl-6 al kyl
group optionally s P§§EF M to 3 sup tu nt s¥ ected from20(a) a
hydr oxy group, (b) la.Ck

| koxy group, apd ¢ (c) an am no group
optionally nono- o4 di substituled by Cl<6 upfd) d 25 (1) a O (6 al kyl

\-I-z
o
1
[w}
o

< |

9_
o
L
~

<

group optionally sybdtituted by 1 to 3 supdtituents sel.ected from (a)
a hydroxy grouyp (b) a Cl1_6 al koxy~g oup optionally substituted by
C6-10 aryl ay 30(c) a C3 _6y, .I group optionally substituted
by Cl-6 al kox réup(s), (d) g’ 08 40 aryl group, (e) a 5- or

6- menber ed unsat urated heterocyclic group optionally substituted by oxo

group(s), 5(f) a 5- to&"8-ngnbered saturated hé&tergcyclic group optionally
substituted by 1 to 3 slb&tituents selected f10 (i) a hydroxy

group, (iif yal Py, STFb ut ed by 1 to 3
substituents sel ec
(iii) a 01-6 al koxy
cycl oal kyl oxy group

gr oup, and 1, nan oxo group, (g) a 03-6

(h) a C6_40 dryl oxy group, 15(i) a 5- or 6-nenbered
unsat ur at ed he 5- or 6-nenbered saturated

het er ocycl yice gr-Qup, and (k)f%?r-nf~m group optionally nmono- or

di - substitut®d by substituents seletted from (i) a 01-6 al kyl group
optionally substltutequy 1 to 3 20 substituents selected froma hydroxy
group, a carboxy groupgaaﬂ a carboxy-01 6 alkdxy}group (ii) a 01-6
al kyl - carbonyl group ™ ptronallyx&ubstltut d By 1 to.3“Substituents selected
from a hydroxy gron ayC1i6 al koxy gro p/HZS(WII) a Cl-6

al koxy- car bonyl gro D optlonaily substitu e by 06 %6 aryl group(s), and
(iv) a 03-5 cycioalkylicarbonyl group opt| naIIy su (2) ad_6

ai koxy group ?ﬁb?;zglly . batituted by”ﬁﬁ 6 a.ryi 30 group(s),

M. e 1“' e o
G NN e’ i

i
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(3) a C3-6 cycl P, mLk-", pfpLated by 7 substAtuents selected from(a) a
hydr oxy group, and (b) a G f.6 al koxy group, 35 (4) a c&do aryl group
optionally substituted by 01-6 al kyl group(s) optionally substituted by 1

to 3 hal ogen atons, @5) am no group optional ky nono- or di-substituted
by C1-6 al kyl group onaIIy substituted b G6_40 aryl group(s),

(6) a 5- or 6- rrenb u at ed heterocyéklc {ftrp{ 5 optionally
substituted by 01-6=3

my rou (s), (7) 5- nmesrber ed sat urat ed
het erocyclic groupopti onal substitute \ 10to substituents sel ected
from(a) a 01-6 al kyl group, (b) a C]-6 yl - carbonyl group, and 10(c) an
oxo group, (8) -a-6 cycl oal kyl oxy grotp,n or (9) a 06-20 aryl -carbonyl
group, or Rg-& Nform together with the nitrogen atom and carbon atom
they are bore , a 5- or 6-ngpb &y
oxo group and optionally furthe hsti-ffuted by 1 to 3 substituents

sel ected from (a) a hydroxy group (b) a Cl-6 al kyl group
optionally substltuteﬂpby hydr oxy group(s)Hc20(c) a 01-6 al koxy group, and
(d) a C3-6 cycl oal kyl pe 3. The conpoun carding to claim2, wherein
R is a hydrogen a and R2 and R8 e the me or different and each
is a Cl-6 group, a/pbar facgutically § ept Ne salt. thereof. alkyl 4,
ing to ctaiLm 3, «@r-ln 30i's~a C1_6 al kyl group; and
ubh gtiffhd. hy ) t®'8 sebefituentF, selected from

, (b) a 6/ al koxy group optionally substituted
by C6_10 ar |03« 6 cycl oal kyl group optionally
subst it ut edrsy % al koxy grou N a 06-10 aryl group, (e) a 5-
or 6-menbered unsat urat ed heterotycllc group 5 optionally substituted by
ox0 group(s), (f) a 5- to 8-nenbered saturated heterocyclic group
optionally substltutegC byc1 to 3 substltuenbs sel ected from (i) a

hydr oxy group, k ( Q 6 al kyl gr optionally substituted by 1
to 3 /0 substituentg-sg tégatron1a hy groxy §roygaand a Cl_6 al koxy group,
(i) a 0l-6 al kox ' group, (g) a 03-6
cycl oal kyl oxy group, 15(h) a C6_10 arylQxy grouﬁxvf (1) a 5- or

6- mermber ed unsat urgted heterocyclyl oxy grdup, "€j) a 5- or 6-nenbered
saturated heterg { (k) an ami no group optionally
nono- or diugs {Ibs} ls Bel ected from20(i) a 01-6 al kyl
group opth%a ysUbstituted by iC 03 §ubst|tuents sel ected from a hydroxy
group, a carboxy group and a carboxy-Cl 6 al koxy group, (ii) a 01_6
al kyl - carbonyl group &ftiopally substituted bycl o 3 substituents sel ected
froma hydroxy group.anthé -6 25 al koxy gﬁou (i) a 0l-6

al koxy- car bonyl gro opt'o I ’ X0 aryl. group(s), and
3-6 cyce su.bsti.tgs E357 ¢ (SXMC a pharmaceutically
acceptabl e salt he ecf A C ound sel g&yed fromthe follow g fornulas
5Hp Hp CH, and or a pharmaceuticakly acceptable salt thereof. io 6. A
phar maceuti cal '\05|t|on conpri si e conpound according to any one of
claims 1 tog5, pharnaceutlg@I gicC @ptable salt thereof, and a
pharnaceutlmally accept abl e carm%e 5 STh I.nhit). Stcr
ccrmris..nc, the conpound acc.d.drding to any one of ci....ins 1 to 5 or a
pharnacbsticAlIy aboblit ab -c sal. thereof.

£

Ps is aal kyl dronej
(a) a hydroxy g
C)

M o R
H, (" W\ /C{"‘;;

in
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5 or a pharmaceutically acceptable salt thereof.

6. The compound according to claim 5, which is a compound of

the following formula

H,C
M ®
™
-‘::l/

HLC

10 or a pharmaceutically acceptable salt thereof.

7. The compound according to claim 5, which is a compound of
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the following formula

we [ T
HE” S N

or a pharmaceutically acceptable salt thereof.

8. The compound according to claim 5, which is a compound of

the following formula

or a pharmaceutically acceptable salt thereof.

9. The compound according to claim 5, which is a compound of

the following formula

ne UF N

’H,C/‘\“-"" TN

or a pharmaceutically acceptable salt thereof.

10. The compound according to claim 5, which is a compound of

the following formula
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or a pharmaceutically acceptable salt thereof.

11. The compound according to claim 5, which is a compound of

the following formula

|
HOE/\N/%,N
S y
HN
T
M
H

or a pharmaceutically acceptable salt thereof.

12. A pharmaceutical composition comprising the compound
according to any one of claims 1 to 11, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable

carrier.

13. An ITK inhibitor comprising the compound according to any
one of claims 1 to 11, or a pharmaceutically acceptable salt

thereof.

14. An ITK inhibitor comprising the compound according to

claim 5, or a pharmaceutically acceptable salt thereof.

15. An agent for the treatment or prophylaxis of an
inflammatory disease, comprising the compound according to any
one of claims 1 to 11, or a pharmaceutically acceptable salt

thereof.
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16. The agent according to claim 15, wherein the inflammatory disease is

rheumatoid arthritis.

17. An agent for the treatment or prophylaxis of an allergic disease,
5 comprising the compound according to any one of claims 1 to 11, or a

pharmaceutically acceptable salt thereof.

18. An agent for the treatment or prophylaxis of an autoimmune disease,
comprising the compound according to any one of claims 1 to 11, or a

10 pharmaceutically acceptable salt thereof.

19. The agent according to claim 18, wherein the autoimmune disease is

rheumatoid arthritis.
15 20. An inhibitor of rejection in transplantation, comprising the compound
according to any one of claims 1 to 11, or a pharmaceutically acceptable

salt thereof.

21. An inhibitor of rejection in transplantation, comprising the compound

20 according to claim 5, or a pharmaceutically acceptable salt thereof.
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22. Use of the compound according to any one of claims 1 to 11,
or a pharmaceutically acceptable salt thereof, for producing
an agent for the treatment or prophylaxis of an inflammatory

disease.

23. The use according to claim 22, wherein the inflammatory

disease is rheumatoid arthritis.

24. Use of the compound according to any one of claims 1 to 11,
or a pharmaceutically acceptable salt thereof, for producing
an agent for the treatment or prophylaxis of an allergic

disease.

25. Use of the compound according to any one of claims 1 to 11,
or a pharmaceutically acceptable salt thereof, for producing
an agent for the treatment or prophylaxis of an autoimmune

disease.

20

25

30

35
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26. The use according to claim 25, wherein the autoimmune

diseases 1s rheumatoid arthritis.
27. Use of the compound according to any one of claims 1 to 11,

or a pharmaceutically acceptable salt thereof, for producing

an inhibitor of rejection in transplantation.
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