1 DESCRI PTI ON NOVEL OCTAHYDROTHI ENOQUI NOLI NE DERI VATI VE,

PHARVACEUTI CAL COWVPCSI TI ON COVPRI SI NG DERI VATI VE, AND USE OF THESE 5
TECHNI CAL FI ELD [ 0001] The present invention relates to
novel oct ahydr ot hi enoqui nol i ne derivatives, which exhibit dopami ne D2
receptor agonistic activities, pharmaceutical conpositions 10
containing the sanme, and their uses. [0002] Par ki nson' s

di sease i s a progressive neur odegPESCRIPTHONI sease whi ch usual ly
affects elderly patients, and the nunber of parkinsonian patients is
growi ng with progressive aging of society. Parkinson' s disease

pat hogeng$OVELs OU T DRO ZEENYQUSNORANENBRR VAT V) M ARMVEACHEOIC AT
functi on GUMPGSITIGRICOMPRISING TIHEIVATIVE] ANTEEKE OIPPREYEa!
instability and the like. It is thought that Parkinson's di sease
resul s from defi ci ency of dopamine in the striatum which is caused
by degeneration of dopam ne neuron in the substantia nigra. For that
reasons,iﬁévgﬁgwgﬁkm ne D2 receptor agonists are used for the

t reat ment 0@tthar ki nson's di sease. 20[ 0003] L-dopa is a precursor of
dopami ne,[ is netabolized to dopam ne which ' exerts its efficacy

in the brain. Since L-dopa has very short seruymhalf-Jife,. L-dopa

i s adninister e? hediese g“HB?P“l?BﬁB]i%Wé?? ﬁﬁ"%{“ﬁh}éﬁ ?”ﬁﬂ%‘?laim &WW‘ES?
L-am no B X - i.phihitor .and/ or. a . ..

cat echol SR ERTRE B RE DB b ehtichs ppampaceuting! ppafions ng
enz I nhi0i. L - : 04 Dopam ne D2 receptor
agoﬁlﬁgt s%gétglrr%%ﬁle%?fgi%gﬁﬁ?%{sl%% s] ef f ect bypdi rectly sti mFJ)I ating
dopam ne [d@p receptors of the striatum And, it is known that the
dopam ne ™ 2 EJQ receptor agonists are useful for treating restless

| egs syndrome, phyEsoRsHiRadd iaaﬁ'[&%gsgs]iﬁehﬁu{dcﬂégm{em{ntg%m Whicfi §§ually

Non-patent literature 1 or 2). Vari1 ous ergot or non-ergot

dopami ne af¥ots eldefly Phti@dSAhE te Minthek BOPAKkAZoRER BATHNRSs BrowiBE SRIOT
agoni st (for exanple, see Patent literature 1 to 3 about ergot

dopam ne pf¥greseive piginz EBOGeSt Parkitdos©eiskiat pathobérdesls 3 ¢Haacteried Hyabout
non- er got dopam ne D2 receptor agonist). [0006] The non-ergot

dopab¥ neiiRairmesph osordgatedshaohfmetidheuctlias ack aviaf) eigtHifyaklinesid 0 of
action is shorter than the ergot dopam ne D2 receptor agonists, since
t he ser upodtaial instabditp find terlikiesIt shidwotgrt thatParkih@nsdipehsedendtyifrran D2
receptor agonists (for exanple, see Non-patent literature 3). And

nor e, t héefpencyrafciopaopenn the sbiatnec epichris egosed by degemvmtipn ob Hepmnioé
side effects such as sudden onset of sleep, somol ence or the |ike.
[0007] 1BqWen & hssubdpia merarPordheneesoss.dhdopa dralopamipetRriereptor
effectiveness conpared to the non-ergot dopam ne D2 receptor

agoni st s289ustiRdeiseq far dhg frgatmentpf Pagaaspnyscdishased that the risk of
onsgﬁ of % ﬂi ac val vul ar di sease increases when taken | ong-term high
dose?df B@é | ide which was is a typical ergot dopam ne D2 receptor

ist. So, t ciodi i i f h ' h dthe lik
e requi red dHAORG SARRYSTR IS tienen RGBT P PR Rt S or
ists, Si Lt 1 t hat di I i [ .
caused by Thabfiktien i IR ok Fraopham ey 2bod sitbmul0E - <Pmg it ne
tinmulatjon LYi f. 5- HI28. tar . th [ f cardi
val vul ar AR bihu®in P RS EF R ar BRSO RREY Eirindas™ana the
tinul atj AVERE - ' I f
s ] 2" 88ARRNaM tnbiHor AR EGRA P el IS AR B RHER o B
25  metabolizing enzyme inhibitors of L-dopa.

[0004]
Dopamine D, receptor agonists exert an anti-Parkinson's effect by directly

stimulating dopamine D, receptors of the striatum. And, it is known that the dopamine



25Accordingly, it has been expected for novel dopam ne D2 receptor
agoni sts exhibiting potent and | asting dopam ne D2 receptor agonistic
activities with | ess 5-HT2B receptor stinulating activities. 3

[ 0008] A conpound represented byzthe formula: [Chem 1] 0 O
z-Z-r 5is known as 4,4a,5,6, 7,8, 8a, 9-oct ahydr ot hi eno[ 3, 2g] qui nol i ne
derivative (see Non-patent literature 5). However, any

Pnar ool LAy TR B S5 R RS

0009] P b - . 4.1 182 Patent literature
b e }oat g’tﬁm&é@&%ﬁeﬁﬁﬁ%‘%@gﬁgﬁl&h@fﬁ?%02:9'335 patent No. 4,526, 892

15 Pat ent Ob@g]erature 4. US patent No. 4,452,808 Patent literature 5-US
pat ent . 3,804,849 Patent literature 6:US patent No. 4, 886, 812

Non-Patent |it ; L) AR g reld . 15RRP S. et
al, "CNS Drugs?\faﬁ%%%ﬁrfgbeol : 186(% 3t|,83 p. ZY%RN%{@L g{gﬁaﬂ?teratﬁsre 2:

Cr osi gnamoparktine® Seceptor agBhist (fdr ex@%ﬂe“;%éé Btorf 1{49RFO1 ROY 280 ergot
Repr oducti ve Biol ogy”, 2006, vol. 125, "pp.152-164 Non- patent

l'i t er at ukdep@nine T kB&jpedt. aghnis€ tndbec Padent Nedtitate TSt no 0Bt dopamine
vol . 107, 4 pp.1159-1164 Non-patent literature 4: Setola, V. et al,

"Ml . Ph@mhreeptorago@®)3, vol .63, pp.1223-1229 Non-patent literature
5: Bosch, J. et al, "J. Heterocyclic Chem", 1980, vol.17, pp.745-747
5 SUMARY[@RG6THE | NVENTI ON (bject to be solved by the Invention [0011]
The non-ergot dopamine D, receptor agonists have the disadvantage duration
10 of action is shorter than the ergot dopamine D, receptor agonists, since the serum
half-life of them is shorter than the ergot dopamine D, receptor agonists (for example,
see Non-patent literature 3). And more, the non-ergot dopamine D- receptor agonists
have problems of side effects such as sudden onset of sleep, somnolence or the like.
[0007]
15 The ergot dopamine 1D, agonists show the long-term effectiveness compared to
the non-ergot dopamine D; receptor agonists. However, recently it has been reported
that the risk of onset of cardiac valvular disease increases when taken long-term high
dose of pergolide which was is a typical ergot dopamine D, receptor agonist. So, the
periodic monitoring of echocardiography and the like are,r;equired during administering
20  the ergot dopamine D; receptor agonists. Since it is reported that cardiac valvular
disease is caused by the growth stimulation of the cardiac valvular cells by the
stimulation activity of 5-HTp receptor as pathogenesis of cardiac valvular disease, the
relevance of cardiac valvular diseases and the stimulation activity of 5-HT,p receptor is
strongly suggested (for example, see Non-patent literature 4).
25 Accordingly, it has been expected for novel dopamine D; receptor agonists

exhibiting potent and lasting dopamine D, receptor agonistic activities with less 5-HT,p

receptor stimulating activities.



An object of the present invention is to provide a novel conpound
havi ng 10 potent dopam ne D2 receptor stinulating activities, and
nore preferably a conpound all eviated 5-HT28 receptor stinulating
activities. Means for solving the Objedt [0012] The inventors of the
present invention diligently worked to achieve the 15 foregoing

obj ect and found surprisingly that conpounds represented by the
general f bggla (1) show highly potent dopam ne D2 receptor
sinulatng tivities as conpared to 5-HT2B receptor sinmnulating

activities. Basgd on these findjings, [he . present invention has been
acconpl i shed. [‘gg(i%‘ ogﬁﬁrﬁgﬁes‘?né‘?d ?ﬂ%ﬁ?@%‘ﬁ% i nvention therefore

provi des @h&&%und represented by the general fornmula (I1): [Chem 2]
a[ arfmaceutically acceptable salt thereof, wherein Rl is any
one of the follagming a) to d): 5a) a cyano group, b) a carbanoyl
group, c) a C2.7]al koxycarbonyl group, or d) a carboxy group;
R2 and R3-4are } ehdently a hydrogen atom a Cl_6 al kyl group,
a ClL 7 10 acyl” gro a C2_7 al koxycarbonyl group; R4 is a
hydrogen atom a C | group, or a halo-Cl_6 al kyl group; R5is
any one of the folgo ) toj) : a) a Cl.6 alkyl group, b) a
hal o- C1. 6 al kyl gr off a cycl oal kyl group, d) a benzo-fuzed
cycl oal kyl group, clhgal kyl -C1. 6 al kyl group, 0 an aral kyl
group, wherein the ringiaf/t he aral kyl group is unsubstituted or
substituted with 1 to 5 substituents independently selected fromthe
gr oup5 conskstwmars 4fta,30,%8.8abageihyddodiizndl Cg]daimliny degvapivp (see
hal o- C1. 6 al kyl group, a Cl_6 al koxy group, and a
Non-patent literature 5). However, any pharmacological effects of the compound are not

described at all in the Non-patent literature 5.
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hydr oxy-Cl. 6 al kyl group, 6 g) a heteroaryl-Cl_6 al kyl group,
wherein the ring of the heteroaryl-Cl_6 al kyl group is unsubstituted
or substituted with 1 to 3 substituents independently sel ected from
the group consisting of a Cl.6 alkyl gtoup, a halo-Cl_6 al kyl group,
and a Cl.6 al koxy group, 10 a C2.6 al kenyl group, 5i) a Cl.6

al koxy-C1_6 al kyl group, or j) a Ww. ul 6 al kyl group; R6 and R7 are

each inde any one of the followwng a) to k): a) a hydrogen
atom b) pg’e]ggs'atlg‘h group, 10c) a halo-Cl_ 6 aI kyl group, d a

aralkyl 1 X%@”“Eéh%ﬁ%@ﬁ;\? ol B R ! ;?SQQEV I@néﬁié’z% 14
o o ¢ v SIILG St & s hgfé%éﬁ?éﬁs#? CREE b T e A

hal o- C1 (Epaﬁgy} group, a Cl_6 al koxy group, and a RfoR 11N-Cl.6 al kyI
group, het eroaryl -Cl_6 al kyl group, wherein the ring of the

hetergaryl - Cl 6 al kyl group is unsubstituted or substituted with 1 to
3 substituents independently sel ected fromthe group consisting of a

Cl_6 al kgupagup IW‘E%N?ION(W group, and a Cl1_6 al koxy group,
20h) a Cl_6 al koxy Cl 6 al group, i) a RI2R13N-C1_6 al kyl group,

j) a Rlz@lﬁ%t%b@sﬂiv%ﬂ’b?‘tﬁllﬁv@tﬂ' group, or k) a RI7RI3N-C(0)-Cl.6
al kyl group; Ra, and it are each independently a hydrogen atom a
Cl-6 al kyboigjoup or a 25 hydroxy-Cl-6 al kyl group, or Rl and R11,
together with the nitrogen atomto which they are bonded, forma
cyclic am no greaupbjectbetheiplesehieinesitionds af@raoldm@mpen@nm@aﬂ@ﬁawh ted
or substituted with 1 or 2 C1.6 al kyl groups; and 7 R12 and
R13 HY e paicht dapdepenidereckytonsthyalatigeactivities) aral itdreGprafekaply geaipound
hydroxy-Cl-6 al kyl group or an aryl group, or R12 and R13, together
with t heakévistod e B armeptorwhinutatingeytivties. bonded, form a cyclic am no
group, wherein the cyclic amno group is unsubstituted or substit uted
with 1 oMeangforgsodving thgObigss. 5[ 0014] | n anot her aspect, the
present | nvent| on provides a pharmaceutical conposition which

conpri sel018% an active i ngredi ent, a conpound represented by the
gener al forrrul (J) or afotgar maceutl cal l é%accept abl e salt thereof.
[0015] 10In st be ymtoreRf the present insation didigantly workst toachpreitheles a

Synd? ”gfoa?gq?@q‘i%tﬁ%é P R S s oo RTBPOUEs Fepr oS B BAnG BB ot e
,t) K e'; ng SIah o ?a @ s% rﬂ@hlg' p)ote%rf dgp hi%g B%%gc%}){o(r: zsi%nll ?rfgcz?c E’laflgls gs (S:Oa:r!nlgared
to 5-HT;p receptor simulating activities. Based on these findings, the present invention
has been accomplished.
[0013]
20 That is, the present invention therefore provides a compound represented by

the general formula (I):
[Chem. 2]



[0016] 15In still another aspect, the present invention provides a
dopam ne D2 receptor agoni st which conprises a conpound represented
by the general formula (1) or a pharmaceutically acceptable salt
thereof. [0017] In still another aspec®, the present invention

provi des a pharmaceutical agent 20 which conprises (1) a compound of
the general fornmula (1) or a pharmaceutically acceptable salt thereof
and (2) at |east one anti-Parkinson drug selected from L-dopa,
dopam ne D2 recept@r agonists, anticholinergic agents, adenosi ne Am
receptor antagonlses NVDA rqpeptor ant agoni sts, nmonoani ne oxi dase B
i nhi bitors, wreps:Raromatic L-anino acid decar boxyl ase

i nhibitors, oXl dopgq, ne vodopa 25 t hreodops, zoni sam de and

amant adi ne h d/ﬁg$lo l FFECTS OF THE | NVENTION 8 [0018]
1hecmmm%&wof Qe pr

S i nvent i onllexhi bit potent dopanm ne D2
receptor sinulating act es. Mor eover, conpounds of the present
i nvention have a desirab
present invention have extre 2

ety profile since conpounds of the

y slight 5-HT23 5 receptor stinulating
activities. Accordingly, eomfounds of the present invention are
useful as a therapeutic Rr proghmbacti c agent for Parkinson's
- di sease, restless |egs syndrone or hyperprol acti nem a. EVMBODI MENTS
FOR CARPI NG QUT THE | NVENTI ON 10[ 0019] In a conmpound
repr esented phymideutdane kadeptadldaltandkos, the follow ng terns have the
follomnng nmeani ngs unl ess othermnse specified. [0020] The term

"hal ogenvdiegsih refers to a fluorine, chlorine, bronlne_or i odi ne

atom 15[ 0021] The term"Cl1.6 al kyl group” refers to a
strai ght chai n@d ioanywrendiiedfolibivitig Hiedp having 1 to 6 carbon at ons
such as a nethyl group, an ethyl group, a propyl group, an isopropyl
groupy a bajtadyage gugup, an i sobutyl group, a sec-butyl group, a
tert-butyl grougﬁna pentyl group, an isopentyl group, a neopentyl
group, a teracaveamapl ggnmup, a 1-nethyl - 20 butyl group, a
2-met hyl butyl group, a 1, 2-di net hyl propyl group, a hexyl group, an
i sohexyl gPdpralkonysarbpnKeromr eferred C1.6 al kyl groups for R4 are a
Cl.3 al kyl group, and nore preferably a nethyl group. Preferred Cl.6
al kyl grcuﬂ%9QWﬁ°H¥E““H51 Rl 2 and R13 are a Cl1.3 al kyl group, and
nor e preferabl hyI 0 group 0022] 25The term "hal o-Cl_6
al kyl group” é\ @rea?ﬁc IIR%Peﬁﬁi%‘éf Hh rﬁgenlatpah@ Cordder gowns Cir
substjtuted with th different 1 to 3 hal ogen atons such as a

flu one?ﬁ’ﬁ“ﬁ?bﬁbﬁ g&$¥ﬂ@ﬂﬁﬁf P oup, a difluoromethyl group, a

trifl th fl t

55,50 tr 11 ot BpeddfERERa @29 e Gor BarShe AP0 < ne

li ke. [0023] Tﬁe %§5§h %y%lﬁxg 2 alkyl group” refers to an al kyl
?‘81&% (Yt

group having 1 t6 tituted with a hrdroxy group
such as a group, a 1-hydroxyethyl group, a

1- hydroxyeq '§|#§?EH¥%bthyl group, a 2-hydroxyethyl group, a

2- hydroxytgaqghhﬁmegpmbngﬁpup, a 3-hydroxypropyl group and the |iKke.

15 c) a cycloalkyl group,
d) a benzo-fuzed cycloalkyl group,
e) a cycloalkyl-Cy.¢ alkyl group,
f) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or
substituted with 1 to 5 substituents independently selected from the group consisting of
20  a halogen atom, a C,¢ alkyl group, a halo-Cy alkyl group, a C;. alkoxy group, and a
hydroxy-Ci.s alkyl group,



[0024] The term "Cl.6 al koxy group” refers to a straight chained O
branched al koxy 10 group having 1 to 6 carbon atons such as a net hoxy
group, an ethoxy group, a propoxy group, an i Sopropoxy group, a

but oxy group, an isobutoxy group, a se@-butoxy group, a tert-butoxy
group, a pentyloxy group, a hexyloxy group and the like. [0025] The
term " C2.7 al koxycarbonyl group” refers to a (CL.6 al koxy)-C(0)- such
as a 15 net hoxycar bonyl qgroup, an _ethoxycarbonyl group, a

pr opoxycar Bbﬁ}apteg;aéﬂ;é-@ﬁkﬂﬁwmmwaﬂmw olghe bpteraar ot icaliod revenyis
group, an isohutoxycarbonyl group, a sec-butoxycarbonyl group, a

tert - but GRERSHBHeH P avleﬁyal,teda“ﬁ@nf yP o A HBSRI| indensngently selected from the

hexyl oxycar bonyl. grou nd the |ike. [0026] 20The term "Cl-7 acyl

group" r g‘élfpscc%{“ﬁlsgng Bf?‘rgll'ﬁ ]Leﬁo'd% aapaé‘?gﬁﬁ 3}1@}?3@%*&”@& Gs alkexgrgup,

al kyl)-C(0):_ swuch,as ,a fonnyl group, an acetyl group, a propionyl

group, a bﬁ%@?@PagF%ﬂﬁ¥oﬂ% i sobutyryl group, a pival oyl group, a

val eryl gr ; | somal | group and the like. [0027] 25The term
Bal keyD EF oo B g i el oF

"cycl oal ky to 7-menbered saturated cyclic

hydr ocar bo IOR1IAS A I pyl group, a cyclobutyl group, a
cyclopentypfégdgpﬁﬁgb%§%ﬁ3%§@§l group and a cycl oheptyl group. 10

[0026] The L of e ase e dg ek by S0P S bppdy Ve 001

group fazed wi as” an | an

i ndan- 2-y1ape[wﬁ,ge%ét@rh’r ahydr onapht hal en-1-yl group and the |ike.

5[ 0029] The term " heterocycl oal kyl group” refers to a 4- to
7-rrenberedb)sgi(;ggﬂkﬂd%]rb@[g,erocycl ic group which contains -NH, -0- or
-S- as a nmenber of the ring and is bonded via a carbon atom Exanpl es

of hed er ocyd ledb-Kyls alkydpspj ncl ude an azetidin-3-yl group, a
tetrahydrofuryl group, a tetrahydrothienyl group, a tetrahydro- 10

pyranyl grduphetaropyalsadkyldiraun?- y1 group, a pyrrolidin-3-yl group, a

pi peridin-2-yl group, a piperidin-3-yl group, a piperidin-4-yl group
and t he | i &e hetdrecyrdiablnyddliglatiall kydupgr oup may be optinal ly substituted
with 1 or 2 C1.6 al kyl groups such as a 1-nethyl azetidin-3-y1l group,
a 1- net hyl Pyar ardlgilng@up.l vdemip, tha ringref the pirpléyl grovpdisy ingrbstiinteda or
1- net hyl - pi i)_eri din-3-yl group and the |ike. 15[0030] The term
"cycl oal Rybstitgtedswith dyib Syfubstiruents fustependsntly esietted fropythagrdnp capsistipg ofi
cycl opentyl met hyl group, a cycl ohexyl nethyl group and the |ike,

pr ef B abfty1alogey alogh ropyd Ay Ihgouprabio-Giaosi)l eorme Gierafkoxy group, and a

i 3y eReV-Creala Ebsitet hyl pf per di - 4- yi ot hyl group and t he
O e YL R et B ok 0 T g o
2-napht hylo 8GRiRa &' ShSERRMWR A" subliRiis SRbperaohy Sdlected from the
group consisting of a Cy.¢ alkyl group, a halo-C.¢ alkyl group, and a Ci alkoxy group,
20 h) a Cy alkoxy-C,.4 alkyl group,
i) a R"R*N-C, ¢ alkyl group,
Ja R12R13N-C1,6 alkoxy-C, ¢ alkyl group, or
k) a RRPN-C(0)-Cy.4 alkyl group;
R' and RM are each independently a hydrogen atom, a Cj.alkyl group or a
25  hydroxy-C;.¢ alkyl group, or R'%and R, together with the nitrogen atom to which they
are bonded, form a cyclic amino group, wherein the cyclic amino group is unsubstituted

or substituted with 1 or 2 C,4 alkyl groups; and



fromthe group consisting of an oxygen, nitrogen and sul fur atom or
a 8- to 10-nenbered bicyclic aromatic heterocycle having 1 to 9
carbon atons and 1 to 4 heteroatons sel ected i ndependently fromthe
group consisting of an oxygen atom niTrogen atom and sul fur atom
provi ded that said heterocycles do not include adjacent 5 oxygen
and/ or sul fur atons. Exanples of nonocyclic aromatic heteroaryl
groups i ncl udea@yrrolﬂlly furyl, thienyl, imdazolyl, pyrazolyl,
oxazol yl , isoxaroldpf K7 are gadhy yiensrsieiily ahysiragesatama20Cys alkyl group, a

tetrazolyl, thiazolyl isothiazolyl, 1,2, 3:thiadiyazolyl, triazolyl,
pyridyl , @9%&“% ?‘ﬁﬁlyglioﬁi-’&w,n By S9uBi o/ R e Pg]hetog?‘%%t WHh dhe pigpn
thienyl, imdazql.yl, thiazolyl or pyridyl. Exanples of bicyclic .
ar ot | ¢ 20 ﬁ%t‘@ﬂ%ﬁaﬂw 25 Bopse ﬁwﬁ&yfﬁ%ﬁwpﬁn@%éﬂ?@a g yclic amino
benzot hi enyl ... benzot hi azol yl uj nol.yl . i.sequinolyl ht hal azi nyl
benzi m d&XSR/F, %8@%@%‘@?‘3}%“"%%%?%}11% Elé? E"TﬁéﬁcP{Lgré’PBgycl es include
all peosi ﬂ;b&]tul i somers such as 2-pyridyl, 3-pyridyl or 4-pyridyl.

[ 0034] The grm"aral kyl group” refers to an aryl-Cl.6 al kyl group

such as a benzyk. 1 u p e gL QR -Rﬂﬁ yl et r
a 3-phenyl propy g?%(g%%} %S%&%hgﬁé;)l%%%%ﬂt %r oug?ga%rnap ?h?l r’?@ y%eg{rf%ap

dth j ; : . R6.,
phenyl - CRATBPTDE pHCSoRiel s &8 RUPE MBFISR: o EoaBPtherfafa y e

group. [ QeRph fHRRuLE)B: aRhRfReINdallPackpltiy alhonpf refers to a
2-pyridyl'met hyl group, a 203-pyridyl net ﬁyl group, a 4-pyridyl met hyl
group, af@ipyridylethyl group, a 3-pyridylethyl group, a

4-pyridyl et hyl group, a 2-thienyl methyl group, an imdazol-I-yl nethyl
groupy an 2-i nmbgdstAbinoherlasmict) Yhe regapinvantich provdiez 8 bredting @tidendhoup,
an 3-imdazol -1-yl propyl group, a 2-thiazolylnmethyl group and the

| i ke. [ 0836t ofBathensbr's dist43R, Bstidsk &y kyigiromp 'or hepep®ldetnanatwldtight

chai ned or branched unsaturated hydrocarbon group having 2 to 6

car bon atemprissgaltonmpordreprEkRed brHE-gRHaHD Chula (HRCHGHGBREbutiaslly t he
like. 12 [0037] The term"C _o al koxy-Cl_6 al kyl group”

i ncl udesaceeptahistsabihesedfyl group, a 3- met hoxypropyl group, an

2- et hoxyet hyl group, an 3-ethoxypropyl group and the |ike. [0038]
5The terfﬁo'lél/cl ic amno group” refers to a 5- to 7-nmembered saturat ed
cycljc am ne wpi C}f maﬁ}contaig]-NH-, -0- or -S- as a nenber of the

ri ngt® Exanpl es!o¥lk3nomhes asnerh hegresspsinyartiqrgeroyides ¢ Jonasting b repeniop, a

gt Exarmpl os TR LY IE A8 B\ GrERSHS T il ot s poreineh
tht orror pREI TV SHPTSES p sompeFepsnicl ay e saperabigrrie (Didte.

[ 0039] 10The nunmbering of.the ring_.atons of the conmpound represented
by t he g@?f"é%?e‘?l8glﬁ?ﬁ?‘%e?tﬁ?fei5§t8?e&%ﬁ as follows: [Chem 3] 7 [0040]
15In a Cl'[i'l%% al nane in the present description, the marks "*" nmean
the relative configuration of the asymetric carbon atom For
g)lf'a”?:_'e’ 8]I—-|- { [Sg]a‘taslﬁiil anBfRer aﬁa@&c e p%és%fﬂ iﬂgérﬁfo%ypqgﬂagsf g‘peﬁarl%laéeltlllﬁlbal%aglént oh,
OH- tdy engl 31 27 ' L Ra87 Yk = 42-{ di ) i no) et
oF% 4 enohan2RRAUATL L oo AROR T ol iy B2 AR AAYT )
and 8a pOSLHhORIaRiRdF A (M%t Fe%&fdng%ﬁ-tf’a?lﬂﬁsoré?bg Qéia'(lt?c%i fr?tfn)L-g?p%, he

case where ‘a conpound represented by the gener or nu he

present dgpagiind ppr&gﬁtbaagbii@ﬂ@n@éhoma%i@g@éﬁf@&dehasiﬁ@rquféc@ﬁteﬁs, al |
stereoisoners in 13 the R or S-configuration at each of ‘asymetric
car bons kot NMDXAL iet&pt e Ritpontseloabatindiokiiate Bhghiskapecoht he
present invention. In such cases, racem c conpounds, racemc

m xt ur esinhibesyensic L dabiouic]ddisarbbrelhsd idbibitof) divki R 5elastiopa,

m xtures of diastereoners are also contenplated within the scope of
t he 25r esthreodbps, reEsdmidn and amtitedinaiedrobidodda conpound represented by
the general formula (1) has the geonetrical isoners, all geonetrical

EFFECTS OF THE INVENTION



10 pharmaceutically acceptable salt therof includes a solvate with a
pharmaceutically acceptabl e solvent such as water, ethanol and the
i ke. [0042] Conmpounds represented by the general fornula (1)
of the present invention may exist in $he formof salts. Exanples of
such salts include acid addition salts formed 15 with mneral acids
such as hydrochloric acid, hydrobrom c acid, hydroiodic acid,

sul furic g@iq nitric acid, phosphoric acid and the like; acid

addi tion [%1&ls fornmed with organi ¢ acids such as formc acid, acetic

acid, trifluorqacetic ac thanesulfonrc cid, be zenesulfonrc
acid, p-toluen WPEWPE“%H#& Fﬁﬁ?ﬁﬁ?ﬁu%b?ﬁn1&?9@?%£Q@mﬁwlgv@ﬁﬂﬁ?%
aci d, tartar acid ri c_ac yri.c acid .y

acia, marbruede e, TBiesfaf Suftonulit O i bt imdomian el degPivem

pases ook i tbulifingd oy BEST Rulbr bl m’%ﬁﬁlﬁ@sﬁlﬁﬁfﬁ% ne
SRS T TR
enbodi MeREef ash QM r&f@@%@?ﬁ: %germfortfkﬁkﬁg(ﬂ% @heak@'r Q#fj%k% ngf R3

the present inventi cyano group;’

are pref gy@bme@rﬁy&r tifdRE R4 is preferably a hydrogen
atomor a Cl-6 al ky group, and even nore preferably a nethyl group;

R5 is preferably any one of the following a) to h): 5a) a Cl_6 alkyl
group, b) a halo-Cl1_6 al kyl group, c) a cycloal kyl-Cl_6 aIkyI group,
d) an ar IMBODIMENTSHFORECARRING Ol THE evENaioN group is
unsubstituted or substituted with 1 to 5 substituents independently
sel et® ed[Gd16iIn t he group consisting of 10a hal ogen atom a Cl1_6 al kyl
group, a halo-Cl1.6 al kyl group, a Cl1_6 al koxy group and a

hydr oxy- Cl. 6 alkytomgpou repejentedint the gemgrhl-fotmalagl)kihk fgliovipg teshar ei n
the ring of the heteroaryl-Cl_6 alkyl group is unsubstituted or
subst i t uh@e the {ellowing n®aginbs wilessartbawisedepefiednt | y sel ected fromthe
group consisting of a C1_6 al kyl group, a halo-Cl.6 al kyl group, and
a Cl.6 .a[(w@ﬂ/ 15group, f) a C2 6 al kenyl group, g) a Cl_6

al koxy-C1. 6 al J&El gro§ or a RIORIIN-C1 6 al kyl group; nore
preferably R5 i Alosei atpwe refsr9 tova fiipriay, ehloning, brmaine ar ioding aipmy |

grougi Bﬁ ?}cycloalkyl Cl.6 al kyl group, <c¢) an aral kyl group,
wher 2 ing of the aralkyl group i's unsubstituted or substituted

consi st ng_of SehA Bgun- kAT oP g 1 £5gh B i W
et er oar O 1 RS §rﬂéyﬁ 8, 0 o P RS, FRertite AP o8 o
?LEZ@%B@% 991 B3I, B iHRS! g}oﬂ}),egsew. Tl b, 3 SRS LenL s
a pentyl group, an isopentyl group, a neopentyl group, a tert-pentyl group, a 1-methyl-
20 butyl group, a 2-methylbutyl group, a 1,2-dimethylpropyl group, a hexyl group, an
isohexyl group and the like. Preferred Cy_galkyl groups for R* are a Cy5 alkyl group,
and more preferably a methyl group. Preferred C,.¢alky! groups for R'"® RM R and
R" are a C,.3 alkyl group, and more preferably a methyl or ethyl group.
[0022]
25 The term “halo-Cy¢ alkyl group” refers to an alkyl group having 1 to 6 carbon

atoms substituted with the same or different 1 to 3 halogen atoms such as a

fluoromethyl group, a 2-fluoroethy! group, a difluoromethyl group, a trifluoromethyl



15 group consisting of a C1_6 al kyl group, a halo-Cl.6 al kyl group,
and a Cl.6 al koxy group, e) a Cl.6 al koxy-Cl.6 al kyl group, or 0 a
RI RLI N-C1. 6 al kyl group; 5even nore preferably R5 is any one of the
following a) to d): a)-a C1_6 al kyl gr®up, b) a cycloal kyl-Cl_6 al kyl
group, c) a Cl_6 al koxy-Cl 6 alkyl group, or d) a RIRLIN-C1L 6 al kyl
group; 10R6 is preferably a hydrogen atom R7 is preferably any one
of the followng a) toi): a) a Cl_6_alkyl grou b) a hal o-Cl1

al kyl gr &P, é)Z%az‘ﬁéﬂléF@@%]l Banmey L53- %ﬂwmmopgf gepp, al‘SﬂLﬁ-taﬂuaWbPWI
group, wherein t e ing of the aralkyl group is unsubstituted or
subst i t utEF likgy 5 substituents independently sel ected from the
group COE@ ﬁlng of a hal ogen atom a Cl_6 al kyl group, a halo-Cl.6
al kyl %ﬁ a ClL 6 al koxy group,and a RoRi INC 1 6 al kyl group, e)

e 32?3{“ el el A PR b e
B AR L s e B .
S 2 L bt A 00 Bl BRIl e BN S
o 91 0 ORI VBl AR5 105, 40 k00 ) To 1)

group, 2er|_|n the ring of the aral kyl group is unsubstituted or
substituted with 1 to 5 substituents independently selected fromthe

group consisti Mge @Jmﬁacluéhm?rgr@ipv%feﬁs t@%.s@ra%hkb!ﬂmﬁéd%f%ra&h@@hﬂtbﬁl 6
al kyl group, a Cl.6 al koxy group, and a RiciRIINC1L_6 al kyl group,

d) aifhet gf(m@rhﬁbm@ﬂ 1 Galiydn. 6181 BuclwWRer Béthokerotp g édhioxiyh@oup, a propoxy
heteroaryl -Cl_6 al kyl group is unsubstituted or substitute ‘with 1°to

3 substi ptomp) an isoplependgoibya Bebectiedp fandsotiviexyogron) aces-butixly kol aa
Cl.6 allcyl group, a halo-Cl 6 alkyl group and a Cl1_6 al koxy group,

tert-butoxy group, a pentyloxy group, a hexyloxy group and the like.
[0025]
The term “C,.7 alkoxycarbonyl group” refers to a (C.¢ alkoxy)-C(O)- such as a

15 methoxycé.rbonyl group, an ethoxycarbonyl group, a propoxycarbonyl group, an
isopropoxycarbonyl group, a butoxycarbonyl group, an isobutoxycarbonyl group, a
sec-butoxycarbonyl group, a tert-butoxycarbonyl group, a pentyloxycarbonyl group, a
hexyloxycarbonyl group and the like.

[0026]

20 The term “C;.7 acyl group” refers to a formyl group or a group represented by a
(Ci-6 alkyl)-C(O)- such as a formyl group, an acetyl group, a propionyl group, a butyryl
group, an isobutyryl group, a pivaloyl group, a valeryl group, an isovaleryl group and
the like.

[0027]

25 The term “cycloalkyl group” refers to a 3- to 7-membered saturated cyclic

hydrocarbon such as a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a

cyclohexyl group and a cycloheptyl group.



10e) a Cl1_6 al koxy-Cl1_6 al kyl group, or f) a R12R13N-Cl_6 al kyl
group; even nore preferably R7 is any one of the followwng a) to d):
a) a C1_6 al kyl group, b) an aral kyl group, wherein the ring of the
aral kyl group is unsubstituted or 15 slfbstituted with 1 to 5
substituents independently selected fromthe group consisting of a
hal ogen atom a Cl1_6 al kyl group, a halo-Cl1_6 alkyl group, a Cl1.6

al koxy groug and a RRoR "N-Cl1.6 al kyl group, <c) a heteroaryl-Cl_6
al kyl ~gr d@828lherein the ring of the heteroaryl-CL. 6 al kyl group is
unsubstituted or substjtuted with 1 to 3 substituents independently
sel ected from tH ooy rersodivzs cyeloatkyberoaptreles 4 & yyeloplsylgrowp fuzed

hal 0-C1_6 al kyl group and a Cl 6 al koxy group, or .d) a RL2R1I3N-Cl_6
al kyl gro‘ﬁ@?a£§‘b%8? gy %f@rlé%“el'ﬂggﬁogpeﬂwné%zﬁ’i gione: 3 Stmbidag a)

to b): a) a, Cl 6 alkyl group, .or 25b) a RL2R13N-Cl.6 al kyl group; and
pref er abIl?p&fgi@?'léﬂcéﬁ‘ﬁ?fy@?é&%ach i ndependently a Cl1.6 al kyl group,
or R1}1) a[gﬁ%ﬁll together with the nitrogen atomto which they are

bonded, f a cyclic amno group, 17 wherein the cyclic am no group

[ bsti [ it h , | kyl ,

pr ef Qfébfty' R el S R el Bty s e TS B o
R12 I [ t | A .
ponded, TorRaoR Bre e Al IR o ST P e A Tty | <

unsubst i tydhedh Qb a%d%h%&diﬁ.%a%ﬂﬁl& of lﬁfergcggljo%ﬁ(y? %ed%g irﬂ:ﬁ%@%ﬁb . [0044]

In an enbodi ment of a conpound ‘r epr esent y ener mul a

(1), azet?diﬁ-@nj.[l(ag]%Lg) bR ERRY] gabufa,h@tﬁg%gﬁ{%h'ee%?r %Hahﬁ, lg(zt%aﬂ(ygg- |

preferably a genr ormula”(I'1); Wherei

and tibe @QRdnyDgoab,] Opyradlicha2- , 8yR6Rdihi Siip, laEpedidimolyil BRupl AY
of 4H, 4aH, gHgH 6pH, 7H, 8H, ggl%@%l—l—?%i eno[g?gl?gé] qpui %Ilji ne is)J gfoup

r epr esentpiysbridin-3-¢1 atoupea pipefidaw-al grotp andthe Ikeef erably a conpound
represented by the general formula (1) is a getral 15formula (I11),
wher ei n [ Chem ThE hetbdbcycloalkyl group may be optinally substituted with 1 or 2 C).¢alkyl

groups such as a 1-methylazetidin-3-yl group, a 1-methylpyrrolidin-3-y1 group, a
1-methylpiperidin-4-yl group, a 1-methyl-piperidin-3-yl group and the like.
15  [0030] |
The term “cycloalkyl-C. alkyl group” refers to a cyclopropylmethyl group, a
cyclopentylmethyl group, a cyclohexylmethyl group and the like, preferably a
cyclopropylmethyl group.
[0031]
20 The term “heterocycloalkyl-C,.4 alkyl group” refers to a 1-methylazeti-
din-3-ylmethyl group, 1-methylpiperidin-4-ylmethyl group and the like.
[0032]
The term “aryl group” refers to a Cs.19 aromatic hydrocarbon group such as a
phenyl group, a 1-naphtyl group and a 2-naphthyl group, preferably a phenyl group.
25  [0033]
The term “heteroaryl group” refers to a 5- or 6-membered monocyclic aromatic

heterocycle having 1 to 5 carbon atoms and 1 to 4 heteroatoms selected independently



NR2R3 , and the configuration at 4a, 6 and 8a positions of the
qui noline ring of 4H, 4aH, 5H 6H, 7H, 8H, 8aH,
9H-t hi eno[ 3, 2-g]l quinoline is represented by absol ute configuration.
[0045] 5In a preferabl e enbodi nent of mhe present invention, RL is a
cyano group. [0046] In a nore preferable enbodi mrent of the present
i nvention, Rl is a cyano group; and 10R2 and 123 are a hydrogen atom
[0047] In an even nore preferable enbodi nent of the present
i nvent i odTonRthei group egnsisting pbemp oxyERnantoR andsulfuhstdmpgea 8atcom  and
15R4 is a hydrogen atomor a Cl.6 al kyl group. [0048] In an even nore
pr ef er abl1&-aepbripdbivycls anometip hetseasyclehawingildn 9 qRIbonatemeyrathbtag oup;
R2 and R3 are a hydrogen atom 20R4 is a hydrogen atomor a Cl.4
al kyl gr &gisroateins selected adepradeniboiipmdhrigrond cREBIStnZHEwn ORESF ateme
foll owi ng. to D a Cl.6 al kyl group,.b) a halo-Cl 6 al kyl group,
c;) a het DGR RS @4 3 _@toa%kiw%a?fg@st, Easdjslgtawcmlaa d@ymgm&gadﬁr@nb?n
the ring of the aralkyl gro I s unsubstituted or substituted with 1
to 5 ubgﬁvgwglriSHﬁéfpﬁéﬁf&éﬁayﬁ%ﬁ YA Rat G RSO E BUE | ng of
a hal ogen_at a,C1.6 alkyl -qroup, hal 0o- C1. 6 al kyl grqup, a Cl1_6
21 Koxy oreh L TREeH invied S iy M wpedbioatidiy - &1
al kyl gr ) [ pe of .the h oary] -ClL..6 al kyl group is
10 unsabatrt SRR, g PRafi feBBr Bl irtalvs |
i ndepend . ed: 1:St |
ar oup, o P LB e SOy DG DR Ik B R R S
al koxy. CorderdbliithiefI0Hiidatbly R itk AR o). Bhdtfh1cHE OByl dmdi
RI 2RI3N- 1. 6 a?kofgf odgzey grlfg'(]%up,p%r’El BlelobiByclit Admitic
10  heteroaryl groups include indazolyl, benzofuranyl, benzothienyl, benzothiazolyl,
quinolyl, isoquinolyl, phthalazinyl, benzimidazolyl, benzoxazolyl and the like. The
heterocycles include all position isomers such as 2-pyridy}, 3-pyridyl or 4-pyridyl.
[0034]
The term “aralkyl group” refers to an aryl-Cj_¢ alkyl group such as a benzyl
15  group, a phenethyl group, a 1-phenylethyl group, a 3-phenylpropyl group, a 4-phenyl-
butyl group, a naphthylmethyl group and the like. Preferred aralkyl groups for R®, R®
and R’ are a phenyl-C). alkyl group, and more preferably a benzyl or phenethyl group.
[0035]
The term “heteroaryl-Cy_¢ alkyl group” refers to a 2-pyridylmethyl group, a
20 3-pyridylmethyl group, a 4-pyridylmethyl group, a 2-pyridylethyl group, a
3-pyridylethyl group, a 4-pyridylethyl group, a 2-thienylmethyl group, an
imidazol-1-ylmethyl group, an 2-imidazol-3-ylmethyl group, an 2-imidazol-1-ylethyl
group, an 3-imidazol-1-ylpropyl group, a 2-thiazolylmethyl group and the like.
[0036]
25 The term “C;.¢ alkeny! group” refers to a straight chained or branched

unsaturated hydrocarbon group having 2 to 6 carbon atoms such as CH,=CHCH,-,
CH,=CHCH,CH,-, CH;CH=CHCH;- and the like.



i) a RR2ZRI3N-C(0)-C1.6 al kyl group. [0049] In an even nore preferable
enbodi nent of the present invention, Rl is a cyano group; 20R2 and R3
are a hydrogen atom R4 is a hydrogen atomor a Cl.6 al kyl group; R5
is any one of the following a) to h):1a8) a Cl.6 al kyl group, b) a
hal o- C1. 6 al kyl group, 25c) a cycloal kyl-Cl1 6 al kyl group, d) an

aral kyl group, wherein the ring of the aral kyl group is unsubstituted
or substituted with 1 to 5 substituents independently selected from

t he grouf0@bilsi sting of 20 a hal ogen atom a Cl1_6 al kyl group, a

hal o-C1.6 al kyl group, a Cl.6 al koxy group and a hydroxy-Cl 6 al kyl

gr oup, e) alhetemodryd alkoxyeCid atkn! sgounipnclugiesreed-methoxyethylgrotp,ahe
heteroaryl -Cl. 6 al kyl group_is unsubstituted or substituted with 1 to
3 subst i PUBROSXYNERP eIl y-edrvethrbizprpmnt hathagrrseny! comwi asdithglies. a
Cl.6 alkéa%%ioup, a halo-Cl.6 al kyl group and a Cl_6 al koxy group,

f) a C2- enyl group, g) a Cl-6 al koxy-Cl_6 al kyl group, O

e i g
ot (Bt B S ey i e iRt
the gt oub B a;‘-’rr?'féf%ggﬁéfa{l%mrm%er SRR At B, -
group, ﬁxﬁé¥XQWE%?g¥gg$§$&%§§%héfE%Pgﬁ?@%g?ﬁ%ﬁgpgﬁh& (gbﬁPﬁéﬂ%ﬁm%he

heteroarrdogf} -6 al kyl group is unsubstituted or substituted with 1 to
3 substituents independently selected fromthe 20group consisting of
a Cli® al kyl oTRé'BumBeria 6Fthd rifig Aokl of BLeOstRn RN d Ferfrdsefited DY AY s HBHP.
f) a CL.6 al koxy-Cl_6 alkyl group, g) a R 2R13N-C1. 6 al ky?g group,
h) a RI2RigMaGl) i@ gaeasolldws al kyl group, or )

[Chem. 3]

[0040]

15 Ina cheﬁlical name in the present description, the marks “*” mean the relative
configuration of the asymmetric carbon atom. For example, 1-{[(4aR*, 6R*, 8aR*)-
2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH, 9H-thieno[3,2-g]quin-
olin-6-ylJcarbonyl}-1-butyl-3-[2-(dimethylamino)ethylJurea (Compound 1-24) means
that the asymmetric carbons at 4a, 6 and 8a positions are relative configurations.

20  [0041]

In the case where a compound represented by the general formula (I) of the

present invention contains one or more asymmetric carbon atoms, all stereoisomers in



i) a RI2RI3N-C(0)-C1.6 al kyl group. 25[0050] In an even nore

pref erabl e enbodi nent of the present invention, RL is a cyano group;
21 R7 and R3 are a hydrogen atom R4 is a hydrogen atomor a Cl..6

al kyl group; le is any one of the folll8wing a) to h): a) a ClL 6 al kyl
group, 5b) a halo-Cl_6 alkyl groom c¢) a cycloal kyl-Cl1_6 al kyl group,
d) an aral kyl group, wherein the ring of the aral kyl group is
unsubstituted or substituted with 1 to 5 substituents independently
sel ect ed s Bnon Ireonfipuinfiong spreh ofagymmetrigearbeysrnd thaiy mixtae ag al kyl

Lohy i o oei T8 aiyihg frope b U HEEEk gy 10nCh HohrHyh, pestls,
AT N T
i 2 SOl L B el By
alh% ;f)gen gﬁom -anoc(%%wlhs efn}?ngjr?éln@fepﬁ?gn?gl P'g]\ﬁ %edle%ifa?rglgﬁl% I g?soue |
wharel n Eredl st o BiRnich RoRciOire S8 M PR i Bt eBPP i e
Consi st i g T ear RLPHER. o HE CERATRGOR S RER B aTbY E BE8HP e
group, a(§hadindlakepxoERual ARchig Rl Al fsolontbinfatbe Wlﬁﬁtg}%( Is%o?e—eq’ the

al kyl group, wherein the ring of the heteroaryl-Cl_6 a oup iIs

unsubst i preb@fl idfenGo A boipQthdWeplschtdPby3the Ypadrhl EALR (DFependent | y
selected fromthe group consisting of a C1.6 alkyl group, a halo-Cl.6

al kyl0 gr phypmasehtizalGiadzeplailesult @icdofincludes £3olvatéhith aqlHeNNcetiledilyal Kyl
group, or f) a RI2R13N-C1.6 al kyl group.
acceptable solvent such as water, ethanol and the like.
[0042]
Compounds represented by the general formula (I) of the present invention
may exist in the form of salts. Examples of such salts include acid addition salts formed
15  with mineral acicis such as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, nitric acid, phosphoric acid and the like; acid addition salts formed with
organic acids such as formic acid, acetic acid, trifluoroacetic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, propionic acid, citric acid, succinic acid,
tartaric acid, fumaric acid, butyric acid, oxalic acid, malonic acid, maleic acid, lactic
20  acid, malic acid, carbonic acid, glutamic acid, aspartic acid and the like; basic salts
formed with inorganic bases such as lithium, sodium, potassium, calcium, magnesium
and the like; basic salts formed with organic bases such as triethylamine, piperidine,
morpholine, lysine and the like.
[0043]
25 In an embodiment of a compound represented by the general formula () of the

present invention,

preferably Rlisa cyano group;



[0051] In an even nore preferabl e enbodi nent of the present
invention, 5Rl is a cyano group; R2 and R3 are a hydrogen atom R4 is
a nethyl group; R5is any one of the following a) to f): a) a C1 6

al kyl group, 10b) a cycloal kyl-ClL 6 alldyl group, c¢) an aralkyl
group, wherein the ring of the aral kyl group is unsubstituted or
substituted with 1 to 5 substituents independently selected fromthe

group consistin aalhal o en atom a Cl_6 alkyl group, a halo-Cl_6
al kyl group, a Paamp yrble hydepgan lafedrioxy- C1. 6 al kyl group, 15d)
a heteroaryl - CL, 6 ~al kyI oup, wherein the ring of the

het er oaryl - Cl. é{anwregﬁa pall§’ pesibatom: of et (ors alliyseount agd iveth moreo
3 substitue F% i ndeﬁwndent |y selected fromthe group consisting of a
Cl_6 al kﬁre% ABEYR1” 6 al kyl group and a Cl.6 al koxy group, e€)

a Cl_6 al koxy- .6 al%}? ou IN-Ci 6 al kyl group;
20R6 is a hydr I P IY%HH %‘? f@egg’ﬂp"}ﬁlﬁga fo®he f0l 1 owi ng a) to d):
a) a yl b) an aral kyl group, wherein the ring of
the a aI k? gﬂéﬂg‘y??%alﬁsubstltut ed or substituted with 1 to 5

substitue ntI sel ected fromthe group consisting of 25a
hal ogen a%ghg&d@%%ggl gr oup, a halo-Cl.6 al kyl group, a Cl1.6

Subet T ot %E%f?ﬁﬂ%%%ﬂ@&%&@ﬂf sents | }]deéi{]SEﬁ?Fit selected fromthe
6 . -

6" al Koy 0 B Frofp HlOfL R e oF R, i InlaCh (AR of

even nore swsﬁmé@mtﬁ 1ecHtS%‘iibEfﬁﬁént@fndEﬁlﬁdQﬁtﬁﬁ@%ctéd"ff@zﬁtthﬁgmﬁglcoﬁs?stﬁg of

cyano group; R2 and 12.3 are a hydrogen atom R4 Is a

10R5itg any rangeRbrdmile €l hiryi @@uﬁ)a E;ﬂof@l . alyl %r&i]p ) @J salko:§" S6ip alil aa
cycl oal kyl -C1_6 aIkyI group, C) a al koxXy-C1_6 al kyl group, or
a R 6RI | NhfadroRy-@; s ylkyl group;
-e) a heteroaryl-Cy.¢ alkyl group, wherein the ring of the heteroaryl-C, 4 alkyl group is
unsubstituted or substituted with 1 to 3 substituents independently selected from the
group consisting of a C;¢ alkyl group, a halo-Cy.s alkyl group, and a Cj. alkloxy
15 group,
f) a Cy¢ alkenyl group,
g) a Cy.¢ alkoxy-C).s alkyl group, or
h) a R'R''N-C ¢ alkyl group;
more preferably R’ is any one of the following a) to f):
20 a) a Cy.¢ alkyl group,
b) a cycloalkyl-C,.¢ alkyl group,
¢) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or
substituted with 1 to 5 substituents independently selected from the group consisting of
a halogen atom, a Cys alkyl group, a halo-C.¢ alky! group, a C;.¢ alkoxy group and a
25 hydroxy-Ci.¢ alkyl group,
d) a heteroaryl-C, 4 alkyl group, wherein the ring of the heteroa;yl-Cl.ﬁ alkyl group is

unsubstituted or substituted with 1 to 3 substituents independently selected from the



15R6 is a hydrogen atom and R7 is any one of the followng a) to b):
a) a C1_6 alkyl group, or b) a RI2R131\1-Cl1.6 al kyl group. [0053]
20Speci fic exanpl es of preferred enbodi nents of the present invention
are conpounds sel ected formthe group Idonsi sting of: 1-{[ (4aR,
6R, 8aR)-2-am no- 3-cyano- 8-net hyl -4H, 4aH, 5H, 6H, 7H, 8H, 8aH,

9H-t hi eno[ 3, 2- g] qui nol i n-6-yl i carbonyl}-312- (di net hyl am no) et hyl]-1-p
ropyl urea (Conpound 1;;113; 251-{[ (4aR, 6R,

8aR) - 2- amghrscenssing ik Chy | allayl groupd a Balo-G atkid gBmMp, 8adla Cis alkoxy
9H-t hi eno[ 3, 2- g] qui nol i n-6-yl ] carbonyl1} - 1- butyl- 342-(di et hyl am no) eth
yliurea (EHPound 1-3); 24 1-{[ (4aR, 6R

8aR) - 2- am no-3-c¢ ano;gg-rrﬁ(tgyl -4H, 4aH, 5H, 6H, 7H, 8H, 8aH,

914-t hi en&F%,CZ-ﬁﬁ Y ot iEHYS EIRUPcer bony 1} - 313- (di net hyl ani no) - 2, 2- di e

t hyl pro - ty urea. (Conpound 1-4); 1- 4aR, 6R,
8a)I$)-p2_-g)r/ﬁ %ﬁgic%ﬁ@-ﬁéﬁ%éﬁ%‘@m, 4a11? 5H, 6H, 7H,{[8I(-|, 8aH,
othyl Puron. ( comtBumtarsergitsabty R SEEBHE b Siaing o) fo by ol Al o oyP

8aR*) - 2- ar np- 3- _g-methyl-4H, 4aH, 5H 6H, 7H, 8H, 8aH,
9H- t hi eno%?%'@f%ﬁ?%%? - 6- yl | car bony1} - 1- but yl - 342- (di met hyl ami no) et

hyl Jurea’ 1~ 24 ) -{[(4aR*, 6R*,

8aR*) - 2- a(ﬁfﬁg}?‘g- c%alrllcol-'é%l%%%lf-’ 4H, 4aH, 5H, 614, 7H, 8H, 8aH,

9H-t hi eno - el i ' ony1}-312- (di net hyl am no) et hyl ] - 1-(
2- phenyl etE @Iéfgélggk?%ﬁggﬁ%ﬂokﬁ%r? 1-{[ (4aR*, 6R*,

8aR*) - 2- ag) BRJQRIW@]QhﬁMgi 1-4H, 4aH, 5H, 614, 7H, 8H, 8aH,
9H-t hi eno[ 3, 2-g] qui nol i A-6-yl [ carbony1}-312- (di met hyl ani no) et hyl ] - 1-(

3- meipt hyl but yRF i geffA07Royadedn 43, 1-{[ (4aR*, 6R*,

8aR*) - 2- am no- 3- cyano- 8- net hyl-4H, 4aH, 514, 6H, 7H, 8H, 8aH,

9H- t hi eno[ 3, 2- g iiprefeirabiy Bny bl the fyllblridg Boyk- 342- (pi peridin-1-yl)e
t hyl Jurea (Conpound 1-46); 1-{[ (4aR*, 6R*,

8aR*) - 2- aA) a0 3alkylagrou®- met hy1- 4H, 4al 4, 5H, 6H, 7H, 8H, 208aH,

9H-t hi eno[ 3, 2- g] qui nol i n-6-yl ] carbony11-342- (di met hyl am no) et hy1] - 1-(
2, 2-di - e} aldlpilapyatol geovpConpound 1- 56) ; 1-{[ (4aR, 6R

8aR) - 2- am no- 3- cyano- 8- net hyl - 4F1, 4aH, 514, 6H, 7H, 8H, 8aH,

9H- t hi enof)® Ietggpeysilendkylr-ie-afjl @ourony 1} - 3- [ ( 2S) - 1- (di et hyl ani no) pr op
an- 2-g1] -1- ethlylurea (Conpound 1-57); 251-{[(4aR*, 6R*, )

8aR*}4 2- afd ﬁa-@aﬁ%rﬁom nwherpin. ahg ripgHof shey arglyl greupsis, ugsupstituted or
9H- t hi eno[ 3, 2-g].qui hol i n-6-yl ] carbonyl} - 312-](di met hyl am no) - 2- met hyl p
ropyl] - 1- Wéﬁ@’?%‘é‘éh E & @fﬁ‘weﬁ%ﬁ@en tly se ected flomygregroyReonsisting of

Okt hi anof 8525 GG o 31 Feh ST L Skl By ity Lo by
t8§|% i % ghﬁﬁ)l&u léﬁ?yéﬂ_ ?gé)r_‘ﬁﬁﬂh;[ ?jﬁ 4aH, 5H, 16&,[ (iﬁ,R’ 833 8aH,
o oL OSBRI AR B Bl
ot 11 enopsgiedE Xt el Rl 18 3 sbtdlyonthacBigrenty serdbn AR e
hyl urea (£8P WALstiiglOP):Cig alkyl group, a halo-Cyg alkyl group, and a C).s alkoxy
group, _
f) a Cy¢ alkoxy-C,¢ alkyl group,
g) a RPRPN-C,¢ alkyl group,
25  h)aR"“RPN-C,4 alkoxy-Cy. alkyl group, or
i) a R”R™®N-C(0)-C).¢ alkyl group;

more preferably R’ is any one of the following a) to f):



101-{[ (4aR, 6R, 8aR)-2-am no- 3-cyano- 8- net hyl -4H, 4aH, 511, 6H, 714,
8H, 8th,

9H-t hi eno[ 3, 2-g] qui nol i n-6-yl ] carbonyl1-311-(di net hyl am no) - 2- net hyl p
ropan-2-yl]- 1-ethylurea (Conpound 1-1@6); 1-{[ (4aR, 6R,

8aR) - 2- am no- 3-cyano- 8- net hyl -4H, 4aH, 5H, 61-1, 7H, 811, 8aH,

9H-t hi eno[ 3, 2- g] qui nol i n-6-yl ] car bonyl }

-312- (di net hyl am no) - 2- et hyl buty1] - 1- et hyl 15urea (Conpound 1-107);
1-{[ (4aR, apRC18alRyl 2roam no- 3- cyano- 8-net hyl -4H, 4th, 5H, 6H, 7H, 8H,
8t h, _

9H- t hi eno[P3abalgteui 4yl giow.y| | car bonyll 342 (di net hyI amno)ethyl]-1-e
t hyl urea (Conpound_ 1-108); _and (4aR,

8aR) - 2- amChcﬁnsﬁE?y@ﬂogl@llﬁaemrﬂmmhe &ing, 0@1 e Mlkyl quup &3 pns@hstituted or
209H-t hi enqf 3, 2- i no n- 6-yl ] carbonyl} - cyc pro yl met hyl ) -312-(
di net hyl afitdst Iﬁﬁﬁfﬂ”ﬂﬁﬂﬂa b%ft%?ﬁﬁ%l}’ﬁlapelldi’@@) selgst enﬁf@BBFP‘é%%tW of

acceptabl e 13 |t therof ounds sented by

the g ner&| O AO-@ - @33%%9 2GS BRI ca 12 98 GFutpa pide
by net hod lﬁlé ikﬁt ed in schenes 1 and 2. [0055] [Chem 6] , RS,
R4, R5, ltﬁﬁl W a, R, Rand R7 have the sarre meani ngs as

S?fk'y{'egr 238“% RO 20u1 Ao ohabiithe BRI Tk o103 Sy i
trifluor Oﬂﬁ%@ﬁﬁf‘eﬁu&r Qﬁxﬁtﬂf@fl \girﬂg\lfptooar sﬁlﬁﬁt&e@&e\m &%;énh?ilﬂg se?e teﬁlfrﬁm the

al kyl group or benz represen suc

ke, [ QoBaP st seLeng) ﬁW%@Fﬁ%@%ﬁ‘S@?@é@dﬁc 59‘%;?%3’%

by ahgali gpabxgglgby}sc%gﬁ(ya ogpi@ derivative (X) in a suitable
sol vent . e solvent uSed in the reaction, for exanple, nethanol,

et hanol , wai RERPNeCK abyell @bupan, a mi xed solvent thereof and the like
can be illustrated. As the base, for exanple, sodium hydroxide,

pot assi um hydr exdnd@orel préfeiabiy Rilti;ranyioﬁie oéthd fohewlnigl® tcan be
illustrated. The reaction tenperature is usually at 0OC to 10 refl ux

t enper at uays Ct-hakylkearotp,on tine is usually 10 mnuites to 24 hours,
varyi ng based on the starting naterials enployed, the solvent, the
reaction bempearathyt egravp] wherein Wee ring of the\mralkyldgrabpr isv ansubstifiad pr
can be prepared by condensing a carboxylic acid derivative with am ne
(X1)13 n t subspiutadienicle | 60 S aubstitiepatssindependentlyrselecteddron thergrogmtansisting 48
the inert solvent, for_exanple, acetonitrile, N, Ndinethylfornman de,

t et r ahydr @heﬂpaw atom, gt Aller ereun. ahaleCr.ealiykeeups GCentlkexegwop, andd
the like 1%? il Iu rated. As the condensing reagent, for exanple,
di cycl oheRyRcarboapl 8’&9‘11%

gi-i éﬁeﬁ;lng%pg%ﬁam n%—ég- yl gr(%pr,%vh%lgegr? (t)k%l rlngg] gf thr(l, h%ge?(():alh’gflo&: S gl'kyl group is
4- (4, 6-di net

hydr ochl o/l Sqﬁta&toﬁfgpgt@t%‘i ﬂ’oé}{? I)3I %@m&;h %&ﬂ@’lsgfr‘?"wd from the
10
L SRR 3t U8 SolPRblof a3 o300 Rt B 0e LB AT HPE L MRakS erou,

mat eri al soerrpl oyed, the solvent, the reaction tenperature and the

like. Alternatively, the am de derivative (XIl) can be al so

pr epar ed ﬁuR‘lﬁN &1891%(21 éﬁﬁpoxyl ic acid to its reactive derivatives

(for exanple; an aci an acid anhydride, a mxed acid

anhydri de, g&gﬂq He B’ e o s b ester, a 25

2, 5-di oxopyrro@s?dl ne té?’ gndlt%{ﬁl ke) accor Q%‘lg) conventl onal

net hods, 4ol ¢ owky1Ryold)er condensation with am ne (XI') or the salt
therof in'a suitable sdlvent in the presence or absence of a base. As

t he #pl vemta RSREN-Q, } heyrgodgnsdti on reaction, for exanple, 28

a

preferably R' and R'! are each independently a C;.¢alkyl group, or R"¥and R,

together with the nitrogen atom to which they are bonded, form a cyclic amino group,



acetonitrile, N N-dinethylforam de, tetrahydrofuran, nethylene
chloride, a m xed solvent thereof and the Iike can be illustrated. As
t he base, for exanple, potassium carbonate, triethylam ne,

NN- di i sopropyl et hyl am ne, pyridi ne, NiImet hyl nor phori ne,

N, N-di nethyl aniline and the |like can be illustrated. The reaction
tenperature is usually 5 at -20C to reflux tenperature, the reaction
time is usually 1 hour to 24 hours, varying based on the starting

mat er i al swheagin dlyeeyclie h@umemts unshiestitwed o1 orstimmderigt Loe2 fhd atkiye

i ke. Al ternatiy the amde derivative (XII) can be al so
pr epar ed %«MSr @%MFEM%Rm zmddwaae aaph indepsirdgnidy o C14 Alkykgroup, or R and
derivativg;(X) and amne (XI) in a suitable solvent. 10 As the

sol vent U edogsther vath s aitragsn atom toswhish ey ase hemsi, formgrayglinaminoa

m xed sol vent thereof and the |like can be . illustrated. The reaction

t enper at &0 ¥hgeEp heyelic amime greppis gesubsiutedorsebsituted mith lonkGas | v
1 hOUé to 2% hours, varying based on the starting materials enpl oyed,
the sBl véHYTStMESr eacti on tenperature and the |ike. [0057] 15Step 1-2
An aryl ﬁ@@ mat e derivative (XIV) can be prepared by allow ng an

am de derfvative (XII) to react with an aryl chloroformate (XIII) in

i | f | d
o he et | oth ol BnbOBRAESEN o8 sBSEnicd byl sl BRI P 1S°
il d
hoxamet vt di s PasTindifi e pledin g3 b€ e U0l () e proferably & genral

tert-but gyhdg, andwhBei | ke can be illustrated. The reaction
tenperature is usually at -78C to 50C, the reaction time is usually
15 mimut eshd@. A4 hours, varying based on the starting materials '
enpl oyed, the solvent, the reaction tenperature and the |ike. [0058]
25Step 1-3 An acylurea derivative (XVl) can be prepared by allow ng
an aryl carbamate flerivative (XIV) to react with am ne (XV) or salt
thereof in arj nerk ent _Rh the 29 presence or absence of a base.
As the inert solNentyusedN'n the reaction, for exanple, 2-propanol,

t et rahydr of uran,| net Ienegghlorlde 1, 4-di oxane, a m xed sol vent
ther eof apdgé ke W IIustrategE)As t he base, for exanple,

pot assi um car bonat e, am ne, di i sopropyl et hyl am ne,
pyridi ne, N-methyl norph 5 N, Ndinethylaniline and the |Iike can
be illustrated. The reactldﬁ‘tsnperature is usually at 0C to 150C,

i ' m nutes to 24 hours, varying based on
the starting materials enyl oy& t he sol vent, the reaction
tenperature and the li kel [OOS{st?ep 1-4 10An acyl urea derivative
(XVl) can be prepared by allomnng an am de derivative (XI1) to react

with isoc ner sol vent th metal .catal |n the
presence %@%ﬁs"@% g 0‘} f”g Pfé“’l F%’éﬂf\%%ﬂ%ﬁ]tm%@’é%iofﬂ § H%H
reaction chl ori.de, chl or oet hane, .

Chtor of ofth T aHEL St ﬁef-ﬁf ln%%lﬁ’ieﬁée@ﬁ?ﬂ:‘? bY i geon Shpen

sol vent thereo e _can he

catatyst . for woRelthuy b (P pesphigd bR e OIEHTB R e eenrel
cop (1 er(l) iodide and the |like can be illustrated.
As Pﬁ% I%ﬁ%ﬁgﬂﬁﬁgymgﬁﬁgple tri phenyl phospi ne,

tri-para(ﬂ%hyl hosphine and the like can be illustrated. The reaction
tenperatLre I'S usually at 0Cto 120C, the reaction tine is usually 15
m nutes to 24 hours, varying based on the starting materials

enpl oyed, the solvent, the reaction 20 tenperature and the |ike.
[0060] Step 1-5 An oct ahydro-1H qui noline derivative (XVIII)
can be prepared by renoving a benzyl group of an acyl urea derivative

(XVI) wherein R4 is a benzyl group in a 25 suitable solvent under an
at onosphere of hydrogen in the presence of netal catalyst. As the




30 pal | adi um carbon, platinumdi oxide and the |ike can be
illustrated. The reaction tenperature is usually at roomtenperature
to 80C, the reaction tine is usually 30 mnutes to 12 hours, varying
based on the starting materials enploy&d, the solvent, the reaction
tenperature and the |ike. 5[0061] Step 1-6 A

6- oxodecaqui nol i ne derivative (XTX) wherein R4 is a CL.6 al kyl group
and a 6-oxodecaqui noline derivative (XIX) wherein R4 is a hydrogen
atom can be preparegl by acid hydrolysis of a ketal derivative (XVlI)
wherein R4 is_a Cl ;6 al kyl group and a ketal 10derivative (XVIIIl) in
a suitable §§PM§n : e shtVent used in the reaction, for exanple,
tetrahydrofuran}“dine hoxﬂ@thane, 1, 4-di oxane, nethyl ene chloride,
1,2-dich¥§é§§tha e, cploroform water, a m xed solvent therof and the
| i ke can I t eth he acid, f exanpl e, sulfuric acid,
hydrochl oric @cid,cghOSo d acid, ace??I aci d,” net hane- sulfonic
acid, benzenesulfonic a
reaction 15 tenperature isyvUsudly at -50C to 100C, the reaction tine
is usually 10 mnuetes to 44_hpurs, varying based on the starting
mat eri al s enpl oyed, the veny, the reaction - tenperature and the
i ke. Alternativeﬁg, a Gﬂé&%ﬁ%caquinoline (XIX) wherein R4 is
a halo-Cl_6 al kyl group can be prepared by allow ng a ket al

an i nor t© 2 D oonrp bR A e s b 87 ol 2le O oSl RERFR o dafl ol

resence o

ketal rig i F i i .vent
P A e bt e e
tetrahydnnﬁg}an, N, N- di met hyl f onnami de, di nmet hoxyet hane, 1, 4-di oxane,
met hyl ene chloride and the |like can be illustrated. As the base, for
exanmy e, pot asHi dftetanbloRaRding®s biiReGRéLRAVtioh! | et hyl ani ne, 25

N, N-di i sopropyl ethyl am ne and the like can be illustrated. The
reaction tenpeRaisk €&ans gesupal |y at OC to reflux tenperature, the
reaction tine is usually 1 hour to 24 hours, varying based on the
starting[0@d6pri al s enpl oyed, the solvent, the reaction tenperature
31 and the like. [0062] Step 1-7 An octahydrot hi enoqui noli ne
derivative (| aln zmordpefmradiarmiodiyeat bithe presentSnéntixndecaqui nol i ne
derivative (X X) to react with conpound (XX) and sulfur in an inert
sol vent in theRpiseseiase sonupatisbnce of a base. As the inert sol vent
used in the reagtion, for exanple, ethanol, nethanol, 1,4-dioxane and
the 10 ke can bR and Rsttedtlydrogss atame base, for exanple, norpholine,

pi peridine, triethylam ne and the like can be illustrated. The
reactionﬁpéﬂberature is usually at OC to reflux tenperature, the

reaction 10 ti is usually 15 mnytes to hour s, . varyi ng based on
the starting rR@vsR SERHIE < epthodzann) ofihe revisnt i¥entioon
tenperature ag%lihe | i ke, [0063] Step 1-8 An acyl am de derivative
(1) can be prepalP@fYBY° &9%wi ng an 15oct ahydr ot hi enoqui nol i ne

derivative (la)z2t eact wi.th an acyl gting reagent in an inert
sol vent in thgﬁp@g%%n%gagwdgﬁggﬁgghﬁpga base. As the inert sol vent

useddn the r i ) t drofuran, 1, 4-di oxane,
netﬁflene chIg??%gaggg%%éﬁgﬁgggg?ﬁéEﬁVLégﬁgn be illustrated. As the

acylatiqg jgagent, for exanple, an acid halide, an acid anhydride, a
m xed ac'g nhydride and the |ike can be illustrated. As the base,

for exanple, 2@ RAESSIHIHLAL j 1ne, ;

N, N- di i sopropyl et hyl a%i n‘gl,) p;ggg?%@?d@éﬁg%%%{%Sgﬁrolw%naon’

N, N-di et hyl angl s yansloldhp; | i ke can be illustrated. The reaction
tenperature is usuaFIy at 0Cto reflux tenperature, the reaction tine

is usually 15jgﬁgﬂﬂpﬁ&ugghg&m@ggw§nnvarying based on the starting
mat eri al s enpl oyed, the soOlvent, the reaction tenperature and the

20 R'isa hydrogen atom or a Cy.¢ alkyl group;

Réisa hydrogen atom; and



32 inert solvent, and then to react with a Cl-6 al cohol. As the inert
solvent used in the reaction, for exanple, nethylene chloride and the
like can be illustrated. The reaction tenperature is usually at -20C
to 60C, the reaction tinme is usually 19hour to 48 hours, varying
based on the starting materials enployed, the solvent, the reaction
tenperature 5and the |ike. [0064] [Chem 7] Schenme 2 10 In the
formula, R2 and_. R4 have the same neanings as defined above. [0065]
Step 2-1 R’ @oapownecritheadolivyings tBé): prepar ed by conducti ng
coupling reaction of 1,4-cycl ohexanedi one nonoet hyl ene ketal (XXlI),
am ne ( XOBH) Candlkol gBEBoNet hyl ) - 15acrylic acid ester (XXI11) in an
i nert sol enh. 2§ the . inert solvent used in the reaction, for

exanpl e, bt bdAL 16 &8%Pand the |ike can be illustrated. The
reacti on tenperature . suglly at -50C to reflux tenperature, the
reaction fl e@%”ﬂﬁﬂ%k?baﬁﬁﬂ rB1?Y-24 hours, varying based on the
starting terials.enpl oye t he, sol vent,.the reaction.te rature

35" arfi e oFi A GRBYS L Bl 30 Gingo b dht sylkeh it SARGHIB or

presence. S=iffRTRRIE oy her afertaeh bslobica R et Bigh Gpsting o
e 11 ke, - AaepHEetoB S HEUGD. iy SR B E SRR Bl
tetrahydrRﬂ@me(hggggpggh?hethanol, ethyl acetate, 1,4-dioxane, a

m xed sol vent therof "and the Iike can be illustrated. As the acid,
for exanpbe, hatlohHNich 3k ors WeRliR HeCriAE bl theate8lrb&yReE( g aﬁ(?pgltoﬂ? is
| i ke can be illustrated. 10 The reaction tenperature is usually a

-50Ci¢ 0 SQfsubithited @RGubS Ul WRtH $ tYSURIDsNtudfs Thdupeh@Sitly Sefbtel GHIS the
varyi ng based on the starting materials enployed, the solvent, the

reacti on geupenasising and Che alkyk @roudp) A6Hd10-8; g malRyi3grbby hen Rt Gahlkox
active compounds (Xa) and (Xb) can be prepared by allow ng conpoun
(X) to sepaonpte by mean of optical resolution by crystallization such
as preferential crystallization, diastereoneric salt formation,

i ncl usi onf)adrl abscatyt O alkbyledrewmnce enrichnent and the |ike, enzymatic
optical resolytion or direct optical resolution using chiral colum
chr omat og2)pRyR 200s¢ ekl gioipal col utm used in the direct optical
resol ution by,the chiral columm chromatography, for exanple,

CH R PAKDY & B gRsDNetedalirary-Cos alal swmpieni cal | ndustries) AY-H

colum, AD-H.gokum, 1A colum and the |ike can be illustrated. As
t he eIutﬂﬁ@F%d$V@ﬁ¥G3hﬁéﬂéﬂ%ﬁl&ﬂ@ﬁhanol, et hanol , 2-propanol,

diethyla&h 8 a m xed solvent therof and the |like can be illustrated.
The el ut g}lowrate is 0.5 n/mnto 10 25 mUmin. The eluting

tzggp ﬁlr ta t ,tj [)e2i7 nlr%%]ue%lf:%é'gg% pr]é(%ecl;alt)lg egl%gdirr?er}l(tj 0% trfl% pggs%gtcigli/gnr%io\{l\?vel ength is
R! is a cyano group;
20 R*and R are a hydrogen atom;
R*is a hydrogen atom or a C)_g alkyl group;
R’ is any one of the following a) to h):
a) a Cy.¢ alkyl group,
b) a halo-C,.6 alkyl group,
25 ¢) a cycloalkyl-C; ¢ alkyl group,
d) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or

substituted with 1 to 5 substituents independently selected from the group consisting of



34 The forenentioned schenmes are exenplary for preparing
conpounds of the present invention and synthetic internediates

t hereof Those ordinarily skilled in the art will appreciate that
various changes or nodifications of tia forementioned schemes nmay be
made wi t hout departing fromthe scope of the invention. 5[ 0069]
Compounds represented by the general fornula (1) of the present
invention and .internedi ates for preparing the conpounds of the
present i pvetageortanre Oes akkol atoud, @halou(id dlied, grodp, reCud alkoky groupadd ag
to conventional isolation or purification techniques well known to
those in térogytCiafalloi@rqut evant field, such as sol vent extracti on,
crystallization, 10 recrystallization, chromatography, preparative
hi gh per f 6 FrdstcEoayldi-ealknl eupoyhephythe ringiod the heteropnbis atiotgompdis
of the present .invention prepared in_the above-nentioned schenes

exhi bt ex&BHYbsiRtegopratHosidtugss’ Wb dptood substipdents mdepeadentl; seleqtedk Tomnige
are accordi ngl 15.useful, a treati.n r ophyl actjc agent for the
vari otis dgEOé’g’é%QS‘ ?ﬁ%@"@jkﬁe%@&’@rhaf%ﬁi-éﬁgﬂfgféﬁ? &%‘i(%ﬁ"p-gé, O¥Y group,

conpounds ofct hgl Frisent invention are useful as a treating or
or ophy| actH 2Cat B §EHPas Par ki nson' s di sease, restless |egs

syndr one, r lactinanya or the |like, especially useful as a
treating 8%%?-&5@‘%%‘ nd'ﬁé‘gg}rl]?ms“@c%r as Parkinson's disease. 20[0071]

Conpounds e 1, seamé,i ntion can be also used, if required, in
conbi nat i gggv%ﬁrgtcﬁér rlltglFbt{%ér ki nson drugs. As the other

anti - ParKi nsoanriéJQﬁy'rggéngg -£Qf exanple, L-dopa; dopam ne D2
receptor agonists suc S calglérgol i ne, bronocriptine nesylate,

tergygide, tal RiexalyeodyAtReIIBHitEa) th@PRi ni rol e hydrochl oride,

pergol i de 25 nmesyl ate, pram pexol e Hydrochl oride, rotigotine,

aponoi phi Aea @nglalkiesrbike; anticholinergi c agents such as prof enam ne,

tri hexypheni dyl hydrochl ori de, mazaticol hydrochl oride, piperiden,

pi r ohept i Bea hyler@Ghulle igetaip, met hi xene hydrochl oride and the 35 |ike;

adenosi ne A2A receptor antagoni sts such as istradefylline and the

| i ke; NVD#) « esteptyniodktla@oalkylersych as budi pi ne and the |ike;

nonoam ne oxi dase B inhibitors such as selegiline hydrochl oride,

rasagi | i né) mesyblkye,grewf,i whmicde the gidgavt thadiralkgl lgidug; isCOMIubstituted or

i nhi bitors such as entacapone and the |ike; aromatic L-am no acid

decalthoxysubsatugidriitly | top subiidkentsindenepierdlysseleoted Seoma fieomowm dortsisting of

| i ke; droxidopa, nel evodopa, threodops; zoni sam de; amantadi ne

hydr ochl ot hdleseheomhe Gisakyl[gomn]e herCra el o, & Smpadioxygreup and a

conpri si ng,.a,conpound. represented by the general formula (1) of the

present ifv8ntY-bms 8KYhgi9MAs naceutical |y acceptable salt thereof 10 as

an active ingredi elilt ca tfe admi qi stered.in ¥ari ous dosage forns
agder

dependi ngP)chMEHEPY iy SEQEPTREFIn dessiaeot Bedistarryities plkxbietosp is
i Gui oo, BIHETERES O sippise obfod B poufeiBed SRRy R i dhe

dmi t d l ]2 t | ly. ,.[0073] .,15Ph [

conpas: 1 BALP BORTIE U COGUIHE P BB By e AereHPOrBPHRI a

I ft [ ' har ticall t abl | t

her eof | cafBa Harr B A Bofki ng”a conpound rep esented by the

general fgarmpipisd ¢ or; ?1 @Jpﬁgmaceuti cally acceptable salt thereof and
@ &%u%( c (

at | east ‘One pharma ddi tive. These pharnaceuti cal

conposi tipnsp CRMNRE, %gkm_@g_?gkkgrg%gggag ng, diluting or dissolving

20w t h appropriate pharneceut| tives such as excipients,

di si nt egraREeiRBNCENSG, J AByligg@ns s, diluents, buffers, tonicity
agents, preservatives, wetting agents, emulsifying agents, dispersing
agentss, @oadj | izing agents, solubilizing agents and the like, -
according to a conventional formulation procedure dependi ng upon

In an even more preferable embodiment of the present invention,

R! is a eyano group;



36 condition to be treated and the like, which is approxi mtely
within the range of fromabout 0.1 ng to about 300 ng per day per
adult human, preferably about 0.5 ng to about 30 ng, in the case of
oral adm nistration, and approxi matel @iwi thin the range of from about
0.01 ng to about.50 ng per day per adult human, preferably about 0.05
5 mg to about 10 ngy, in the case of parenteral admnistration. The
dosages may be %dm n| stered in single or divided doses, for exanple
one to several Riand®’ deg 4 hydipgovspm; A phar maceut i cal

conbi nati on congrising a conpound represented by the general fornula
(1) of the predentahridieaen gamor 2L pralkyheteuti cal |y acceptabl e salt
thereof 10 and _qt her anti-Parki nson drugs can be administered as a

si ngl e phar mac&utis &y onsgrsesfollopingdiphlsi ng all of active

i ngredi ents, separately fornul ated pharmaceuti cal conpositions
each of mﬁ?%ﬁléﬁgﬁhygﬁ% a single active ingredient. Were separately

f or mul at ceytical compositions are used, the conpositions nmay
be ad%‘n’ ni gggﬂglﬂr@ %{tgé?%p concurrently or at different intervals.

Conposi t1 A R B os i §L?L§§eﬁep%a;23‘3$3;'efﬁ'er with an
ohar ﬁsé'ei‘.? A A orBRP AR, e i Z W BARSH Becieo Sonpeibsifpiod ot
gener al %ﬂyﬂh@e&@?g f otsggbaﬁ& %a iaro%legkdafr&ﬁ%eﬁfiﬁ#%n%ﬁ!tmg of

accept abl e sa CI ns

pref er abl y 1ireeh b, e, L gl gﬁ]e@%%a%-@{g Al @eatcl%tag%@cﬁ/%&fp%cﬁa

di sease, restless | égs syn yper prol a a or

espep@allyy&§$?cggam5h c)tuf,eatlng or preventlng agent of Parkinson's
di sease. [007 I'n a phar haceuti cal conbination conprising a conpound

repr esent g hntetods 135 08Ka dg%upf QHEIA tHd I)m%bf theeAdrbRGEUY. hambl ¥roup is
acceptabl e salt thereof and other anti-Parkinson drugs,

conpoundi ngsubgtitiedafr subsiteriBrith ¢an %@b@ﬁm&@t@rm@ép@h&en@l@tseremeﬂeﬁ!om the
dependi ng on the age, sex or body wei ght of the individual patient,
the 37 sgevprcotsstin dffacC;diatledgeyupad itloiGity Akylanolp #m@, a dpsdexy abap,
adm ni strati on nmethod, conbination of nedicanments and the |ike.

[ 0078] Th8 affesdkanyl gwoaption is further illustrated in nore detail by
way of the 5 fol|low ng Reference Exanples, Exanples and Test

Exanpl es. gHolesvdkoxy-hes pikskgmupiatvention is not linmited thereto.
EXAI\/PLES 007%10 Ref erence exanple 1-1 Ethyl 1

' -net hyl- §1§¢mWBQDHBxahydro 1' H spi ro[ 1, 3- di oxol ane- 2, 6' - qui
nol i ne] - 3' - car ppxyl ate To a m xture of ethyl

2- (br ononet hyl ¥a§r®hyélf%ge(12’@%24jlﬂ and t ol uene (320nL) was added
dropwi se a m xiure of a % aalsn nS met hanol solution (24. 1)
and 15 toluene%8§ﬁﬁyoﬁﬁ8 fywhil e stirring. The mixture
was stirrgp é gﬂnlnutes To the m xture was added a m xture of:

1, 4- cycl oftéxardt e fhoet hyl ene ketal (14.00g) and tol uene (100nL)

und S s. The m xture was refluxed with the
Star q%gaggfggw %& U} 5 hours. After cooling to room

E?Z‘g’?éf‘ or Qo P I e P RCRRo b SOURT B B iscinspbiuied o
EE?E‘?}E{ oo ERute ?%?lﬁﬁﬁ%W%&Pgﬂﬁi&ﬁ%?ﬁd%%@z{gg‘%g oty e G S OF
oo | oo feleiCabliCe 0.1 RoR AMALARSILE AL group, 4 6. iﬁ?*ﬁ?@anﬁ ;

2. 15- 2. 35 PAHN.O). alR o(ll;%H s), 2.75-3.00 (2H, in), 3.10-3.20 (1H,
m), 3.85-4.05 (4 %%} 4.15 (2H, q, J=7.1Hz)

25 d)a heteroa1yl—C1_5 alkyl group, wherein the ring of the heteroaryl-C,¢ alkyl group is
unsubstituted or substituted with 1 to 3 substituents independently selected from the

group consisting of a Cy.¢ alkyl group, a halo-Cy.¢ alkyl group and a Cy.¢ alkoxy group,



[0080] 38 described in reference exanple 1-1 using the corresponding
am nes instead of methylam ne. These were illustrated in Table 1
[0081] [Table 1] Reference exanple Strucutre Reference exanple
Strucutre 1-1 0 O N 41 00 -3 1 0 O N22 41 00 1-2 --0 O 40 4111

e) a Cy- alkoxy-C,.¢ alkyl group, or
f) a R"RPN-Cy.6 alkyl group.
[0051]
In an even more preferable embodiment of the present invention,
5 R! is a cyano group;

R?and R? arc a hydrogen atom;
R*? is a methyl group;
R°is any one of the following a) to f):

a) a C;¢alkyl group,

10 b) a cycloalkyl-Cy_g alkyl group,

c) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or
substituted with 1 to 5 substituents independently selected from the group consisting of
a halogen atom, a Cy.¢ alkyl group, a halo-C;.4 alkyl group, a C;.¢ alkoxy group and a
hydroxy-Ci.¢ alkyl group,

15 d} a heteroaryl-Cy.¢ alkyl group, wherein the ring of the heteroaryl-Cy.¢ alkyl group is
unsubstituted or substituted with 1 to 3 substituents independently selected from the
group consisting of a C;.¢ alkyl group, a halo-Ci.4 alkyl group and a C;.¢ alkoxy group,
e) a Cy.¢ alkoxy-C,¢ alkyl group, or
£) a R'R'N-C,.4 alkyl group;

20 R® is a hydrogen atom; and

"Ris any one of the following a) to d):
a) a Cy.6 alkyl group,
b) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or.
substituted with 1 to 5 substituents independently selected from the group consisting of

25 a halogen atom, a C.¢ alkyl group, a halo-C,.¢ alkyl group, a C;.¢ alkoxy group and a
R“’R”N-C;-g alkyl group,

cra heteroa.fyl-Cl-ﬁ alkyl group, wherein the ring of the heteroaryl-C,¢ alkyl group is



00 5[ 0082] The physical data of reference exanples 1-2 to 1-3
were shown bel ow. [0083] Reference exanple 1-2 11-1-NVR (CDC13) 8
ppm 1.15-1.35 (4H, m, 1.80-1.90 (2H, nm, 1.95-2.10 (1H, m,
102.15-2.50 (5H, m, 2.65-2.80 (1H, i@, 2.90-3.00 (111, in),
3.05-3.20 (1H, in), 3.90-4.20 (7H, m, 7.20-7.40 (5H, m [0084]

Ref erence exanple 1-3 IH NVR (CDC13) 8 ppm 0.86 (3H, t, J=7.4Hz),
1.26 (3H, t, J=7.1Hz), 1.35-1.60 (2H, 15in), .1.70-1.90 (2H, m,

1. 90- 2. 05 upsibstitged or substingd Wk 1 t9)3 subsgBentsdnd¢@rdently, sckecg@ BomShe
(1H, m, 3.15-3.25 (1H, n% 3.90-4.05 (4H, m, 4.14 (2H q, J=7.1H)
[ 0085] Regg}ugn@mégw @ Bi1q a@yi“group, a halo-C,¢ alkyl group and a Ci.¢ alkoxy
(3R, 4"aR*, 8" aR*) - 11- net hyl oct ahydro-1"' H spiro[ 1, 3-di oxol ane- 2, 61-qu
ino- 39 BIW8931-carboxyl ate To a mixture of ethyl 1 _

"-met hyl- 143,59 ,7]1,8 -hexahydro-1

' H spirof é),l@-ﬁd%%'laﬁéi@’?@mp&ui nol i ne] - 3' - car boxyl at e(ref erence
exanpl e éOQ?Z (22.92g), tetrahydrofuran (260nL) and net hanol (65m)
was adde 11m)l /'L hydrogen chl ori de-di oxane solution 5 (21.4n),

followed b ' h ide (6. 1 der ice bath cool i
uni 16 sti 171 nott HREr R PRI SR lac B Pt e it ure

was concentr at gdiw%%ﬁo:gg ced pressure, added a saturated agueous
sol ution of sodi um bl carbonate, and extracted with ethyl acetate. The

separated orgapkg,d Ry é/\%% gs,W th brine, dried over anhydrous
magnesi um sul f at e, angfeco cé gdte " under reduced pressure. The 10

resi due was puRiid £elettyl gldubca gel colum chromatography (el uent:
0% 22% met hanol / et hyl acétate, gradient elution) to give the title

conppund (8. 33@Fis abf@mslof Ukt fall6wiRS) itd fyistrated in Table 2.
11-1-NMR (CDC13) 8 ppm 1.10-1.30 (4H, 'm, 1.30-1.75 (6H m,

1. 75- 1. 85a)(altt.¢ dlXYl grdupd5- 2. 00 (1H, ny, 2.00-2.10 (1H, n), 2.17 (1H
t, J=11.6Hz), 2.30 (3H, s), 2.60-2.75 15(1H, m), 3.05-3.15 (1H, m),

3. 93 (4H, b)) cyctbal¥ {3 Halkyl gtbug, 1Hz) [ 0086] Ref er ence exanpl es
2-2 to 2-3 were prepared in a manner simlar to those as described in

r ef er encec)exangdlleod~q,; palkplerbtys ocor r espondi ng enam nes i nstead of
et hyl 20 xyl ate,, These structures were illustrated in Table 2. [0087]
d) aR"R""N-Cy.¢ alkyl group;
15 Rlisa hydrogen atom, and
R’ is any one of the following a) to b):
a) a C;¢ alkyl group, or
b) a R™R™®N-C}.4 alkyl group.
[0053]
20 Specific examples of preferred embodiments of the present invention are
compounds selected form the group consisting of:
1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 74, 8H, 8aH,
* 9H-thieno[3,2- g]quinolin-6-yl]carbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea
(Compound 1-1);-
25 1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-1-butyl-3-[2-(diethylamino)ethyl Jurea
(Compound 1-3);



The physical data of reference exanples 2-2 to 2-3 were shown bel ow.
[ 0088] Reference exanple 2-2 2511-1-NWR (CDC13) 5 ppm 1.15-1.30 (4H,
m, 1.35-1.95 (8H, n), 2.05-2.25 (2H, m, 2.50-2.65 (1H, m,
3.00-3.10 (1H, m, 3.25 (1H d, J=13.%Hz), 3.95 (4H, s), 4.00-4.15
(3H, m, 7.15-7.40 (5H, m 40 [0089] Reference exanple 2-3 11-1-NWR
(CDC13) 5 ppm 0.85 (3H, t, J=7.3Hz), 1.17 (1H, dd, J=24.9, 12.5Hz),
1.25 (3H, t, J=7.1Hz), 1.30-1.70 (7H, m, 1.75-1.85 (2H, m,
1.85-1.95 (1H, Inj[(4aR, 9B, aaﬂbzsmm 311:}7@11(28 BdetliviH4H,t4aH) SH16MHEH, SH, 8aH,
2.40-2.55 (1H, : 255270% , 3.10-3.20 (1H, 2rB 3.93 (4H,
s), 4.12 PPHhegolY2e]auipolinr6o garbmfléﬁe[ﬁddu@c@byﬂpm@oz dlmetEflnlsDF
(31R*, 41aR*, 81aR* -11- et hyl oct ahydro 1' Hspiro[ 1, 3-di oxol ane- - qui
nol i 10ne] pyl-lcefhly 3 deempound 1-4JTo a ni xture of et hyl

(3112*, 4" aR*, 81a 1 I-oct ahydro-111-spiro[ 1, 3-di oxol ane
qui nol i neJ - 3' iI 5‘%5%7%5% %‘P’é‘l‘@ﬁ%é?y% eghy)-4H, 4aHo by fﬁﬁﬁ@l

g?l (r)r ) i ddege%ﬁg}”g‘f gVﬂ?mﬁg‘{)ﬁbg e&"‘f’aﬁg@r AR gg“éé@ﬁet&%%here.

The mxtu ed 15 through a layer of Celite (registered mark)
and the f@?@%?“é"%\a/&ag) >concentrated under reduced pressure to give

et hyl

(312" 41aR, 8] HRARRC SRy ek *lzlﬁ'i‘-l%lf}?rz’o“[yfn%gcﬁ’?s% AL 6L off A6k $He -

iy PRt A Rt
190200(&4;% 24y10-2.20 (1H, in), 40255(1H M, 2.73 (1H,
t, 20J=12.0Hz 325335(1Hr’r)394(4H s), 4.12 (2H, q,

J=7. 1dlz) [0091]_{[(4aR*, R* BalRFXbUhAnOB-GhiY8-methyl-4H, 4aH, 5H, 6H,
(3R, 4" aR*, & aR{'[Soctahy dr o- 1)f1 1- 1slplro 1, 313?o¥<o| ane 2,6" qu?ﬁo I|{ne]

-3' - cai bosy, agfﬁﬂﬁé;ﬁﬁm)gjq&iﬁoﬁﬂﬁbﬁ}&%hghﬂj (B RS I prded

pot assi um carbonate (18 | owed by i odoet hane (0 05
the 25 mmiyd&tbyl\)\ﬁ%ﬁmmp@ﬂldat-w)pomterrper ature for 18 hours To the
reaction m xture was added brine, and extracted with ethyl acetate.

After the sepatd(@dRdy@hisaRFpY-emings-oaned-matky]l-4HMatl, GHS 6HOWHUSH,
sulfate, it was concentrated under reduced pressure to give 41 the
title corr&ﬁd{;r?éﬂ-(hicﬁm[@ﬂ g|qiisolat-6 vyt kcanrbenyld <3 - [A-{dimme thataedné )athyHbl -6 -he-
1H NMR ( CDCI 3) pm 0.99 5311 t, J=7.2Hz), 1.17 (1H, dd, J=24.9,
12. 4V%) , thymty(lmqa (Gomppand 1.30-L50 (2H, m), 1.50-1.75 (3H m,
1.75-1.95 (311 qu 2.00- 2. 10 1H, Qrgl 2.32 (1H t, J=11.6Hz),
2.55-2. 75 (2111-{lf}aR%, oR", SaBb)-2-amingr-cyano8-naetig-4H.4aHs AJ1, 65, 9, §H.11,
s), 4. 126§ 2H, q, .J=7.2Hz) [0092] [Table 21 Reference exanple
St ruct ur edak, 9H—fh1eno[3 2-g|quinolin-6-yl]carbonyl}-1-butyl-3-[2-(piperidin-1-yl)ethylJurea
(Compound 1-46);
1-{[(4aR*, 6R*, 8aR*)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H,
20 8aH, 9H-thieno[3,2-g]quinolin-6-yl] carbonyl}-3-[2-(dimethylamino)ethyl]-1-(2,2-di-
methylpropyl)urea (Compound 1-56);
1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2~g]quinolin-6-yl]carbonyl}-3-[(2S)-1-(dimethylamino)propan-2-yi]-1-
ethlylurea (Compound 1-57);
25 1-{[(4aR*, 6R*, 8aR*)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H,
8aH, 9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-3-[2-(dimethylamino)-2-methylpro-

pyl]-1-propylurea (Compound 1-82);



Ref erence exanple Structure 2-1 :...... 00o002-30002-2---"00

00Si 2-40 ......... 00 The structures of the reference
exanple 2-1to 2-4 in Table 2 indicate relative configuration.
10[ 0093] Reference exanple 3 Ethyl 25

(3R 4"aR, 8 aR)-1' - net hyl oct ahydro-1"' H spiro[ 1, 3- di oxol ane- 2, 6' - qui ho
line]-3' -carboxylate To ethyl (3

R*, 4" aR*, 81aR*)-1' - net hyl oct ahydro-1'H spiro [1, 3-di oxo-

151 ane- 2, 61- quﬂnﬂl(%ﬁe"] 5%\ &@R’Bo&gmmoé -cyabe-methy - dkadpteSid- ., TH.4Hg)
was repeated chromatography using a CH RALPAK (registered mark) AY-H
(Dai cel Cvekh 8Hrth4Eﬁaﬁ}ﬁ-gfwolm-ﬁﬂwbmw& (Qmmmla@ryo)&qthylbwe

foll ow ondi.t :
ol  ow ng y. ]-l-ethyiurea (Compound 1-84);

1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
5 9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-1-(cyclopropylmethyl)~3-[3-(dimethylami-
no)-2,2-dimethy!l-propyljurea (Compound 1-104);
1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-3-[2-(diethylamino)ethyl]-1-ethylurea
(Compound 1-105);

10 1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl]carbonyl }-3-[1-(dimethylamino)-2-methylpropan-2-yl]-
l-ethylurea (Compound 1-106);

1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-3-[2-(dimethylamino)-2-ethylbutyl]-1-ethyl-

15 urea (Compound 1-107);

1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8, 8aH,
9H-thieno(3,2-g|quinolin-6-yl]carbonyl}-3-[2-(dimethylamino)ethyl]-1-ethylurea
(Compound 1-108); and |

1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,

20 9H-thieno[3,2-g]quinolin-6-yl]carbonyl }-1-(cyclopropylmethyl)-3-[2-(dimethylami-

no)ethyllurea (Compound 1-109),
or a pharmaceutically acceptable salt therof.
[0054]
Compounds represented by the general formula (I) of the present invention can

25  be prepared by methods as illustrated in schemes 1 and 2.

[0055]
[Chem. 6]



Sol vent system hexane: et hanol : di et hyl am ne = 50: 50: 0. 1 (VAT)

Det ecti on wavel ength; 220nm 42 Flow rate; 5.0nL/ mn Col unm oven
tenperature; 40C. The eluted conponent of the second peak was
collected, and concentrated to give thg title conpound (6.99).
511-1-NWR (CDC13) 8 ppm 1.10-1.30 (4H, m, 1.30-1.75 (6H, m,
1.75-1.85 (1H, m, 1.85-2.00 (1H, nm), 2.00-2.10 (1H, m, 2.17 (1H,

t, J=11.6Hz), 2 30 sz, s), 2.60-2.75 (1H, m), 3.05-3.15 (1H m,
3.93 (4H, s), P (2H, q, J=7.1Hz) [a] D29= -11. 50 (c=1.06, MeOH)
[0094] 10 Reference &xanple 4-1

(3'R 4'aR 8" aR) - 1 - et hyl - N\rPr opyl oct ahydr or3.. ir0 [R93

- di oxol ane-2, 6' '?]Lf? noI  nef- 3' - carboxamni de To
(3'R 4" aR, 8'aR) 1 - tahydro:|' H-spirof !

xol ane- 2, 6' - qui nol i ne] " chr boxy Rat"& Eefer ence exfnplle 3) (1.9950)
and et hanol 16 (35nl) was.&dded @ Snol /L agueous SO on of sodium
hydr oxi de (7.06nL) whil @'st®rring &t°PHdom t enper at upe. orhe m xture
was heated at 80C and sthrrfed for 1.5 hours. After coaling in ice
bath, it was neutralized g the addition of 6nol/L h ochloric acid

(5.88nL). The m xture was concentragiynder reduced pressure to give
: S

(3'R 4' aR 8' aR) - 11- met hyl oct ahydi > piro
[ 1, 3- di oxol ane- 2, 6' - qui nol i ne] - 3' <CapBosteRd%yl i HNH Ra=c=0 To a
GEvID
hyI oct alydro-1'H spiro[ 1, 3-di oxol ane- 2, 6' - qui no
%opyl am ne (0. 638111_ triet Rl am ne

hIrlde(QZlR?E)l was adde N

9Y) , foPi"?)wed %

gt hyl car %dl [ d% hyd?oc

B eratu e. The m xture V\B.

m xt ure of

(3'R 4" aR 8" aR) - 1R5-rre
| i ne]-3' -carboxyl’T ¢
(2.16nL) and net hyl
1- hydr oxybenzot r A&7 0 @ (
1- (3-di net hyl am nopropy1l)
25 while stirring at roomy
hours. The m xture was pa
mark) and the filtrate was Concentrated under reduced\p
residue was purified by affhdpropyl siljta gel col urm
chromat ogr aphy (el uent: 0% 5% et hanol Feth acet at e, gradi ent
elution) to gi ve the t4tle conpound 1. §tf12§§ d% glvR (CDClS) 8
ppm 0.91 (3H, d=7.fHz), 1.25-1. 0(9H M, 1. 78

2.00-2.10 (1H, m),“zm a'('4H n? 50(bH ,290305
(1Hrr)31532552 p4o

3. (4H n&s 5]30- 5. 5G¢( 1H, m)
[ a] D28= - 8. 000 REHN73 [009&]3lclor Referen i 7 l‘é 4

de (1.499)
S irred for 11

essure. The

(3112, 41aR 8' aR) - N—[(lS)- Di ydr'o"—'ol'ﬁ‘-‘l nde t hyl oct ahydr
o-1" H spiro- 10[ 1, 3- di oxolpfss2, )cﬁj ifol i rﬁe]’“‘él de

To a m xture of ethyl
(3'R 4'aR 8" aR)-1'-net hyl - octahydro-111-1-spiro[ 1, 3-di dkol ane-2, 6' -qu
i nol i ne] -31-carboxyl ate (r&T&yence exanple 3) (100nm) dhd et hanol
(35m.) was added a | nol/L aqueosk'@mjcNton of sodi um iy oxi de
(0.42nL) , and the m xture was sti®&pegd abtepDOM tenperature for 2
hours. The reaction m ¥ ure was neutfalized by 15¢t he addition of

| rol /L hydrochl ori@- acijjd (0. 4?Fg1_) The m xt urg\ wa concepprat ed under
reduced pressure to Qv -

(31R 4laR 8laR) hyI oct hydro- L1H gpi rg [;L,i\\m
| i ne]-31-car boxy“ljzi?d‘4 ac kA

ne-2, 6' - qui no

1
R NR2R3

In the formula, R', R%, R, R4, Rs, R® and R” have the same meanings as defined above;
and R* is a Cy.¢ alkyl group, R*isa halo-Cl_s alkyl group, X represents an leaving

group such as an iodine atom, a triflucromethanesulfonyloxy group or the like, R¥isa



To a mixture of (3112,41aR, 8aR)- 11-net hyl oct ahydro-11H spiro[1;

3- di oxol ane- 2, 6' - qui nol i ne]-3" -carboxylic acid,

(1S) -2, 3-di hydro-1Hi nden-1-am ne (64ng) and 20 net hyl ene chl ori de
(1m) was added 1-hydroxybenzotriazol g7(60ng), followed by

1- (3-di net hyl am nopr opyl) - 3- et hyl car bodi i m de hydrochl ori de (85nm)
while stirring at roomtenperature, and the mxture was stirred for
12 hours. The m xture was passed through a |layer of Celite

(regi st elrd atkyi koupd atberzyfl igkdupaie reppssenneanflrgdgdsushdea phadl gasdhp,
pressure. The residue was purified by am nopropyl silica gel colum
25 chr omategiaphienyeioans 2 484 apkiendidioupodr the hje. acet ate, gradi ent
elution) to |ve the title conmpound (105ng). 1H NVR (CDC13) 8 ppm
1. 30- 1. 500Q%8H, , 1.50-1.85 (7H, in), 2.00-2.10 (1H m, 44
2.25-2.35 (4H, rr), 2.45-2.55 (1H, m), 2.55-2.70 (1H, m, 2.80-3.05
(3H, m) Stepdol 4. oo (4H, m, 5.45-5.55 (1H, n), 5.55-5.65 (1H ),
7.20-7.30 (4H, [a] D29= -75.00 (c=0.21, MeQH) éﬂO%] 5Aft er

di sso@ ving a nﬁ&@‘%‘y&f’ apig fRIIHAtER OBHéPR)PrWa{QdﬂB’) IBedyrrpdysis aff4m; ester

| -y1] - 11- net tah H- 1,3-d 6 |
3 cal boUEHHES ?%L“ : f‘é@feesfeéfﬁm Bbasciistare et rampE 2nl)

T o AU T
e R Gy 430 s o P

?gt eRr 211 2%&8@ ﬁ&cﬁ)’?j%é;‘i&%aé %g ];1'1% a@ﬁ' éctmn timperature 1s uSuE.ﬂly at. 0°C to
~y1] 1g1- fégﬁltax&ﬁ &2y tﬁ&e&&@ (it gfq{s&alﬁ, Pq RXRLRR e 24 Rourl WaRRhd BEEa S -

car boxam er enée exa

(31R, 4" af, ﬁﬂa%@rfﬁg Hﬁﬁe?ﬁéls%ﬁlﬁo fh% s@lv‘é‘hﬁ Rle reactmn te Per]glture and the like.

15r o[ 1, 3- di oxol ane-2, 6' - qui nol | he| - 3' - car boxyl -at e erence exanpl e

3) as its st arAh'&%d@@&Naﬁlve (mfcadle&q&@ﬁa&@d Bl coiiRnSARR c&PBk I HAd | on.
[ 0098] Reference exanple 4-

(3112*, 4daRnatide amth)amide (YED) hﬂﬂm%ﬁﬁﬁ@d%@ﬁ&ﬁ@ reagent in an inert solvent.

1 H-Spl ro-[ 1, 3-di oxol ane- 2, 6' - qui n200l i ne] - 3' - car boxanmi de To a

m xt ure Af tietihydt s¢ISaR; fot' e&&hpﬁl&l@fdmth’le N neds/lfisth el teblabirt fran,

[ 1, 3-di oxol ane-2, 6' - qui nol i ne] -3' -carboxyl ate (reference exanple 2-1)
(16. 1657 g) mathgtleat bhloole,(B3RiHe)l sobsnidtieredd andxheliké cagbeidlustraed. uts tha of
sodi um hydroxi de (58.8nmL) under water bath cooling, and the m xture
was sti readensing teegadntor examyle.aticyredotiesylcarbhdiimide25Af t er cool i ng in
ice salt bath, it was neutralized by the addition of 6nol/L

hydr ochl bf}-dineathylapigwpropythé-cthylaathodiivade lexsivedvenide, diphemdphospbeiyt ed
pressure to give . o o ]

(3' R+, 4' ague, g (ﬁﬁ*élmfth%tlh%ﬁﬁd@%nr%flb%mﬂhxlmqrﬂ[dmm hﬁ&r@cmgﬁée ' - q
umolme%F{f - 45 boxylic acjd. o

(3R, 4 lkscwm) Ulpstrafag. @4@6&%%9&%@%@2@ @plﬁﬁl%{:@@%ﬁdsedpar%tbe 61-q

ui nQ

(o i yreastipmrane st T s Fo N oSy el on the strting mataias
éh?lgd(rjlo)r%?ﬁ | az vc?Bf/%e @gQWFIE‘B?IB FWF%& kdr ochl ori de (12. 4g)
T hours.  The' ef{lét%vewe%sSé‘ﬁﬂe&}ﬁ"ﬂgﬁbga‘? B A8 R plsonteiting &'
(real st L IRL kdia Y o fls hdgbd hérg% e85 e%%%ﬁ Phb R agig flarous

solutio F OXI ver a I OUs "sodi’um 1ulfate

and concgRygLd nHQQFﬁmH St RlePs S’eﬁ%{rﬁzoﬂf‘-?l-éﬁéﬂ, FUSi¥BshRYf detd: g BY
256  2,5-dioxopyrrolidine ester and the like) according to conventional methods, followed by
the condensation with amine (XI) or the salt therof in a suitable solvent in the presence

or absence of a base. As the solvent used in the condensation reaction, for example,



10 am nopropyl silica gel columm chromat ography (eluent: 0% 5%

met hanol / et hyl acetate, gradient elution) to give the title conpound
(16.18g). 11-1-NWR (CDC13) 5 ppm 0.91 (3H, t, J=7.6Hz), 1.25-1.90
(11H, m, 2.00-2.15 (1H, in), 2.20-2.8% (4H m, 2.35-2.50 (1H m,
2.90-3.05 (1H, m, 3.15-3.25 (2H, in), 3.85-4.00 (4H, n), 5.35-5.50
(1H, m 15[ 0099] Reference exanples 4-2 to 4-3 and reference exanpl es
4-6 to 4-33 were prepared in a manner simlar to those as descri bed

i n ref er ecetenie e Nedincthydforareidey tetraley dextaragpl methyfensshhgide hemixed
correspondi ng decahydroqui nol i ne- 3-carboxyl ate esters and am nes
i nst ead eoflverthbdre¢f3nR tHoblR &hdR)illdstrated. As the base, for example, potassium
' - et hyl oct ahydr o- PH spi rof 1, 3-di oxol a-
20ne- 2, 6rarhonaio|tiiptbylagling Y;Nediigbproeylathylamipe.apyidinen NamethYhewgphaviiee
illustrated in Table 3. [0100] 46 [Table 31 Reference exanple
St r uct ur Bl.NRekimedylagiline ang ithe 1dterqqptbgilustated. The reaction tempryapyre Ghisvally
" 5 at-20°C to reflux tempefatme, the reaction time is usually 1 hour to 24 hours, varying
based on the starting materials employed, the solvent, the reaction temperature and the
like.
Alternatively, the amide derivative (XII) can be also prepared by irradiating
microwave to a mixture of the ester derivative (X) and amine (XI) in a suitable solvent.
10 As the solvent used in the reaction, for example, ethanol, 2-propanol, a mixed solvent
thereof and the like can be illustrated. The reaction temperature is usually at 100°C to
250°C, the reaction time is usually 1 hour to 24 hours, varying based on the starting
materials employed, the solvent, the reaction temperatui*e and the like.
[0057]
15 Step1-2
An aryl carbamate derivative (XIV) can be prepared by allowing an amide
derivative (XII) to react with an aryl chloroformate (XIII) in an inert solvent in the
presence of a base. As the inert solvent used in the reaction, for example,
tetrahydrofuran and the like can be illustrated. As the base, for example, sodium
20  hexamethyldisilazide, lithium hexamethyldisilazide, potassium tert-butoxide and the
like can be illustrated. The reaction temperature is usually at -78°C to 50°C, the reaction
time is usually 15 minutes to 24 hours, varying based on the starting materials employed,
the solvent, the reaction temperature and the like.
[0058]
25 Step 1-3

An acyl urea derivative (XVI) can be prepared by allowing an aryl carbamate

derivative (XIV) to react with amine (XV) or salt thereof in an inert solvent in the
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presence or absence of a base. As the inert solvent used in the reaction, for example,
2-propanol, tetrahydrofuran, methylene chloride, 1,4-dioxane, a mixed solvent thereof
and the like can be illustrated. As the base, for example, potassium carbonate,
triethylamine, N,N-diisopropylethylamine, pyridine, N-methylmorphorine,
N,N-dimethylaniline and the like can be illustrated. The reaction temperature is usually
at 0°C to 150°C, the reaction time is usually 15 minutes to 24 hours, varying based on
the starting materials employed, the solvent, the reaction temperature and the like.
[0059] |
Step 1-4

An acyl urea derivative (XVI) can be prepared by allowing an amide derivative
(XII) to react with isocyanate (XVII) in an inert solvent with metal catalyst in the
presence or absence of ligand. As the inert solvent used in the reaction, for example,
methylene chloride, 1,2-dichloroethane, chloroform, toluene, acetonitrile,
N,N-dimethylformamide, a mixed solvent thereof and the like can be illustrated. As the
metal catalyst, for example, copper(I) chloride, copper(II} chloride, copper(l) bromide,
copper(l) iodide and the like can be illustrated. As the ligand, for example,
triphenylphospine, tri-para-tolylphosphine and the like can be illustrated. The reaction
temperature is usually at 0°C to 120°C, the reaction time is usually 15 minutes to 24
hours, varying based on the starting materials employed, the solvent, the reaction
temperature and the like.
F0060]
Step 1-5

An octahydro-1H-quinoline derivative (XVIII) can be prepared by removing a
benzyl group of an acyl urea derivative (XVI) wherein R* is a benzy! group in a
suitable solvent under an atomosphere of hydrogen in the presence of metal catalyst. As
the solvent used in the reaction, for example, methanol, ethanol, N,N-dimethylforamide,

tetrahydrofuran and the like can be illustrated. As the metal catalyst, for example,
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palladium-carbon, platinum dioxide and the like can be illustrated. The reaction
temperature is usually at room temperature to 80°C, the reaction time is usually 30
minutes to 12 hours, varying based on the starting materials employed, the solvent, the
reaction temperature and the like.
tOOGI]
Step 1-6

A 6-oxodecaquinoline derivative (XIX) wherein R* is a Cy. alkyl group and a
6-oxodecaquinpline derivative (XIX) wherein R? is a hydrogen atom can be prepared by
acid hydrolysis of a ketal derivative (XVI) wherein R*® is a C\.¢ alkyl group and a ketal
derivative (XVIII) in a suitable solvent. As the solvent used in the reaction, for example,
tetrahydrofuran, dimethoxyethane, 1,4-dioxane, methylene chloride, 1,2-dichloroethane,
chloroform, water, a mixed solvent therof and the like can be illustrated. As the acid, for
example, sulfuric acid, hydrochloric acid, phosphoric acid, acetic acid, methane-
sulfonic acid, benzenesulfonic acid and the like can be illustrated. The reaction
temperature is usually at -50°C to 100°C, the reaction time is usually 10 minuetes to 24
hours, varying based on the starting materials employed, the solvent, the reaction
temperature and the like. |

Alternatively, a 6-oxodecaquinoline (XTX) wherein R* is a halo-C ¢ alkyl
group can be prepared by allowing a ketal derivative (XVIII) to react with an alkylating
reagent (R*%-X) in an inert solvent in the presence of a base, and then hydrolyze the
ketal ring by the same method as defined above. As the inert solvent used in the
alkylation reaction, for example, acetonitrile, tetrahydrofuran, N,N-dimethylformamide,
dimethoxyethane, 1,4-dioxane, methylene chloride and the like can be illustrated. As the
base, for example, potassium carbonate, cesium carbonate, triethylamine,
N,N-diisopropylethylamine and the like can be illustrated. The reaction temperature is
usually at 0°C to reflux temperature, the reaction time is usually 1 hour to 24 hours,

varying based on the starting materials employed, the solvent, the reaction temperature
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and the like.
[0062]
Step 1-7

An octahydrothienoquinoline derivative (Ia) can be prepared by allowing a
6-oxodecaquinoline derivative (XIX) to react with compound (XX) and sulfur in an
inert solvent in the presence or absence of a base. As the inert solvent used in the
reaction, for example, ethanol, methanbl, 1,4-dioxane and the like can be illustrated. As
the base, for example, morpholine, piperidine, triethylamine and the like can be
illustrated. The reaction temperature is usually at 0°C to reflux temperature, the reaction
time is usually 15 minutes to 24 hours, varying based on the starting materials employed,
the solvent, the reaction temperature and the like.
[0063]
Step 1-8

An acyl amide derivative (I) can be prepared by allowing an
octahydrothienoquinoline derivative (Ia) to react with an acylating reagent in an inert
solvent in the presence or absence of a base. As the inert solvent used in the reaction,
for example, tetrahydrofuran, 1,4-dioxane, methylene chloride, benzene and the like can
be illustrated. As the acylating reagent, for example, an acid halide, an acid anhydride, a
mixed acid anhydride and the like can be illustrated. As the base, for example,
potassium carbonate, triethylamine, N,N-diisopropylethylamine, pyridine,
N-methylmorphorine, N,N-dimethylaniline and the like can be illustrated. The reaction
temperature is usually at 0°C to reflux temperature, the reaction time is usually 15
minutes to 24 hours, varying based on the starting materials employed, the solvent, the
reaction temperature and the like.

Alternatively, an octahydrothienoquinoline derivative (I} wherein R%is a
hydrogen atom and R? is a Ry alkoxycarbony! group can be prepared by allowing an

octahydrothienoquinoline derivative (Ia} to react with I,1'-carbonyldiimidazole in an
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inert solvent, and then to react with a Cy_g alcohol. As the inert solvent used in the
reaction, for example, methylene chloride and the like can be illustrated. The reaction
temperature is usually at -20°C to 60°C, the reaction time is usually 1 hour to 48 hours,

varying based on the starting materials employed, the solvent, the reaction temperature

5 and the like.
[0064]
[Chem. 7]
Scheme 2
40
0 R%%0 N'R
RY.NH,
@RI
o” ™ ar COR” o” Mo
v/ /\"/(xxno \_/
fp ey Step 2-1 50}
o}
_I_
Step 2-3 O; ;O Q 0
\_/ v/
(%a) xb)

10 In the formula, R?° and R* have the same meanings as defined above.
[0065]
Steb 2-1
Compound (XXIV) can be prepared by conducting coupling reaction of
1,4-cyclohéxanedione monoethylene kétal (XX1), amine (XXII) and 2-(bromomethyl)-
15  acrylic acid ester (XXIII) in an inert solvent. As the inert solvent used in the reaction,
for example, toluene, benzene and the like can be illustrated. The reaction temperature
is usually at -50°C to reflux temperature, the reaction time is usually 1 hour to 24 hours,

varying based on the starting materials employed, the solvent, the reaction temperature
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and the like.
[0066]
Step 2-2

Compound (X) can be prepared by reduction of a compound (XXIV) in a

5  suitable solvent in the presence of an acid by using a reducing reagent such as sodium

cyanoborohydride, sodium borohydride, sodium triacetoxyborohyride or the like. As the
solvent used in the reaction, for example, tetrahydrofuran, methanol, ethanol, ethyl
acetate, 1,4-dioxane, a mixed solvent therof and the like can be illustrated. As the acid,
for example, sulfuric acid, hydrochloric acid, acetic acid and the like can be illustrated.

10 The reaction temperature is usually at -50°C to 50°C, the reaction time is usually 10
minuites to 12 hours, varying based on the starting materials employed, the solvent, the
reaction temperature and the like.

[00667]
Step 2-3

15 The optical active compounds (Xa) and (Xb) can be prepared by allowing
compound (X) to separate by mean of optical resolution by crystallizatioﬂ such as
preferential crystallization, diastereomeric salt formation, inclusion complexation,
preference enrichment and the like, enzymatic optical resolution or direct optical
resolution using chiral column chromatography.

20 As the chiral coiunm used in the direct optical resolution by the chiral column
chromatography, for example, CHIRALPAK (registered mark of Daicel Chemical
Industries) AY-H column, AD-H column, IA column and the like can be illustrated. As
the eluting solvent, hexane, methanol, ethanol, 2-propanol, diethylamine, a mixed
solvent therof and the like can be illustrated. The eluting flow rate is 0.5 mL/min to 10

25  ml/min. The eluting temperature is usually at 10°C to 60°C, and the detection
wavelength is 200 nm to 270 nm. |

[0068]
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The forementioned schemes are exemplary for preparing compounds of the
present invention and synthetic intermediates thereof. Those ordinarily skilled in the art
will appreciate that various changes or modifications of the forementioned schemes may
be made without departing from the scope of the invention.

[0069]

Compounds represented by the general formula (I) of the present invention and
intermediates for preparing the compounds of the present invention can be isoiated or
purified, if required, according to conventional isolation or purification techniques well
known to those in the art of the relevant field, such as solvent extraction, crystallization,
recrystallization, chromatography, preparative high performance liquid chromatography
or the like.

[0070]

Compounds of the present invention prepared in the above-mentioned schemes
exhibt excellent dopamine D, receptor stimulating activitities, and are accordingly
useful as a treating or prophylactic agent for the various diseases dopamine D, receptor
mediated. For example, the compounds of the present invention are useful as a treating
or prophylactic agent such as Parkinson's disease, restless legs syndrome,
hyperprolactinemia or the like, especially useful as a treating or preventing agent such
as Parkinson's disease.

[0071]

Compounds of the present invention can be also used, if required, in
combination with other anti-Parkinson drugs. As the other anti-Parkinson drugs include,
for example, L-dopa; dopamine D; receptor agonists such as cabergoline, bromocriptine
mesylate, terguride, talipexole hydrochloride, ropinirole hydrochloride, pergolide
mesylate, pramipexole hydrochloride, rotigotine, apomorphine and the like;
anticholinergic agents such as profenamine, trihexyphenidyl hydrochloride, mazaticol

hydrochloride, piperiden, piroheptine hydrochloride, methixene hydrochloride and the



The structures of the reference exanple 4-1 to 4-4 and 4-33 in Table
3 indicate absolute configuration, and the structures of the
reference exanple 4-5 to 4-32 in Table 3 indicate relative
configuration. 5[0101] The physiggal data of reference exanpl es
4-2 to 4-3 and reference exanples 4-6 to 4-33 were shown bel ow.
[0102] Reference exanple 4-2 101H NMR (CDC13) 5 ppm 0.92 (3H, t,
J=8Hz), 1.20-1.90 (11H, m, 2.00-2.15 (1H, n), 2.20-2.50 (6H, in),

2. 90- 3. 09ike] htjeniosine A3x téweftos anta@ddisterpychdis Gdirade B (rkldhd thy likea NeAD3. 50
(1H, m) [0103] Reference exanple 4-3 1511-1-NWR (CDC13) 5 ppm 1.13
(311, t, rdccpt@idnjagois@Suth 9Obyddpine apd the 1ik6; Rodcanjiheloxidise B it@bitr85
(4H, m, 2.35-2.50 (1H, m, 2.90-3.10 (1H, m, 3.20-3.40 (2H, m,

3. 85- 4. 0Guch gs gelagiling hydsoddoriderrasagitie fngd i@z safipemitls mesylteaad thie Giky;
[0104] Reference exanple 4-6 5111-NVR (CDCI3) 6 ppm 1.08-1.17(311,
n, 1. 20-GOMY @g}b}torg such agentacapong gl}cl,thﬁjgke;za_rgmagc_ gmmmgmd-)dpcarboxylase

2.38-2.50 (1H, m), 2.90-3.10 (1H, m), 3.20-3.41 (2H, ), 3.93 (411,
s), 5538 lel(ilh}m%géﬁh fﬁt}@@‘ﬂ]ﬂom?eb(éw%?ége@%ém J&dexg@@m&iw#@@cm) 8
ppm 0.9

2.(311, t, J=8Hz), 1.20-1.90(1111, m,, 6 2.00-2.15 (1H, m,
2. 20- 2. 5dlﬂ(eeiepsaﬁ?m%@@é@:%tidmthQcﬁqr@ﬁ@%@e %4, m, 3.85-4.00
(4H, m, -5.50 (1H, m [0106] Reference exanple 4-8 15 MS(ESI,
rﬂz):295([ + [0107] Reference exanple 4-9 1H NVMR (CDC1l3) 8 ppm

1.21-1.87 (11Hp My, 2ulda %O%%os(it}clgis c@ﬁpnzsinlg%_c%'n?’p%uglé r1Le]i5resr<~9-ﬂfed by the

general formula (I} of the present invention or a pharmaceutically acceptable salt thereof

10 as an active ingredient can be administered in various dosage forms depending on their
usages. Exemplary dosage forms include powders, granules, fine granules, dry syrups,
tablets, capsules, injections, liquids, ointments, suppositories, poultices and the like,
which are administered orally or parenterally.
[0073]

15 Pharmaceutical compositions comprising a compound represented by the
general formula (I) of the present invention or a pharmaceutically acceptable salt thereof
can be formulated by using a compound represented by the general formula (I) or a
pharmaceutically acceptable salt thereof and at least one pharmaceutical additive. These
pharmaceutical compositions can be formulated by admixing, diluting or dissolving

20  with appropriate pharmaceutical additives such as excipients, disintegrants, binders,
lubricants, diluents, buffers, tonicity agents, preservatives, wetting agents, emulsifying
agents, dispersing agents, stabilizing agents, solubilizing agents and the like, according
to a conventional formulation procedure depending upon their dosage forms.
[0074] )

25 The dosage of a compound represented by the general formula (I) or a

pharmaceutically acceptable salt thereof is appropriately determined depending on the

age, sex or body weight of the individual patient, the severity of the disease, the



2.39-2.51 (1H, m, 2.92-3.04(114, m, 3.28-3.40 (511, m, 3.44-3.51
(211, m, 3.93 (4H, 20s), 6.14 (1H, brs) [0108] Reference exanple
4-10 1H- NMR (CDC13) 8 ppm 1.30-1.90 (84 m, 2.00-2.10 (111, m,
2.25-2.40 (4H, m, 2.40-2.60 (1H, m, 3% 95-3.10 (1H, m, 3.10-3.30
(1H, m, 3.85-4.00 (411, nm), 4.30-4.55 25(2H, m, 5.65-5.80 (111, m,
7.20-7.40 (511, nm) [0109] Reference exanple 4-11 50 MS(ESI,
m z):359(M+H) + [ 0110] Reference exanple 4-12 1H NMR (CDC13) S
ppm 0. 9@opéiHon dt betrat&Ha)d thi 1iRE- whidb iy Ridroxithately. wBkih. tBErapgiof fipm
52.00-2.15 (1H, m, 2.20-2.35 (4H, m, 2.40-2.54 (1H, m, 2.90-3.03
(1H, m, adowd)Bmedto@beyt 34 mBpe0ia3. esadulthumgn, pfefGsbly. abbul( AFHmantp
[0111] Reference exanple 4-13 1H NMR (CDC13) S ppm 0.10-0.25 (2H,
m, 0.40-200¢@0(mg, indye cage gboral administiatioy, and @pprginately widtn thyrange of
1.95-2.15 (111, m, 2.20-2.35 (4H, in), 2.40-2.55 (1H, in), 2.90-3.05
(111, i n)fronzabmit §.03gng ta-pbowy 50 megeer dapper agdmlt hynanppraferablp0 apautn. 0
0112] Reference exanple, 4-14 1H NVR (CDC13) 8 ppm 1.25-1.45 (311,
i[n), . 4Bng togbopi}l) meain the cagg.of paeeniesql adppynistyationyphedesgggsipay by |
2.25-2.35,(4H, . 2. 40-2. 55 , M, 2.95-3.05 (1H, m, 3.90-4.00
(4H, 1), aﬂ&%ﬁfﬁf@%ﬂ elﬁg&% W}Vléé#@zss%@r Ppmplggne tg seyergl tpes daily. ny |
7.20-7. 230 , M [0113] Reference exanple 4-15 1H NWVR (CDC13) 5 ppm
1.30-1.5 Q , m, 1.50-1.70 (4H, m, 1.75-1.85 (2H, m, 20 2.00-2.10

7 00- 4 00”4112 Wi Bsofoiii bt « ThmpPodlitie o Bl
kot er ont BMSrasfrhtly oI eliokins e fripofon g bty poseot
2.001@. 1Qnd MHer At-ParkirdOs aru%@ chift bk adiibnistered as a single pharmaceutical
composition comprising all of active ingredients, or as separately formulated
pharmaceutical compositions each of which comprises a single active ingredient. Where
separately formulated pharmaceutical compositions are used, the compositions may be
administered separately, concurrently or at different intervals. Alternatively, where
15  separately formulated pharmaceutical compositions are used, the compositions may be
mixed together with an appropriate diluent, and administered simultaneously.
[0076]
A pharmaceutical combination comprising a compound represented by the
general formula () of the present inventioﬁ or a pharmaceutically acceptable salt therof,
20  and any other anti-Perkinson drugs is preferably used for the treating or preventing
agent of Parkinson's disease, restless legs syndrom, hyperprolactinemia or the like,
especially used for the treating or preventing agent of Parkinson's disease.
[0077]
In a pharmaceutical combination comprising a compound represented by the
25  general formula (I) or a pharmaceutically acceptable salt thereof and other
anti-Parkinson drugs, the compounding ratio of medicament can be appropriately

determined depending on the age, sex or‘body weight of the individual patient, the



2.40-2.60 (1H, n), 2.90-3.10 (1H, n), 3.80-4.00(611, n), 5.00-5.30
(211, in), 5.40-5.60 (1H, brs), 5.70-6.00 (1H, m 51 [0115]

Ref erence exanple 4-17 111-NMR (CDCI 3) S ppm 0.89 (3H, t,
J=7.0Hz), 1.20-1.70 (12H, m, 1.70-1.8% (3H, m, 2.00-2.10 (1H m,
2.20-2.35 (4H, n), 2.40-2.50 (1H, n), 2.90-3.05 (1H n), 3.15-3.30
5(2H, m, 3.85-4.00 (4H, nm, 5.35-5.50 (1H, m [0116] Reference
exanpl e 4-18 114-NMR (CDC13) 5 ppm 0.80 (2H, m), 1.05-1.90
(1814 , npeveRitPOF e Hbebdtadministtid tithe 3Gosaddform) adiBirddraBiob meftldd, N,
2.90-3.15 (3H, n), 3.85-4.00 (4H, n), 5.35-5.55 10 (1H, m [0117]

Ref er enc eomkamafibme ofimedicaments dhd Rk CDC13) 5 ppm 1.20-1.90 (9H, nm),
2.00-2.10 (1H, m, 2.20-2.40 (7H, m, 2.40-2.60 (1H, m, 2.90-3.10
(1H, m, [@78D-4.00 (4H, in), 4.30-4.50 (2H, m, 5.40-5.60 15(1H m,
7.10-7.30 (4H, _m [0118] Reference exanple 4-20 ~11-1-NWR (CDC13)
5 ppm 0.91 (6ilhe gresguigngmtipn isifuptheryillpgiratadin mege deteilty-wawef theH, ),
2.00-2. 15 ]Epll—_L m, 2.20-2.35 (4H, in), 2.35-2.55 (1H, n), 2.90-3.05
(1H, % n) folipwing Befmeneg Examplasy Examnples andghest Brampdps. Hpveoes thspreset m)
[0119] Reference exgnple 4-21 1H NWR (CDC13) S ppm 1.20 (3H, t,

J=7. 0Hz) }nvfﬁfz@llf.l@bﬁ?@fﬂ&ﬂﬁ?’fﬁz.00-2. 10 (1H, m), 2.20-2.35 (4H,
m, 2.40-2.55 (1H, m, 2.95-3.05 (1H, m, 3.35-3.55 (614, M,
3.85-4.00 25(4H, m, 5.75-5.95 (1H, in) [0120] Reference exanple 4-22
52 11-1@% ) 8 ppm 1.20-1.46 (3H, m), 1.46-1.90 (641, m,
2.00-2.1 ) , 2.15-2.55 (711, m, 2.90-3.05 (1H, n), 3.50 (2H,
q, J:6.4E%z 3.85-4.00 (4H, m), 5.65-5.80(111, nm) [0121] 5 Reference
exanpl e 4- ?Q 1H NWR (CDC13) 5 ppm 1.15-1.90 (11H, m, 2.00-2.10 (1H,

. 222 —11.2Hz), 2.28 (3H, s), 2.33-2.46(111, m), 2.64
?)2H,f(%, ]}éﬂf%ﬂﬁzfxa}j}a%g .2)0 (1H, f’r) 3.8)28 (214, q, \(J=6.8Hzrr;,

3. 85-4. Ofy H,l'-H%thyi-z%?;az%'?@8'(14&%@?-1%1-%@%4?1@%%@@ uifdh-/ - 34

(2H, m 10[0122] Réference exanp 24 pm 0. 89
(911, s)pe)BRerbbxate(OH m, 2.00-2.15 (1H m, 2.20-2.35 (4H m,

2.40-2.55°(H, in), 2.90-3.05 (1H, m, 3.05 (211, d, J=6.3Hz), 3.94
(411, s), 5.35T®a afixfutdbf dihyl 2-(bromomethyl)acrylate (20.42g) and toluene (320mL)
was added dropwise a mixture of a 40% methylamine-methanol solution (24.1mL) and
15 toluene(80mL) under ice cooling while stirring. The mixture was stirred for 3 minutes.
To the mixture was added a mixture of 1,4-cyclohexandione monoethylene ketal
(14.00g) and toluene (100mL) under the same conditions. The mixture was refluxed
with the Dean-Stark apparatus for 4.5 hours. After cooling to room temperature, the
mixture was passed through a layer of Celite (registered mark). The filtrate was
20  concentrated under reduced pressure. The residue was purified by arinopropyl silica
gel column chromatography (eluent: 0%-40% ethyl acetate/hexane, gradient elution) to
give the title compound (22.92g). _
'H-NMR (CDCl3) & ppm: 1.20-1.35 (4H, m), 1.70-1.85 (2H, m}, 1.95-2.10 (1H, m),
2.15-2.35 (4H, m), 2.60 (3H, s), 2.75-3.00 (2H, m), 3.10-3.20 (1H, m), 3.85-4.05 (4H,
26 m),4.15(2H, q, J=7.1Hz)
[0080]

Reference examples 1-2 to 1-3 were prepared in a manner similar to those as



15[ 0123] Reference example 4-25 1H NWR (CDC13) 5 ppm 1.25-1.47 (3H,

m, 1.47-1.70(411, in), 1.70-1.90(411, m), 2.00-2.20 (3H, n),

2.20-2.35 (4H, n), 2.40-2.55 (1H, n), 2.90-3.05 (1H, m, 3.25-3.40

(214, in), 3.85-4.00 (4H, m, 5.50-5.%% (111, m 20[0124] Reference

exanple 4-26 MS(ESI, mlz):313(MtH) + [0125] Reference exanple 4-27

251H NMR (CDC13) 5 ppm 1.25-1.70(711, m), 1.70-1.85 (2H, in),

2.00-2.10(111, n), 2.20-2.35 (4H, in), 2.40-2.55 (111, n), 2.80 (314,

d, J=4. 8Heicribad BlreBr@ize(ekarhpleni)-] using thedcod@sfotidingdminbs iBStedd 50 ( 1H,

in) 53 [0126] Reference exanple 4-28 11-1-NWVR (CDC13) 6 ppm 0.89

(3H, t, 3nethydimine. Thebo whreillugtdied infyabld1.78- 1. 93 (2H, m),

2.13-2.24 (211, m, 2.27-2.39 (1H, rr), 2.87-2.97(111, rr), 3.06-3.25

(3H, n), [@8%48-4. 01 5(411, ), 4.04-4.13 (1H, n), 5.20-5.36 (1H ),

7.17-7.36 (511, nm) [0127] Reference exarrpl e 4-29 My( ESI

m z):311( le 1ﬂ 128] 10 Reference_exanple 4-30 11-1- NMVR (CDC13) 8
m 0. 90{ RefBne 311, 20 ( 3[LReferpges (1. 25- 1.

1P50-1. 90 (mlfr , Y i e(11H Eﬁ pAAR (2%5&(&?&&’2 60-2. 9

(2H, m, 953()5(1H m$ 320335(211, M, 3.85-4.00 (411, m

5.41 (1H,|brs) [0129] 450 anpl e 4131 1;,4 (LRC13) 8
ppm 0. 86 311}_ t| J=7.4H), Q. . (1é_|§|, . 2,16 2]25] (2R, m,
2.25-2. 40 (151, %), 2.90-3. 00 3051 3. 25 (311, 3. 90- 4| 00

(4H, m, 4.10 ,(lll, d, J= 5 5.40(111, I_T), 7.1 .35 (5H
m [0130]] 20 Ref ¢rence exarrpl%_ﬁ) 32 1111-NMR (CDC13) 8 pdn P1. 07 (3H,

t, J=7.3H M, L 79198211, —m, 213225+ 2H,

m, 2.27- 299(1H, m, 3.10-3.31 (3H, m,
3.87-4.00 /a@ 5.17-5.39(111, m), 7.16-7.36
(5H, m [ : 4F 33 11-1-NMR (CDC13) 6 ppm
0.10-0. 25 (211, nm, 0.80-1.00 (1H, in), 1.20-1.48
(3H, m, 070-1.90(211, m, 2.00-2.15 (1H m,
2.20-2.35
5 [0082]
The physical data of reference examples 1-2 to 1-3 were shown below.
[0083]

Reference example 1-2
"H-NMR (CDCl5) 3 ppm: 1.15-1.35 (4H, m), 1.80-1.90 (2H, m), 1.95-2.10 (1H, m),
10 2.15-2.50 (5H, m), 2.65-2.80 (1H, m}), 2.90-3.00 (1H, m), 3.05-3.20 (1H, m), 3.90-4.20
(7H, m), 7.20-7.40 (5H, m)
[0084]
Reference example 1-3
'H-NMR (CDCl3) 8 ppm: 0.86 (3H, t, J=7.4Hz), 1.26 (3H, t, J=7.1Hz), 1.35-1.60 (2H,
15 m), 1.70-1.90 (2H, m), 1.90-2.05 (1H, m), 2.10-2.40 (5H, m), 2.65-2.90 (3H, m),
2.90-3.05 (1H, m), 3.15-3.25 (1H, m), 3.90-4.05 (4H, m), 4.14 (2H, q, J=7.1Hz)
[0085]
Reference example 2-1

Ethyl (3R*,4'aR*,8'aR *)-1"-methyloctahydro-1"H-spiro[1,3-dioxolane-2,6'-quino-



54 (4H, m, 2.40-2.55 (1H, m, 2.90-3.05 (1H, n), 3.05-3.14 (2H, m,
3.90-4.00 (4H, m, 5.49 (1H, brs) [a] D27= -18.52 (c=0.30, MeOH)

[0132] 5 Reference exanple 5-1 (3'R 4'aR 8" aR) -

c- Methyl - N42- (pyrrolidin- 1 -yl)ethyl Boocta-hydro-1 E-spiro

[ 1, 3-di oxol ane- 2, 6' - qui nol i ne] - 3' - car boxam de A m xture of

et hyl

(3111, 41aR, 8 aR)-1' - net hyl oct ahydro-1' H-spiro[ 1, 3-di oxol ane-2, 6' - qui n
ol i ne] - 3'linchd 'axhdxatate (r ef erence exanple 3) (100ny) and 1-(2-am no-
10 et hyl)pyrrolidine (0.22nLL was stirred under mcrowave irradiation
to 210C for 12 TheunkktwEio# ethiykt'vmethywa, 345,718 texahydrm- hBlpspapy],3slidxiot-a
gel colum chromat ography (el uent: 0% 10% net hanol | et hyl acet ate,

gr adi ent ae¢-g06i-aninobieelg warbokelate(refesense spauplg 1¢ 3REP22) letrh)Rir@DC 3)
8 ppm 1.24-1.46 (3H, m, 1.48-1.70 (4H, ,, 1.70-1.86 (6H m,
152. 01- 2 (26Pmipiand pyethanoy éﬁmhhweaﬂdeéﬁ 4npl/bdiydsigenshlorigelioxang solution

bl T R B s Db st Gl

31R*, 4' aR*, 81aR*) - N[ 3- (Di net i 1] - 11- net hyl - oct It H
R R
i Spi Y ot s eRre pddal s el niRur .Sleﬁgﬁlapﬁﬁqﬁgmbéca(%@@r ke

L, U . : . r et

S PR NE A EAT AT
R
tit : - ok1H, ,
> oo-ﬁ)z?%g‘a’%"iia?vag }lﬁg@%y stie @%’f}ﬁ%@h@gﬁéﬂggﬁgﬁ%@%@/%5_ 3, érl%
(2H, M, m3iRRoketB) dcdise, Bladicht Satidnal givehe Mle EOLBGIRd &86333 fg?]. Reter ence

exanples 5-3 to 5-8 were prepared i'n a manner simlar ose as

descri beghichure &fag i iBneRted4anpble 25- 2 usi ng the correspondi ng
decahydr oqui nol i ne- 3-carb- 5oxylate esters and am nes instead of

et hyl ( 3TRNMRABDEHYm:111 0wt 3oy HECiN30-1.75 (6H, m), 1.75-1.85 (1H, m),
dro-111-1-spiro[ 1, 3-di oxol ane-2, 6' - qui nol i ne] -3' - car boxyl at e
(ref er ent.85-xENfiE nd); 2 00ant) (131, aui, AP DAY, J=li IneiThy L 301(3Hd, s).Thése.2ser e
illustrated in Table 4. [0135] [Table 41 Reference exanple
St r udt ur @H, m), 3.05-3.15 (1H, m), 3.93 (4H, s), 4.12 (2H, q, J=7.1Hz)

[0086]

Reference examples 2-2 to 2-3 were prepared in a manner similar to those as
described in reference example 2-1 using the corresponding enamines instead of ethyl
I'-methyl-2',3',4',5',7',8'-hexahydro-1'H-spiro[ 1,3-dioxolane-2,6'-quinoline]-3'-carbo-

20  xylate. These structures were illustrated in Table 2.
[0087]

The physical data of reference examples 2-2 to 2-3 were shown below.

[0088]
Reference example 2-2

25  'H-NMR (CDCls) 8 ppm: 1.15-1.30 (4H, m), 1.35-1.95 (8H, m), 2.05-2.25 (2H, m),
2.50-2.65 (1H, m), 3.00-3.10 (1H, m), 3.25 (1H, d, J=13.9Hz), 3.95 (4H, s), 4.00-4.15

(3H, m), 7.15-7.40 (5H, m)
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[0089]

Reference example 2-3

"H-NMR (CDCls) & ppne: 0.85 (3H, t, J=7.3Hz), 1.17 (1H, dd, J=24.9, 12.5Hz), 1.25
(3H, t, J=7.1Hz), 1.30-1.70 (7H, m), 1.75-1.85 (2H, m), 1.85-1.95 (1H, m), 1.95-2.10
(1H, m), 2.31 (1H, t, J=11.4Hz), 2.40-2.55 (1H, m), 2.55-2.70 (2H, m), 3.10-3.20 (1H,
m), 3.93 (4H, s), 4.12 (2H, q, I=7.1Hz)

[0090]

Reference example 2-4

Ethyl (3'R*,4'aR*,8'aR *)-1'-ethyloctahydro-1H-spiro[ 1,3-dioxolane-2,6'-quinoli-
nel-3'-carboxylate

To a mixture of ethyl (3'R*,4'aR*,8'aR*)-1"-benzyl-octahydro-1"H-spiro[1,3-di-
oxolane-2,6"-quinoline]-3'-carboxylate (reference example 2-2) (200mg) and ethanol
(4.0mL) was added 10% palladium-carbon (86mg). The mixture was stirred at room
temperature for 12 hours under a hydrogen atmosphere. The mixture was passed
through a layer of Celite (registered mark) and the filtrate was concentrated under
reduced pressure to give ethyl (3'R*,4'aR*,8'aR *)octahydro-1'H-spiro[1,3-dioxol-
ane~2.,6'~quinoline]-3'-carboxylate (154mg).

"H-NMR (CDCls) 8 ppm : 1.25 (3H, t, J=7.1Hz), 1.25-1.55 (4H, m), 1.55-1.70 (2H, m),
1.70-1.85 (2H, m), 1.90-2.00 (1H, m), 2.10-2.20 (1H, m), 2.40-2.55 (1H, m), 2.73 (1H, t,
J=12.0Hz), 3.25-3.35 (1K, m), 3.94 (44, s), 4.12 (2H, q, J=7.1Hz)

[6091]

To a mixture of ethyl (3'R*,4'aR*,8'aR*)octahydro-1"H-spiro[1,3-dioxol-
ane-2,6'-quinoline]-3'-carboxylate (154mg) and N, N-dimethylformamide (2.8mL) was
added potassium carbonate (184mg), followed by iodoethane (0.053mL), and the
mixture was stirred at room temperature for 18 hours. To the reaction mixture was
added brine, and extracted with ethyl acetate. After the separated organic layer was

dried over anhydrous sodium sulfate, it was concentrated under reduced pressure to give
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the title compound (157mg). The structure was illustrated in Table 2.

'"H-NMR (CDCls) & ppm: 0.99 (3H, t, J=7.2Hz), 1.17 (1H, dd, ]=24.9, 12.4Hz), 1.25
(3H, t, I=7.1Hz), 1.30-1.50 (2H, m), 1.50-1.75 (3H, m), 1.75-1.95 (3H, m), 2.00-2.10
(1H, m), 2.32 (1H, t, J=11.6Hz), 2.55-2.75 (2H, m), 2.75-2.90 (1H, m), 3.05-3.20 (1H,
m), 3.93 (4H, s), 4.12 (2H, q, J=7.2Hz)

[0092]
[Table 2] .
iiif;‘;e Structure iif::;;? Structure
2-1 23
o
2:2 24 |
0" o

The structures of the reference example 2-1 to 2-4 in Table 2 indicate relative
configuration.
[0093]
Reference example 3
Ethyl (3'R,4'aR,8'aR)-1"-methyloctahydro-1 ‘H-spiro[1,3-dioxolane-2,6'-quinoli-
ne]-3'-carboxylate

To ethyl (3'R*,4'aR*,8'aR*)-1"-methyloctahydro-1'"H-spiro[1,3-dioxo-
lane-2,6'-quinoline]-3'-carboxylate (reference example 2-1) (14.4g) was repeated
chromatography using a CHIRALPAK (registered mark) AY-H (Daicel Chemical
Industries) colummn (250mm X 20mm 1.D.) with the following condition:
Solvent system; hexane:ethanol:diethylamine = 50:50:0.1 (V/V)

Detection wavelength; 220nm



o0 o054 | H .o o 5-8 1 oH / o\_Jo 10The structure of the
reference exanple 5-1 in Table 4 indicates absolute configuration,
and the structures of the reference exanple 5-2 to 5-8 in Table 4
indicate rel ative configuration. 56 [4j8136] The physical data of
reference exanples 5-3 to 5-8 were shown bel ow. [0137] Reference
exanple 5-3 5 MS(ESI, m z):368(M+H)+ [0138] Reference exanple 5-4
1H NWR (CDC13) 8 ppm 1.20-1.90 (8H, in), 2.00-2.10 (1H, m,
2.15- 2. 3FI¢t tdt; YmL/min 2. 38 (2H, t, J=6.414z), 2.42-2.55 (1H m,
2.90-3.05 (1H, m, 3.20-3.35 (2H, m, 103.90-4.01 (4H, m, 6.00-6.15
(1H, m Column oven temperature; 40°C.
The eluted component of the secomd peak was collected, and concentrated to give the
title compound (6.9g).
5 'H-NMR (CDCl3) 8 ppm: 1.10-1.30 (4H, m), 1.30-1.75 (6H, m), 1.75-1.85 (1H, m),
1.85-2.00 (1H, m), 2.00-2.10 (1H, m), 2.17 (1H, t, J=11.6Hz), 2.30 (3H, s), 2.60-2.75
(1H, m), 3.05-3.15 (1H, m), 3.93 (4H, s), 4.12 (2H, q, I=7.1Hz)
[2]p” = -11.50° (c=1.06, MecOH)
[0094]
10  Reference example 4-1
(3'R,4'aR.8'aR)-1'-Methyl-N-propyloctahydro-1"H-spiro[ 1,3-dioxolane-2,6'-quinoli-
nel-3'-carboxamide
To a mixture of ethyl (3'R,4'aR,8'aR)-1"-methyloctahydro-1H-spiro[1,3-dio-
xolane-2,6'-quinoline]-3'-carboxylate (reference example 3) (1.995g) and ethanol
15  (35mL) was added a Smol/L aqueous solution of sodium hydroxide (7.06mL) while
stirring at room temperature. The mixture was heated at 80°C and stirred for 1.5 hours.
After cooling in ice bath, it was neutralized by the addition of 6mol/L hydrochloric acid
(5.88mL). The mixture was concentrated under reduced pressure to give
(3'R,4'aR ,8'aR)-1'-methyloctahydro-1"H-spiro[ 1,3-dioxolane-2,6'-quinoline]-3'-carbo-
20  xylic acid.
To a mixture of (3'R,4'aR,8'aR)-1"-methyloctahydro-1"H-spiro[ 1,3-dioxol-
ane-2,6'-quinoline]-3'-carboxylic acid, 1-propylamine (0.638mL), triethylamine
(2.16mL) and methylene chloride (54mlL) was added 1-hydroxybenzotriazole (1.19g),
followed by 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.49g)
25  while stirring at room temperature. The mixture was stirred for 11 hours. The mixture

was passed through a layer of Celite (registered mark) and the filtrate was concentrated

under reduced pressure. The residue was purified by aminopropyl silica gel column



[0139] Reference exanple 5-5 MS(ESI, nfz):354(M+H) + [0140] 15

Ref erence exanple 5-6 11-1-NWR (CDC13) 8 ppm 1.24-1.87 (13H, m,
2.01-2.11 (1H, n), 2.22-2.35 (1H, n), 2.29 (3H s), 2.41-2.62 (7H,
m, 2.94-3.02 (1H, m, 3.27-3.37 (2H 48), 3.89-3.98 (4H, m,
6.05-6.18 (1H, m [0141] 20 Reference exanple 5-7 1H NWR (CDCI 3) 8
ppm 0.84 (3H, t, J=7.3Hz), 1.20-1.70 (9H, m, 1.70-1.90 (3H, m,
1.95-2.10 (1H, m, 2.20-2.25 (7H, m, 2.30-2.55 (5H, m, 2.55-2.70
(1H, m), cBrodGs@grahy( Eenn%-3%2BetBatt)efBHacamte, Badibatdel@ibn) 4divaihe
7.35-7.45 (1H, m [0142] 25 Reference exanple 5-8 1H NWR (CDC13) 8
ppm 0. 98tl¢ gempeundidAB12Er) , 1. 20- 1. 50 (3H m, 1.50-1.70 (414, m),
1.70-1.90 3118200210 1H m, 15-2.30 (714, m, 2.30-2.50
(4H, m, LBy pprH) Shf3IH A, H '?ng)c)l(ZiH 70§9H, 310078 11% ((ZH—Im)n)

3.25-3.40 3.85-4.0

Ref er encg Lq){?g{ en)lzg,eh%%@(sz m),240-2 50 (1H m) 2(90 3.05 (11& m), 3 15 3.25
N-{[( R t hyl.oc o- FH-spiro[ 1, 3- di oxol ane- 2, 6' - qu
ino- i nfﬁ@%%% 48@%@}? N%%%?Bﬁﬁiaa}mt e To a m xture of
(3'R 4" aR.8%aR : opyl oct ahydro-|"' H spiro[ 1, 3-di oxol ane- 2
, 6" - qui nEf]Pna%BOJU- écg_ﬁ)@: '\Q@(ref erence exanple 4-1) (1.816g) and
tetrahyd qg Sian (31nl) was added a I nol/L sodium '
hexamnet hi/ 3 ilazide-tetra- 10 hydrofuran solution (7.97nm) at -42C

After st me tenperature for 20 m nutes, phenyl
Refydie Bt 5

chl orofonna was added to the mi xture, and then stirred

for fﬁgﬁ:ﬁq n I
acet at e 55(\;& ‘e adde 'Impsv)rsﬂéﬂg)rlg eéngé{ggﬁﬁsnfguérgth m{%& @dplg\%ﬂx
anhygy oup, %%%g@gugllu{rﬁ,qlﬁe] @%&Q%ﬁ{yrat ed under reduced pressure.
The residie was purified by silica gel colum chr omat ogr aphy

15(el uent: O%T@%(mﬁﬁ@@pétﬁﬁt(bydmwaﬁ Irﬂf eﬂahycfrbut'fl{%gﬂmm ~Gio¥§-
the title conpound (2.402g). " H NVR ( ppm” 0.

J=7. 5117}ne-2,6lquihoble](BH lale @&etn8S le BYY100h anﬂlhﬁhoﬁé:’s
2.29 (3HDan§) 6]'% 3§ (1](H f“,““%"’fl %%)n 26%@36020 g§)m),m3 65 @ mm

(1H, m, was 8ed a9mdlAHhquedus soldtnof20dijidHhydidxidd (Q@rﬂLﬁ Sanid X mliﬂture
7.35-7.50 (2H, m 20[0144] Reference exanple 6-5 Phenyl

N- { [ ( 311Ra# stifealfat r&da Rpetdtureefoh @ houtsahiyehreaetich mixture was neutralized by
"Hspiro-[1, 3-di oxol ane- 2, 6" - qui nol i n] -31-yl ] carbonyl | -N-propyl car bam
at e o athmiagditior o6fmol/L hydrochloric acid (0.42mL). The mixture was concentrated under
(312. *, 42aR*, 81aR*) - 11- net hyl - N- propyl oct ahydro-1' Hspiro-

25[ 1, 3- diedxesidamessprego gine (ﬁ&ﬂﬁ%ﬁa@) -1taetotentahydrg-1 E-spira £.8-discempl e
4-5) (539ng) and tetrahydrofuran 53 6m.) was added a I nol/L sodium
hexanet hiphete i -puirpheclt Erahoxylic aci

To a mixture of (3'R,4'aR,8'aR)-1'-methyloctahydro-1"H-spiro[1,3-dioxo-

lane-2,6'-quinoline]-3'-carboxylic acid, (15)-2,3-dihydro-1H-inden-1-amine (64mg) and

20  methylene chloride (1mL) was added 1-hydroxybenzotriazole (60mg), followed by
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (85mg) while stirring at
room temperature, and the mixture was stirred for 12 hours. The mixture was passed
through a layer of Celite (registered mark) and the filtrate was concentrated under
reduced pressure. The residue was purified by aminopropyl silica gel column

25  chromatography (eluent: 0%-7% methanol/ethyl acetate, gradient elution) to give the
title compound (105mg).

'H-NMR (CDCl;) & ppm: 1.30-1.50 (3H, m), 1.50-1.85 (7H, m), 2.00-2.10 (1H, m),



hydrof uran solution (2.4m) at -20C. After stirring at the sane
tenperature for 20 58 m nutes, phenyl chloroformate (0.298nlL) was
added to the m xture, and then stirred for 1 hour. After warmng to
roomtenperature, water and ethyl acewudte were added. The separated
oraganic | ayer was dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was purified by
silica gel colum chronmat ography 5(eluent: 0% 9% net hanol / et hyl
acet at e, 25088 MHaltd 401D.56 Q11 mp 2 56e2.70 (11, opRha5 (B2 2y )3.90-4.00
11-1- N\R ECD0135) 5 ppm 0.95 (3H, t, J=7.611z), 1.10-1.50 (311, m,
A7md., 5.49-5.53 (88, 2).105%-2465 (hhl, mp.728)-73014Hsin) 2.38 (1H, t,

1.50-1. 8%

J=10. 8Hz), 2,90-3.10 (1H n), 3.65-4.00 (711, m), 7.10-7.20 (2H m,
7.20- 7. 35001 F1-7500° (=®B3L MeQH) oH, ) 10[ 0145] Ref er ence
exanpl es 2. to 6-4 and reference exanples 6-6 to 6-40 were prepared

in a manr{&)%éi mlar to those as described in reference exanple 6-1 or
ref erence examl

[ ergnce eXam o 3o Embttore o (IR A N 8% Ry B Y boina-
6" - qui no™ 8 Re SR R e e BN 2 oA e bo e
e AT R Rl 3BT BBl SBRC BT ¢
0A0 0 allowed to remain at room temperature for 6 days to give a single crystal. The absolute
configuration of reference example 4-4 was determined by X-ray crystallographic
10 analysis of the obtained single crystal. |

[0097]

By determining the absolute configuration of (3'R,4'aR,8'aR)-N-[(15)-2,3-dihy-
dro-1H-inden-1-yl]-1'-methyloctahyd-ro-1'H-spiro[1,3-dioxolane-2,6'-quinoline]-3'-car-
boxamide (reference example 4-4), ethyl (3'R,4'aR,8'aR)-1"-methylocta-hydro-1"H-spi-

15  ro[l,3-dioxolane-2,6'-quinoline]-3'-carboxyl-ate(reference example 3) as its starting
material, was demonstrated the same configuration.
[0098]
Reference example 4-5
(3'R*4'aR*,8'aR*)-1'-Methyl-N-propyloctahydro- 1'H-spiro-[1,3-dioxolane-2,6'-quin-
20  oline]-3'-carboxamide

To a mixture of ethyl (3'R*,4'aR*,8'aR*)-1'-methyl-octahydro-1"H-spiro-
[1,3-dioxolane-2,6'-quinoline]-3'-carboxylate (reference example 2-1) (16.67g) and
ethanol (39mL) was added a Smol/L aqueous solution of sodium hydroxide (58.8mL)
under water bath cooling, and the mixture was stirred at the same temperature for 1 hour.

25 | After cooling in ice salt bath, it was neutralized by the addition of 6m£>1/L hydrochloric
acid (49mL). The mixture was concentrated under reduced pressure to give

(3'R*,4'aR*,8'aR *)-1'-methyloctahydro-1"H-spiro[1,3-dioxo-lane-2,6'-quinoline]-3'-car-
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boxylic acid.

To a mixture of (3'R*,4'aR*,8'aR*)-1'-methyloctahydro-1'H—spiro[1,3-dioxo-
lane-2,6'-quinoline]-3'-carboxylic acid, 1-propylamine (5.32mlL.), triefhylamine
(9.0ImL) and methylene chloride (131mL) was added 1-hydroxybenzotriazole (9.9g),
followed by 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (12.4g)
while stirring at room temperature, and the mixture was stirred for 14 hours. The
mixture was passed through a layer of Celite (registered mark) and the filtrate was
washed with a Imol/L aqueous solution of sodium hydroxide, dried over anhydrous
sodium sulfate, and concentrated under reduced pressure. The residue was purified by
aminopropy! silica gel column chromatography (eluent: 0%-5% methanol/ethy! acetate,
gradient elution) to give the title compound (16.18g).

TH-NMR (CDCl3) & ppm: 0.91 (3H, t, J=7.6Hz), 1.25-1.90 (11H, m), 2.00-2.15 (1H, m),

- 2.20-2.35 (4H, m), 2.35-2.50 (1H, m), 2.90-3.05 (1H, m), 3.15-3.25 (2H, m), 3.85-4.00

(4H, m), 5.35-5.50 (1H, m)
[0099]

R-eference examples 4-2 to 4-3 and reference examples 4-6 to 4-33 were
prepared in a manner similar to those as described in reference example 4-1 or reference
example 4-5 using the corresponding decahydroquinoline-3-carboxylate esters and
amines instead of ethyl (3 'R,4'aR,8'aR)-1'~methyloctahydr0—1‘H—spiro[l,3-dioxola-
ne-2,6'-quinoline]-3'-carboxylate and 1-propylamine. These were illustrated in Table 3.

[0100]
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[Table 3]
i:i::‘:lr;ce Structure Eif:;f;c: Structure
4-1 4-8
Chiral
42 4-9
4-3 4-10
Chiral
4-4 4-11
4-5 4-12
4-6 4-13
4-7 4-14
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Table 3 (continued)
Eiizl;f;? Structure iit:mm;‘;e Structure
4-15 C, 4-22
NN
0
\‘/\N
4-16 : 4-23
4-17 P 4-24
HN
418 | O/ 4-95
F
F
F
4-19 4-26
4-20 4-27
4-21 4-28
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Table 3 (continued)
Reference Structure Reference Structure

example example

4-29 4-32

/\N N/\
H z
4-30 4-33
4-31

The structures of the reference example 4-1 to 4-4 and 4-33 in Table 3 indicate

absolute configuration, and the structures of the reference example 4-5 to 4-32 in Table

3 indicate relative configuration.

[0101]

The physical data of reference examples 4-2 to 4-3 and reference examples 4-6

to 4-33 were shown below.

[0102]

Reference example 4-2

'H-NMR (CDCls) § ppm: 0.92 (3H, t, J=8Hz), 1.20-1.90 (11H, m), 2.00-2.15 (1H, m),

2.20-2.50 (6H, m), 2.90-3.05 (1H, m), 3.15-3.35 (3H, m), 3.85-4.00 (4H, m), 5.30-5.50

(1H, m)
[0103]

Reference example 4-3

'H-NMR (CDCl3) & ppm: 1.13 (3H, t, J=7.2Hz), 1.25-1.90 (911, m), 2.00-2.10 (1H, m),

2.20-2.35 (4H, m), 2.35-2.50 (1H, m), 2.90-3.10 (1H, m), 3.20-3.40 (2H, m), 3.85-4.00
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(4H, m), 5.39 (1H, brs)

[a)p?” = -20.25° (¢=0.32, MeOH)

[0104]

Reference example 4-6

"TH-NMR (CDCl3) 8 ppm: 1.08-1.17 (3H, m), 1.20-1.90 (5H, m), 2.00-2.10 (1H, m),
2.20-2.35 (4H, m), 2.38-2.50 (1H, m), 2.90-3.10 (1H, m), 3.20-3.41 (2H, m), 3.93 (4H,
s), 5.38 (1H, brs)

[0105]

Reference example 4-7

'H-NMR (CDCl3) & ppm: 0.92 (3H, t, J=8Hz), 1.20-1.90 (11H, m), 2.00-2.15 (1H, m),
2.20-2.50 (6H, m), 2.90-3.05 (1H, m), 3.15-3.35 (3H, m), 3.85-4.00 (4H, m), 5.30-5.50
(1H, m)

[0106]

Reference example 4-8

MS(ESI, m/z):295(M+H)+

[0107]

Reference example 4-9 |

"H-NMR (CDCls) § ppm: 1.21-1.87 (11H, m), 2.01-2.10 (1H, m), 2.19-2.33 (4H, m),
2.39-2.51 (1H, m), 2.92-3.04 (1H, m), 3.28-3.40 (5H, m), 3.44-3.51 (2H, m), 3.93 (4H,
s), 6.14 (1H, brs)

[0108]

Reference example 4-10

"H-NMR (CDCl) & ppm: 1.30-1.90 (8H, m), 2.00-2.10 (1H, m), 2.25-2.40 (4H, m),
2.40-2.60 (1H, m), 2.95-3.10 (1H, m), 3.10-3.30 (1H, m), 3.85-4.00 (4H, m), 4.30-4.55
(2H, m), 5.65-5.80 (1H, m), 7.20-7.40 (5H, m)

[0109]

Reference example 4-11
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MS(ESI, m/z):359(M+H)+

[0110]

Reference example 4-12

'H-NMR (CDCls) 8 ppm: 0.90 (6H, d, ]=6.8Hz), 1.25-1.46 (3I, m), 1.48-1.85 (7H, m),
2.00-2.15 (1H, m), 2.20-2.35 (4H, m), 2.40-2.54 (1H, m), 2.90-3.03 (1H, m), 3.03-3.12
(2H, m), 3.90-3.98 (4H, m), 5.35-5.55 (1H, m)

[0111]

Reference example 4-13

"H-NMR (CDCl;) § ppm: 0.10-0.25 (2H, m), 0.40-0.60 (2H, m), 0.85-1.00 (1H, m),
1.20-1.90 (9H, m), 1.95-2.15 (1H, m), 2.20-2.35 (4H, m), 2.40-2.55 (1H, m), 2.90-3.05
(1H, m), 3.05-3.20 (2H, m), 3.80-4.00 (4H, m), 5.40-5.60 (1H, m)

[0112]

Reference example 4-14

"H-NMR (CDCls) 8 ppm: 1.25-1.45 (3H, m), 1.45-1.70 (4H, m), 1.70-1.85 (2H, ﬁl),
2.00-2.10 (1H, m), 2.25-2.35 (4H, m), 2.40-2.55 (1H, m), 2.95-3.05 (1H, m), 3.90-4.00
(4H, m), 4.50-4.70 (2H, m), 5.75-5.90 (1H, m), 6.90-7.00 (2H, m), 7.20-7.25 (1H, m)
[0113]

Reference example 4-15

'H-NMR (CDCls) § ppm: 1.30-1.50 (3H, m), 1.50-1.70 (4H, m), 1.75-1.85 (2H, m),
2.00-2.10 (1H, m), 2.25-2.35 (4H, m), 2.50-2.65 (1H, m), 3.00-3.10 (1H, m), 3.90-4.00
(4H, m), 4.75 (2H, ddd, J=18.4, 16.3, 5.6Hz), 6.25-6.35 (1H, m), 7.30 (1H, d, J=3.3Hz),
7.71 (1H, d, }=3.3Hz)

[0114]

Reference example 4-16

"H-NMR (CDCl3) § ppm: 1.20-1.90 (9H, m), 2.00-2.10 (1H, m), 2.20-2.40 (411, m),
2.40-2.60 (1H, m), 2.90-3.10 (1H, n), 3.80-4.00 (6H, m), 5.00-5.30 (2H, m), 5.40-5.60
(1H, brs), 5.70-6.00 (1H, m)



Li a 6-39 411 o041-o0 NChiral 6-34 . 0 0O ONIl o0 Li 6-40 411
...... Chiral oo 62 in Table 5 indicate relative configuration.
[0147] The physical data of reference exanples 6-2 to 6-4 and
reference exanples 6-6 to 6-40 were shgwn bel ow. 5[0148] Reference
exanpl e 6-2 1HNMR (CDC13) 6 ppm 0.96 (3H, t, J=7.2Hz), 1.20-1.90
(11H, m), 2.00-2.15 (2H, m, 2.20-2.40 (4H, n), 2.95-3.10 (1H m),
3.65-3.80 OH, m), 3.80-4.00 (6H, n), 7.30-7.40 (2H,m), 8.25-8.35
(2H, m 1(0b01s9] Reference exanple 6-3 MS(ESI, in/z):448(M-H)+ [0150]
Reference example 4-17
"H-NMR (CDCls) 8 ppm: 0.89 (3H, t, J=7.0Hz), 1.20-1.70 (12H, m), 1.70-1.85 3H, m),
2.00-2.10 (1H, m), 2.20-2.35 (4H, m), 2.40-2.50 (1H, m), 2.90-3.05 (1H, m), 3.15-3.30
5 (2H, m), 3.85-4.00 (4H, m), 5.35-5.50 (1H, m)
[0116]
Reference example 4-18
"H-NMR (CDCI;3) 8 ppm: 0.80 (2H, m), 1.05-1.90 (18H ,m), 2.00-2.10 (1H, m),
2.20-2.35 (4H, m), 2.40-2.55 (1H, m), 2.90-3.15 (3H, m), 3.85-4.00 (44, m), 5.35-5.55
10  (1H, m)
[0117]
Reference example 4-19
"H-NMR (CDCls) 8 ppm: 1.20-1.90 (9H, m), 2.00-2.10 (1H, m), 2.20-2.40 (7H, m),
2.40-2.60 (1H, m), 2.90-3.10 (1H, m), 3.80-4.00 (4H, m), 4.30-4.50 (2H, m), 5.40-5.60
15  (1H, m), 7.10-7.30 (4H, m)
[0118]
Reference example 4-20
"H-NMR (CDCl3) 8 ppm: 0.91 (6H, d, J=6.6Hz), 1.20-1.70 (10H, m), 1.70-1.85 (2H, m),
2.00-2.15 (1H, m), 2.20-2.35 (4H, m), 2.35-2.55 (1H, m), 2.90-3.05 (1H, m), 3.20-3.30
20  (2H, m), 3.85-4.00 (4H, m), 5.30-5.45 (1H, m)
{0119]
Reference example 4-21
"H-NMR (CDCls) & ppm: 1.20 (3H, t, J=7.0Hz), 1.25-1.90 (9H, m), 2.00-2.10 (14, m),
2.20-2.35 (4H, m), 2.40-2.55 (1H, m), 2.95-3.05 (1H, m), 3.35-3.55 (6H, m), 3.85-4.00
25  (4H, m), 5.75-5.95 (1H, m) -
[0120]

Reference example 4-22



Ref erence exanple 6-4 15 MS(ESI, niz):536(M-H)+ [0151] Reference
exanple 6-6 MS(ESI, m z):462( MtH) + [0152] 20 Reference exanple 6-7
1H NWR (CDC13) 6 ppm 1.10-1.50 (6H, m, 1.50-1.85 (5H, m, 1.85-2.10
(2H, m, 2.29 (3H, s), 2.38 (1H, t, J=El.2Hz), 2.90-3.05 (1H, m,
3.65-3.85 (1H, m, 3.85-4.00 (6H, m, 7.12-7.20 (2H, m, 7.25-7.32
(1H n') 7.38-7.46 (2H, m [0153] 25 Ref erence exarrpl e 6 8 1H NWR
85-1.95 (1H,

5 20-1.75 (1QH, rrg ?-é
0 s EREIR e prneé 205 @H 13, 376¢ 5 (&H, L 2003003 (11 o,

29530 65- 3. 85-4.00 (611
O %éﬁs?%! tuy 50030361 fomd, 39 b ps o ﬂ@es@ﬁ%eo%@m)e 69
11-1- NMR 115150 6H, 1.50-1.85 (5H, ,
1.90- 2. 105(‘%@8?@}& B) 29 (311, s), (2 38I ?)1H t, J=11. 3|(42) 2. 85-3. 10
(111, [O§21§0 3.85 (1H, ), 3.85-3.95 (411, m), 3.97 (21-1, q,

).

J=7. 1Hz 0-7.30 (211, n), 7.30-7.40 (111, n'), 7,45-7.50 (1H, m

[ 0155 6-10 101H NMVR (CDC13) 8 ppm 0.95 (3H, t,
J=7.2 eTér e %%{QD’L%% n), 1.50-1.88 (6H, m, 1.88-2.10(211, m),

e o i it
o5 1 S S S o

1.75-1.8 5 1 y 2.30 (311,
5% 375 jsﬁiﬁgansslﬂ 3%5&5)5((% m?%s 3@-59_@}"%2}1 gl)g%i'%782§(€lfl_ln§n)(

3. 80- 3. 952(462[34 (A8, mYy . 30- 7 40 (211, m, 8.25-8.35 (2H, in) [0157] 20
Ref er ence exarrpl e 6-12 MS(ESI, rn/z):415(MH) + [ 0158] Ref er ence
exanpbe GOIB}MS(ESI, m z): 447( M+H) + 25[ 0159] Reference exanple 6-14
MS(ESI, m z):465( M+H) + 64 [0160]
Reference example 4-24
'H-NMR (CDCls) 8 ppm: 0.89 (9H, s), 1.25-1.85 (9H, m), 2.00-2.15 (1H, m), 2.20-2.35
(4H, m), 2.40-2.55 (1H, m), 2.90-3.05 (1H, m), 3.05 (2H, d, J=6.3Hz), 3.94 (4H, s),
5.35-5.50 (1H, m)
15 [0123]
Reference example 4-25
'H-NMR (CDCl3) 8 ppm: 1.25-1.47 (3H, m), 1.47-1.70 (4H, m), 1.70-1.90 (4H, m),
2.00-2.20 (3H, m), 2.20-2.35 (4H, m), 2.40-2.55 (1H, m), 2.90-3.05 (1H, m), 3.25-3.40
(2H, m), 3.85-4.00 (4H, m), 5.50-5.75 (1H, m)
20 [0124]
Reference example 4-26
MS(ESL, m/z):313(M+H)+
[0125]
Reference example 4-27
25 'H-NMR (CDCl3) § ppm: 1.25-1.70 (7H, m), 1.70-1.85 (2H, m), 2.00-2.10 (1H, m),
2.20-2.35 (4H, m), 2.40-2.55 (1H, m), 2.80 (3H, d, J=4.8Hz), 2.90-3.05 (1H, m),
3.90-4.00 (4H, m), 5.35-5.50 (1H, m)



Ref erence exanple 6-15 1H NWVR (CDC13) 8 ppm 1.20-1.50 (4H m,
1.50-1.70 (2H, m), 1.75-1.85 (1H, m, 1.95-2.10 (1H, n), 2.20-2.40
(4H, m, 2.80-3.20 (6H, m, 3.75-4.00 (6H, m, 6.95-7.05 5(2H, m,
7.15-7.35 (6H, m, 7.35-7.45 (2H, m [Q161] Reference exanple 6-16
MS(ESI, mz):431(MH)+ [0162] 10 Reference exanple 6-17 1H NWR
(CDC13) S ppm 0.30-0.40 (2H, n), 0.45-0.60 (2H, m, 1.15-1.50 (4H,

, 1.50-1.85 (5H, n), 1.90-2.10 (2H, nm), 2.29(311, s), 2.38 (1H, t,
J=11. 2Hz 0122;&95-3. 10 (112, m, 3.70-3.85 (3H, m, 3.85-3.95 (4H, m,
7.10-7.20 (2H, m, 7.25-7.35 (1H, m), 7.35-7.50 (2H, m) 15[0163]

Ref er enc R eforamipeleRalplk8i-MS( ESI, il z): 471(M+H) + [ 0164] Reference
exanpl e 6-19 201H NMR (CDC13) S ppm 1.20-1.50 (3H, m, 1.50-1.85
(511, m 'HANOER @OOLY 2ppmd.89 BBQ, (F13Hz)s]).192. A2(10 Hl m), 1.18-1.5312H21H) ,
3 00-3.15 (1H, m, 3.80-4.00(511, nm), 5.41 (211, dd, J=17.3, 16.0Hz),

7. 05- 7. 10.132424 (BH, m), 2(0-772.3D(I(H, 1), BI87-Z9BUH, 1), 3d6-323(33Ha)), 3.88-4.01
7.35-7.45 (211, m, 7.75 (1H, d, J=3.3Hz) [0165] 25 Reference exanple

6- 20 #B( EBIL, mjydAd-41% (NN S[29158§ (151 REF1IGrERe SHxa)pl e 6-21 MS(ESI,
m z):445(MtH) + [ 0167] Reference exanple 6-22 5 MS(ESI, m z):471( M+H) +
[0168] Reé}&7énce exanple 6-23 MS(ESI, m z):479(M+H)+ [0169] 10

Ref erence exanple 6-24 MS(ESI, mz):445(M+H) + [0170] Ref er ence
exanpl e Bﬁ@Se%@E@PPlerﬂf%ﬁ:447(lvH—l)+ 15[ 0171] Reference exanple 6-26

11-1-N 13) 8 1.16 (3H, t, J=7.0Hz), 1.20-1.50 (3H, m,
1.50-1%3%&%2)3%?%@%85 ElH, m, 1.85-2?10 (2H, M, (2.30 ?)BH,
s), 2.37?1%|§Lth)|-11.2Hz), 3.00-3.10 (1H, n), 3.45-3.55 (2H, in),

3.55-3.7 , 3.85-3.95 (4H, n), 4.05-4.15 (2H, n), 207.30-7.40
8.25- [0172] Reference exanple 6-27 1H NWR

E éEH)C]ld;; ’ geﬁﬁ?ﬂcg'fg 8% (3H m, 1.50-1.85 (5H, m), 1.85-2.10 (2H,
s, 2 2 st g S G Tl 2y SR B0
M, 7. 1071 5020d @, o) 2.06:22R0 A7) 338099 ot 102.603%d B, nf}) 2.95-3.05
(1H, m), 3.20-3.35 (2H, m), 3.85-4.00 (4H, m), 5.41 (LH, brs)
[0129]
15  Reference example 4-31
"H-NMR (CDCls) & ppm: 0.86(3H, t, J=7.4Hz), 1.20-1.95 (11H, m), 2.10-2.25 (2H, m),
2.25-2.40 (1H, m), 2.90-3.00 (1H, m), 3.05-3.25 (3H, m), 3.90-4.00 (4H, m), 4.10 (1H,
d, .T=13.8Hz), 5.25-5.40 (1H, m), 7.15-7.35 (5H, m)
{0130]
20  Reference example 4-32
'H-NMR (CDCls) & ppm: 1.07 (3H, t, J=7.3Hz), 1.25-1.78 (7H, m), 1.79-1.93 (2H, m),
2.13-2.25 (2H, m), 2.27-2.39 (1H, m), 2.88-2.99 (1H, m), 3.10-3.31 (3H, m), 3.87-4.00
(4H, m), 4.05-4.15 (1H, m), 5.17-5.39 (1H, m), 7.16-7.36 (5H, m)
[0131]
25  Reference example 4-33
'H-NMR (CDCl3) 8 ppm: 0.10-0.25 (2H, n), 0.40-0.60 (2H, m), 0.80-1.00 (1H, m),
1.20-1.48 (3H, m), 1.48-1.70 (4H, m), 1.70-1.90 (2H, m), 2.00-2.15 (1H, m), 2.20-2.35



[0173] 66 Reference exanple 6-28 1H NWR (CDC13) 8 ppm 1.10-1.50
(311, m, 1.50-1.85 (5H, m), 1.85-2.10 (4H, m), 2.28 (3H, s), 2.37
(1H, t, J=9.2Hz), 2.68 (211, t, J=6.4Hz), 2.95-3.05 (1H, m,
3.70-3.80 (111, m, 3.85-3.95 (611, mgg 7.08-7.14 (211, m, 7.14-7.22
(3H, m, 7.24-7.32 (311, m, 57.38-7.46 (2H, m [0174] Reference
exanple 6-29 MS(ESI, in/z):490(MtH)+ [0175] 10 Reference exanple 6-30
MS(ESI, mz):485(MtH)+ [0176] Reference exanple 6-31 MS(ESI,

m z): 433((411{}1)1}, 214§-053 {1 HReih £2.2018 ©5 ¢ XA M), 3. 65-32 4 TRHNMR xmmexm mnm
1.20-1.50 (311, m), 1.50-1.75 (4H, m, 1.75-1.85 (111, m), 1.85-

(2H, m, 524930H; B+) s), 2.37 (1H t, J=11.3Hz), 3.00-3.10 (1H, n),
3.35 (3H, D%f 3.58 (211, t, J=5.4Hz), 3.60-3.75 (1H, m, 3.85-3.95
(4H, m, [&] &48m°((@=10130m[¢0m)7 30-7.40 (2H, m), 8.25-8.35 (2H, m
[0178] Reference exanple 6-33 111-NWR (CDC13) 8 ppm 1.20-1.75 (711,
m, 1.75{@1%% (111, m, 1.85-2.10 (2H, m, 2.30 (3H, s), 2.38 (1H, t,
J=11. ZHZ)Rg 2.95-3.10 (1H, m, 3.37(3H, s), 3.70-3.85 (1H, m,

253.85-3 @rmffxample 5%130-7. 40 (211 n, 8.25-8.35 (211, m [0179]
Ref er ence exarﬁo 67 MS(ESI, mz ? 389(MrH) + [ 0180] Ref erence
exanpl e g8 aR) 1 Methyl—N [2- (pyrrohdm— ylethyl]octa-hydro-1"H-spiro[1,3-dioxo-

lane-2,6'-quinoline]-3'-carboxamide
A mixture of ethyl (3'R,4'aR,8'aR)-1'-methyloctahydro-1'H-spiro[1,3-dioxo-
lane-2,6'-quinoline]-3'-carboxylate (reference example 3) (100mg) and 1-(2-amino-
10 ethyl)pyrrolidine (0.22mL) was stirred under microwave irradiation to 210°C for 12
hours. The mixture was purified by aminopropyl silica gel column chromatography
(eluent: 0%-10% methanol/ethyl acetate, gradient elution) to give the title compound
(73mg).
'H-NMR (CDCl3) 6 ppm: 1.24-1.46 (3H, m), 1.48-1.70 (4H, m), 1.70-1.86 (6H, m),
15 2.01-2.11 (1H, m), 2.23-2.33 (1H, m), 2.29 (3H, s), 2.43-2.53 (5H, m), 2.53-2.60 (2H,
m), 2.94-3.01 (1H, m), 3.28-3.37 (2H, m), 3.90-3.97 (4H, m), 6.05-6.18 (1H, m)
[0133]
Reference example 5-2
(3'R*,4'aR*,8'aR*)-N-[3-(Dimethylamino)propyl]-1'-methyl-octahydro-1"H-spiro-
20  [1,3-dioxolane-2,6'-quinoline]-3'-carboxamide |
A mixture of ethyl (3'R*,4'aR*,8'aR*)-1"-methyloctahydro-1'H-spiro[1,3-di-
oxolane-2,6'-quinoline]-3'-carboxylate (reference example 2-1) (2.053g) and
(3-aminopropyl)dimethylamine (4.44mlL) was stirred under microwave irradiation to
210°C for 10 hours. The mixture was purified by aminopropyl silica gel column
25  chromatography (eluent: 0%-10% methanol/ethyl acetate, gradient elution) to give the
title compound (2.557g).
'H-NMR (CDCls) 8 ppm: 1.20-1.90 (11H, m), 2.00-2.15 (1H, m), 2.15-2.55 (134, m),



1H NWVR (CDC13) 8 ppm 0.92 (3H, t, J=7.4Hz), 1.20-2.00 (1311, m,
2.10-2.20 (111, m, 52.24 (111, t, J=11.2Hz), 2.95-3.05 (111, m,
3.18 (Ill, d, J=13.8Hz), 3.55-3.70(111, m, .3.70-3.85 (211, m,
3.85-4.00 (4H, m, 4.05-4.20 (1H, m, 56 15-7.35 (711, m, 8.25-8.35
(2H, m [0181] Reference exanple 6-36 10 MS(ESI, m z):431( MtH) +
[0182] Reference exanple 6-37 MS5(ESI, mz):417(MtH) + [ 0183] 15

Ref erence exanple 6-38 11-1-NWR (CDC13) S ppm 0.90 (3H, t, J=7.4Hz),
1. 20- 1. 3% ¢5LBlOSMH, ), 3725-3H0 (LH, S5 128 840D (41, @1—713@5.5011& my) ,
1.85-2.00 (2H, m, 2.05-2.20(111, m, 2.28 (1H, t, J=11.1Hz),

2.90- 3. 090(3, m, 3.21 (111, d, J=13.911z), 3.65-3.80 (3H, m,
3.85-3.95 (4H, m, 4.08 (1H, d, J=13.9Hz), 7.00-7.10 (2H, m,

7.15-7. 35 (611 Refyrence EampletS-§ RH-82Craprepit84) a Refnaecsiméactoahideas
6-39 MS(ESI, mz):474(M+H) + [0185] 25 Reference exanple 6-40 MS(ESI,
m z) : 403 (desdibed [l kd&Encec&xaRplef-Ensmgehaoptepanding decahydroquinoline-3-carb-
1-{[ (3112, 42aR, 81aR) - 11- Met hyl oct ahydr o- FH-spi r o[ 1, 3- di oxol ane-2, 61-q
ui nol P n] -oxylaje1gsters apchwyniney irgtead lof ethyUB R 1y2R 68 aRF 1l 'Mmethylettahy] ur ea To
a mxture, of

(3' R 4' aRrg'ldRyninol 1 dedipyolant 2,6 ginelgtel di-sarhoxpiate (iefirgrrstezampleyd  oand
"Hspiro[ 1, 3-di oxol ane- 2, 61- qui nol i ne] -3' -carboxam de (reference
exanpl e $3pymigopsepydimgthylaming. dbees weteiBwratedin fablg< added copper (1)
chl ori de.{’f’ ) and ethyl isocyanate (0.049nL) at room tenperature,
and the re was stirred for 2.5 hours. The m xture was purified
by am nopropyl silica gel colum chronmatography (eluent: 0% 5%

met hanol / ¢Thylk 4dcet at e, gradient elution) to give the title conpound
(46ny). 10REDBMR[(CDCI3)L..S ppm 1. 16 | Bithrente | J=7. 3FZ), L. 28-1.48 (|3H,
nm, 1.51-1.3ufAl, in), 1’“7“2&19 91 (6H esnple2| 00- 2. 10{MHFXey | 2. 29
(3H, s), 2.30-2.39(114, 2.5ghi2L 75 (6H, 1n), 2.90-3001 (1H, 1 n)],
3.14-3.33|(3H, m|, 3. hOON(-614, m| 9.28-p.65 (1H, 0187]

Ref er ence|exanpl ¢ 7-2 : AN

151- {[ (31]2*341aR*, 816R") -

, 6' -quinolin]-3 - Q

ahyi® o- ' H- spi 6] 1, 3rdhpxol arfe- 2
N

\N/‘\/\
5-2 ! 5-6
5-3 5 5-7

o~

I
/N\/\N
5-4 " 58
10 The structure of the reference example 5-1 in Table 4 indicates absolute

configuration, and the structures of the reference example 5-2 to 5-8 in Table 4 indicate

relative configuration.



yl ] carbonyl11- 113- (di net hyl ar ni no) propy1] - 3- et hyl urea To a

m xt ure of

(3112. *,41aR*, 81aR*) - N-[ 3- (di net hyl am no) propyl ] - 11- net hyl oct ahydro-1
'H-spiro[ 1, 3-di oxol ane- 2, 6' - qui nol i ne]zg3' - car boxam de (reference
exanpl e 5-2) (2.512g) and 1, 2-di chl oroet hane (25nL) were added

copper (1) chloride (732ng) 20 and ethyl ‘i socyanate (l.75nL) at room
tenperature, and the mxture was stirred for 1 hour. The m xture was
purified fpy3gm nopropyl silica gel colum chromatography (eluent. 2%
met hanol / et hyl acetate) to give the title conpound (2.309g). 1H NWR
(CDC13) 8 ppm Hleihﬁ?'éﬁéﬂdatd of rdfefertbizxamples 8310308 (RBielshotth belowv0- 1. 90

(84, m, 2.00-2.15 (1H, m, 2.15-2.40 (12H, nm), 2.85-3.00 (1H, m,
3. 05-3.390)37]3. 55-3.90 25(2H, m, 3.90-4.00 (414, m, 9.37 (1H br)
[0188] Reference exanples 7-3 to 7-9 were prepared in a nmanner
sim | ar tRefethosecxamplé®d-3described in reference exanple 7-2 using the
correspondi ng am des and i socyanates instead of
(3112541 SEARN/Z): 368N+ N4A2- (pyrrol i din-1-yflethyl koctahydro- 1
" H spiro- El, 3-di oxol ane- 2, 6' - qui nol i ne] - 3" -car boxam de and et hyl
i socyanat[@!38fhese were illustrated in Table 6. 5[0189] [Table 6]
Ref erence exanpl e Structure Reference exanple Structure 7-1 90
----- * 1vHefoengp) exgmplachitral W- r. 7-6
TH-NMR (CDCl3) § ppm: 1.20-1 .90 (8H, m), 2.00-2.10 (1H, m), 2.15-2.35 (11H, m),
2.38 (2H, t, J=6.4Hz), 2.42-2.55 (1H, m), 2.90-3.05 (1H, m), 3.20-3.35 (2H, m),
10 3.90-4.01 (4H, m), 6.00-6.15 (1H, m)
[0139]
Reference example 5-5
MS(ESL m/z):354(M+H)+
[0140]
15  Reference example 5-6
"H-NMR (CDCls) 8 ppm: 1.24-1.87 (13H, m), 2.01-2.11 (1H, m), 2.22-2.35 (1H, m),
2.29 (3H, s), 2.41-2.62 (7H, m), 2.94-3.02 (1H, m), 3.27-3.37 (2H, m), 3.89-3.98 (4H,
m), 6.05-6.18 (1H, m)
[0141]
20  Reference example 5-7
"H-NMR (CDCl3) & ppm: 0.84 (3H, t, J=7.3Hz), 1.20-1.70 (SH, m), 1.70-1.90 (3H, m),
1.95-2.10 (1H, m), 2.20-2.25 (7H, m), 2.30-2.55 (5H, m), 2.55-2.70 (1H, m), 3.00-3.10
(1H, m), 3.25-3.40 (QH, m), 3.85-4.00 (4H, m), 7.35-7.45 (1H, m)
[0142]
25  Reference example 5-8

'H-NMR (CDCls) & ppm: 0.98 (311, t, J=7.1Hz), 1.20-1.50 (3H, m), 1.50-1.70 (4H, m),
1.70-1.90 (3H, m), 2.00-2.10 (1H, m), 2.15-2.30 (7H, m), 2.30-2.50 (4H, m), 2.60-2.75
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(1H, m), 2.75-2.90 (1H, m), 3.00-3.10 (1H, m), 3.25-3.40 (2H, m), 3.85-4.00 (4H, m),
7.30-7.45 (1H, m)
[0143]
Reference example 6-1
Phenyl N-{[(3 'R.4'aR,8'aR)-1"-methyloctahydro-1"H-spiro[ 1,3-dioxolane-2,6'-quino-
lin]-3'-yl}carbonyl }-N-propylcarbamate

To a mixture of (3'R,4'aR,8'aR)-1'-methyl-N-propyloctahydro-1"H-spiro-
[1,3-dioxolane-2,6'-quinoline]-3'-carboxamide (reference example 4-1) (1.816g) and
tetrahydrofuran (31mL) was added a 1mol/L sodium hexamethyldisilazide-tetra-
hydrofuran solution (7.97mL} at -42°C. After stirring at the same temperature for 20
minutes, phenyl chloroformate (0.999mL) was added to the mixture, and then stirred for
1.5 hours. After warming to room temperature, water and ethyl acetate were added. The
separated oraganic layer was dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography
(eluent: 0%-15% methanol/ethyl acetate, gradient clution) to give the title compound
(2.402g). |
'H-NMR (CDCl3) & ppm: 0.95 (3H, t, J=7.5Hz), 1.15-1.50 (3H, m), 1.50-1.85 (7H, m),
1.90-2.10 (2H, m), 2.29 (3H, s), 2.38 (1H, t, J=11.3Hz), 2.95-3.05 (1H, m), 3.65-3.80
(1H, m), 3.80-3.95 (6H, m), 7.10-7.20 (2H, m), 7.25-7.35 (1H, m), 7.35-7.50 (2H, m)
[0144]
Reference example 6-5
Phenyl N-{[(3'R*,4'aR*,8'aR*)-1'-methyloctahydro-1"H-spiro-[1,3-dioxolane-2,6'-quin-
olin]-3'"-yl]carbonyl }-N-propylcarbamate

To a mixture of (3'R*,4'aR*,8'aR *)-1"-methyl-N-propyloctahydro-1"H-spiro-
[1,3-dioxolane-2,6'-quinoline]-3'-carboxamide (reference example 4-5) (539mg) and
tetrahydrofuran (3.6mL) was added a 1mol/L sodium hexamethyldisilazide-tetra-

hydrofuran solution (2.4mL) at -20°C. After stirring at the same temperature for 20
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----- m - - N HNAO ) The structure of the reference exanple
7-1 in Table 6 indicates absolute configuration, and the structures
of the reference exanple 7-2 to 7-9 iA8Table 6 indicate relative
configuration.
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15

minutes, phenyl chloroformate (0.298mL) was added to the mixture, and then stirred for
1 hour. After warming to room temperature, water and ethyl acetate were added. The
separated oraganic layer was dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography
(eluent: 0%-9% methanol/ethyl acetate, gradient elution) to give the title compound
(622mg).

"H-NMR (CDCl3) § ppm: 0.95 (3H, t, J=7.6Hz), 1.10-1.50 (3H, m), 1.50-1.85 (7H, m),
1.85-2.10 (2H, m), 2.28 (3H, s), 2.38 (1H, t, J=10.8Hz), 2.90-3.10 (1H, m), 3.65-4.00
(7H, m), 7.10-7.20 (2H, m), 7.20-7.35 (1H, m), 7.35-7.50 (21, m)

[0145]

Reference examples 6-2 to 6-4 and reference examples 6-6 to 6-40 were
prepared in a manner similar to those as described in reference example 6-1 or reference
example 6-5 using the corresponding amides and aryl chloroformates instead of
(3'R,4'aR ,8'aR)-1"-methyl-N-propyloctahydro-1 'H~spir_o[1 ,3-dioxolane-2,6'-quino-
line]-3'-carboxamide and phenyl chloroformate. These were iltustrated in Table 5.

[0146]



70 [0190] The physi cal

shown bel ow.

dat a of

1.01 (6H, t, J=7.2Hz), 1.10-1.30 (6H,
1.50-1.90 (5H, m), 2.00-2.10 (1H m,
J=11. 2Hz), 2.40-2.65 (5H, n), 2.85-3.

3.65-3.85 (2H,

m, 3.90-4.00 (4H,

m,

m, 1.30-1.50 (3H, m),
58.29 (3H, s), 2.34 (1H, t,
00 (1H, n), 3.10-3.35 (4H m,

9.33 (1H, brs) [O

reference exanples 7-3 to 7-9 were
[0191] Reference exanple 7-3 5 1H NVR (CDC13) 5 ppm

192] 10

Ref erence_exa Le 7-4 1HNWVR (CDCI3) 8 ppm 1.10-1.25 (7H, m,
1. 25-1.50[11%2@# 1.50-1.90 (7H,__m., 2.00-2. 10 (J.H m, 2.15-2. 40
12H, | Be@Bee’dl 00 (1 05- 3. 2R4farace 1) , 7H,
(9_'33 (1rr)H, pagiple [ ’IQ’21( l’l_ig?lg?:rpl%pnrp ex N‘;ﬂnmh? 5 I\/R( F%é‘ugﬁu‘\% ?Q?PI\/H—H)+
[ 0194] Reference exarrpl e -6 1HAWR (cocl3) 5 ppm 1.0
J=7.2Hz),| 1.16 ( . -1.49 (3H, 20 M LH,
m, 1.75-[1 %5(2 m, .2. 29 (311,
(114, m, | 00q8H [m, 3.
3.42- 3. 66 (1H, nj 3.87-4/00 (4H,
(1H, m [|0195] R 25114-Nﬁ\\/R (CDCk>
(3H, t, J=73Hz)} 1 29-1 48(6J_4 rr), 51191 (101 i )]
(1H, m, (2.29 (3H, s9%., 2.29-2. 40°h'(aELH n,.2.50-2.78 (61] :
2.90-3.0Q (114, Im,© . , 3.56-4.02 (6H’\ 133-9. 64
(1H, m 716[2)19\6] Re 7-%-911} NMR ( CDCLS 0. 84
(3H, t, J=7.4Hz)} 1.16 (3H, Iz), 1.2b-1.8§
1.85-1.9% (1H, m), 1.95-2 2.22 (BH,
m, 2.40-2.55 5(2H, m, 2. . ., m. 2/95-3.0
3.05-3.20 (1H, ny, 3 20-3. 35 (21<da ), 3.60t3.90 (211
s), 9.36 (1H bris) O{Ng‘ii%iR ference gxanple /-9
ppm 0.98 (3 tf, J= , t, J=f.3Hz),
10 m, 15 615’ 7d (311, m 1. .85 |(4410 n), 1.
2.00-2.10 (1H, m, 2.22 (611, . 45-2. 40 [ 2H,
J=11. 2Hz), 2.65-2.85 (2H, 00 (1H,| m
3. 20- 3. 35— 2H—73-60=3: —3 9414t
[0198] 1% Refer gnce%exanpl o)
[ (31R 4' 4R 8laR)|- 18 "Hspirp[ 1, 3’”
olin]-3" 1yl cdrbony ar@qqg) et hyl]-
N

65 o 6-12

6-6 6-13

6-7 6-14




To a m xt

ure of phenyl

N-{[ (31R 4laR 8 aR)- 11-net hyl oct ahydro-1111-spi ro[ 1, 3-di oxol ane-2, 6' -

qui nol i n]
6-1) (2.4

et hyl enedi am ne (1.26nL) while stirring at
m xture was heated at 53C and stirred for

-3
0l1g) and 2- propanol

13

hour s.

-yl ] carbonyl | - N-propyl carbamate (reference exanple 20
(30nL) wd® added N, N-di net hyl

roomtenperature.
After cooling to

The

roomtenperature, the reaction m xture was concentrated under reduced
pressure. Thepyes{dHanyag) purified by am nopropyl silica gel colum
chr omat og RPN ce G UeTil 00%ettyt fritexanme—gradirent
el ution) 10x258 e the tStrrdugenpound F%%m%@gc). ' 11- RWRcP@RC13) 8
ppm 0.92|(3H, t,] J=7_4Hz), I.35-1.50[(3H, , J.SUJ.UU(tiH m,
2.00-2.15(111, my|, 2( 1 2.31) (311, : 2
J=11.2Hz) | 2.46 (211, “4Hz) | 2. 85- 10 ,
(2H, m, B.&%E3.70 (1H, n') . 80| (B2 M, 3.90-
9.33 (1H, |br) [a]D28= -6.6 1, MeOH) [0199] 5
8-6 1- { 7/ oo
[(3' R, 4' aR* 8 alR*)-11- Met hyl actahydrb-1' H spiro[ 1, 3-di oxol and-2, 64qu
iriolin]-B' - yl]garbonyll-342-(di met hyl am no)et hyl ;- 1- propyl ur ea
To a m xtyure of pheny N N
N-{[(31R* % , 3" aR*) - f.oct ahydr%' iH spi @ ,idi oxpl ane-2, 6
‘- quinolip yI]carbo ’H pylcarﬁ te (refreﬁceoele 10
6- 5) (2.0259) and 2-pr 6nl) was added N, N-di hyl
et hyl ened| am ne (1. 06ni! |I irripg at roomtenpegstur& Bnd the
m xture wasS heat ed at 50C and sStirreg for 12 hours. After cooting|to
roomtenperature, the react]lon m xturp was CJncer@’ﬁ nder reduged
pressure.| The residue P am nopy opyl ncol um
chr omat ogr aphy? (¢l uent: acetat el hexane, 3
elution) to 15give the (1.984;) 'H-NI\/R ) 8
ppm 0.80+1.00 (3H, m, : H m, 2.00-2.20 ( o 2.2b
(6H s), P31 (3H 's) >22 2%d (3H|m, 2 R0-3.10 (2H m
3.30-3.500 (2H, m, 3 -358% (2H, 3.90-4}00 ( n. 9.32 (1H,
brs) [020] 20Ref ere elka Is,8-2to 8-5,|refe cel eanpl es 8-
to 8-83, E e exanpl e & 83, anfl refererfce}exXandl es 8t91
to 8-96 wer %ﬁ pared i i 1 8%% o] t hose as deschybed in
referencel exanpl ¢ 8-1 or~¥eferenee exjanple 8t 6 using the®
correspondi ng phenyl carbanmate& ghd ani nes ipstead of pﬁenﬁ_ﬂl—
[(3'R 4" a8 aR I -nethytoctahydro-1{ HspiTp 25—
car bonyl |- N- propyl c i met hyl | et hylfenedi am ne. Thesg
were illustrated|in 73 Refefencé & pfef8-84 1-]{
[ (3112*, 41lap¥1981pR*) - 1" - r oglggH ppi r o[ 1,°3-d ifie- 2, B' -
qui nol i n]|- 3" - h '
yl ] carbonyl}- 143t (di et hyl am ng ' 1-3-(2Ffl uoroet hypure 0 a
m xture af _(3' R+ 41aR*, 8" aR*) - N+3- (dijnet hyl ajvi no) propyl1] - 1' -\a#t hyl f
5oct ahydrfo- 1' H spi ro[ 1, 3- dpboxol ane- 2,[6" - qui nplin ’Jp 3 -car boxam de
(referende exanp] e 5-)~ ~and tletrahydr of ur s added
alml/L sogi 5m hexamet hy{ dil|si Fazi de-|t et r ahydrofuran s Iu |o (1.2n)
at -40C. |Affé tirring9at®th anme tené)'@?ature for 5, a | -
m xture gf 4-nitrophen hl o nmat € (232ng) and t ran
(1nL) wag added fo the tur®, fand tlhen stifred forklJ5 h 10
Af t er warmmmgtorroonTtenperature—and—stirrng—for—20—mmutes;
2-fl uor o€t hyl am pne ochl eri de (176 ) and| triethyl am (0. 246qL)
were added to th r@iodh gnd then st
tenperatyre for hours® A}sal ursat ed aqueous ion ofgs di gm
bi car bongt 6¥As jadded to tha r¥action nG})‘ZBure and extPac®e h
et hyl acetate. ter the separ orlgani ¢ ljayer was led o

0" 7o Q" "o

\/ v/




15 was purified by am nopropyl silica gel columm chromatography
(eluent: 0% 10% net hanoUet hyl acetate, gradient elution) to give the
title conpound (195ng). The structure was illustrated in Table 7.

1H NWVR (CDC13) 8 ppm 1.30-1.90 (11H, , 2.00-2.10 (1H, m,
2.16-2.39 (3H, m, 2.22 (6H s), 2.30 (3H, s), 2.88-2.99 (1H m,
3.12-3.32 (1H, n), 3.44-3.86 (411, m, 203.88-3.97 (4H, m, 4.46 (1H,
t, J=4.8Hz), 4.58 (1H t, J=4.8Hz), 9.88-10.09 (1H in) [0202]
Reference exgpRl & (BneRubap prepar ed in a manner simlar to those as
descri bed 'ﬁéfefeﬁ‘de rence exanpte 8-84 Jbﬁeﬂege ée”t coTTESpoUNdi Ty

ni t r ophenyl ganbdnat e aRtrugiinge i nst pad..0h. tructure

(3' R, 4' alf, 8TIaR|) - Ng[ 3- (a1 met hyT am 10) propy 1] - IL- met hyloctany-
25dro-1 '"H spiro [&*f"ml gxal ane- 2, p' - qui nolji ne} -3 1- carboxam ds
and 2-f1 ugr oet hyllani n Grde] This wds TIG8t fatkd i n_Tabl

7. [0203] | M2Reflerence e 97| 6-35
1-{[ (31124, 41aR*,|8 aR*) -1 ( r opt hypoct ghydr o- 15’3)
3} -B12- (di gt hyl am o)

| ane- 2, 6T-{qui nol iln] - 31-yl ] car bo
| urea To a—mxturle of 1- IF(Q1I?* \-A-’IAIQ* R1a|?*)rr~fnhydrn‘-1

"H-spiro[ 1, 3-di oxo-
51 ane- 2, 6'}- qui nol|i n@;ﬁ\ sarbopyl}it 312- (di et hy
yl urea (referencs exaine :111ng) and N N-di mretlhyllf ofam de (1L
Omnl) was add¥d0 pat assi um €ar bo (B5M$S ol 1 owel” by
1-fl uoro- 2-i odoet haneFé 4ny), sad the mixtuje wa [ at room
tenperaturfe for 18 houfg Water R ded to fhe r ti orRmpPxture, and
extracted|with ethyl acetate Aff he sepajated organic |ayer was
dried over anhydrous 10 socb um sulf e, it was concentyated under
reduced pnessure. Theor purified by am nopr silica ggl
col um chifomat ognaphy (eI : 10% 1j00% et hyI acet ati/ni e,
gradi ent ¢l @3bn) to gi che | e lcompdund]| (23ng) (CDCl 3) 8
ppm 0.94|(3H, t| J=7. 1 1.90 (10H, ), 1.99.2.1 1-1, ),
2.25 (6H, |s), 245(2H %) 2.66 (1H t, O.BI%)SQ
2.75-3.15|(4H, m), 745 15 , n), 3.60-8.80 (ZH, m, —3.85-4.0D
(4H, m, #740-4.5%3 (lH M, 4.53-4.65 (1H m, 9.28 (IH brs) [020¢]
Ref erence{exanpl ¢s 898 to 8-100 werlje prepar EK{I;E@anrraaner simlar|to

P

I

those as ¢lescri bed ¥ nYT §f € efce exanpl e 8-97 spoadi hg
égi!‘ e

Vv

i DXO0
DPY

g](cacahydroqwﬁr_’ﬂ i Tes, }aﬁla N hgl i %egs or Nt ITat

1-{[ (31R*| 4" aR*, 81laR*) oct amydr o 1-|1-spiro[ [, 3-di oxol ane ' - qui pol
in]-3" -ylicarbonyll-342-(di net hgl@m|[no) et hyl] - 1-propyl urea”and

1-fl uor o- R-i-odoet hane. These were jlllustrated in _Tabhle 7 \Fd?()‘-'ﬂ 75

[ Tabl e 71| Ref erence exanpl e Structurle Referepce exanpl
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6-34 6-40 )

The structures of the reference example 6-1 to 6-4 and 6-39 to 6-40 in Table 5

indicate absolute configuration, and the structures of the reference example 6-5 to 6-38
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in Table 5 indicate relative configuration.

[0147]

The physical data of reference examples 6-2 to 6-4 and reference examples 6-6

to 6-40 were shown below,
[0148]

Reference example 6-2

'"H-NMR (CDCl3) § ppm: 0.96 (3H, 1, J=7.2Hz), 1.20-1.90 (11H, m), 2.00-2.15 (2H, m),

2.20-2.40 (4H, m), 2.95-3.10 (1H, m), 3.65-3.80 (1H, m), 3.80-4.00 (6H, m), 7.30-7.40

(2H,m), 8.25-8.35 (2H,m)
[0149]

Reference example 6-3
MS(ESI, m/z):448(M-+H)+
[0150]

Reference example 6-4
MS(ESI, m/z):536(M+H)+
[0151]

Reference example 6-6
MS(ESL m/z):462(M+H)+
[0152]

Reference example 6-7

"H-NMR (CDClz) 8 ppm: 1.10-1.50 (6H, m), 1.50-1.85 (SH, m), 1.85-2.10 (2H, m),

2.29 3H, s), 2.38 (1H, t, J=11.2Hz), 2.90-3.05 (1H, m), 3.65-3.85 (1H, m), 3.85-4.00

(6H, m), 7.12-7.20 (2H, m), 7.25-7.32 (1H, m), 7.38-7.46 (2H, m)

[0153]

Reference example 6-8

'"H-NMR (CDCls) & ppm: 1.20-1.75 (10H, m), 1.75-1.85 (1H, m), 1.85-1.95 (1H, m),

1.95-2.10 (1H, m), 2.30 (3H, s), 2.37 (1, t, J=11.2Hz), 2.95-3.05 (1H, m), 3.65-3.80



8-11 0O HNO 00 8 5100 ....N............. --..N..-k. H . 41
Chiral N7 s 00 8-12 ...... "... HNO 00 8-6 00 NLOO 8-13 0

....... 0.,...> 00 8-7

(1H, m), 3.85-4.00 (6H, m), 7.30-7.40 (2H, m), 8.25-8.35 (2H, m)
[0154]
Reference example 6-9
'H-NMR (CDCls) & ppm: 1.15-1.50 (6H, m), 1.50-1.85 (5H, m), 1.90-2.10 (2H, m),
5 229(3H,s), 2.38 (1H, t, J=11.3Hz), 2.85-3.10 (1H, m), 3.70-3.85 (1H, m), 3.85-3.95

(41, m), 3.97 (2H, q, J=7.1Hz), 7.20-7.30 (2H, m), 7.30-7.40 (1H, m), 7,45-7.50 (1H,
m)
[0155]
Reference example 6-10

10 'H-NMR (CDCl3) 8 ppm: 0.95 (3H, t, J=7.2Hz), 1.15-1.50 (6H, m), 1.50-1.88 (6H, m),
1.88-2.10 (2H, m), 2.29 (3H, s), 2.38 (111, t, J=11.2Hz), 2.95-3.05 (1H, m), 3.65-3.80
(1H, m), 3.80-4.00 (6H, m), 7.12-7.18 (2H, m), 7.26-7.32 (1H, m), 7.38-7.46 (2H, m)
[0156]
Reference example 6-11

15 'H-NMR (CDCls) 8 ppm: 0.96 (3H, t, J=7.3Hz), 1.20-1.50 (6H, m), 1.50-1.75 (5H, m),
1.75-1.85 (1H, m), 1.85-1.95 (1H, m), 1.95-2.10 (1H, m), 2.30 (3H, s), 2.37 (1H, t,
J=11.2Hz), 2.95-3.10 (1H, my), 3.65-3.80 (1H, m), 3.80-3.95 (6H, m), 7.30-7.40 (2H, m),
8.25-8.35 (2H, m)
[0157]

20  Reference example 6-12
MS(EST, m/z):415(M+H)+
[0158]
Reference example 6-13
MS(ESI, m/z):447(M+H)+

25  [0159]
Reference example 6-14

MS(ESI, m/z):465(M-IT)+
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[0160]
Reference example 6-15
'H-NMR (CDCls) 8 ppm: 1.20-1.50 (4H, m), 1.50-1.70 (2H, m), 1.75-1.85 (1H, m},
1.95-2.10 (1H, m), 2.20-2.40 (4H, m), 2.80-3.20 (6H, m), 3.75-4.00 (6H, m), 6.95-7.05.
5 (2H, m), 7.15-7.35 (6H, m), 7.35-7.45 (2H, m)

[0161]
Reference example 6-16
MS(ESI, m/z):431(M+H)+
[0162]

10  Reference example 6-17
'H-NMR (CDCls) § ppm: 0.30-0.40 (2H, m), 0.45-0.60 (2H, m), 1.15-1.50 (4H, m),
1.50-1.85 (5H, m), 1.90-2.10 (2H, m), 2.29(3H, s), 2.38 (1H, t, J=11.2Hz), 2.95-3.10
(1H, m), 3.70-3.85 (3H, m), 3.85-3.95 (4H, m), 7.10-7.20 (2H, m), 7.25-7.35 (1H, m),
7.35-7.50 (2H, m)

15  [0163]
Reference example 6-18
MS(ESI, m/z):471(M+H)+
[0164]
Reference example 6-19

20 'H-NMR (CDCL) § ppm: 1.20-1.50 (3H, m), 1.50-1.85 (5H, m), 1.95-2.10 (2H, m),
2.30 (3H, s), 2.42 (1H, t, J=11.2Hz), 3.00-3.15 (1H, m), 3.80-4.00 (5H, m), 5.41 (2H, dd,
J=117.3, 16.0Hz), 7.05-7.10 .(2H, m), 7.20-7.30 (1H, m), 7.31 (1H, d, J=3.3Hz),
7.35-7.45 (2H, m), 7.75 (1H, d, J=3.3Hz}
[0165]

25  Reference example 6-20
MS(ESI, m/z):415(M+H)+
[0166]
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Reference example 6-21

MS(ESI, m/z):445(M-+H)+

[0167]

Reference example 6-22

MS(ESI, m/z):471(M+H)+

[0168]

Reference example 6-23

MS(ESI, m/z):479(M+H)+

[0169]

Reference example 6-24

MS(ESI, m/z):445(M+H)+

[0170]

Reference example 6-25

MS(ESI, m/z):447(M+H)+

[0171]

Reference example 6-26

"H-NMR (CDCl3) § ppm: 1.16 (3H, t, J=7.0Hz), 1.20-1.50 (3H, m), 1.50-1.75 (4H, m),
1.75-1.85 (1H, m), 1.85-2.10 (2H, m), 2.30 (3H, s), 2.37 (1H, t, J=11.2Hz), 3.00-3.10
(1H, m), 3.45-3.55 (2H, m), 3.55-3.75 (3H, m), 3.85-3.95 (4H, m), 4.05-4.15 (2H, m),
7.30-7.40 (2H, m), 8.25-8.35 (2H, m)

[0172]

Reference example 6-27

'H-NMR (CDCls) 8 ppm: 1.10-1.50 (3H, m), 1.50-1.85 (5H, m), 1.85-2.10 (2H, m),
2.29 (3H, 5), 2.33-2.42 (1H, m), 2.42-2.55 (2H, m), 2.95-3.05 (1H, m), 3.70-3.85 (1H,
my), 3.85-4.00 (4H, m), 4.10-4.25 (2H, m), 7.10-7.20 (2H, m), 7.25-7.35 (1H, m),
7.40-7.50 (2H, m)

[0173]
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Reference example 6-28

"H-NMR (CDCls) & ppm: 1.10-1.50 (3H, m), 1.50-1.85 (5H, m), 1.85-2.10 (4H, m),
2.28 (3H, s), 2.37 (1H, t, J=9.2Hz), 2.68 (2H, t, ]=6.4Hz), 2.95-3.05 (1H, m), 3.70-3.80
(1H, m), 3.85-3.95 (6H, m), 7.08-7.14 (2H, m)}, 7.14-7.22 (3H, m), 7.24-7.32 (3H, m),
7.38-7.46 (2H, m)

[0174]

Reference example 6-29

MS(ESI, m/z):490(M+H)+

[0175]

Reference example 6-30

MS(ESI, m/z):485(M+H)+

[0176]

Reference example 6-31

MS(ESI, m/z):433(M+H)+

[0177]

Reference example 6-32

"H-NMR (CDCls) 8 ppm: 1.20-1.50 (3H, m), 1.50-1.75 (4H, m), 1.75-1.85 (1H, m),
1.85-2.10 (2H, m), 2.30 (3H, s), 2.37 (1H, t, J=11.3Hz), 3.00-3.10 (1H, m), 3.35 (3H, s),
3.58 (2H, t, J=5.4Hz), 3.60-3.75 (1H, m), 3.85-3.95 (4H, m), 4.05-4.15 (2H, m),
7.30-7.40 (2H, m), 8.25-8.35 (2H, m)

[0178]

Reference example 6-33

"H-NMR (CDCls) 8 ppm: 1.20-1.75 (7H, m), 1.75-1.85 (1H, m), 1.85-2.10 (2H, m),
2.30 (3H, s), 2.38 (1H, 1, J=11.2Hz), 2.95-3.10 (1H, m), 3.37(3H, s), 3.70-3.85 (1H, m),
3.85-3.95 (4H, m), 7.30-7.40 (2H, m), 8.25-8.35 (2H, m)

[0179]

Reference example 6-34
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MS(ESL m/z):389(M+H)+

[0180]
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Reference example 6-35
'H-NMR (CDCls) 8 ppm: 0.92 (3H, t, J=7.4Hz), 1.20-2.00 (134, m), 2.10-2.20 (1H, m),
2.24 (1H, t, J=11.2Hz), 2.95-3.05 (1H, m), 3.18 (1H, d, J=13.8Hz), 3.55-3.70 (1H, m),

'3.70-3.85 (21, m), 3.85-4.00 (4H, m), 4.05-4.20 (1H, m), 7.15-7.35 (7H, m), 8.25-8.35

(2H, m)

[0181]

Reference example 6-36

MS(ESI, m/z):431(M+H)+

[0182]

Reference example 6-37

MS(ESI, m/z):417(M+H)+

[0183]

Reference example 6-38

'H-NMR (CDCls) 8 ppm: 0.90 (3H, t, J=7.4Hz), 1.20-1.35 (1H, m), 1.37 (1H, t,
J=12.8Hz), 1.40-1.85 (7H, m), 1.85-2.00 (2H, m), 2.05-2.20 (1H, m), 2.28 (1H, t,
J=11.1Hz), 2.90-3.05 (1H, m), 3.21 (1H, d, J=13.9Hz), 3.65-3.80 (3H, m), 3.85-3.95
(4H, m), 4.08 (1H, d, J=13.9Hz), 7.00-7.10 (2H, m), 7.15-7.35 (6H, m), 7.35-7.45 (2H,
m) |

[0184]

Reference example 6-39

MS(ESL, m/z):474(M+H)+

[0185]

Reference example 6-40

MS(ESIL, m/z):403(M+H)+

[0186]
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Reference example 7-1
I-{[(3'R,4'aR,8"'aR)-1'-Methyloctahydro-1"H-spiro{ 1,3-dioxolane-2,6'-quinolin]-3'-yl]-
carbonyl}-3-ethyl-1-[2-(pyrrolidin-1-yl)ethylJurea

To a mixture of (3'R,4'aR,8'aR)-1"-methyl-N-[2-(pyrrolidin-1-yl)ethyl]octa-
hydro-1'H-spiro[1,3-dioxolane-2,6'-quinoline]-3'-carboxamide (reference example 5-1)
(73mg) and 1,2-dichloroethane {(1mL) was added copper(I} chloride (21mg) and ethyl
isocyanate (0.049mL) at room temperature, and the mixture was stirred for 2.5 hours.
The mixture was purified by aminopropyl silica gel column chrométography (eluent:
0%-5% methanol/ethyl acetate, gradient elution) to give the title compound (46mg).
'H-NMR (CDCls) 8 ppm: 1.16 (3H, t, J=7.3Hz), 1.28-1.48 (3H, m), 1.51-1.73 (4H, m),
1.74-1.91 (6H, m), 2.00-2.10 (1H, m), 2.29 (3H, s), 2.30-2.39 (1H, m), 2.52-2.75 (6H,
m), 2.90-3.01 (1H, m), 3.14-3.33 (3H, m), 3.55-4.00 (6H, m), 9.28-9.65 (1H, m)
[0187]
Reference example 7-2
1-{[(3'R*,4'aR*,8'aR*)-1'-Methyloctahydro-1'H-spiro[ 1,3-dioxolane-2,6'-quinolin]-3'-
yl]carbonyl}-1-[3-(dimethylamino)propyl}-3-ethylurea

To a mixture of (3'R*,4'aR*,8'aR *)-N-[3-(dimethylamino)propyl]-1"-methyl-
octahydro-1'H-spiro[1,3-dioxolane-2,6'-quinoline]-3'-carboxamide (reference example
5-2) (2.512g) and 1,2-dichloroethane (25mL) were added copper(l) chloride (732mg)
and ethy! isocyanate (1.75mL) at room temperature, and the mixture was stirred for 1
hour. The mixture was purified by aminopropyl silica gel column chromatography
(eluent: 2% methanol/ethyl acetate) to give the title compound (2.309g).
"H-NMR (CDCl3) & ppm: 1.16 (3H, t, J=7.4Hz), 1.30-1.50 (3H, m), 1.50-1.90 (8H, m),
2.00-2.15 (IH, m), 2.15-2.40 (12H, m), 2.85-3.00 (1H, m), 3.05-3.35 (3H, m), 3.55-3.90
(2H, m}, 3.90-4.00 (4H, m), 9.37 (1H, br)
[0188]

Reference examples 7-3 to 7-9 were prepared in a manner similar to those as
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described m reference example 7-2 using the corresponding amides and isocyanates
instead of (3'R,4'aR,8'aR)-1'-methyl-N-[2-(pyrrolidin-1-y])ethyl]-octahydro-1'H-spiro-
[1,3-dioxolane-2,6'-quinoline]-3'-carboxamide and ethyl isocyanate. These were
illustrated in Table 6.

5 [0189]

[Table 6]

Reference Reference
Structure
example example

Structure

7-1

7-2

7-3

7-4

7-5

The structure of the reference example 7-1 in Table 6 indicates absolute
configuration, and the structures of the reference example 7-2 to 7-9 in Table 6 indicate

relative configuration.
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The physical data of reference examples 7-3 to 7-9 were shown below.
[0191]
Reference example 7-3
5 'H-NMR (CDCls) & ppm: 1.01 (6H, t, J=7.2Hz), 1.10-1.30 (6H, m), 1.30-1.50 (31, m),

1.50-1.90 (5H, m), 2.00-2.10 (1H, m), 2.29 (3H, s), 2.34 (1H, t, J=11.2Hz), 2.40-2.65
(5H, m), 2.85-3.00 (1H, m), 3.10-3.35 (4H, m), 3.65-3.85 (2H, m), 3.90-4.00 (4H, m),
9.33 (1H, brs)
[0192]

10 Reference example 7-4
"H-NMR (CDCls) & ppm: 1.10-1.25 (7H, m), 1.25-1.50 (3H, m), 1.50-1.90 (7H, m),
2.00-2.10 (1H, m), 2.15-2.40 (12H, m), 2.85-3.00 (1H, m), 3.05-3.25 (1H, m), 3.50-4.05
(7H, m), 9.33 (1H, brs)
[0193]

15  Reference example 7-5
MS(ESI, m/z):397(M+H)+
[0194]
Reference example 7-6
"H-NMR (CDCI;;) 6 ppm: 1.02 (6H, t, J=7.2Hz), 1.16 (3H, t, J=7.3Hz), 1.23-1.49 (3H,

20 m), 1.50-1.74 (4H, m), 1.75-1.95 (2H, m), 1.99-2.09 (1H, m), 2.29 (31, s), 2.31-2.41
(1H, m), 2.44-2.65 (6H, m), 2.88-3.00 (1H, m), 3.16-3.39 (3H, m), 3.42-3.66 (1H, m),
3.68-3.84 (1H, m), 3.87-4.00 (4H, m), 9.47-9.96 (1H, m)
[0195]
Referenée example 7-7

25  'H-NMR (CDCl3) & ppm: 1.16 (3H, t, I=7.3Hz), 1.29-1.49 (3H, m), 1.51-1.91 (10H, m),

2.00-2.10 (1H, m), 2.29 (3H, s), 2.29-2.40 (1H, m), 2.50-2.78 (6H, m), 2.90-3.00 (1H,
m), 3.11-3.34 (3H, m), 3.56-4.02 (61, m), 9.33-9.64 (1H, m)
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[0196]
Reference example 7-8
"H-NMR (CDCl3) & ppm: 0.84 (3H, t, I=7.4Hz), 1.16 (3H, 1, J=7.3Hz), 1.25-1.85 (12H,
m), 1.85-1.95 (1H, m), 1.95-2.10 (1H, m), 2.22 (6H, s), 2.25-2.40 (2H, m), 2.40-2.55
5 (2H,m), 2.55-2.70 (1H, m), 2.95-3.05 (1H, m), 3.05-3.20 (1H, m), 3.20-3.35 (2H, m),
3.60-3.90 (2H, m), 3.94 (4H, s), 9.36 (1H, brs)
[0197]
Reference example 7-9
"H-NMR (CDCl3) § ppm: 0.98 (3H, t, J=7.1Hz), 1.16 (3H, t, J=7.3Hz), 1.25-1.50 (3H,

10 m), 1.50-1.70 (3H, m), 1.70-1.85 (4H, m), 1.85-1.95 (1H, m), 2.00-2.10 (1H, m), 2.22
(6H, s), 2.25-2.40 (2H, m), 2.49 (1H, t, J=11.2Hz), 2.65-2.85 (2H, m), 2.90-3.00 (1H,
m), 3.05-3.20 (1H, m), 3.20-3.35 (2H, m), 3.60-3.90 (2H, m), 3.94 (4H, s), 9.37 (1H,
brs) |
[0198)]

15  Reference example 8-1
1-{[(3'R,4'aR,8'aR)-1"-Methyloctahydro-1'H-spiro[1,3-dioxolane-2,6'-quinolin]-3"-y1]-
carbonyl}-3- [Z(dimethylamino)ethyl] -1-propylurea

To a mixture of phenyl N-{[(3'R,4'aR,8'aR)-1"-methyloctahydro-1H-spiro-
[1,3-dioxolane-2,6'-quinolin]-3'-yl]carbonyl}-N-propylcarbamate (reference example

20 6-1)(2.401g) and 2-propanol (30mL) was added N,N-dimethyl ethylenediamine
(1.26mL) while stirring at room temperature. The mixture was heated at 53°C and
stirred for 13 hours. After cooling to room temperature, the reaction mixture was
concentrated under reduced pressure. The residue was purified by aminopropyl silica
gel column chromatography (eluent: 0%-100% ethyl acetate/hexane, gradient elution) to

25  give the title compound (2.383g).

"H-NMR (CDCl3) 8 ppm: 0.92 (3H, t, J=7.4Hz), 1.35-1.50 (3H, m), 1.50-1.90 (8H, m),
2.00-2.15 (1H, m), 2.26 (6H, s), 2.31 (3H, s), 2.37 (1H, t, J=11.2Hz), 2.46 (2H, t,
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J=6.4Hz), 2.85-3.10 (ZH; m), 3.35-3.45 (2H, m), 3.60-3.70 (1H, m), 3.70-3.80 (1H, m),
3.90-4.00 (4H, m), 9.33 (1H, br)

[a]p”® = -6.62° (c=0.31, MeOH)

{0199]

Reference example 8-6

1-{[(3'R*,4'aR*,8'aR*)-1 '—Methyloctahydro-l 'H-spiro[1,3-dioxolane-2,6'-quinolin]-3'-
yl]carbonyl }-3-[2-(dimethylamino)ethyl]-1-propylurea

To a mixture of phenyl N-{[(3R*,4'aR*,8'aR *)-1"-methyloctahydro-1"H-spiro-
[1,3-dioxolane-2,6'-quinolin]-3"-yl]carbonyl}-N-propylcarbamate (reference example
6-5) (2.025g) and 2-propanol (26mL) was added N,N-dimethyl ethylenediamine
(1.06mL) while stirring at room temperature, and the mixture was heated at 50°C and
stirred for 12 hours. After cooling to room temperature, the reaction mixture was
concentrated under reduced pressure. The residue was purified by aminopropyl silica
gel column chromatography (eluent: 0%-75% ethyl acetate/hexane, gradient elution) to
give the title compound (1.984g).

"H-NMR (CDCl3) & ppm: 0.80-1.00 (3H, m), 1.30-1.90 (11H, m), 2.00-2.20 (1H, m),
2.25 (6H, s), 2.31 (3H, s), 2.32-2.50 (3H, m), 2.80-3.10 (2H, m), 3.30-3.50 (2H, m),
3.60-3.85 (2H, m), 3.90-4.00 (4H, m), 9.32 (1H, brs)

[0200]

Reference examples §-2 to 8-5, reference examples 8-7 to 8-83, reference
examples 8-85 to 8-89, and reference examples 8-91 to 8-96 were prepared in a manner
similar to those as described in referenée example 8-1 or reference example 8-6 using
the corresponding phenyl carbamates and amines instead of phenyl
N-{[(3'R,4'aR,8'aR)-1"-methyloctahydro-1'H-spirof1,3-dioxolane-2,6'-quinolin]-3'-yl]-
carbonyl}-N-propylcarbamate and N,N-dimethyl ethylenediamine. These were
illustrated in Table 7. |

[0201]
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Reference example 8-84
1-{[(3'R*,4'aR*,8'aR*)-1"-Methyloctahydro-1'H-spiro[1,3-dioxolane-2,6'-quinolin]-3'-
yllcarbonyl}-1-{3-(dimethylamino)propyl]-3-(2-fluoroethyl)urea

To a mixture of (3'R*,4'aR*,8'aR *)-N-[3-(dimethylamino)propyl]-1'-methyl-
octahydro-1'H-spiro[1,3-dioxolane-2,6'-quinoline]-3'-carboxamide (reference example
5-2) (300mg) and tetrahydrofuran (10mL} was added a 1mol/L sodium
hexamethyldisilazide-tetrahydrofuran solution (1.2mL) at -40°C. After stirring at the
same temperature for 35 minutes, a mixture of 4-nitropheny! chloroformate (232mg)
and tetrahydrofuran (1mL) was added to the mixture, and then stirred for 1.5 hours.
After warming to room temperature and stirring for 20 minutes, 2-fluoroethylamine
hydrochloride (176mg) and triethylamine (0.246mL) were added to the reaction mixture,
and then stirred at the same temperature for 4 hours. A saturated aqueous solution of
sodium bicarbonate was added to the reaction mixture, and extracted with ethyl acetate.
After the separated organic layer was dried over anhydrous sodium sulfate, the residue
was purified by aminopropyl silica gel column chromatography (eluent: 0%-10%
methanol/ethyl acetate, gradient eluti;)n) to give the title compound (195mg). The
structure was illustrated in Table 7.

"H-NMR (CDCl3) § ppm: 1.30-1.90 (11H, m), 2.00-2.10 (1H, m), 2.16-2.39 (3H, m),
2.22 (6H, s), 2.30 (3H, s), 2.88-2.99 (1H, m), 3.12-3.32 (1H, m), 3.44-3.86 (4H, m),
3.88-3.97 (4H, m), 4.46 (1H, t, J=4.8Hz), 4.58 (1H, t, J=4.8Hz), 9.88-10.09 (1H, m)
[0202]

Reference example 8-90 was prepared in a manner similar to those as described
in reference example 8-84 using the corresponding nitrophenyl carbamate and amine
instead of (3'R*,4'aR*,8'aR *)-N-[3-(dimethylamino)propyl]-1'-methyloctahy-
dro-1'H-spiro[ 1,3 —dioxolané—2,6'-quinoline] -3'-carboxamide and 2-fluoroethylamine
hydrochloride. This was illustrated in Table 7.

[0203]
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Reference exampie 8-97
1-{[(3'R*,4'aR*,8'aR *)-1'-(2-Fluoroethyl)octahydro-1"H-spiro[1,3-dioxolane-2,6™-qui-
nolin]-3'-yl]Jcarbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea

To a mixture of 1-{[(3'R*,4'aR*,8'aR*)octahydro-1"H-spiro[1,3-dioxo-

5  lane-2,6'-quinolin]-3'-yl]carbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea (reference
example 9-4) (111mg) and N,N-dimethylformamide (1 .0mL) was added potassium
carbonate (85mg), followed by 1-fluoro-2-iodoethane (124mg), and the mixture was
stirred at room temperature for 18 hours. Water was added to the reaction mixture, and
extracted with ethyl acetate. After the separated organic layer was dried over anhydrous

10  sodium sulfate, it was concentrated under reduced pressure. The residue was purified by
aminopropyl silica gel colﬁmn chromatography (eluent: 10%-100% ethyl acetate/hexane,
gradient elution) to give the title compound (23mg).

'H-NMR (CDCls) 5 ppm: 0.94 (3H, t, J=7.2Hz), 1.30-1.90 (10H, m), 1.90-2.10 (2H, m),
2.25 (6H, s), 2.45 (2H, t, J=6.4Hz), 2.66 (1H, t, J=10.8Hz), 2.75-3.15 (4H, m), 3.3-3.45

15 (2H, m), 3.60-3.80 (2H, m), 3.85-4.00 (4H, m), 4.40-4.53 (1H, m), 4.53-4.65 (1H, m),

9.28 (1H, brs)
[0204]

Reference examples 8-98 to 8-100 were prepared in a manner similar to those
as described in reference example 8-97 using the corresponding decahydroquinolines,

20  and alkyl balides or alkyl triflates instead of 1-{[(3'R*,4'aR*, 8'aR*)octahydro-1"H-spiro-
[1,3-dioxolane-2,6"-quinolin]-3'-yl]carbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea
and 1-fluoro-2-iodoethane. These were illustrated in Table 7.

[0205]
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Table 7 (continued)
Reference Reference

example Structure example Structure
3-15 8-22
8-16 8-23
8-17 8-24
8-18 8-25
8-19 8-26
8-20 8-27
8-21 8-28
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Table 7 (continued)

lzifz:;ze Structure zzf;f;‘;e Structure
|
8-29 8-36
8-30 8-37
8-31 8-38
8-32 8-39
8-33 8-40
8-34 8-41
8-35 8-42
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Table 7 (continued)
iit:;flﬁze Structure IZif:If;Ze Structure
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8-44 851
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§-48 855

8-49 366
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Table 7 (continued)

Reference
example

Structure

Reference
example

8-64

8-6D

8-66

8-67

8-68

8-69

8-70

Structure

8-57

8-58

8-55

8-61

3-62

8-63
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Reference Reference

exarnple Structure example Structure
8-71 8-78
8-72 8-79
8-73 8-80
8-74 8-81
875 3-82
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8-76 3-83
8-77 §-84
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Table 7(continued)
Reif;f;{;e Structure Izif:;f;? Structure

8-85 8-92

8-86 8-93

| o 0O Chiral
J'l\l\l
8-87 8-94 P
8-88 8-95
Chiral
8-89 8-96
/‘\\/F
8-90 8-97 .
Chiral
8-91 8-98




The structures of the reference exanple 8-1 to 8-5, 8-48 and 8-91 to
8-96 in Table 7 indicate absolute configuration, and the structures
of the reference exanple 8-6 to 8-47, 8-49 to 8-90 and 8-97 to 8-100
in Table 7 indicate relative configurabion. 5[0206] The physical data
of reference exanples 8-2 to 8-5, reference exanples 8-7 to 8-83,

ref erence exanples 8-85 to 8-96 and reference exanples 8-98 to 8-100
were shown below. [0207] 10 Reference exanple 8-2 MS(ESI,

mz): 497('\/“":10” [Oﬁm Ref erence exanple 8-3 11-1-NWR (CDClS) 5 ppm
0.94 (3H abley7 lagpyinuedhy (Ut J=7 2Hz) 1 26-1 48 (5H_ 15 m

1.51-1. 88 (Fsiﬁrenﬁ), 2 02- %&&HQQH ), | Bfgece 3H, s), gtragﬁ,gem (1H,

I'T), 2 49 t_gu \ull, ||,, n7 (24 yﬁ{amp?@:n 'l 10 [_9|—|
3.61-3.86((2H, M), 3. 9066% ] Mo, | 9. 15-9/38 (1Hor’r)°[0209]

Ref er ence |exanpl ¢ 8 18) 5 ppm 0.4 gﬂ
(3H, t, Jzz?.azgg), m, 1?_ .90 ( ,
(3H, m, 2.25-2.4 5\( m, 2 3.15 gp@ m, 15-3. 25
3.75-4.00|(6H, m), g 30 9.50 (dH¥,ym |83 [02.L0]‘N ef erence J: Orrpl e B-5
11-1- NMR ((CDC13) |8 ppm 1. 30- 1\_7_5(7H m, 1/75-1.85 (111,%n¥,
2.00-2.10 (7H, m, 2.10-2.25 (311, m, 2.29 (311, s), 2.30-2.45 (1H,

m, 2.45-2.60 (1H m, 2.85-3.00 (111,
he structures of the reference example 8-1 to 8-5, 8-48 and 8-91 to 8-96 in

Table 7 indicate absolute configuration, and the structures of the reference example 8-6
to 8-47, 8-49 to 8-90 and 8-97 to 8-100 in Table 7 indicate relative configuration.
5 [0206] |
The physical data of reference examples 8-2 to 8-5, reference examples 8-7 to

8-83, reference examples 8-85 to 8-96 and reference examples 8-98 to 8-100 were
shown below.
[0207]

10  Reference example 8-2
MS(ESY, m/z):497(M+H)+
[0208] |
Reference example 8-3
'H-NMR (CDCls) 8 ppm: 0.94 (3H, t, I=7.4Hz), 1.02 (6H, t, J=7.2Hz), 1.26-1.48 (5H,

15 m), 1.51-1.88 (8H, m), 2.02-2.13 (1H, m), 2.31 (3H, s), 2.33-2.41 (1H, m), 2.49-2.60

| (6H, m), 2.87-3.07 (2H, m), 3.30-3.39 (2H, m), 3.61-3.86 (2H, m), 3.90-4.01 (4H, m),

9.15-9.38 (1H, m)
[0209]
Reference example 8-4

20 'H-NMR (CDCl3) 8 ppm: 0.91 (6H, ), 1.22 (3H, t, J=7.2Hz), 1.35-1.50 (3H, m),
1.50-1.90 (6H, m), 2.00-2.20 (3H, m), 2.25-2.45 (10H, m), 2.90-3.15 (2H, m), 3.15-3.25
(2H, m), 3.75-4.00 (6H, m), 9.30-9.50 (111, m)



5m, 3.00-3.20 (5H, m, 3.90-3.95 (4H, m, 6.05-6.20 (1H, m
7.10-7.25 (411, m) [0211] Reference exanple 8-7 1H NVR (CDCl 3) 8 ppm
1.17-1.27 (3H, in), 1.34-1.49 (3H, nm, 1.51-1.87(811, m,

2.03-2.13 (111, m, 2.21 (6H s), 2.2%32.41 (611, m, 2.89-3.10 (211,
m, 3.27-3.36 (2H, 10m, 3.76-3.90 (2H, m, 3.91-4.00 (4H, m, 9.28
(1H, brs) [0212] Reference exanple 8-8 MS(ESI, nfz):397(M-H)+ [ 0213]
15 Reference exanple 8-9 JHHNWR (CDCI3) 8 ppm 1.02 (6H, t, J=7.2Hz),
1.22 (3H[0210]J=7.1Hz), 1.35-1.50 (3H, m, 1.50-1.90(611, m,
2.00-2.15 (1H, M, 2.32 (3H, s), 2.37 (1H t, J=11.3Hz), 2.50-2.65
(611, 'n) ReZerBheeXxkple2$ds n), 3.30-3.40 (211, in), 3.70-4.00 (6H m,
9.29 (1H brs)- 20[ 0214] Reference exanple 8-10 1H NMR (CDC1l3) 8 ppm
0. 94 (3HHNMR({CAER) § ppml 5-30-B306 (ALm)l.751. 85¢1H, 50), 2.8BL2. 19 (7H, m),
1.50-1.90(711, in), 2.00-2.15 (1H, m, 2.32 (3H s), 2.36 (111, t,
J=11. 3Hz)210229@(§i=11@) CZN(3Hap), 230154 3(130 maR &,45M3.60 GLPI?5H)42(BG(CBQ(1(1H;),
9.15-9.35 (1H, rr% 25[ 0215] Reference exagjlze 8-11 1H NMR (CDC13) 6
ppm 4. 23“)63993 05 @1)9&2})39_5 @21, 14 6.063-20 hH, n). BI0-7.25&46m) ),
84202212(1H rr) 2.27-2.40 (1H, m, 2.32 (31-1, s), 2.79-3.09
(4H, m, @211%358(211 m, 3.75-3.90 (2H, m), 3.92-3.98 (4H, m,

7.16-7. 3%(63 5H, , 24 9.39(111, m [0216] Ref erence exanple 8-12
5114- NWR )exém 71.22 (3H, t, J=7.0Hz), 1.35-1.50(311, m,

e T
L A R NS T
2 Sl et ot R B, |1, 3 (20

Referenc?oz'%égrrpl e 8-14 1511- 1 NVR (CDC13) 8 ppm 1.24 (3H, t,
J=7. 0Hz) 3-1.88 (911, m, 2.03-2.14(111, m, 2.28-2.41 (111, m,
2.32 (3HRe§e}encge§§nb}%]818 d, J=4.81-1z), 2.88-3.11 (211, m, 3.74-4.02
(6H, m, 9.06- 111, m

MS(ESI, m/z).397(M+H)+

[0213]

15  Reference example 8-9 _
"H-NMR (CDCl3) § ppm: 1.02 (6H, t, I=7.2Hz), 1.22 (3H, t, J=7.1Hz), 1.35-1.50 (3H,
m), 1.50-1.90 (6H, m), 2.00-2.15 (1H, m), 2.32 (3H, s), 2.37 (1H, t, J=11.3Hz),
2.50-2.65 (6H, m), 2.85-3.10 (2H, m), 3.30-3.40 (2H, m), 3.70-4.00 (6H, m), 9.29 (1H,
brs)

20 [0214]

Reference example 8-10
"H-NMR (CDCls) 8 ppm: 0.94 (3H, t, J=7.4Hz), 1.15-1.30 (4H, m), 1.35-1.50 (3H, m},
1.50-1.90 (7H, m), 2.00-2.15 (1H, m), 2.32 (3H, s), 2.36 (1H, t, J=11.3Hz), 2.90-3.10
(2H, m), 3.15-3.30 (2H, m), 3.75-4.00 (6H, m}, 9.15-9.35 (1H, m)

25  [0215]
Reference example 8-11

'H-NMR (CDCl) 8 ppm: 1.23 (3H, t, J=6.9Hz), 1.32-1.49 (3H, m), 1.51-1.88 (6H, m),



[ 0219] Reference exanple 8-15 20 MS(ESI, m z):425(M+H) + [ 0220]

Ref erence exanple 8-16 1HNWR (CDCI 3) 8 ppm 1.26 (3H, t, J=7.0Hz),
1.35-1.90 (9H, m, 2.00-2.15 (1H, m, 2.32 (31-1, s), 2.41 (1H t,
J=11. 4Hz), 2.90-3.00 (1H, m, 3.00-3. ¥ (1H, m, 3.80-4.00 25(6H m,
4.63 (2H, d, J=5.0Hz), 7.15-7.25 (1H, nm), 7.25-7.30 (111, m,
7.60-7.70 (1H, m, 8.55-8.65 (1H, m, 9.98 (1H, brs) [0221] 85

Ref erence exanple 8-17 MS(ESI, mz):409( M+H) + [ 0222] Reference
exanpl e &.0B232NBAES), 2. 27-2 404 1H (1232 (30R2B]2. e’ .60 é41E.anp Bat6e3 .68 19
MS(ESI, m z): 459%@MQ£%+ [022?;::]h 10 Reference exanple 8-20 MS(ESI,

m z) : 398(N-B)7E-3. »IRRf B®(dkanpl7d 668121 (SH, m), IPA-NRIHTDEO1L3) 8
ppm 1.20-1.65 (84 m, 1.75-1.85 (1H, nm), 2.00-2.10 (1H, m,

152. 20- 2.[8B1q110H, n), 2.46 (2H, t, J=6.5Hz), 2.75-2.85 (1H m),
2.85-3.00 (f3H, m, 3.35-3.45 (2H, n), 3.85-4.05 (6H, m, 7.20-7.40
(5H, n), Reterengeigample 8{18226] Ref erence exanpl e 8-22 114- NVR ( CDC13)

5075 Bo- ﬁwﬁﬁ%f 5 Py -)él?ééH?ti-ﬂfliél o g%lln%@ @11{2’51‘) %és%gll&g?%ﬁnr%h H,
7 5177 sa o fi m) et 45 i) bo-Sha i on, 5 AR My Sro A
© J=6.2Hz), 3.75-4.00 (6H, m), 9.32 (1H, brs)

[0217]
Reference example 8-13

10 '"H-NMR (CDCl3) 5 ppm: 1.24 (3H, t, J=7.0Hz), 1.33-1.88 (911, m), 2.01-2.13 (1H, m),
2.32 (3H, s), 2.33-2.43 (1H, m), 2.87-3.10 (2H, m), 3.37 (3H, s), 3.43-3.54 (4H, m),
3.75-4.00 (6H, m), 9.33-9.48 (1H, m)
[0218]
Reference example 8-14

15 'H-NMR (CDCl3) 8 ppm: 1.24 (3H, t, ]=7.0Hz), 1.33-1.88 (9H, m), 2.03-2.14 (1H, m),
2.28-2.41 (1H, m), 2.32 (3H, s), 2.85 (3H, d, J=4.8Hz), 2.88-3.11 (2H, m), 3.74-4.02
(6H, m), 9.06-9.26 (1H, m)
[0219]
Reference example 8-15

20 MS(ESL m/z):425(M+H)+

[0220]
Reference example 8-16
'H-NMR (CDCls) 8 ppm: 1.26 (3H, t, J=7.0Hz), 1.35-1.90 (9H, m), 2.00-2.15 (1H, m),
2.32 (3H, s), 2.41 (1H, t, J=11.4Hz), 2.90-3.00 (1H, m), 3.00-3.15 (1H, m), 3.80-4.00

25  (6H,m), 4.63 (2H, d, J=5.0Hz), 7.15-7.25 (1H, m), 7.25-7.30 (1H, m), 7.60-7.70 (1H,
m), 8.55-8.65 (1H, m), 9.98 (1H, brs) '
[0221)



Ref erence exanple 8-23 251H NWR (CDC13) 5 ppm 1.23 (3H, t, J=7.1Hz),
1.33-1.48 (514, m), 1.50-1.87 (10H, m, 2.01-2.13 (1H, n), 2.28-2.52
(7H, m, 2.32 (3H, s), 2.88-3.09 (2H, nm), 3.33-3.45 (2H, m,
3.73-4.00 (6H, m, 9.16-9.40 (1H, m g86 [0228] Reference exanple
8-24 1H-NWR (CDC13) 5 ppm 1.26 (3H, t, J=7.1Hz), 1.35-1.49 (3H m,
1.50-1.91 (611, nm), 2.00-2.14(111, m, 2.29-2.42 (1H, m, 2.32 (3H,
s), 2.90-3.13 (211, m, 3.78-4.05 (6H, 5m, 4.48 (2H, d, J=5.8Hz),

7. 10- 7. 3RcfetbhceBramBleAB18. 64 (2H, m), 9.69-9.88 (1H, m [0229] :
Ref erence exanple 8-25 1H NWR (CDC13) 5 ppm 1.23 (3H, t, J=7.1Hz),

1. 33- 1. 8MEESH min):40AMRHR: 12( 111, m), 2.20 (611, s), 2.23-2.29 (2H,
m, 2.29-2.39 (1H, m), 2.32 (3H, s), 2.88-3.08 (2H, m), 103.22-3.33
(211, m [0®275-4.01 (611, m), 9.19-9.35 (111, n) [0230] Reference
exanpl e 8-26 11-1-NWR (CDC13) 8 ppm 0.90 (6H, d, J=6.4Hz), 1.30-1.95
(10nH, nRef@edB-cample(SLH m, 2.20-2.40 (1011, m, 2.40-2.55
(211, in), 2.85-2.95 (1H, n), 3.00-3.15 (1H, m, 153.30-3.45 (211,
m, 30 55MSESLek):44y(MEIB0-4.00 (4H, m, 9.32 (1H, brs) [0231]

Ref erence exanple 8-27 MS(ESI, rn/z):423(MtH) + [0232] 20 Reference
exampl e $0228]1111-NVR (CDCI3) 5 ppm 1.30-1.50 (3H, m, 1.50-1.65
(511, m, 1.75-1.90 (111, m), 2.00-2.10 (1H, m, 2.25 (6H, s), 2.27
(311, s)Refergweexample 8-3%11. 31z), 2.45 (211, t, J=6.3Hz), 2.80-2.95

(1H, m, -3. 30 ..M, 3.35-3.50 (211, m), 3.90-4.00 (411, m,
5. 19 (21&?3@3!»"3&%&5}&*1}@4@, 6.90-7.05 (211, m), 7.15-7.25 (111,
m, 9.24 , br) 25[0233] Reference exanple 8-29 MS(ESI,

rﬂz):466£ + 87 [0234] Reference exanple 8-30 MS(ESI,

m z) 104 nglé/ﬁtgnte example 8-20
MS(ESI, m/z):398(M+H)+
[0225]
Reference example 8-21
'H-NMR (CDCl3) § ppm: 1.20-1.65 (8H, m), 1.75-1.85 (1H, m), 2.00-2.10 (1H, m),
15 2.20-2.35 (10H, m), 2.46 (2H, t, J=6.5Hz), 2.75-2.85 (1H, m), 2.85-3.00 (3H, m),
3.35-3.45 (2H, m), 3.85-4.05 (6H, m), 7.20-7.40 (5H, m), 9.31 (1H, br)
[0226]
Reference example 8-22
'H-NMR (CDCl3) § ppm: 1.22 (3H, t, J=7.0Hz), 1.31-1.48 (3H, m), 1.51-1.88 (6H, m),
20 2.02-2.14 (li-I, m), 2.28-2.39 (1H, m), 2.31 (3H, s), 2.81-3.07 (4H, m), 3.47-3.58 (2H,
m), 3.74-4.01 (6H, m), 7.19-7.29 (1H, m), 7.51-7.58 (iH, m), 8.43-8.52 (2H, m),
9.34-9.44 (1H, m)
[0227]
Reference example 8-23
25 'H-NMR (CDCls) 8 ppm: 1.23 (3H, t, J=7.1Hz), 1.33-1.48 (5H, m), 1.50-1.87 (10H, m),
2.01-2.13 (1H, m), 2.28-2.52 (7H, m), 2.32 (3H, s), 2.88-3.09 (2H, m), 3.33-3.45 (2H,
m), 3.73-4.00 (6H, m), 9.16-9.40 (1H, m)



[0235] 5 Reference exanple 8-31 MS(ESI, nfz):439(MH) + [ 0236]

Ref erence exanple 8-32 1H NWR (CDC13) 6 ppm 0.85-1.30 (5H m,
1.30-1.50 (3H, n), 1.50-1.90 (12H, n), 10 2.00-2.15 (1H, m), 2.25
(6H, s), 2.25-2.40 (4H, m, 2.44 (21lggt, J=6.4Hz), 2.85-2.95 (1H
n, 3.00-3.15 (1H, m), 3.30-.3.45 (21?, n, 3.55-3.65 (111, n),
3.65-3.80 (1H, m, 3.90-4.05 (4H, m, 9.30 (1H, br) [0237] Reference
exanpl e 8-33 15111-NVR (CDC13) 5 ppm 1.20-1.70 (6H n), 1.70-1.85
(1H, n),g@g -2.05 (111, nm), 2.10-2.55 (16H, m), 2.75-2.95 (211, m,
3.35-3.50 (2H, n), 3.80-4.00 (4H, n), 5.01 (2H, s), 6.85-6.95 (1H,
m, 7. 10RefEndeHample §-0238] Ref erence exanple 8-34 201H NVR ( CDC13)
5 ppm 0.93 (611, d, J=6.611z), 1.30-1.90 (12H, n), 2.00-2.15 (1H,
n, 2.26"HeMR QDCR) 8pph3126 (3H, t, Z=BBHL)L H35t1.49SH, ndtHz 50-129 UGH, 21,
t, J=6.4Hz), 2.85-2.95 (1H, m), 2.95-3.10 (111, m, 3.35-3.45 (2H,
m, 3.602N07514)1H,3n)3:29-852 (1H,1In), 3)32 (3HOE); 2.9068. [ H,m}), 398305 (BHL,
brs) [0239] 25 Reference exanple 8-35 1H NMR (CDC13) 6 ppm 1.23 (3H,
t, J=¥.O0Hz) 4.48 (3.4, J298Bik], 7. H)-7.32 (B2, 1h), $3(8H68.44 (BH, mP.0-28 {1, 1k) ),
2.25-2.39 (1H, m, 2.32 (6H s), 2.32 (314, s), 2.43-2.52 (2H, m,
88 2.77-801¥9)(6H, m, 3.43-3.54 (2H, nm), 3.77-3.99 (611, m,
7.10-7.22 (411, m), 9.28-9.42 (1H, m [0240] Reference exanple 8-36
511-1-NNﬁﬂ&@BGP§¥mBP$ﬁh25O.94 (3H, t, J=7.4Hz), 1.02 (611, t, J=7
2Hz), 1 26-1.48 (5H m, 1,51-1.88 (811, m., 2 02-2.13 (1H, . 2.31
(3 sy, B CClntbimy 1 35 i o et 2y e 3R 305D (L

0 B o B B o L W o
5 T R (1 7007 1

3.32-3.4?@% 4, m, 3.61-3.86 (2H, m, 3.89-4.02 (4H, m, 9.13-9.37
(1H, m ] 15 Reference exanple 8-38 11-1-NWR (CDC13) 3 ppm 0.94

(3H, t, ﬁﬁze‘rgﬂéé)exmﬁpléggl% 48 (5H, m, 1.50-1.88(1211, m,

TH-NMR (CDCl3) § ppm: 0.90 (6H, d, J=6.4Hz), 1.30-1.95 (10nH, m), 2.00-2.15 (1H,
my), 2.20-2.40 (10H, m), 2.40-2.55 (2H, m), 2.85-2.95 (1H, m), 3.00-3.15 (1H, m),

15 3.30-3.45 (2H, m), 3.55-3.75 (2H, m), 3.90-4.00 (4H, m), 9.32 (1H, brs)
[0231] |
Reference example 8-27
MS(ESI, m/z):423(M+H)+
[0232]

20  Reference example 8-28
'"H-NMR (CDCl3) & ppm: 1.30-1.50 (3H, m), 1.50-1.65 (5H, m), 1.75-1.90 (1H, m),
2.00-2.10 (1H, m), 2.25 (6H, s), 2.27 (3H, s), 2.35 (14, t, J=11.3Hz), 2.45 (2H, t,
J=6.3Hz), 2.80-2.95 (1H, m), 3.15-3.30 (1H, m), 3.35-3.50 (2H, m), 3.90-4.00 (4H, m),
5.19 (2H, dd, J=34.2, 16.4Hz), 6.90-7.05 (2H, m), 7.15-7.25 (1H, m), 9.24 (1H, br)

25  [0233]
Reference example 8-29

MS(ES], m/z):466(M+H)+



2.01-2.12 (1H, m), 2.31 (3H, s), 2.31-2.42(111, m), 2.47-2.58 (411,
n, 2.58-2.67 (2H, n), 2.88-3.08 (211, m, 3.36-3.47 (2H, m,
3.61-3.86 (2H, n), 3.90-4.00 (4H, m, 9.17-9.42 (1H, m 20[0243]
Ref erence exanple 8-39 1H NWR (CDCl3)g73 ppm 0.92 (3H, t, J=7.2Hz),
1.02 (6H, t, J=7.2Hz), 1.30-1.50(3.11, m), 1.50-1.90 (8H m,
2.00-2.15 (1H, m), 2.31 (3H, s), 2.33-2.41 (111, m), 2.45-2.65 (611,
m, 2.85-3.10 (2H, m, 3.25-3.40 (211, nm, 3.55-3.85 (211, m,
3.88-4.0202841, m, 259.27 (1H, brs) [0244] Reference exanple 8-40 89
MS(ESI, m z):451(M+H) + [ 0245] Reference exanple 8-41 1H NVR
(CDC13) Refgrencekxample®dd30t, J=7.0Hz), 1.25-1.50 (3H, m, 1.50-1.90
(6H, m, 52.00-2.10 (1H, m, 2.20-2.40 (10H m, 2.45 (211, t,
J=6. 5Hz) MAES0-18/z0809(MALI)+), 3.30-3.60 (711, n), 3.80-4.05 (6H m,
9.14 (1H, br) [0246] Ref erence exanple 8-42 1H NVR (CDC13) 8 ppm
1.23 (31102&5] =7.1Hz), 1.34-1.48 (3H, nm), 1.51-1.87 (6H, m, 10
202 1H, n), 2.28-2.42(111, n), 2.31 (311, s), 2.75-2.83 (2H,
2589R3 ewmc@zmnmewlm 3.59 (2H, m, 3.63 (3H s), 3.75-3.99
( , 6. 65- 1H , 7.30-7.35 (1H, m, 9.17-9.41 (111, m
[0247] RM%E@H(!’@/ZEQ 18- 43 15 MS(ESI, m z): 465( M-H) + [ 0248]
Referencg0 exarrpl e 8-44 1H- NMR (CDC13) 8 ppm 1.23 (3H, t, J=7.1Hz),
1.33-1.4 , 1.51-1.88 (6H, m, 2.02-2.12 (111, m,

ax by vt g RTEHE Y ST
198 T 10 e T el s i 5O, P8,

10 2.00-2.15 (1H, m), 2.25 (6H, s), 2.25-2.40 (4H, m), 2.44 (2H, t, J=6.4Hz), 2.85-2.95
(1H, m), 3.00-3.15 (1H, m), 3.30-.3.45 (2H, m), 3.55-3.65 (1H, m), 3.65-3.80 (1H, m),
3.90-4.05 (4H, m), 9.30 (1H, br)
[0237]
Reference example 8-33

15 '"H-NMR (CDCls) & ppm: 1.20-1.70 (6H, m), 1.70-1.85 (1H, m), 1.90-2.05 (1H, m),
2.10-2.55 (16H, m), 2.75-2.95 (2H, m), 3.35-3.50 (2H, m), 3.80-4.00 (4H, m), 5.01 (2H,
s), 6.85-6.95 (1H, m), 7.10-7.25 (3H, m)
[0238]
Reference example 8-34

20 'H-NMR (CDCls) § ppm: 0.93 (6H, d, J=6.6Hz), 1.30-1.90 (12H, m), 2.00-2.15 (1H, m),
2.26 (6H, s), 2.31 (3H, s), 2.38 (1H, t, J=11.3Hz), 2.47 (2H, t, J=6.4Hz), 2.85-2.95 (1H,
m), 2.95-3.10 (1H, m), 3.35-3.45 (2H, m), 3.60-3.75 (1H, m), 3.75-3.85 (1H, m),
3.90-4.00 (4H, m), 9.33 (1H, brs)
[0239]

25  Reference example 8-35
'H-NMR (CDCl3) 8 ppm: 1.23 (3H, t, J=7.0Hz), 1.33-1.49 (3H, m), 1.52-1.88 (6H, m),
2.01-2.14 (1H, m), 2.25-2.39 (1H, m), 2.32 (6H, s), 2.32 (3H, s), 2.43-2.52 (2H, m),



Ref erence exanple 8-46 1H NWR (CDC13) 8 ppm 0.96 (3H, d, J=6.8Hz),
1.23 (311, t, J=6.9Hz), 1.33-1.90 (9H, 90 m, 2.01-2.13 (1H m,
2.25 (6H, s), 2.26-2.43 (1H, m, 2.31 (3H, s), 2.62-2.75 (1H m,
2.87-3.08 (2H, nm), 3.14-3.24 (1H, m, 8.27-3.39 (1H, m, 3.74-4.02
(614, m, 9.18-9.43 (1H, nm) [0251] 5 Reference exanple 8-47 111-NWR
(CDC13) 8 ppm 0.91(9H s), 1.30-1.50 (3H, n) 150190(6H m,

2.00-2.10 (114 20-2.35 (1014, rr; 2, 9)7
2.85-2, 9@-'%711-@,9 (%31 my 31‘6“1%5%21%:1% 3§ 7- -§.9£@H@n216’ 1(02’122 (‘H)I m?s 28-9.4%4,
brs), 3.90-4.00 (414, m, 8.89 (1H, br) [0252] 10 Reference exanple
8- 48 114 CDC13) 8 ppm 1.19 (3H, d, J=6.6Hz), 1.23 (314, t,
J=7.0Hz), 459:_’['3149(3H, m, 1.51-1.94 (6H, m, 2.03-2.12 (1H, m,
2.13-2. 260% , 2.24 (614, s), 2.29-2.43 (2H, m, 2.31 (3H, s),

2.89-3.0 Gg 03 (714, m, 9.13-9.27(114, m [0253] 15
Ref erenc%‘g Sl}ﬁ?rgé( LFQ %é— NVR (CDC13) S ppm 0.94 (3H, t, J=7.3Hz),
(o1 4 e oy RS8R ety B s oo of b
b %3?8 0 ar i A, 908 GRS o g S0

(3H, t, N6 3 s by a0 073 ol 2 @lggg;@%(,é%gl@m@%,

2.31 314
32233@1(529‘88 H,m) 61-3.86 (2H m, 390401(4H , 9.21-9.36
(1H, m [0255] 5 ‘Ref er ence exanple 8-51 11-1-NWR (CDC13) S ppm 0.94
(3H, t, liHZ) 1.00 (12H, d, J=6.5Hz), 1.24-1.88 (13H, m,
2. 02-2. 14 (1 , 2.30-2.42 (1H, m, 2.31 (3H, s), 2.50-2.61 (214,

m, 101 R,e&ﬁer&e@&mﬁﬁlhls 3¥n), 3.21-3.31 (211, m, 3.61-3.86 (2H, m,
3.88-4.00(411, m, 9.11-9.37 (1H, n) [0256] Reference exanple 8-52 5

VB(ESI, AHAMEAQIME) 8 ppm| 0.95 (JHRel-<% Hiee 1 284ms @HB1H31 56+ INGR108DE)3)
8 ppm 0.93 (311, t, J=7.4Hz), 1.30-1.50 (3H, nm), 1.50-1.90 (1011,

m, 2.00221i5h (1R 212281451 é’/)H, n2), 231 Z3H0s)( BR7-3.00 (21 n§53 32 B @H,
in), 3.25-3.35 (2H, 10m, 3.60-3.85 (2H, in), 3.90-4.00 (4H, m, 9.30
(111, s)m)o>6BP.86 (2H, m), 3.89-4.02 (4H, m), 9.13-9.37 (IH m)
[0242]
15  Reference example 8-38-
'H-NMR (CDCl3) 8 ppm: 0.94 (3H, t, J=7.3Hz), 1.28-1.48 (5H, m), 1.50-1.88 (12H, m),
2.01-2.12 (1H, m), 2.31 (3H, s), 2.31-2.42 (1H, m), 2.47-2.58 (4H, m), 2.58-2.67 (2H,
m), 2.88-3.08 (2H, m), 3.36-3.47 (2H, m), 3.61-3.86 (2H, m), 3.90-4.00 (4H, m),
9.17-9.42 (1H, m)
20  [0243]
Reference example 8-39
"H-NMR (CDCls) 8 ppm: 0.92 (3H, t, J=7.2Hz), 1.02 (6H, t, J=7 .2Hz), 1.30-1.50 (3H,
m), 1.50-1.90 (8H, my), 2.00-2.15 (1H, m), 2.31 (3H, s), 2.33-2.41 (1H, m), 2.45-2.65
(6H, m), 2.85-3.10 (2H, m), 3.25-3.40 (2H, m), 3.55-3.85 (2H, m), 3.88-4.02 (411, m),
25  9.27 (1H, brs)
[0244]

~ Reference example 8-40



Ref erence exanple 8-54 1H NWR (CDC13) S ppm 0.93 (311, t, J=7.4Hz),
1.30-1.90 (15H, in), 2.00-2.15 (111, 2.15-2.40 (12H, m), 2.85-3.10
(2H, m, 3.20-3.35 (211, n), 3.60-3.85 (2H, in), 3.90-4.00 15(4H,
in), 9.20-9.35 (1H m [0259] Referengg exanple 8-55 111- NVR ( CDC13)
8 ppm 0.93 (3H, t, J=7.3Hz), 1.29-1.88 (13H, m, 2.01-2.12 (1H, in),
2.30 (6H, s), 2.34-2.47 (5H, n), 2.88-3.08 (2H, in), 3.35-3.47 (211,
, 3.59-3.86 (4H, 20m), 3.89-4.00(411, m, 4.07-4.15 (2H,
9. 73-10. O2S(EBLIm/A) A5 1(M2BP] Reference exanple 8-56 111-NWR (CDC13) S

ppm 1.02 (6H, s), 1.24 (314, t, J=6.9Hz), 1.35-1.89 (9H, M,
2.01-2.120%45H, in), 222 (611, s), 2.31 (311, s), 2.35-2.46 (111, in),
2.90-3.10 (2H, m), 253.26 (2H, d, J=4.8Hz), 3.75-4.01 (611, in),
9. 16- 9. 4Refcrehceiempmple?B4] Ref erence exanple 8-57 92 1H NWVR (CDC13) 5
ppm 0.94 (I%gigt, J=7.3Hz), 1.28-1.89 (14H, m, 2.00-2.12 (111, m,
2. 22- 2. 7AHMNBR (GiClsps pone 3161386 ), I=7,08Tz)( BRS-1s90, (3B, 89 B.500(I0EH, my),
3.33-3.46(211, nm), 3.60-3.87 (2H, n), 3.88-4.02(411, m),
9.13-9. 42(001210 (i Hf ope 2205248 @PHnaw), St d. 8- 58 NBEZI90-3.00 (1H, m),
mz): 455(3.I\/H—%+ L?OZ%( Ref erence exanpl e 8-59 MS(ESI, nlz):467( M+H) +
10[ 0264] 3ROt 2PRLEL ek AN E0B (@D WePHEEI(1HaPD) : 441( MHH) + [ 0265]
Ref erenc % nple 8-61 15 MS(ESI, m z):455( MtH) + [ 0266]
foz46]
Reference example 8-42
'"H-NMR (CDCls) § ppm: 1.23 (3H, t, J=7.1Hz), 1.34-1.48 (3H, m), 1.51-1.87 (6H, m),
10 2.02-2.12 (1H, m), 2.28-2.42 (1H, m), 2.31 (3H, s), 2.75-2.83 (2H, m), 2.89-3.07 (2H,
m), 3.51-3.59 (2H, m), 3.63 (3H, s), 3.75-3.99 (6H, m), 6.65-6.70 (1H, m), 7.30-7.35
(14, m), 9.17-9.41 (1H, m)
[0247]
Reference example 8-43
15 MS(ESL m/z):465(M+H)+
[0248]
Reference example 8-44
'"H-NMR (CDCls) & ppm: 1.23 (3H, t, J=7.1Hz), 1.33-1.48 (3H, m), 1.51-1.88 (6H, m),
2.02-2.12 (1H, m), 2.27-2.39 (1H, m), 2.31 (3H, s), 2.88-3.07 (2H, m), 3.55-3.64 (2H,
20  m),3.74-4.01 (6H, m), 4.08-4.17 (2H, m), 6.91-6.96 (1H, m), 7.04-7.11 (1H, m),
7.40-7.50 (1H, m), 9.38-9.50 (LH, m)
[0249]
Reference example 8-45
MS(ES], m/z):487(M--I)+
25  [0250]

Reference example 8-46

'"H-NMR (CDCl:) & ppm: 0.96 (3H, d, J=6.8Hz), 1.23 (311, t, J=6.9Hz), 1.33-1.90 (9H,



Ref erence exanple 8-62 11-1-NWR (CDC13) 5 ppm 1.02 (6H, t, J=7.2Hz),
1.29-1.48 (3H, m, 1.51-1.87 (6H, m, 2.02-2.12(111, m, 2.26-2.38
(1112, in), 2.31 (311, s), 2.49-2.63 (6H, m, 2.89-2.98(111, 20m,
3.03-3.16 (1H, m, 3.31-3.40(211, m, g3.34 (311, s), 3.86-4.02 (4H,
m, 9.16-9.36 (1H, n) [0267] Reference exanple 8-63 11-1-NWVR (CDC13)
5 ppm 1.23 (311, t, J=6.9Hz), 1.35-1.49 (3H, m, 1.51-1.88 (611, m,
252.01-2..13 (111, m, 2.26 (6H, s), 2.30-2.41 (1H m, 2.31 (3H, s),

2. 48- 2. 55) 201-2.19 (112 n98235Q8H( %,Hz.zmz,z;s?(iiﬂéng,- 231 (2, s%m.éz-@.-?@%iﬁ; 23,
(4H, m, 3.75-4.02 (6H, mM, 9.30-9.45 (1H, m 93 [0268] Reference
exanpl e &:8743.08 (ZH MYR3(1GEXC23) 118, mp 31271328 (118 Hh), 8,7494:02 €6)m), $.133.43 49

(3H, M, 1.49-1.88 (6H, m), 2.01-2.13 (1H, m, 2.28 (3H, s),
2.29-2. 4Q1KH) m), 2.31 (3H s), 2.56-2.68 (1H, n), 52.84-3.09 (4H,
m, 3.30-3.38 (2H, m, 3.41-3.49 (214, m, 3.75-4.01 (6H, m,
9.27-9. 380751H, m [0269] Reference exanple 8-65 11-1- NMR
(CDC13) 8 ppm 1.30-1.87 (15H, m), 2.03-2.12 (1H n), 2.28-2.52 (7H,
m, 192. Refqrame example 8972, 99(114, ), 3.04-3.16 (1H, m, 3.34 (3H,
s), 3.3653.45(214, jL 3.88-4.00 é4+t m, 9.18-9.33 (1H, m [0270]
Ref er encel GD@LB pive( 8:81 (O 9) L. AB2 B mI5]. 601 HD (8HF By).che@2.10
exanpl e 8-67 MS(ESI niﬁ%:453(h%£%j 5027ﬁl Ref erence_exanpl e 8-68
20111- N\VRE.ape2$0-83p pHH.anh 2-446PH. 5 y=6.4Hzh 2858995 §hH, mpy.1053.93(H1,1 2
(1H, m, 2. 2H .s), 2, 24-2 40 (2H 2.28 (6H, .s), .2.32 (3H, s),
2. 91- 3. o?%( ﬁ&%-@ﬂ,ﬁ%}l@ﬁég ééi?‘ﬂﬂ; %%FP:‘%Q @@3@8)4%-38,(@:@5@ , 3.33
(3H, s), 5255?- 4.00 (414, m, 9.39-9.51 (111, n) [0273]
[
10 Reference example 8-48
TH-NMR (CDCls) 8 ppm: 1.19 (3H, d, J=6.6Hz), 1.23 (3H, t, I=7.0Hz), 1.33-1.49 (3H,
m), 1.51-1.94 (6H, m}, 2.03-2.12 (1H, m), 2.13-2.20 (1H, m), 2.24 (6H, s), 2.29-2.43
(2H, m), 2.31 (3H, s), 2.89-3.08 (2H, m), 3.67-4.03 (7H, m), 9.13-9.27 (1H, m)
[0253]
15  Reference example 8-49
"H-NMR (CDCls) 8 ppm: 0.94 (3H, t, }=7.3Hz), 1.29-1.49 (5H, m), 1.49-1.88 (10H, m),
2.01-2.12 (1H, m), 2.21 (6H, s), 2.25-2.41 (3H, m), 2.31 (3H, s), 2.87-3.09 (2H, m),
3.25-3.36 (2H, m), 3.60-3.85 (2H, m), 3.89-4.01 (4H, m), 9.20-9.38 (1H, m)
[0254]
20  Reference example 8-50
"H-NMR (CDCls) 8 ppm: 0.94 (3H, t, J=7.3Hz), 1.26-1.90 (17H, m), 2.01-2.13 (1H, m),
2.20 (6H, s), 2.22-2.39 (3H, m), 2.31 (3H, s), 2.87-3.07 (2H, m), 3.22-3.33 (2H, m),
3.61-3.86 (2H, m), 3.90-4.01 (4H, m), 9.21-9.36 (1H, m)
[0255]
25  Reference example 8-51
TH-NMR (CDCls) 8 ppm: 0.94 (3H, t, J=7.3Hz), 1.00 (12H, d, J=6.5Hz), 1.24-1.88

(13H, m), 2.02-2.14 (1H, m), 2.30-2.42 (1H, m), 2.31 (3H, 5), 2.50-2.61 (2H, m),



Ref erence exanple 8-69 25111-NWR (CDC13) S ppm 1.17 (3H, t,
J=7.0Hz), 1.23-1.88 (11H, m, 1.99-2.11 (1H, m), 2.22 (614, s),
2.25-2.36 (3H, m, 2.29 (3H, s), 2.91-3. 01 (1H, m, 3.23-3.62 (714,
m, 3.77-4.06 (6H, n), 8.28-9.94 (114, 94 [0274] Reference
exanpl e 8-70 11-1-NVR (CDCI 3) 8 ppm. ?17 (3H, t, J=7.0Hz), 1.25-1.88
(1311, m, 2.00-2.10 (1H, m, 2.21 (6H, s) 2.23-2.38 (311, m,
2.29 (311, s), 2.89-3.00 (111, m), 3.20-3.62 (7H, m), 53.75-4.10 (6H,
m, 8.55-08¢7 08 2 f | )
Do ST, g.lrn .g? 3912351 gﬁ@ Iﬁ%@rmes %@m @ %5878%4 g%@%%ﬁ%%
2.00-2. 1516H) M, 2. 24 (6H s), 2. 30 2. 45 (611 m, 2.90-3.00 (1H,
m, 3.10-3.25 (111, 10m, 3.25-3.35 (211, m, 3.75.(2H, d, J=6.7Hz),
3.90-4.0Q023611, m, 9.32 (111, brs) [0276] Reference exanple 8-72
111-NMR (CDC13) 8 ppm 1.02 (6H, s), 1.29-1.49(311, m, 1.50-1.88
(611, ) ReferBfecxiipleldd52m), 2.22 (6H, s), 2.28-2.40 (111, m, 2.30
(311, s), 2.91-3.02 (1H, m, 3.16-3.39 (311, 15m, 3.33 (3H, s),

3. 46- 3. 5MBES], miz):429(M6+H)407 (6H, nm), 8.26-9.55 (111, in) [0277]

Ref erence exanple 8-73 111-NWR (CDC13) 8 ppm 0.93 (3H, t, J=7.4Hz),
1.02 (61192%), 1.33-1.87 (11H m, 2.02-2.12 (111, in), 2.23 (611,
s), 2.31 (311, s), 2.35-2.45 (111, m), 2.85-3.10 (2H, in), 203.25
(2H, d, Merm)exal@pbcﬁé?»m (2H n) 3.88-4.01 (4H, n) 9 09 9. 47

(111, rr) 0278 Ref erence exa -74 11-1- NI\/R((3
b 8. 0 b HOSTUR G05) Sppmet s (. L7541, 53paa) Oy mr1 60T B G0 e

2352 é@é d lgﬁllmé Tty 4282140 %@253 5oty mgadspn, >
2591 53 S Bt ot losfifl S 52 (0 10 (0278 s
[0258]
Reference example 8-54
"H-NMR (CDCls) & ppm: 0.93 (3H, t, J=7.4Hz), 1.30-1.90 (15H, m), 2.00-2.15 (1H, m),
2.15-2.40 (12H, m), 2.85-3.10 (2H, m), 3.20-3.35 (2H, m), 3.60-3.85 (2H, m), 3.90-4.00
15  (4H, m), 9.20-9.35 (1H, m)
[0259]
Reference example 8-55
'H-NMR (CDCls) § ppm: 0.93 (3H, t, J=7.3Hz), 1.29-1.88 (1.3H, my), 2.01-2.12 (1H, m),
2.30 (6H, s), 2.34-2.47 (5H, m), 2.88-3.08 (2H, m), 3.35-3.47 (2H, m), 3.59-.3.86 (4H,
20  m), 3.89-4.00 (4H, m), 4.07-4.15 (2H, m), 9.73-10.02 (1H, m)
[0260]
Reference example 8-56
'"H-NMR (CDCls) & ppm: 1.02 (6H, s), 1.24 (3H, t, }=6.9Hz), 1.35-1.89 (9H, m),
2.01-2.12 (1H, m), 2.22 (6H; s), 2.31 (3H, s), 2.35-2.46 (1H, m), 2.90-3.10 (2H, m),
25  3.26 (20, d, J=4.8Hz), 3.75-4.01 (6H, m), 9.16-9.46 (1H, m)
[0261]

Reference example 8-57



111-NMR (CDC13) 8 ppm 0.87 (6H, t, J=7.4Hz), 1.23 (3H, t, J=7.0Hz),
1.34-1.88 (13H, n), 2.01-2.13 (1H n), 2.31 (3H, s), 2.32 (6H, s),
2.35-2.43 (1H, m, 2.90-3.10 (2H, n), 3.30 (2H, d, J=5.0Hz),
3.75-4.01 (6H, m, 9.10-9.45 (1H m 5,0280] Reference exanple 8-76
11-1-NMR (CDC13) S ppm 0.91 (6H, s), 1.22 (3H, t, J=7.1Hz),
1.34-1.50 (3H, m, 1.51-1.89 (6H m, 2.01-2.12 (1H m), 2.14 (2H
s), 2,28 (6H s), 2.32 (3H s), 2.33-2.42 (1H m, 2.90-3.12 (2H m),
3.19 (2H'HdVMKE & pBm? 5:94.(98, { G+ 3A)), 1983389 1491{ (IﬂHzowzm 1 1]
Ref erence exarrpﬁm&%gjﬁp%rf 1- N( %:DClB) )8 ppm ( 3 (7[PP%§
1. 30- 1. 42.203H74 MOH, In 2:29. BH, é)512t31|(5u)1, s$)d2. §&31408(§H£ &5,333,3.4%32& . A)12
(1H, n), 2.24-2.37 (IH, n), 2.31 (3H, s), 2.85-2.93 (1H, 15m,
2. 94- 3. 08.601387 (BH, 12), SRSABR (4], mB 4IB-R45 61 1 41 m), 3.73-4.00 (6H,
M, 6.63-6.78 (3H, ), 7.17-7.25 (2H, rr), 9.30-9.41 (1H, n) [0282]
Ref er enc@0282anpl e 8-78 1H NVR (CDC13) 8 ppm 0.93 (3H, t, J=7.3Hz),
1.28-1.89 (13H, n), 2.02-2.13 (1H, n), 202.27 (3H, s), 2.31 (3H, s),
2. 33 2. 4Be§exq;wmexm1p1e285& 2.63 (4H, n), 2.86-3.08 (2H, in), 3.34-3.45
(2H, nm), 3.55-3.87 (4H, n), 3.89-4.01 (4H, n), 9.45-9.69 (1H, m
[0283] RMYEShaw/zs43HMEHE- 79 1H NVR (CDCL3) 8 ppm 0.92 (3H, t,
J 7.3Hz) . 0,99 (6H, t, J=7.2Hz), 1.22-1.36 (2H, 25n), 1.38-2.02 (11H,
. 2.12[08635 (oR, n) 2.46-2.59 (6H, nj), 2.82-2.95 (2H, ),
3 14-3.29 (1H ng %5- .34 (2H, in), 3.48-3.66 (2H, m, 3.91-4.03
(4H, m), Retegprcg exemple§-5%y © 7. 17.7.35 (5H, in), 9.10-9.34 (1H, 1) 96

[ 0284] ce e % 180 11-1-NMR (CDC13) 5 ppm 0.92 (3H t,

J 73Hz$ﬂsiﬁ§fz]‘ﬁzb% +§H L 2.12-2.26 (2H, m), 2.28-2.49 (6H, M),
9 %%]1 3.14-3. 22 (1H, m), 3.28-3.40 (2H, ), 3.47-3.65

5 51 90-4. 03 (414, ), 4.08-4.19 (1H, n), 7.16-7.34 (5H, m),

9 07- 9 E#ﬁe}éﬂﬁeg}ﬂ{l@%%@ Ref erence exanple 8-81 1H NVR (CDC13) 5 ppm

092(3 21-1.36 (214, r‘r), 1.39-2.01 (11H m,

2 12- 1 2.36-2.44 (2H, m). 2.80-2.95 (2H,
3. 13@%{(1%%k (’@44%6%}@%129 3)38 (2H, m) 2.48—?.66 (2H, M, (

39040[’1‘)2651]'4 m, 4.08-4.19 (1H, m, 7.17-7.35 (5H, m), 9.18-9.36
(114, m

Reference example 8-61
15 MS(ESL m/z):455(M+H)+
[0266]
Reference example 8-62
"H-NMR (CDCls) 8 ppm: 1.02 (6H, t, J=7.2Hz), 1.29-1.48 (3H, m), 1.51-1.87 (6H, m),
2.02-2.12 (1H, m), 2.26-2.38 (1H, m), 2.31 (3H, s), 2.49-2.63 (6H, m), 2.89-2.98 (1H,
20 m), 3.03-3.16 (1H, m), 3.31-3.40 (2H, m), 3.34 (3H, s), 3.86-4.02 (4H, m), 9.16-9.36
(1H, m}
[0267]
Reference example 8-63
'H-NMR (CDCls) 8 ppm: 1.23 (3H, t, J=6.9Hz), 1.35-1.49 (3H, m), 1.51-1.88 (6H, m),
25  2.01-2.13 (1H, m), 2.26 (6H, s), 2.30-2.41 (1H, m), 2.31 (3H, s), 2.48-2.55 (2H, m),
2.88-3.08 (2H, m), 3.44-3.51 (2H, m), 3.52-3.61 (4H, m), 3.75-4.02 (6H, m), 9.30-9.45
(1H, m)



[ 0286] Ref erence exanple 8-82 MS(ESI, nifz):425(M-H) + 15[ 0287]

Ref erence exanple 8-83 MS(ESI, rn/z):411(MrH)+ [ 0288 Reference
exanpl e 8-85 20111-NMR (CDCI3) 5 ppm 1.23 (3H, t, J=7.0Hz),
1.33-1.87 (11H, m, 1.90-2.00 (2H, m g32.03-2.20(314, m, 2.27 (314,
s), 2.31-2.41 (1H, m, 2.32 (3H, s), 2.60-2.82 (214, nm, 2.91-3.10
(214, m, 3.59-4.02 (7H, m, 9.16-9.40 (1H, m [0289] Reference
exanpl e 8-86 251H NVMR (CDC13) 5 ppm 0.94 (314, t, J=7.4Hz),

1.28-1. 4904681, m, 1.45 (9H, s), 1.51-1.96 (9H, m, 2.02-2.12 (1H,
m, 2.27-2.40 (1H, n), 2.31 (3H, s), 2.86-3.08 (4H, m, 3.61-4.05
(9H, M, Ref36n@.c4bmplg-64) 97 [0290] Reference exanple 8-87 11-1-NMWR
(CDC13) 8 ppm 1.15-1.30 (3H, m, 1.33-1.50 (3H, in), 1.50-1.95
(61-1, n H-MMIOCDAB) § ppin: i3 (FH2AS525. g98z), TH3-149 (3, 80); 2.491 .§R2¢4H, int)) ,
2.91-2.98 (1H, m, 2.98-3.08 5(1H, n), 3.65-3.75 (2H, n), 3.75-3.90
(2H, n), 2919D12(00 4R,28 @H, $4239-24GAH, 1), 23, (3H, §92.6613.68(1H) =6, 4Hz)
[0291% Ref erence exanpl e 8-88 11-1-NWR (CDC13) 8 ppm 0.92
(3H, &, 23A-2PPY4H,mBG-30-388 (Ul mpP,4113.59(201.986), 3815:4.0) (6H,02), 0@72.1%
(1H, m, 2.25-2.45 (7H, m, 2.80-2.96 (3H, in), 2.97-3.10 (1H, m,
3.50-3. 8014 n), 3.90-4.00 (4H, n), 4.30-4.50 (1H, n), 9.59 (1H, d,
J=6. 4Hz) 292] Ref erence exanple 8-89 11-1-NWMR (CDCl13) 5 ppm 0. 87

(3H, t, j 4 Hz 1 35-1.90 (10H, nm), 1.90-2.00 (1H, mn), 152.10-2.30
(8H, 44 5Hz) 2.80-2.95 (2H, m), 3.21 (1H, d,
J=13. 5Hz$‘ef e eéa%le 3%@ . '3.45-3.60 (2H, in). 3.90-4.05 (4H ),

Ref or encel Mﬁp@@%%p%ﬁ?m*% %%0@153035%244& SR
(7n 10y 49140 000 Qe i o apd Gy il B R
113, 7rey S QR LD DARD AU 1127 1) (Obba) 25 e of ence
exanpl e FUZ%]
Reference example 8-66
MS(ESI, m/z):482(M-+H)+
15  [0271]
Reference example 8-67
MS(ESI, m/z):453(M+H)+
[0272]
Reference example 8-68
20 'H-NMR (CDCl;) § ppm: 0.91 (6H, s), 1.29-1.89 (8H, m), 2.03-2.12 (1H, m), 2.15 (2H,
s), 2.24-2.40 (2H, m), 2.28 (6H, s), 2.32 (3H, s), 2.91-3.01 (1H, m), 3.07-3.20 (1H, m),
3.19 (2H, d, J=5.5Hz), 3.33 (3H, s), 3.88-4.00 (4H, m), 9.39-9.51 (1H, m)
[0273]
Reference example 8-69
256  'H-NMR (CDCl3) & ppm: 1.17 (3H, t, I=7.0Hz), 1.23-1.88 (11H, m), 1.99-2.11 (1H, m),
2.22 (6H, s), 2.25-2.36 (3H, m), 2.29 (3H, s), 2.91-3.01 (1H, m), 3.23-3.62 (7H, m),
3.77-4.06 (6H, m), 8.28-9.94 (1H, m)



1H- NMR (CDC13) 8 ppm 0.35-0.42 (2H, n), 0.44-0.52 (2H, m, 0.91 (6H,
s), 0.93-1.05 (1H, m, 1.35-1.50 (314, m, 1.50-1.73 (414, m,
1.74-1.88 (2H, m, 2.00-2.11 (1H, m, 98 2.15 (2H, s), 2.20-2.44
(10H, m), 2.90-3.00 (1H, n), 3.10-3.3Q3H m, 3.76 (2H, d,
J=6.4Hz), 3.90-4.00 (4H, m), 9.42 (1H, brs) [c]n28= _10.39 (c=0. 28,
MeOH) [0295] 5 Reference exanple 8-92 11-1-NWR (CDC13) 5 ppm 1.20
(6H, t, J=7.2Hz), 1.22 (3H, t, J=6.8Hz), 1.34-1.90 (8H m, 2.00-2.15
(1H, m, [B228-2.45 (4H, n), 2.45-2.65 (7H, nm), 2.85-3.10 (2H, m,
3.30-3.40 (2H, m, 3.70-3.91 (21-1, m), 3.91-4.00 (4H, m), 9.27 (1H,
brs) [ 0296fertceRefaarpdngd0exanpl e 8-93 11-1-NWR (CDC13) 5 ppm 1.21
(3H, t, J=7.2Hz), 1.34 (6H, s), 1.35-1.90 (9H, m), 2.00-2.15 (1H m,
~ 2.20- 2. ASHNDR (GPCLs2 549ut: 2HT (SH, t,2=9.0H3), IR 5 RBS (19H, 13), 20022 8B (12 ),
m, 3.88-4.00 (4H, m, 9.35 (1H, brs) [0297] 15 Reference exanple
8-94 1H MNVR (681 2)2352 3R M3HL0nB 2.2%BH, §), 2B8573.6MHEDH, ), 320¢B62 (TH, m),
J=7.0Hz), 1.30-1.90 (13H, Eq) 2.00-2.15 (1H, m), 2.20-2.45 (10H, m,
2.90- 8. 168 12H106H, @)%55(2 7 (4B, m3. 75-4.00 (6H, m), 9.15-9.45 (1H, m
[0298] 20 Reference exanple 8-95 114-NWR (CDC13) 5 ppm 1.24 (3H, t),
1.35-1. 5d0%7§l+ m, 1.50-1.90 (6H m, 2.00-2.15 (1H, n), 2.20-2.50
(12H, , 2.85-3.10 (2H,_ m, 3.30-3.45 (2H, m, 3.75-4.00 (614, m,
9. 20-9. 46‘ erepeefRampla $7% = - 12. 97 (c=0.33, MeOH) 25[0299] Reference

m b, oo0- 10w (CBEL) S o 30B5Ybaet sy 0597es Bk} 145150 CsBasd e
> b0-3. 06 Lt S ) 20005 5y 20 g (Blaml 38065 Bk 330853 s,
oxamile Bod T MR AT 8 d-5oThy {3 op LT L5 BER5 1 o

(8H m, %7%2 2.02 (1H, m), 2.10-2.22 (1H, m), 2.25 (6H s), 2.44
(2H t, ) 2.70-3.32 (6H, n), 3.33-3.45 (2H, n), 3.60-3.80

(2H, rr) R%fé&céqulwﬁém'7@)’ 9.23 (1H, brs) [0301] 10 Reference
exanple 8-99 1H NW (CDC13) 8 ppm 0.91 (6H, s), 1.23 (3H t,

J=7.0Hz) g Og)1
2.15 (2?4 ?)Imtz(tzs %Fbmn?{)%%e% 17861(1%13%)’211%2538%1 (3H’ ﬁ?jzm

?1ﬁ9 f)rst) 11?511[1%38226(6%1) , 5),3.7802.40 00 (rﬁ}"Z 30(3}145)4Q A-562 (B miB.16%.38 (31,
15 m), 3.33 3H, s), 3.46-3.58 (2H, m), 3.76-4.07 (6H, m), 8.26-9.55 (1H, m)
[0277]
Reference example 8-73
"H-NMR (CDCls) § ppm: 0.93 (3H, t, J=7.4Hz), 1'02. (6H, s), 1.33-1.87 (11H, m),
2.02-2.12 (1H, m), 2.23 (6H, s), 2.31 (3H, s), 2.35-2.45 (1H, m), 2.85-3.10 (2H, m),
20 3.25(2H, d, J=4.8Hz), 3.60-3.84 (2H, m), 3.88-4.01 (4H, m), 9.09-9.47 (1H, m)
[0278]
Reference example 8-74
"H-NMR (CDCls) § ppm: 0.86-0.97 (3H, m), 0.91 (6H, s), 1.34-1.50 (3H, m), 1.51-1.88
(8H, m), 2.02-2.12 (1H, m), 2.14 (2H, s), 2.28 (6M, 5), 2.31 (3H, s), 2.33-2.42 (1H, m),
25  2.88-3.11 (2H, m), 3.19 (2H, d, J=5.5Hz), 3.59-3.83 (2H, m), 3.88-4.02 (4H, m),
9.29-9.52 (1H, m)
[0279]



Ref erence exanple 8-100 MS(ESI, m z):507(M+H)+ [0303] Reference
exanple 9-1 201- {

[(3112* 4' aR*, 81aR*) Cct ahydr o- 1Hspiro[ 1, 3-di oxol ane-2,6' -quinolin]-3
-yl lcarbon- y1) -1-butyl-342- (di et hylgam no) et hyl | urea To a

m xt ure of

1-{[(3" R*, 4 aR* 8" aR*)-1' - benzyl oct ahydr o- 1111- spi ro[ 1, 3- di oxol ane- 2,
6' - qui nol | n] -3 -yl]carbonyl}-1-butyl-342-(diethyl am no)ethyl]urea

(ref er engefarsad®dxemdte’®ys (177ng) and et hanol (6.0nL) was added 10%
pal | adi um carbon (70mg), 25 and the m xture was stirred at room

t enper at dHENMR (CDORYVS ppmn 08T (61 hy ge4res), aRBYSHNE T€7.0HBE 11841 88 €308 S
passed through a layer of Celite (registered mark) and the filtrate
was conc ey, 28% <dl LfldE m); 23ucEd, 9y 2336 H,®.35-2ei3t(hH, tnl),t;i $0-8 A0FRMNG),
(142mg). 100 11-1-NWR (CDC13) 8 ppm 0.95 (3H, t, J=7.5Hz), 1.02
(6H, t, 330 2Hz}, =b.(9)]13.86-4C136H, mi),) 9.1 29HS-(2H36h)( 1H, n), 2.48-2.62
(6H, m, 2.76-2.95 (2H, m, 3.13-3.22 (1H, m, 3.28-3.38 (2H, m,
3.62-3. 83028, m), 3.90-4.01 (4H, m, 9.05-9.40 (1H, m [0304]

5Ref erence exanples 9-2 to 9-5 were prepared in a manner simlar to
t hose asPcfé@@iqel%émpW &@f erence exanple 9-1 using the corresponding
benzyl am nes instead

[(3112*, 4@&@4%@@5)51@%%29(@&%%@ GHL 12 E7s3i#)o1.34-1.50 (3H, m),

oty ST Gt il L D e b1 (R 8- A8 45K D237 G 13 r2dPe
s, (0305} | 12l o) Feferehe CanRl e SHESS Y55, JGE S8 5P

St ruct ur
10 m)

[0281]

Reference example 8-77

"H-NMR (CDCl3) & ppm: 1.22 (3H, t, J=7.1Hz), 1.30-1.47 (3H, m), 1.51-1.75 (5H, m),

1.79-1.88 (1H, m), 2.00-2.12 (1H, m), 2.24-2.37 (1H, m), 2.31 (3H, s), 2.85-2.93 (1H,
15  m), 2.94-3.05 (1H, m), 2.96 (3H, s), 3.41-3.56 (4H, m), 3.73-4.00 (6H, m), 6.63-6.78

(3H, m), 7.17-7.25 (2H, m), 9.30-9.41 (1H, m)

[0282]

Reference example 8-78

"H-NMR (CDCl3) & ppm: 0.93 (3H, t, J=7.3Hz), 1.28-1.89 (13H, m), 2.02-2.13 (1H, m),
20 2.27(3H,s), 2.31 (3H, s), 2.33-2.43 (1H, m), 2.52-2.63 (4H, m), 2.86-3.08 (2H, m),

3.34-3.45 (2H, m), 3.55-3.87 (4H, m), 3.89-4.01 (4H, m), 9.45-9.69 (1H, m)

[0283]

Reference example 8-79

"H-NMR (CDCls) & ppm: 0.92 (3H, t, J=7.3Hz), 0.99 (6H, t, J=7.2Hz), 1.22-1.36 (2H,
25  m), 1.38-2.02 (11H, m), 2.12-2.26 (2H, m), 2.46-2.59 (6H, m), 2.82-2.95 (2H, m),

3.14-3.22 (1H, m), 3.25-3.34 (2H, m), 3.48-3.66 (2H, m), 3.91-4.03 (4H, m), 4.07-4.19

(1H, m), 7.17-7.35 (5H, m), 9.10-9.34 (1H, m)



O0 Li 92 O0 UHNr-J5r.m.1 1-------- 1 NHoo -5 HNNNHO O\ _/ 9.3
it,0HN...--- NHLJ 00 The structures of the reference

exanple 9-1 to 9-5 in Table 8 indicate relative configuration. [0306]
The physical data of reference exanplgg 9-2 to 9-5 were shown bel ow.
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Reference example 8-80
"H-NMR (CDCls) 8 ppm: 0.92 (311, t, J=7.3Hz), 1.22-2.01 (19H, m), 2.12-2.26 (2H, m),
2.28-2.49 (6H, m), 2.81-2.94 (2H, m), 3.14-3.22 (1H, m), 3.28-3.40 (2H, m), 3.47-3.65
5 (2H,m), 3.90-4.03 (4H, m), 4.08-4.19 (1H, m), 7.16-7.34 (5H, m), 9.07-9.34 (111, m)
[0285]
Reference example 8-81
"H-NMR (CDCl3) 8 ppin: 0.92 (3H, t, J=7.4Hz), 1.21-1.36 (2H, m), 1.39-2.01 (11H, m),
2.12-2.26 (2H, m), 2.22 (6H, s), 2.36-2.44 (2H, m), 2.80-2.95 (2H, m), 3.13-3.22 (1H,
10 m), 3.29-3.38 (2H, m), 3.48-3.66 (2H, m), 3.90-4.03 (4H, m), 4.08-4.19 (1H, m),
7.17-7.35 (5H, m), 9.18-9.36 (1H, m)
[0286]
Reference example 8-82
MS(ESI, m/z):425(M+H)+
15 [0287]
Reference example 8-83
MS(ESL m/z):411(M-+H)+
[0288]
Reference example 8-85
20 'H-NMR (CDCls) & ppm: 1.23 (311, t, J=7.0Hz), 1.33-1.87 (11H, m), 1.90-2.00 (2H, m),
2.03-2.20 (3H, m), 2.27 (3H, 5), 2.31-2.41 (1H, m), 2.32 (3H, s), 2.60-2.82 (2H, m),
2.91-3.10 (2H, m), 3.59-4.02 (7H, m), 9.16-9.40 (1H, m)
[0289]
Reference example 8-86
25  'H-NMR (CDCl;) 8 ppm: 0.94 (3H, t, J=7 4Hz), 1.28-1.49 (8H, m), 1.45 (OH, s),
1.51-1.96 (5H, m), 2.02-2.12 (1H, m), 2.27-2.40 (1H, m), 2.31 (3H, s), 2.86-3.08 (411,
m), 3.61-4.05 (9H, m), 9.30-9.45 (1H, m)



Ref erence exanple 9-2 1H NWMR (CDC13) 8 ppm 0.95 (311, t, J=7.3Hz),
1.29-1.87 (19H, m, 2.17-2.53 (7H, m), 2.74-2.95 (211, m, 3.12-3.22
(111, m, 3.33-3.44 (2H, m, 3.62-3.83 (211, m, 3.90-4.01 (4H, m,
8.98-9.47 (111, m 5[0308] Reference @yanple 9-3 111-NWR (CDC13) 8
ppm 0.95 (3H, t, J=7.3Hz), 1.27-1.87(1311, nm), 2.17-2.29 (1H, .in),
2.25 (611, s), 2.39-2.48 (2H, m), 2.73-2.97(211, m, 3.12-3.23 (1H,

, 3.31-3.42(211, m, 3.63-3.84(211, m, 3.91-4.02(411, m,
9.14-9. 44079011, m 10[0309] Reference exanple 9-4 MS(ESI,
m z):397(MtH) + [ 0310] Reference exanple 9-5 15 MS(ESI, ml z):425( M+H) +
[0311] R erceexaxplt-8710- 1
1-{[ (3R 4aR, 8aR) - 1- Met hy1- 6- oxodecahydroqui nol i n-3-yl ] car bony1} - 312- (
di Wmmapmwmrw%m 1.33-1.50 (3H, m) 1.50-1.95 ( m),
1- {[(31R 41a 'aR) - nmet hyl oct ahydro-1' H spiro[ 1, 3-di oxol ane- 2,
ui ho- %E?yq%anb@r%ﬁﬁ 2B P biaap i 4 dp};ﬁt%e%()g

(refe en exa 6 added. 2mpl / L. _hydr ochl ori ¢ _aci
(30n5 ak eﬂ)ﬁﬁé&% 05 i) o T ah B RO GO RD A oot B (b

Af ter d| e| added to the reaction m xture and washed, the
aqueous ga{;e( %@Eﬁﬁﬁ% al kaline with potassium carbonate. The m xture
25 was eﬁdgr iﬁt ed with nethylene chloride/ nmethanol m xed sol vent

(et hyl e | ori de: net hanol=9:1). After the organic |ayer was dried

over anh fate, it was concentrated under reduced
pressur e&@%e?%iﬁg%??ghﬁfé‘t %e conpound (1.605g). 102 1H NWR (CDC13) 8

ppm 0.9 5 ( 5

> T0- 2. 55 (MR CGRC T Gt B3R iy 11 L oA et i1 Spltod G ol
3. 601. 86 ( G

i Rgfagglesng? é@aéés ik (ﬁ{ $), 8BRS (318 T2 6.96%5 ?ﬁ{ n'MbQ's'b 3.80
1-{[ (3R* (AnRi), 8364, ed(mtlﬁyh ﬁ@g@mwwﬁqw}ml J=6:4152! | carbonyl} - 14
3- (di met hyl am no) propy1] - 3- et hyl urea

1-{[ (31t [0242pR*, 81aR*) - 11 met hyl oct ahydro 1

" H spi rofl, 3-di oxol ane-2, 6' - qu-

10i nol i nRef8renyt exantleydq - 113- (di met hyl am no) propyl ] - 3-et hyl urea
(reference exanple 7-2) (2.305g) was added 2nol /L hydrochloric acid
(103mL) ]&WMRG{CEGB)LE@MS%GH rebE7att2) ph s Op@ OHY t).el.$®2.02 (hpn3,.
The reaction m xture was nmade al kaline wi th potassium carbonate. The
m xt1r e HA6-26360 (BHc mdd2 it { BEIne Iy S ne 2 GO 095 (41, me), BAA L Hyrd ed 3 SBlzy,ent
(met hyl ene chl ori de: net hanol1=9:1). After the organic |ayer was dried
150ver ahﬁ%r‘&@Hsc}ﬂl hﬁﬁﬁﬁ&@ﬁam)sﬁ <05 Hc ont 4.48 ¢UHubdel 3.6Beuced

ressure t ive the title comound (2.084
P 57 5 (5H, m),930(1H Srp ( 9)-

met hy| aff

[0293]
Ref(;rence example 8-90

20 "M-NMR (CDCl3) & ppm: 0.85-0.90 (6H, m), 1.12 (3H, t, J=7.0Hz), 1.35-2.05 (10H, m),
2.11 (2H, ), 2.15-2.35 (7H, m), 2.85-3.00 (2H, m), 3.05-3.20 (2H, m), 3.21 (1H, d,
J=13.7Hz), 3.60-3.75 (2H, m), 3.90-4.00 (4H, m), 4.14 (1H, d, J=13.7Hz), 7.15-7.35
(5H, m), 9.34 (1H, br)
[0294]

25  Reference example 8-91
"H-NMR (CDCl3) 8 ppm: 0.35-0.42 (2H, m), 0.44-0.52 (2H, m), 0.91 (6H, s), 0.93-1.05
(1H, m), 1.35-1.50 (3H, m), 1.50-1.73 (4H, m), 1.74-1.88 (2H, m), 2.00-2.11 (1H, m),



MS(ESI, m z):367(M+H) + [ 0313] Ref erence exanples 10-2 to
10-6 and reference exanples 10-8 to 10-108 were 20 prepared in a
manner simlar to those as described in reference exanple 10-1 or
reference exanple 10-7 using the corrggponding ketals instead of 1-1
[(3'R 4" aR 8 aR) - 11- net hyl oct ahydro-1"Hspiro

[ 1, 3-di oxol ane-2,6' -qui nolin]-3 -yl]-

carbonyll- 342-(di net hyl am no) et hyll- 1- propyl urea. These were

i |1 ust raters @201, §abloe-944 [3L4), 2.@@%.@&@?,%)9]3.18@.%@;@% ?g.@ggtﬁhd,lo ,

Structure Reference exanple Structure 17 HChiral 10-
H--- --J=641),A.90-4.00i(41) m§,®.42 QH, bM) H 10-3 o0
[a]p? = -10.39° (c=0.28, MeOH)
[0295]
5  Reference example 8-92

'H-NMR (CDCls) 8 ppm: 1.20 (6H, t, J=7.2Hz), 1.22 (3H, t, J=6.8Hz), 1.34-1.90 (8H,
m), 2.00-2.15 (1H, m), 2.25-2.45 (4H, m), 2.45-2.65 (7H, m), 2.85-3.10 (2H, m),
3.30-3.40 (2H, m), 3.70-3.91 (2H, m), 3.91-4.00 (4H, m), 9.27 (1H, brs)
[0296]

10  Reference example 8-93
'H-NMR (CDCls) 5 ppm: 1.21 (3H, t, J=7.2Hz), 1.34 (6H, s), 1.35-1.90 (9H, m),
2.00-2.15 (1H, m), 2.20-2.45 (10H, m), 2.49 (2H, s), 2.90-3.10 (2H, m), 3.70-3.88 (2H,
m), 3.88-4.00 (4H, m), 9.35 (1H, brs)
[0297]

15  Reference example 8-94
"H-NMR (CDCl;) 8 ppm: 0.87 (6H, t, J=7.6Hz), 1.23 (3H, t, J=7.0Hz), 1.30-1.90 (13H,
m), 2.00-2.15 (1H, m), 2.20-2.45 (10H, m), 2.90-3.10 (2H, m), 3.30 (2H, d), 3.75-4.00
(6H, m), 9.15-9.45 (1H, m)
[0298]

20  Reference example 8-95
"H-NMR (CDCl3) § ppm: 1.24 (3H, 1), 1.35-1.50 (3H, m), 1.50-1.90 (6H, m), 2.00-2.15
(1H, m), 2.20-2.50 (12H, m), 2.85-3.10 (2H, m), 3.30-3.45 (2H, m), 3.75-4.00 (6H, m),
9.20-9.40 (1H, m)
[a]p* = -12.97° (c=0.33, MeOH)

25  [0299]
Reference example 8-96

'H-NMR (CDCl;) & ppm: 0.35-0.45 (2H, m), 0.45-0.55 (2H, m), 0.90-1.05 (1H, m),
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1.30-1.90 (9H, m), 2.00-2.15 (1H, m), 2.25 (6H, s), 2.31 (3H, s), 2.38 (1H, t, J=11.2Hz),
2.44 (2H, t, I=6.8Hz), 2.90-3.00 (1H, m), 3.10-3.25 (1H, m), 3.33-3.45 (2H, m), 3.76
(2H, d, J=6.8Hz), 3.90-4.00 (4H, m), 9.29 (1H, brs)
[0300]
Reference example 8-98
'H-NMR (CDCl;3) & ppm: 0.95 (34, t, ]=7.2Hz), 1.30-1.90 (8H, m), 1.90-2.02 (1H, m),
2.10-2.22 (1H, m), 2.25 (6H, s), 2.44 (2H, t, J=7.2Hz), 2.70-3.32 (6H, m), 3.33-3.45
(2H, m), 3.60-3.80 (2H, m}), 3.90-4.00 (5H, m), 9.23 (1H, brs)
[0301]
Reference example 8-99
'H-NMR (CDCls) & ppm: 0.91 (6H, s), 1.23 (3H, t, J=7.0Hz), 1.35-1.50 (3H, m),
1.50-1.90 (6H, m), 1.95-2.10 (2H, m), 2.15 (2H, s), 2,28 (6H, s), 2.60-2.70 (1H, m),
2.75-3.15 (3H, m), 3.19 (2H, d, J=5.6Hz), 3.70-4.00 (6H, m), 4.40-4.65 (2H, m), 9.38
(1H, brs)
[0302]
Reference example 8-100
MS(ES], m/z):507(M+H)+
[0303]
Reference example 9-1
1-{[(3'R*,4'aR*,8'aR *)Octahydro-1'H-spiro[1,3-dioxolane-2,6"-quinolin]-3'-yl]carbon-
yl}-1-butyl-3-[2-(diethylamino)ethylurea

To a mixture of 1-{[(3'R*,4'aR*,8'aR*)-1"-benzyloctahydro-1"H-spiro[1,3-dio-
xolane-2,6'-quinolin]-3'-yl]carbonyl}-1-butyl-3-[2-(diethylamino)ethyl]urea (reference
example 8-79) (177mg) and ethanol (6.0mL) was added 10% palladium-carbon (70mg),

and the mixture was stirred at room temperature for 2 hours under a hydrogen

| atmosphere. The mixture was passed through a layer of Celite (registered mark) and the

filtrate was concentrated under reduced pressure to give the title compound (142mg).
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"H-NMR (CDCls) & ppm: 0.95 (3H, t, J=7.5Hz), 1.02 (6H, 1, J=7.2Hz), 1.29-1.86 (13H,
m), 2.18-2.30 (1H, m), 2.48-2.62 (6H, m), 2.76-2.95 (2H, m), 3.13-3.22 (1H, m),
3.28-3.38 (ZH, m), 3.62-3.83 (2H, m), 3.90-4.01 (4H, m), 9.05-9.40 (1H, m)

[0304]

5 Reference examples 9-2 to 9-5 were prepared in a manner similar to those as
described in reference example 9-1 using the corresponding benzylamines instead of
1-{[(3'R*4'aR*,8'aR*)-1"-benzyloctahydro-1'H-spiro{1,3-dioxolane-2,6'-quinolin]-3'-
yl]carbonyl }-1-butyl-3-[2-(diethylamino)ethylJurea. These were illustrated in Table 8.

[0305]
[Table 8]
Reference Reference
example Structure example Structure
o
HNJLN NH HNj\N NH
9-1 ’ Ej 9-4 | FJ :
TS A%
' \_/ J
~ HNj\N NH
9-2 : 9-5 %ﬁ,J S :
.
N 0”0
/
9-3
10
The structures of the reference example 9-1 to 9-5 in Table 8 indicate relative
configuration.
[0306]

The physical data of reference examples 9-2 to 9-5 were shown below.

15 [0307]
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Structure 10-15 HNN rj N...-?... 10-22 0 HN ?) 10-16 IH 10-23 0O
HNAO 1 10-17 00 A% -"----"N AN H) 1 10-24 0 HN 1018 .. jot,o HNN
101
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Reference example 9-2
"H-NMR (CDCl;) § ppm: 0.95 (3H, t, J=7.3Hz), 1.29-1.87 (19H, m), 2.17-2.53 (7H, m),
2.74-2.95 (2H, m), 3.12-3.22 (1H, m), 3.33-3.44 (2H, m), 3.62-3.83 (2H, m), 3.90-4.01
(4H, m), 8.98-9.47 (1H, m)
[0308]
Reference example 9-3
"H-NMR (CDCls) 8 ppm: 0.95 (3H, t, J=7.3Hz), 1.27-1.87 (13H, m), 2.17-2.29 (1H, m),
2.25 (6H, s), 2.39-2.48 (2H, m), 2.73-2.97 (2H, m), 3.12-3.23 (1H, m), 3.31-3.42 (2H,
m), 3.63-3.84 (2H, m), 3.91-4.02 (4H, m), 9.14-9.46 (1H, m) |
f0309]
Reference example 9-4
MS(ESL, m/z):397(M-+H)+
[0310]
Reference example 9-5
MS(ESL m/z):425(M+H)+
[0311]
Reference example 10-1
1-{{(3R 4aR,8aR)-1-Methyl-6-oxodecahydroquinolin-3-yljcarbonyl} -3-[2-(dimethyl-
amino)ethyl]-1-propylurea

To 1-{[(3'R,4'aR,8'aR)-1"-methyloctahydro-1"H-spiro[1,3-dioxolane-2,6'-quino-
lin]-3'-yl]carbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea (reference example 8-1)
(2.366g) was added 2mol/L hydrochloric acid (30mL) and the mixture was stirred at -
room temperature for 2 hours. After diethyl ether was added to the reaction mixture and
washed, the aqueous layer was made alkaline with potassium carbonate. The mixture
was extracted with methylene chloride/methanol mixed solvent (methylene
chloride:methanol=9:1). After the organic layer was dried over anhydrous sodium

sulfate, it was concentrated under reduced pressure to give the title compound (1.605g).
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'H-NMR (CDCl3) 8 ppm: 0.94 (3H, t, }=7.4Hz), 1.45-1.90 (6H, m), 1.95-2.05 (1H, m),
2.10-2.55 (17H, m), 2.90-3.10 (2H, m), 3.30-3.45 (2H, m), 3.60-3.80 (2H, m), 9.22 (IH,
brs)

[oa]p?® = -37.56° (¢=0.38, MeOH)

[0312]

Reference example 10-7

I-{[(3R*,4aR*,8aR *)-1-Methyl-6-oxodecahydroquinolin-3-yl]carbonyl }-1-[3-(dimeth-
ylamino)propyl]-3-ethylurea

To 1-{[(3'R*,4'aR*,8'aR*)-1"-methyloctahydro-1'H-spiro[1,3-dioxolane-2,6'-qu-
inolin]-3'-yljcarbonyl}-1-[3-(dimethylamino)propyl]-3-ethylurea (reference example
7-2) (2.305g) was addéd 2mol/L hydrochloric acid (103mL) and the mixture was stirred
at room temperature for 2 hours. The reaction mixture was made alkaline with
potassium carbonate. The mixture was extracted with methylene chloride/methanol
mixed solvent (methylene chloride:methanol=9:1). After the organic layer was dried
over anhydrous sodium sulfate, it was concentrated under reduced pressure to give the
title compound (2.084g).

MS(ESI, m/z):367(M+H)+
[0313]

Reference examples 10-2 to 10-6 and reference examples 10-8 to 10-108 were
prepared in a manner similar to those as described in reference example 10-1 or
reference example 10-7 using the corresponding ketals instead of
1-{[(3'R,4'aR,8'aR)-1"-methyloctahydro-1"H-spiro[1,3-dioxolane-2,6'-quinolin}-3'-y1]-
carbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea. These were illustrated in Table 9.
[0314]
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[Table 9]
R:(f;:;ze Structure lzzt:;ﬁ‘;e Structure
10-1 10-8
10-2 10-9
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Table 9 (continued)

Izzf:;:;ze Structure lzif:;f;f Structure
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Table 9 (continued)

iif;:;‘;e Structure liif:;f;(;e Structure
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10-33 10-40
10-34 10-41
10-35 10-42
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Table 9 (continued)
Iii?;f;c: Structure iif;l:;? Structure
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(conti nued) Reference exarrpl e Structure Ref erence exanple Structure
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Table 9 (continued)

11?:‘:;‘;@ Structure Iizt:;:;ze Structure
10-71 10-78
10-72 10-79
10-73 10-80
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Table 9 (continued)
Izzf::;;? Structure 11‘:::;? Structure

10-85 10-92
10-86 10-93
10-87 10-94
10-88 10-95
10-89 10-96
10-90 10-97
10-91 10-98
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Table 9 (continued)
11?:;3;‘;8 Structure iif:;f;? Structure
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N
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HNJJ\N NH
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The structures of the reference example 10-1 to 10-6, 10-57 and 10-102 to
10-107 in Table 9 indicate absolute configuration, and the structures of the reference
examplel0-7 to 10-56, 10-58 to 10-101 and 10-108 in Table 9 indicate relative

5  configuration.

[0315]

The physical data of reference examples 10-2 to 10-6 and reference examples
10-8 to 10-108 were shown below.
[0316]
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o0 N 109 Table 9 (continued) Reference exanple Structure
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Reference example 10-2

MS(ESL, m/z):353(M+H)+

[0317]

Reference example 10-3

MS(ESI, m/z):409(M+H)+

[0318]

Reference example 10-4

"H-NMR (CDCls) 8 ppm: 0.91 (6H, s), 1.23 (3H, t, J=7.2Hz), 1.50-1.65 (2H, m),
1.70-1.90 (2H, m), 1.95-2.10 (1H, m), 2.10-2.60 (1 7H, m), 2.95-3.15 (2H, m), 3.20 (2H,
d, J=5.6Hz), 3.75-3.90 (2H, m}, 9.35 (1H, brs)
[0319]

Reference example 10-5

MS(ESL, nv/z):441(M+H)+

[0320]

Reference example 10-6

MS(ESI, m/z):379(M+H)+

[0321]

Reference example 10-8

MS(ESI, m/z):395(M+H)+

[0322]

Reference example 10-9

MS(ESI, m/z):381(M+H)+

[0323]

Reference example 10-10

MS(ESI, m/z):353(M+H)+

[0324]

Reference exe.unple 10-11
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MS(ESL, m/z):381(M+H)+

[0325]

Reference example 10-12

MS(ESI, n/z):379(M+H)+

[0326]

Reference example 10-13

'H-NMR (CDCl3) & ppm: 0.86 (3H, t, J=7.3Hz), 1.16 (3H, t, ]=7.3Hz), 1.40-1.65 (4H,
m), 1.65-1.95 (4H, m), 2.10-2.25 (7H, m), 2.25-2.60 (9H, m), 2.60-2.75 (1H, m),
3.00-3.10 (1H, m), 3.10-3.35 (3H, m), 3.60-3.85 (2H, m), 9.40 (1H, brs)

[0327]

Reference example 10-14

"H-NMR (CDCl;3) & ppm: 1.03 (3H, t, ]=7.1Hz), 1.17 (3H, t, J=7.3Hz), 1.40-1.65 (2H,
m), 1.65-1.95 (4H, m), 2.10-2.25 (7H, m), 2.25-2.50 (7H, m), 2.55 (1H, t, I=11.1Hz),
2.70-2.90 (2H, m), 2.95-3.10 (1H, m), 3.10-3.35 (3H, m), 3.60-3.85 (2H, m), 9.41 (1H,
brs)

[0328]

Reference example 10-15

"H-NMR (CDCl3) 8 ppm: 0.94 (3H, t, J=7.6Hz), 1.40-1.70 (4H, m), 1.70-1.90 (2H, m),
1.90-2.10 (1H, my), 2.10-2.60 (17H, m), 2.90-3.10 (2H, m), 3.30-3.50 (2H, m), 3.60-3.80
(2H, m), 9.22 (1H, brs)

[0329]

Reference example 10-16

MS(ESL m/z):367(M+H)+

[0330]

Reference example 10-17
MS(ESI, m/z):353(M+H)+
[0331]
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Reference example 10-18

MS(ESL, m/z):381(M+H)+

. [0332]

Reference example 10-19
MS(ESI, m/z):324(M+H)+
[0333]

Reference example 10-20
MS(ESI, m/z):386(M+H)+
[0334]

Reference example 10-21
MS(ESI, m/z):354(M+H)+
[0335]

Reference example 10-22
MS(ESI, n/z):340(M+H)+
[0336]

Reference example 10-23
MS(ES], m/z):296(M~+H)+
[0337]

Reference example 10-24
MS(ESI, m/z):381(M+H)+
[0338]

Reference example 10-25
MS(ESI, m/z):373(M+H)+
10339]

Reference example 10-26
MS(ESIL, m/z):365(M+H)}+
[0340]

10-91 00
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9 (cont| nued) Ref erence exanple Structure Reference exanpl e
10-99 00 HN. AN Nr) F 10-104 O HN

Reference example 10-27
MS(ES], m/z):397(M+H)+
[0341]

Reference example 10-28
MS(ESL, m/z):415(M+H)+
[0342]

Reference example 10-29
MS(ESI, m/z):354(M-+H)+
[0343]

Reference example 10-30
MS(ES], n/z):429(M+H)+
[0344]

Reference example 10-31
MS(ESI, m/z):387(M+H)+
10345]

Reference example 10-32
MS(ESI, m/z):393(M+H)-+
[0346]

Reference example 10-33
MS(ES], m/z):373(M+H)+
[0347]

Reference example 10-34
MS(ESI, m/z):38 1 (M+H)+
[0348]

Reference example 10-35
MS(ESI, m/z):381(M+H)+
[0349]
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Reference example 10-36
MS(ESI, m/z):379M+H)+
[0350]

Reference example 10-37
MS(ESI, m/z):421(M-+H)-
[0351]

Reference example 10-38
MS(ESI, m/z):422(M+H)+
[0352]

Reference example 10-39
MS(ESI, n1/z):365(M+H)+
[0353]

Reference example 10-40
MS(ESI, n/z):395(M+H)+
[0354]

Reference example 10-41
MS(ESI, m/z):421(M+H)+
[0355]

Reference example 10-42
MS(ESL, m/z):429(M+H)+
[0356]

Reference example 10-43
MS(ESL, m/z):395(M+H)+
[0357]

Reference example 10-44
MS(ESI, m/z):457(M+H)+
[0358]

HNAN y 2 N |

1156

10-105 00 N

... N



10-102 1 0 ...- Chiral 10-107 1 00 H Chiral 10-103 '00 HNJC NI
ry,...) Nr 1 Chiral N'-- 10-108 O HNr) "AS NH : The
structures of the reference exanple 10-1 to 10-6, 10-57 and 10-102 to
10-107 in Table 9 indicate absolute cpnfiguration, and the structures
of the reference exanpl el0-7 to 10-56, 10-58 to 10-101 and 10-108 in

Table 9 indicate relative
Reference example 10-45
MS(ESIL, m/z):409(M+H)+
f0359]
Reference example 10-46
5  MS(ESI, m/z):421(M+H)+

[0360]
Reference example 10-47
MS(ESIL, m/z):407(M+H)+
[0361]

10 Reference example 10-48
'H-NMR (CDCls) § ppm: 0.94 (3H, t, J=6.0Hz), 1.02 (6H, t, J=5.6Hz), 1.45-1.90 (6H,
m), 1.95-2.10 (1H, m), 2.15-2.25 (1H, m), 2.30-2.65 (14H, m), 2.90-3.10 (2H, m),
3.30-3.40 (2H, m), 3.60-3.80 (2H, m), 9.17 (1H, brs)
[0362]

15  Reference example 10-49
"H-NMR (CDCls) 8 ppm: 0.94 (31, t, J=6.0Hz), 1.29-1.90 (12H, m), 1.95-2.05 (1H, m),
2.10-2.25 (1H, m), 2.25-2.55 (14H, m), 2.90-3.10 (2H, m), 3.30-3.45 (2H, m), 3.60-3.80
(2H, m), 9.14 (1H, brs) |
[0363]

20  Reference example 10-50
'H-NMR (CDCl3) 8 ppm: 1.16 (3H, t, J=7.0Hz), 1.40-1.65 (2H, m), 1.65-2.05 (4H, m),
2.10-2.55 (16H, m}, 2.95-3.10 (1H, m), 3.30-3.65 (7H, m), 3.85-4.10 (2H, m), 9.09 (1H,
br) ‘
[0364]

25  Reference example 10-51
MS(ESL, m/z):390(M+H)+
[0365]



5configuration. [0315] The physical data of reference exanpl es
10-2 to 10-6 and reference exanpl es 10-8 to 10-108 were shown bel ow.
[0316] 111 Reference exanple 10-2 MS(ESI, mz):353(MH) + [0317]
Reference exanple 10-3 5 M5(ESI, nfz); 9( M+H) + [ 0318] Reference
exanple 10-4 111-NWMR ( CDC13) 8ppm 0 1 (6H s), 1.23 (3H, t, J=7
2Hz), 1 50-1.65 (2H, m), 1.70-1.90 (2H, m, 1.95-2.10 (1H m,
2.10-2.60 (17H, m, 2.95-3.15 (2H, m, 3.20 (2H, 10d, J=5.6Hz),

3. 75- 3. ORefotbhce®kamBiedf-§1H, brs) [0319] Reference exanple 10-5
MS(ESI, m z):441(M+H)+ [0320] 15 Reference exanple 10-6 MS(ESI,

m z) : 379MBHRE, hepal](M+IRef erence exanple 10-8 MS(ESI, m z):395(MrH) +
20[ 0322] Reference exanple 10-9 MS(ESI, nfz):381(M+H) + [ 0323]

Ref er enc§03®6qnpl e 10-10 25 MS(ESI, nfz):353(MtH) + [0324] Reference
exanple 10-11 112 MS(ESI, nmfz):381(MH)+ [0325] @ Reference exanple
10- 12 VSREfrenceiezdmBleA(OMH) + 5[ 0326] Ref erence exanpl e 10-13 1H NWR
(CDC13) 6 ppm 0.86 (3H, t, J=7.3Hz), 1.16 (3H, t, J=7.31-1z),

1. 40-4. 6 I(ESL nafr):370@®&H)1O5 (4H, m), 2.10-2.25 (7H, m), 2.25-2.60
(9H m, 2.60-2.75 (1H, m, 3.00-3.10 (1H, m, 3.10-3.35 (31-1, m,
3.60-3. 88367H, n), 9.40 (lH brs) 10[0327] Reference exanple 10-14
11-1-NWMR (CDC13) S ppm 03 (3H t, J=7.1Hz), 1.17 (314, t,

J=7. 3Hz)ReﬁerﬂmefX@Bp1@21|Q 54n) .65-1.95 (4H, n), 2.10-2.25 (7H, m),

2.25-2.5 t, J=11. 1Hz), 2.70-2.90 (214, 1),
2.95-3. 1@15((( §kn§?ﬁ§4 35 (3H, n), 3.60-3.85 (2H, n), 9.41 (1H,

15brs) [ p3z8l

10 Reference example 10-55
MS(ESI, m/z):367(M+H)+
[0369]

Reference example 10-56
MS(ESI, m/z):395(M-+H)+

15 [0370]

Reference example 10-57
MS(ESI, m/z):367(M+H)+
[a]p?® = -8.96° (c=0.43, MeOH)
[0371]

20  Reference example 10-58
MS(ESL, m/z):395(M+H)+
[0372]

Reference example 10-59
MS(ESI, m/z):409(M+H)+

25  [0373]

Reference example 10-60

MS(ESL, m/z):437(M+IT)+



Ref erence exanple 10-15 1H NWMR (CDC13) 8 ppm 0.94 (3H, t, J=7.6Hz),
1.40-1.70 (44, m, 1.70-1.90 (2H, in), 1.90-2.10 (1H, m, 2.10-2.60
(17H, m, 2.90-3.10 (2H, m, 3.30-3.50 (2H, m, 3.60-3.80 20(2H, m,
9.22 (1H, brs) [0329] Reference exanpig 10-16 MS(ESI, m z):367( MtH) +
[ 0330] 25 Reference exanple 10-17 MS(ESI, m z):353(MH) + [ 0331]

Ref erence exanple 10-18 MS(ES1, m z):381( MtH) + [ 0332] ‘Ref erence
exanple 10-19 5 MS(ESI, m z):324(MrH) + [0333] Reference exanple 10-20
M5( ESI, nD¥}]386( M+H) + [ 0334] 10 Reference exanple 10-21 MS(ES1, -

m z) : 354( M+H) + [ 0335] Ref erence exanple 10-22 MS(ESI,

m z) : 340 RetfdprcckZhOPBO]0-&f er ence exanpl e 10- 23 MS(ESI,

m z):296( MrH) + [ 0337] Ref erence exanple 10-24 20 MS(ESL, -

mz): 381M(3ﬂ, 3383 (MREfEr ence exanpl e 10-25 MS(ESI, m z):373( MHH) +
[ 0339] 25 Reference exanple 10-26 MS(ES1, niz):365(1V1+H)+ [ 0340]

Ref er encé0¥%dnpl e 10-27 MS(ESI, m z):397(M+H)+ [0341] Reference
exanple 10-28 5 MS(ESI, m z):415(MH)+ [0342] Reference exanple 10-29
VS(ESP, Refremssxpmple T1843] 10 Reference exanpl e 10-30 MS(ESI,

Pie 1
mz):429 + 44 ef erence exanpl e 10-31 MS(ESI,
nz): 387%1’ %&égl@ﬁﬁﬁ erence exanpl e 10-32 MS(ESI,
mz): 393@3&@ + [ 0346] Ref erence exanple 10-33 20 MS(ESI,
mz):373 + [0347] Reference exanple 10-34 MS(ESI, m z):381( M+tH) +

[0348] 2 eeef erence @U%Be 10-35 MS(ESI, m z):381( MtH) + [ 0349]
Ref er enc& *eX a5 ISE TBe (ESI, mz):379(M+1-1)+ [0350] Reference

Vo ES . MRS IRAMTDE 10 Ref erence exampl o 1030 M(ESI,
m z) i@GSEW + [0353]
Reference example 10-64
MS(ESI, nv/z):450(M+H)+
[0378]
Reference example 10-65
15 MS(ESL m/z):38 1 {M+H)+
[0379]
Reference example 10-66
MS(ESI, m/z):436(M+H)+
[0380]
20  Reference example 10-67
MS(ESL m/z):411(M+H)+
[0381]
Reference example 10-68
MS(ESI, m/z):423(M+H)+
25  [0382]
Reference example 10-69

MS(ESL, m/z):397(M-HH)+



Ref erence exanple 10-40 MS(ESI, m z):395(M+H) + 15[ 0354] Reference
exanple 10-41 MS(ESI, m z):421(M+H)+ [0355] Reference exanple 10-42
20 MS(ESI, mz):429(M+H) + [ 0356] Reference exanple 10-43 MS(ESI,

m z):395(M+H) + [ 0357] 25 Reference exayypl e 10-44 MS(ESI,
mz):457(M+H) + [0358] 116 Reference exanple 10-45 MS(ESI,

m z):409( M+H) + [ 0359] Ref erence exanple 10-46 5 MS(ESI,

m z):421(MrH) + [ 0360] Reference exanple 10-47 MS(ESI, nlz):407( MtH) +
[0361] 1QoRsH|erence exanple 10-48 1H-NVR (CDCI3) 8 ppm 0.94 (31-1,
t, J=6.0Hz), 1.02 (6H, t, J=5.6Hz), 1.45-1.90 (6H, m, 1.95-2.10 (1H,
m, 2. 15Ref@bndelekhmpiy 10-2030-2.65 (14H, m, 2.90-3.10 (2H m,
3.30-3.40 (211, m, 3.60-3.80 (2H, m, 9.17 (11-1, brs) [0362] 15
Ref er enc dMe(taiphé) 101 AS+Hy-NVR (CDC13) 5 ppm 0.94 (3H, t, J=6.0Hz),
1.29-1.90 (12H, m, 1.95-2.05 (1H, n), 2.10-2.25 (1H, n), 2.25-2.55
(14H, nj [038490-3.10 (214, n), 3.30-3.45 (211, nm), 3.60-3.80 (2H, m,
9.14 (1H, brs) [0363] 20 Reference exanple 10-50 1H NWR (CDC13) S
ppm . 16ﬁ@3ﬁmewxmm? U}Ey 1.40-1.65 (211, m, 1.65-2.05 (411, m,
2.10-2.55 ns 2.95-3.10 (1H, m, 3.30-3.65 (7H, m, 3.85-4. 10
(2H, m, (§§IG@H 367(M1idB64] 25 Reference exanpl e 10-51 MS(ESI,
in/z): 390 MtH) + [ 0365] Reference exanple 10-52 MS(ESI,

mz): 421 + [ 0366] Ref erence exanple 10-53 5 My( ESI,

nz):376 + [ 0367 erence exanple 10-54 MS(ESI, mz):443( M+H) +
[03%8] 1%P%£%%?%ﬁ€@@%&ﬁ¥é%e 10- 55 ngESI mz): 3%7(NMFD+ %osagf K

evanm! o NRESTRRGATQRAR 22 LS f’?ié? F T 15L0STOl Reference
10 [0386]

Reference example 10-73
MS(EST, m/z):365(M+H)+
[0387]
Reference example 10-74
15 MS(ESI, m/z):379(M+H)+
[0388]
Reference example 10-75
MS(ESI, m/z):438(M~+H)+
[0389]
20  Reference exampie 10-76
MS(ESI, n/z):409(M+H)+
[0390]
Reference example 10-77
'H-NMR (CDCl3) § ppm: 0.92 (6H, s), 1.45-1.65 (2H, m), 1.70-1.95 (2H, m), 1.95-2.10
25  (1H,m), 2.10-2.55 (17H, m), 2.95-3.05 (1H, m), 3.10-3.25 (3H, m), 3.34 (3H, s),
9.30-9.50 (1H, m)
[0391]



18.96 (c=0.43, MeOH) [0371] 20 Reference exanple 10-58 MS(ESI,

m z):395(M+H) + [ 0372] Ref erence exanple 10-59 MS(ESI,

m z):409( M+H) + 25[ 0373] Reference exanple 10-60 MS(ESI,

mz):437(M+H)+ [0374] Reference exampg® 10-61 MS(ESI, niz):435(M-H) +
[0375] 5 Reference exanple 10-62 MS(ESI, m z):381( MtH)+ [ 0376]

Ref erence exanple 10-63 MS(ESI, m z):395(M FH)+ 10[ 0377] Reference
exanpl e 10-64 MS(ESI, nfz):450(M+H) + [ 0378] Ref erence exanpl e 10-65

15 MS( ESIRefepkre SBipldtH)-¥8[ 0379] Ref erence exanpl e 10-66 MS(ESI,

m z):436(M+H) + [ 0380] 20 Reference exanple 10-67 MS(ESI,

m z) : 411 (NsESE, ;03811 (M+Ref er ence exanpl e 10- 68 MS(ESI,

m z):423(M+H) + 25[ 0382] Ref erence exanple 10-69 MS(ESI,

m z):397(M8H)+ 119 [0383] Reference exanple 10-70 MS(ESI,
In/z):411(M+H) + [0384] 5 Reference exanple 10-71 MS(ESI,

m z) : 367 Bafepnce axasple 10-7Ref er ence exanpl e 10- 72 MS(ESI,

m z):397( M+H) + 10250386] Ref erence exanple 10-73 MS(ESI,

i n/z)536§‘(' AmfZy48 TiM+HRef er ence exanpl e 10-74 15 MS(ESI,

mz):379 I\/@+ [ 0388] Reference exanple 10-75 MS(ESI, mz):438( MtH) +
[0389] 2 0 erence exanple 10-76 MS(ESI, nfz):409(M+H) + [ 0390]

Ref er encci{e?xa le 10-77 % NVR (CDCI3) 5 ppm 0.92 (6H, s), 1.45-1.65
(214, m) Refergige exgmptertq- ‘% 1.95-2.10 25(1H, m, 2.10-2.55 (17H,

?)1 H2 %3' ?gg@%ﬂé])&) 5 o 0352744 O, oY) 0.43:0%85 Ly, 09b:1.05 A% %0)>°
1.45-1.65 (2H, m), 1.65-1.90 (4H, m), 1.95-2.10 (1H, m), 2.15-2.30 (7H, m), 2.30-2.55
10 (10H, m), 2.95-3.05 (1H, m), 3.15-3.40 (3H, m), 3.65-3.85 (2H, m), 9.25 (1H, brs)
[0394]
Reference example 10-81
MS(ESI, m/z):411(M+H)+
{0395]
15  Reference example 10-82
MS(ESI, m/z):395(M+H)+
[0396]
Reference example 10-83
MS(ESI, m/z):409(M+H)+
20 [0397]
Reference example 10-84
MS(ESI, m/z):409(M+H)+
[0398]
Reference example 10-85
25  MS(ES], m/z):395(M+H)+
[0399]

Reference example 10-86



120 Reference exanple 10-78 MS(ESI, m z):411( MtH) + [ 0392] Ref er ence
exanple 10-79 5 M5(ESI, m z):425(MtH) + [0393] Reference exanple 10-80
11-1-NWR (CDCI 3) 5 ppm 0.35-0.45 (2H, m, 0.45-0.55 (2H, m,
0.90-1.05 (1H m, 1.45-1.65 (2H m,,dy 65-1.90 (4H m, 1.95-2.10
(1H, m, 2.15-2.30 (7H, m, 2.30-2.55 (10H, m, 2.95-3.05 (1H, m,
3.15-3.40 (3H, m, 3.65-3.85 (2H, m, 9.25 (1H, brs) [0394] Reference
exanple 10-81 MS(ESI, mz):411(M+rH)+ [0395] 15 Reference exanpl e

10- 82 NBQE%SI,%F%:@@@(IWRW” [ 0396] Ref erence exanpl e 10-83 M5(ESI,
m z): 409( M+tH) + 20[ 0397] Reference exanpl e 10-84 MS(ESI,

mz): 409§[Mr(j®]+ [ 0398] Ref erence exanple 10-85 25 MS(ESI,
m z):395(M+H) + [ 0399] Reference exanple 10-86 MS(ESI, nmlz):415(MH) +

[ 0400] MRefrer@nsemekanpe 10-87 MS(ESI, m z):411(M+H) + 5[ 0401]
Ref erence exanple 10-88 MS(ESI, m z):395( MtH) + [ 0402] Ref er ence

exanpl e MSESLLE/AB{EM-+H)¥ z) : 407( M-H) + [ 0403] Ref erence exanpl e
10-90 M5(ESI, mz):367(MtH)+ [ 0404] 15 Reference exanple 10-91
MS(ESH, f0401)381( M+H) + [ 0405] Ref erence exanpl e 10-92 MS(ESI,
m z):367(MH) + 20[ 0406] Reference exanple 10-93 MS(ESI,
m z) : 385 Rufddprece[e@a0Ple 10-Ff er ence exanpl e 10-94 25 MS(ESI,
mz):379(M+1l-1)+ [ 0408] Reference exanple 10-95 122 MS(ESI,
m z): 393 Lm@&@@ﬁ(méﬁ)ér ence exanple 10-96 MS(ESI, mf z):351( MkH) +
[0402]
Reference example 10-89
10 MS(ESL m/z):407(M+H)+
[0403]
Reference example 10-90
MS(ESI, m/z):367(M+H)+
[0404]
15  Reference example 10-91
MS(ESL, m/z):381 (M+H)+
[0405]
Reference example 10-92
MS(ESI, m/z):367(M+H)+
20  [0406]
Reference example 10-93
MS(ESL m/z):385(M+H)+
[0407]
Reference example 10-94
25  MS(ESI, m/z):379(M-+H)+
[0408]

Reference example 10-95



5[ 0410] Reference exanple 10-97 MS(ESI, nfz):365(MH) + [ 0411]

Ref erence exanple 10-98 1011-1-NMR (CDCI3) 6 ppm 0.95 (3H, t,
J=7.6Hz), 1.40-1.90 (6H, in), 2.10-2.60 (14H, m, 2.60-2.80 (1H, m,
2.80-3.15 (411, m), 3.30-3.45 (2H, m)128.60-3.80 (2H, m, 4.40-4.80
(2H, m, 9.19 (111, brs) [0412] Reference exanple 10-99 151H NWR
(CDC13) 8 ppm o 95 (3H t, J=7.2Hz), 1.40-1.90 (4H, m, 2.10-2.27
(7H, m, é , 2.80-3.05 (2H, m), 3.05-3.34 (4H, ,

3. 34- 3. 454%@81 ma}Z)3 3@6+H)80 (2H, n), 9.14 (1H, brs) [0413] Reference
exanpl e 10 100 2011-1-NWVR (CDC13) 6 ppm 0.92 (6H, s), 1.24 (3H, t,
J=7.0Hz) [040945-1.70 (2H, m), 1.70-1.90 (211, m), 2.10-2.55 (14H m,
2.65-2.8Q (1H, m, 2.,85-3,15 (411, m), 3.20 (2H, d, J=5.5Hz),

3. 75- 3. 9@6%62?1106@(511‘1@164@ 2675 2H, m, 9.31 (1H, brs) [0414] Reference

exanpl e ) z) 463(M+H) + [ 0415] Reference exanpl e

10 102 %%i@%&f%t@ 8 ppm 0.30-0.45 (211, m), O.45-0.55 (2H,
, 0 70&1%2 (711 m, 1.45-1.65 (3H, n), 1.70-1.95 (211, m,

1 95-2 154( 1, 2.10-2.55 (1611, m, 2.90-3.10 (1H, m, 3.10-3.30

3H, 60- 3. 85 9.35 (111, br a] D28= -21.70

Ec =0. ?rg Rl%%ﬁwgf( %:]lljni?gnrence e§<arrpl e 13) 103 ll[—l-}\INR (CDC13) 8 ppm
1.02 (61 24 (311, t, J=7.2Hz 1.45-1.65 (211,

1.70- ( %ﬁ@ﬁl%ﬁ/@g%@lo ElH m, 2.10-2.)25 (111, m, (2.28-2.m65
(1411 nl %90310(2H m, 3.30-3.40 (2H, m, 3.80-3.90 (2H, m,
9.18 (11 ls) 10[ a] D28= -31.40 (c=0.28, MeOH) [0417] Reference

exanpl e Réfe%é}ﬂ:e LladaNIMB_4CDC13) 8 ppm 1.22 (311, t, J=7.2Hz), 1.34
(6H, s), 1.45-1.70 ?211, m, 1.70-1.90(211, m, 1.95-2.10 (1H, m,
2. 101@. 260.00MR (@WDCIQ) #prd: §55 (FBH, H718H2)21.20-13001@H, m), 2.10-2.60 (14H, m),
2.60-2.80 (1H, m), 2.80-3.15 (4H, m), 3.30-3.45 (2H, m), 3.60-3.80 (2H, m), 4.40-4.80
(2H, m), 9.19 (1H, brs)
[0412]
Reference example 10-99
15 'H-NMR (CDCls) 8 ppm: 0.95 (3H, t, J=7.2Hz), 1.40-1.90 (4H, m), 2.10-2.27 (7H, m),
2.27-2.70 (8H, m), 2.80-3.05 (2H, m), 3.05-3.34 (4H, m), 3.34-3.45 (2H, m), 3.60-3.80
(2H, m), 9.14 (1H, brs)
[0413]
Reference example 10-100
20 'H-NMR (CDCls) & ppm: 0.92 (6H, s), 1.24 (3H, t, J=7.0Hz), 1.45-1.70 (2H, m),
1.70-1.90 (2H, m), 2.10-'2.55 (14H, m), 2.65-2.80 (1H, m), 2.85-3.15 (4H, m), 3.20 (2H,
d, J=5.5Hz), 3.75-3.90 (2H, m), 4.40-4.75 (2H, m), 9.31 (1H, brs)
[0414]
Reference example 10-101
25  MS(ESL m/z):463(M+H)+
[0415]

Reference example 10-102



15(2H, m, 3.70-3.90 (211, m, 9.27 (111, brs) [a] D28= -20.69
(c=0.29, MeOH) [0418] Reference exanple 10-105 11-1-NWR (CDC13) 8
ppm 0.87 (6H, t, J=7.5Hz), 1.24 (3H, t, J=7.0Hz), 1.35-2.55 (2411,
20m), 2.95-3.15 (211, m, 3.29 (211, @3 J=4.8Hz), 3.75-3.90 (211, m,
9.00-9.50 (111, m [a]D28= -21.47 (c=0.44, MeOH) [0419] Reference
exanpl e 10-106 111-NWVR (CDC13) S ppm 1.25 (311, t, J=7.1Hz),
1.40-2.55 (22H, m, 2.90-3.10 (211, m), 253.30-3.45 (211, :

3. 80- 3. 9CHMHR (GDCH) PpiA: @.300MEL2HYI)] @HHD 572H3 I)3G 70-010. (4B, myeOH)
[0420] 124 Reference exanple 10-107 11-1-NWVR (CDC13) 8 ppm

0. 30- 0. 45.462H65 BH, M), 457001 .8D(AF2 i), MPS-D1®A-H, .m0 2(10K. 5516111 nhp2.20651 0
(2H, rr), 1.70-1.90 (3H, m, 1.95-2.10 (1H, in), 2.10-2.55 (16H m,

2. 90- 3. 051 .11, 3n§0-3.30 (BHINRS.q01HRS B, 18), IBSIIHGb(s2H, m), 3.65-3.85
(214, rr) 9,519 1H brs) 5 D28= -20.70 (c=0.28, Me014) [0421]

Ref erencéa]exa*n'@ QLT &&dﬁl m z):353(M+H) + [0422] 10 Exanple 1-1
1-{[ (4aR 6R 8aR) - 2- Am no- 3- cyano- 8- net hyl- 4H, 4al4, 5H, 6H, 711, 8H, 8aH, 9H
_t hi &ho- [0416]

[ 3, 2-g] qui nolin-6-yljcar bonyl | - 342- (di net hyl am no) et hyl ] - 1- propyl urea
(corrpoungeﬁl%"e%afaplﬁl 10r1f8e” of

Tscar ﬁﬁnfﬁ}@@@%ﬁ%wﬁp PR TS eh e 1 He0ed e Rbhp
o7 phol ?nﬁofgéwg?%?@eﬁ‘ Aol Poaed B &mﬁiﬁhﬁﬁvﬁ “f?%gmww
i rred Fop A FECRL IR S SRt ad, Rt et e e “the
reacfd on 0[118»; gfﬁgagc_%%cm gt ed dnder reduced pressure. The resi due

was pur| m nopr opyl” silica gel columm chromatography
(el uent: % nmet hanol / et hyl acetate, gradient elution) to give the
title co d (1.479g) as a solid. '"HNWR (CDC13) 8 ppm 0.94 (3H,

t, J=7. 4k ren@e%ﬂplggozw in), 1.95-2.15 (2H, 1), 2.15-2.30 (7H,
m, 2.30-2.55 7H |n) 260275(1H m, 2.90-3.00 (2H 1),

3. 00- 3. 1O740MVR a%ﬁgpr@ 9 (tle B 018 503888 3%211.45-1%,(214,- £5 (2H,
s), 9.27 (1H, br)2 D29= -0 54" (c Me0
1.70-1.90 (2H, m), 1.95-2.10 (1H, m), 2.10-2.26 (1H, m), 2.27-2.55 (16H, m), 2.90-3.10
15 (2H,m), 3.70-3.90 (2H, m}, 9.27 (1H, brs)
[a]p?® = -20.69° (c=0.29, MeOH)
[0418]
Reference example 10-105
'H-NMR (CDCls) § ppm: 0.87 (6H, t, J=7.5Hz), 1.24 (3H, t, I=7.0Hz), 1.35-2.55 (24H,
20  m), 2.95-3.15 (2H, m), 3.29 (2H, d, J=4.8Hz), 3.75-3.90 (2H, m), 9.00-9.50 (1H, m)
[a]p® = -21.47° (c=0.44, MeOH)
[0419]
Reference example 10-106
'H-NMR (CDCl3) & ppm: 1.25 (3H, t, J=7.1Hz), 1.40-2.55 (22H, m), 2.90-3.10 (2H, m),
25 3.30-3.45 (2H, m), 3.80-3.90 (2H, m), 9.00-9.45 (1H, m)
[a]p? = -35.33° (¢=0.42, MeOH)
[0420]



[0423] Example 1-7 125

1-{[ (4aR*, 6R*, 8aR*) - 2- Am no- 3- cyano- 8- net hy1- 4H, 4aH, 5H 6H, 7H, 8H, 8aH, 9
Hthieno [3 , 2 gl qui nol i n-6-yl]carbonyl} -143 -(di nmethyl am no) propyl ]
-3-ethylurea (conpound 1-7) To a m xtige of

1-{[ (3R*, 4aR*, 8aR*) - 1- net hy1- 6- oxodecahydr oqui nolin-3-yl]-

5car bonyl11-113- (di met hyl am no) propyl] -3-ethylurea (reference exanple
10-7) (216ng) and ethanol (6nm.) were added mal ononitrile (71ny),

mor phol | Refdréndd Zkatple fl10Dwed by el emental sul fer (39ng) while
stirring at roomtenperature, and the m xture was heated at 55C and
stirred fEN2RNGDEL) dpper 030dl4N@H, m); 0.8MmAEhREE, at)ydH0-1t0fe(likast i on
m xture was concentrated under reduced pressure. The residue was -
puri fi edligp-165 é&Hnn};rI&@yl 98 i3H.0m), géIS-Z:bﬂ)OHhmhﬂdr@aZ 6y (kaFhyn), 81906005
0% 5% et hanol / et h acetate, gradient elution) give the title
corrpound(?(Ié,om)zﬁ)IOa 25(564 mh3 303 eI .apE B35- 885;6%1 m) P71 @H, brs)
J=7.3Hz), 1,40-1 ,165190(3Hrr)195215(2H n,
2.15-2. 2&1]()7ﬁ~29)70°ﬁ0=2032821\41 KYH n), 2.60-2.70 (1H, m, 2.85-3.05
(2H, m, 3.40 (3H, m, 3.65-3.85 (2H, m, 4.64 (211, s), 9.44
(1H, br sf 4]?%?0424] Conpounds 1-2 to 1-6 and conpounds 1-8 to
1- 110 vvei{eieg ared jgmald%anner simlar to those as described in
exanpl e e EXENBICE VI YP usi ng the corresponding

oct ahydr W’ngllﬁ&ﬁﬁ%ﬁﬁ} hyl 2-cyanoacetate or 2-cyanoacet am de

| nst ead

[ (3R 4aR (ﬁﬁ% 1- met hyl- 6- oxodecahydr oqui nol i n-3-yl ] carb-onl y}
- 342- (dl Fre | - 20am no) et hyl] - 1- propyl urea and nal ononitrile. These
wer eq ﬁ%qdll n Table 10. [0425] 126 [Tabel 10] Conpound No.
Struc ure ound No. Structure 1'119i ... ... cc:,(., .Chiral

v oo N e ggedar;6R, AMOMN Ahihe-3-cyano-8Smeth W% a 11, 511,61, 7H, 8F1L,8alT,9H-thieno-
[3,2-g]quinolin-6-yl]jcarbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea (compound
1-1)
To a mixture of 1-{[(3R,4aR,8aR)-1-methyl-6-oxodecahydroquinolin-3-yl]-
15  carbonyl}-3-[2-(dimethylamino)ethy!]-1-propylurea (reference example 10-1) (1.602g)
and ethanol (44mL) were added malononitrile (435mg), morpholine (0.572mL),
followed by elemental sulfer (282mg) while stirring at room temperature. The mixture
was heated at 55°C and stirred for 1.5 hours. After cooling to room temperature, the
reaction mixture was concentrated under reduced pressure. The residue was purified by
20  aminopropyl silica gel column chromatography (eluent: 0%-5% methanol/ethyl acetate,
gradient elution) to give the title compound (1.479g) as a solid.
'H-NMR (CDCl3) & ppm: 0.94 (3H, t, J=7.4Hz), 1.45-1.85 (4H, m), 1.95-2.15 (2H, m),
2.15-2.30 (7H, m), 2.30-2.55 (7H, m), 2.60-2.75 (1H, m), 2.90-3.00 (2H, m), 3.00-3.10
(1H, m), 3.35-3.45 (2H, m), 3.60-3.85 (2H, m), 4.65 (2H, s), 9.27 (1H, br)
95 [o]p?=-105.54° (c=0.30, MeOLD) |
[0423]

Example 1-7



1-8 -"NINH) // NS NH2 1-2 00Chiral NOH 1-9 --.1-NN H - NH 1-3

Chiral

10

15

20

HN N NNH2 1-10 O Nt s NH2 1-4 OChiral 11 s 1-11 O -"NAN

125

1-{[(4aR*,6R*,8aR *)-2-Amino-3-cyano-8-methyl-4H,4aH,5H,6H,7H,8H,8aH,9H-thi-
eno[3,2-g]quinolin-6-yl]carbonyl }-1-[3-(dimethylamino)propyl]-3-ethylurea
(compound 1-7)

To a mixture of 1-{[(3R*,4aR* 8aR*)-1-methyl-6-oxodecahydroquinolin-3-yl]-
carbonyl}-1-[3-(dimethylamino)propyl]-3-ethylurea (reference example 10-7) (216mg)
and ethanol (6mL) were added malononitrile (71mg), morpholine (0.077mL), followed
by elemental sulfer (39mg) while stirring at room temperature, and the mixture was
heated at 55°C and stirred for 2 hours. After cooling to room temperature, the reaction
mixture was concentrated under reduced pressure. The residue was purified by
aminopropyl silica gel column chromatography (eluent: 0%-5% meﬂ'lanollethy_l acetate,
gradient elution) to give the title compound (201mg) as a solid.

'H-NMR (CDCls) 8 ppm: 1.17 (3H, t, J=7.3Hz), 1.40-1.55 (1H, m), 1.65-1.90 (3H, m),
1.95-2.15 (ZH, m), 2.15-2.25 (7TH, m), 2.25-2.45 (7H, m), 2.60-2.70 (1H, m), 2.85-3.05
(2H, m), 3.20-3.40 (3H, m), 3.65-3.85 (2H, m), 4.64 (2H, s), 9.44 (1H, brs)

[0424] |

Compounds 1-2 to 1-6 and comfnounds 1-8 to 1-110 were prepared in a manner
similar to those as described in example 1-1 or example 1-7 using the corresponding
octahydroquinolines and methyl 2-cyanoacetate or 2-cyanoacetamide instead of
1-{[(3R 4aR,8aR)-1-methyl-6-oxodecahydroquinolin-3-yl]carb-only}-3-[2-(dimethyl-
amino)ethyl]-1-propylurea and malononitrile. These were illustrated in Tablé 10.

[0425]



Chiral N'-- OP _ NoNH2 1-12 WH 1-6 Chiral S - NOH

i
S- NH 1-7 a "Nklirl I HN'..O

ri INL S 1-5)1
1-13 1 HNAO ) /

126

o | e
No. No. Structure
1-1 1-8
1-2 1-9
1-3 1-10
1-4 1-11
1-5 1-12
1-6 1-13
1-7 1-14




) Sr- H2 1 -14 1'1'"-NT HNAO) -- 1/ NS NH2 127 Table 10

HNLINLN :

(conti nued) Conpound N.. Structure Conmpound No. Structure 1-15
S NONH2 1-22 HN --- s N'NH2 1-16 O
127
Table 10 (continued)
Compound Structure Compaund Structure
0
HNjiN i
1-15 N H 1-22 -
N o S
N’/ NH,
2
\.IPI/\/\H )N
1-16 1-23
1-17 1-24
1-18 1-25
1-19 1-26
1-20 1-27
1-21 1-28




== N--- -- .k.NI H) s /H1-23 HNIN s NONH2 1-17 I

..... N NINH) Lt S NOH 1-24 0 HNAN ,,N..... S NONH2 1-18
00 HNANAN C 1N18 H 1-25 HNNJLN S N/N1H2281 19 ./ HNN

Table 10 {continued)

CDD;\ITJ:UDd Structure C“‘II‘\II’:“”d Structure
1-29 1:36
1-30 1:37
1-31 1-38
1-32 1-39
1-33 1-40
1-34 1-41
135 1-42




1-26 HNNN r) - NN2 1-20 HNN 1-27 /NH2 00 HNA.Nr) ..... Nc..-- s -
1-21 HNNi...) f 01....-- s - NONH2 1 -28 1 H---- s - NNH2 128
Tabl e 10 (conti nued) Conpound No.
129
Table 10 (continued)
Con;’:und Structure CD“;?:und Structure
1-43 1-50
1-44 1-51
1-45 1-52
1-46 153
1-47 154
1-48 1-55
1-49 156




Structure Conmpound No. Structure 1-29 00 HNNA- N ---JH 1T . _ NH
1-36 _Al NONH2 1-30 | -N."..... Th Hliel ONH2 1-37 ...... S

AT N/ NH2 P31 HNN N/
130

Table 10 (continued)

Compound

Corrll\?:und Structure N Structure
Chiral
1-57 1-64
1-58 1-65
159 1-66
1-60 1-67
1-61 1-68
1-62 1-69
1-63 1-70




s NH2 1-38 100 s--.

1/4,2N NO 8 NH2 1-32 HN3.Nr _IN- ) 1-....--1

131

Table 10 (continued)

... 1. 0s H1-33 H\N --- s NH2 1-40

cm;?:“nd Structure lef:und Structure
\)\'\/‘Hi‘?‘
1-71 178
172 179
1-73 1-80
1-74 181
1-75 1-82
1-76 1-83
1-77 1-84




1-34 HNN NH2 1-41 1 ,...N HNO NH2 1-35 00 --A2 No NH2 1-42 100 *
NH2 129 Table 10 (conti nued) Conmpound No. Structure Conpound No.

Structure 1-43 |

132
Table 10 {continued)
le:l;:um Structure Conllf:md Structure

1-85 1-92
1-88 1-93
1-87 1-94
1-88 1-95
1-89 1-96
1-90 1-97
1-91 1-98

No



..... N,..-... NONH2 1-50 IO ,..N,./..N...k. HNONH2 1-44 0 HN.A..N s
NC H2 1-51 HNN_ NNLN.s /NH2. 1-45 00 HNit,Nri (N _s F52 /NH2 i

...... N.......---..NF F FS 1-46 0 0 HNANLfI Y re" L. 1-53 NH2
133

Table 10 {continued)

Compound

Con;?:und Structure No. Structure
1-99 1-105
1-100 N r‘ 1-106
1-101 1-107
1-102 1-108
Chiral
1-1083 1-109
NH2
1-104 1-110

The structures of compound 1-1 to 1-6, 1-57 and 1-104 to 1-109 in Table 10
indicate absolute configuration, and the structures of compound 1-7 to 1-56, 1-58 to
1-103 and 1-110 in Table 10 indicate relative configuration.

5  [0426]



O HNNAN ? ) N NS 1-47 O HNAN 1) s 6 N1-12 1-54 10 ,..N.,...---.-
INAtic ( S *NONH2 1-48 h -...... IN-. L “r s oH1-55 ...-- N#' H2
1-49 00 QNN s N, NH2 '

10

15

20

25

The physical data of compounds 1-2 to 1-6 and compounds 1-8 to 1-110 were
shown below.
[0427]
Compound 1-2
"H-NMR (CDCl3) § ppm: 0.95 (3H, t, J=7.5Hz), 1.40-1.90 (4H, m), 1.95-2.15 (2H, m),
2.15-2.30 (1H, m}), 2.30-2.55 (8H, m), 2.60-2.75 (1H, m), 2.77 (2H, t, J=6.1Hz),
2.90-3.15 (3H, m), 3.41 (2H, q, J=5.8Hz), 3.60-3.85 (2H, m), 4.60-4.70 (2H, m), 9.37
(1H, brs)
[o]p?® = -103.02° (¢=0.24, MeOH)
[0428]
Compound 1-3
"H-NMR (CDCl) & ppm: 0.94 (3H, t, J=7.3Hz), 1.02 (6H, t, ]=7.2Hz), 1.27-1.43 (2H,
m), 1.46-1.64 (3H, m), 1.68-1.86 (1H, m), 1.95-2.11 (2H, m), 2.16-2.28 (1H, m),
2.31-2.72 (9H, m), 2.34 (3H, s), 2.87-3.12 (3H, m), 3.28-3.41 (2H, m), 3.63-3.89 (2H,
m), 4.64 (2H, s), 9.01-9.42 (1H, m)
[0429]
Compound 1-4
"H-NMR (CDCl3) § ppm: 0.92 (6H, s), 1.25 (3H, 1, J=7.2Hz), 1.50-1.65 (1H, m),
1.70-1.90 (1H, m), 1.95-2.55 (16H, m), 2.60-2.75 (1H, m), 2.90-3.17 (3H, m), 3.21 (2H,
d, J=5.2Hz), 3.75-3.95 (2H, m), 4.65 (2H, s), 9.38 (1H, brs)
[o]p*® = -88.997° (¢=0.33, McOH)
[0430]
Compound 1-5
'"H-NMR (CDCL) & ppm: 1.65-1.85 (4H, m), 1.95-2.25 (11H, m), 2.25-2.40 (4H,
m),2.40-2.45 (1H,m), 2.50-2.65 (2H, m), 2.85-3.00 (2H, m), 3.00-3.25 (5H, m),
4.60-4.75 (2H, m),6.15-6.35 (1H,m) 7.10-7.30 (4H, m)
[o]p®® = -123.09° (c=0.45, MeOH)



1-56 100 ,N.. Y 11. --- s NoNH2 130 Table 10 (conti nued)
Corrpound No Structure Compound No. Structure 1-57 1EQ9Chiral

.o N

10

15

20

25

".AA.NANH). SNO\NH 1-64 0 HNANay NCN) | / H 1-58 HN

135

[0431]

Compound 1-6

"H-NMR (CDCl;) 8 ppm: 1.17 3H, t, J=1.3Hz), 1.37-1.51 (1H, m), 1.65-1.89 (5H, m),
1.93-2.23 (3H, m), 2.25-2.47 (2H, m), 2.31 (3H, s), 2.54-2.78 (7H, m), 2.84-2.97 (1H,
m), 2.97-3.08 (1H, m), 3.16-3.43 (3H, m), 3.53-3.96 (2H, m), 4.90 (2H, s), 9.36-9.79
(1H, m)

[a]p? =-112.38° (c=0.25, MeOH)

[0432]

Compound 1-8

"H-NMR (CDCls) 8 ppm: 1.02 (6H, t, J=7.2Hz}), 1.17 (3H, t, J=7.3Hz), 1.40-1.55 (1H,
m), 1.65-1.90 (3H, m), 1.95-2.10 (2H, m), 2.15-2.25 (1H, m), 2.30-2.50 (7H, m), 2.54
(4H, q, J=7.2Hz), 2.60-2.70 (1H, m), 2.85-3.05 (2H, m), 3.15-3.35 (3H, m), 3.60-3.85
(2H, m), 4.60-4.70 (2H, m), 9.39 (1H, br)

[0433] '

Compound 1-9

'H-NMR (CDCl5) & ppm: 1.18 (6H, d, J=6.6Hz), 1.35-1.55 (1H, m), 1.70-1.90 (3H, m),
1.95-2.25 (9H, m), 2.25-2.45 (7H, m), 2.55-2.70 (1H, m), 2.85-3.05 (2H, m), 3.15-3.45
(1H, m), 3.55-3.85 (2H, m), 3.85-4.00 (1H, m), 4.60-4.75 (2H, m), 9.38 (1H, brs)
[0434]

Compound 1-10

'H-NMR (DMSO-dg) § ppm: 1.20-1.90 (8H, m), 2.00-2.10 (1H, m), 2.15-2.35 (11H, m),
2.38 (2H, t, J=6.4Hz), 2.42-2.55 (1H, m), 2.90-3.05 (1H, m), 3.20-3.35 (2H, m),
3.90-4.01 (4H, m), 6.00-6.15 (1H, m)

[0435]

Compound 1-11

'H-NMR (CDCls) 8 ppm: 1.03 (6H, t, J=7.2Hz), 1.17 3H, 1, J=7.3Hz), 1.34-1.50 (1H,
m), 1.69-1.87 (1H, m), 1.92-2.25 (3H, m), 2.27-2.45 (2H, m), 2.31 (3H, s), 2.46-2.72
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(7H, m), 2.86-3.08 (2H, m), 3.16-3.88 (5H, m), 4.63 (2H, s), 9.59-10.00 (1H, m)
[0436]

Compound 1-12

'H-NMR (CDCls) § ppm: 1.17 (3H, t, J=7.3Hz), 1.36-1.51 (1H, m), 1.51-1.90 (5H, m),
1.93-2.13 (2H, m), 2.13-2.25 (1H, m), 2.25-2.48 (2H, m), 2.31 (3H, 5), 2.49-2.81 (7H,
m), 2.83-3.11 (2H, m), 3.18-3.45 (3H, m), 3.57-3.93 (2H, m), 4.65 (2H, 5), 9.31-9.79
(1H, m)

[0437]

Compound 1-13

'"H-NMR (CDCl3) § ppm: 0.87 3H, t, J=7.3Hz), 1.17 (3H, t, }=7.3Hz), 1.40-1.55 (3H,
m), 1.65-1.90 (3H, m), 2.00-2.10 (1H, m), 2.15-2.55 (13H, m), 2.55-2.70 (2H, m),
2.85-3.00 (1H, m), 3.00-3.10 (1H, m), 3.10-3.35 (3H, m), 3.65-3.85 (2H, m), 4.68 (2H,
brs), 9.42 (1H, br)

[0438]

Compound 1-14

'H-NMR (CDCl3) § ppm: 1.01 (3H, t, J=7.1Hz), 1.17 (34, t, J=7.3Hz), 1.35-1.55 (1H,
m), 1.65-1.90 (3H, m), 2.00-2.10 (1H, m), 2.15-2.45 (115, m), 2.53 (1H, 1, ]=11.1Hz),
2.60-2.75 (2H, m), 2.75-3.10 (3H, m), 3.15-3.35 (3H, m), 3.65-3.85 (2H, m), 4.60-4.70
(2H, m), 9.42 (1H, brs)

[0439]

Compound 1-15

'H-NMR (DMSO-dg) & ppm: 0.75-0.90 (3H, m), 1.20-1.40 (1H, m), 1.40-1.70 (3H, m),
1.80-2.25 (14H, m), 2.25-2.50 (3H, m), 2.80-2.95 (2H, m), 2.95-3.10 (1H, m), 3.15-3.30
(2H, m), 3.45-3.65 (2H, m), 7.01 (2H, s), 8.67 (1H, brs)

[0440]

Compound 1-16

'H-NMR (CDCls) § ppm: 1.18-1.35 (5H, m), 1.45-1.88 (3H, m), 1.95-2.12 (2H, m),
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2.14-2.29 (7H, m), 2.29-2.50 (6H, m), 2.60-2.72 (1H, m), 2.90-3.16 (3H, m), 3.27-3.38
(2H, m), 3.77-3.92 (2H, m), 4.67 (2H, s), 9.25 (1H, brs)

[0441]

Compound 1-17

'H-NMR (CDCls) 6 ppm: 1.26 (3H, t, J=7.1Hz), 1.50-1.65 (111, m), 1.65-1.90 (1H, m),
1.95-2.15 (2H, m), 2.15-2.55 (14H, m), 2.60-2.75 (1H, m), 2.90-3.15 (3H, m), 3.35-3.45
(2H, m), 3.75-4.00 (2H, m), 4.60-4.75 (2H, m), 9.28 (1H, brs)

[0442]

Compound 1-18

'H-NMR (CDCl3) § ppm: 1.03 (6H, t, J=7.2Hz), 1.26 3H, t, J=7.1Hz), 1.56 (1H, q,
J=12.3Hz}, 1.70-1.85 (1H, m), 1.95-2.15 (2H, m), 2.15-2.30 (1H, m), 2.30-2.45 (4H, m),
2.46 (14, t, J=11.2Hz), 2.50-2.75 (7H, m), 2.90-3.15 (3H, m), 3.30-3.40 (2H, m),
3.75-3.95 (2H, m), 4.60-4.70 (2H, m), 9.24 (1H, brs)

[0443] '

Compound 1-19

"H-NMR (CDCls) 8 ppm: 0.95 (3H, t, J=7.4Hz), 1.26 (3H, t, =7.1Hz), 1.45-1.65 (3H,
m), 1.70-1.90 (1H, m), 1.95-2.15 (2H, m), 2.15-2.30 (1H, m), 2.30-2.50 (5H, m),
2.60-2.75 (1H, m), 2.90-3.15 (3H, m), 3.20-3.30 (2H, m), 3.80-4.00 (2H, m), 4.60-4.75
(2H, m), 9.25 (1H, brs)

[0444]

Compound 1-20

'H-NMR (CDCls) 8 ppm: 1.25 3H, t, J=7.0Hz), 1.45-1.63 (1H, m), 1.68-1.86 (1H, m),
1.92-2.12 (2H, m), 2.15-2.29 (1H, m), 2.31-2.48 (2H, m), 2.34 (3H, 5), 2.61-2.74 (1H,
m), 2.80-3.13 (5H, m), 3.48-3.60 (2H, m), 3.78-3.95 (2H, m), 4.65 (2H, ), 7.16-7.36
(5H, m), 9.18-9.41 (1H, m)

[0445]

Conipound 1-21
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'H-NMR (CDCls) & ppm: 1.26 (3H, t, J=7.0Hz), 1.47-1.65 (1H, m), 1.70-1.87 (3H, m),
1.96-2.13 (2H, m}, 2.17-2.29 (1H, m), 2.32-2.50 (2H, m), 2.35 (3H, s), 2.62-2.73 (1H,
my), 2.91-3.15 (3H, m), 3.31-3.48 (4H, m), 3.35 (3H, s), 3.80-3.95 (2H, m), 4.65 (2H, s),
9.17-5.36 (1H, m)

[0446]

Compound 1-22

"H-NMR (CDCls) 6 ppm: 1.26 (3H, t, ]=6.9Hz), 1.48-1.64 (1H, m), 1.70-1.87 (1H, m),
1.94-2.12 (ZH, m), 2.17-2.28 (1H, m), 2.30-2.52 (2H, m), 2.34 (3H, s), 2.61-2.73 (1H,
m), 2.90-3.15 (3H, m), 3.38 (3H, s), 3.44-3.56 (4H, m), 3.79-3.95 (2H, m), 4.65 (2H, s),
9.30-9.45 (1H, m)

[0447]

Compound 1-23

"H-NMR (CDCls) 8 ppm: 1.27 (3H, t, J=7.0Hz), 1.48-1.64 (1H, m), 1.70-1.86 (1H, m),
1.95-2.13 (ZH, m), 2.15-2.29 (1H, m), 2.30-2.49 (2H, m), 2.35 (3H, s), 2.61-2.73 (1H,
m), 2.87 (3H, d, J=4.8Hz), 2.91-3.17 (3H, m), 3.81-3.97 (2H, m), 4.65 (2H, s},
9.02-9.26 (1H, m)

[0448]

Compound 1-24

"H-NMR (DMSO-dg) 5 ppm: 0.80-0.95 (3H, m), 1.20-1.37 (3H, m), 1.38-1.54 (2H, m),
1.54-1.70 (1H, m), 1.80-2.25 (14H, m), 2.26-2.37 (2H, m), 2.37-2.47 (1H, m), 2.80-2.95
(2H, m), 2.95-3.10 (1H, m), 3.15-3.30 (2H, m), 3.45-3.70 (2H, m), 7.02 (2H, s),
8.20-9.00 (1H, m)

[0449]

Compound 1-25

"H-NMR (CDCl3) 8 ppm: 1.29 (31, t, J=7.0Hz), 1.50-1.70 (11, m), 1.70-1.90 (1H, m),
1.95-2.15 (2H, m), 2.15-2.30 (1H, m), 2.30-2.45 (4H, m), 2.49 (1H, t, J=11.3Hz),
2.60-2.75 (1H, m), 2.90-3.05 (2H, m), 3.05-3.15 (1H, m), 3.80-4.00 (2H, m), 4.60-4.70
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(4H, m), 7.15-7.25 (1H, m), 7.25-7.35 (1H, m), 7.60-7.70 (1H, m), 8.55-8.65 (1H, m),
9.97 (1H, brs)

[0450]

Compound 1-26

"H-NMR (CDCl3) & ppm: 0.64-0.77 (2H, m), 1.08-1.34 (4H, m), 1.41-1.56 (1H, m),
1.70-1.86 (1H, m), 1.98-2.11 (2H, m), 2.16-2.49 (12H, m), 2.60-2.73 (1H, m), 2.76-2.85
(1H, m), 2.90-3.05 (1H, m), 3.30-3.43 (2H, m), 3.61-3.78 (1H, m), 4.64 (2H, brs), 8.48
(1H, brs)

[0451]

Compound 1-27

"H-NMR (DMSO0-dg) & ppm: 1.21-1.40 (1H, m), 1.50-1.78 (31, m), 1.83-2.25 (14H, m),
2.29-2.48 (3H, m), 2.80-2.94 (2H, m), 3.00-3.13 (1H, m), 3.17-3.48 (7H, m), 3.53-3.75
(ZH, m), 7.02 (2H, s}, 8.71 (1H, brs)

[0452]

Compound 1-28

"H-NMR (DMSO-dg) & ppm: 1.16-1.34 (1H, m), 1.39-1.57 (1H, m), 1.70-1.92 (28, m),
1.95-2.23 (11H, m), 2.26-2.42 (3H, m), 2.70-2.88 (2H, m), 2.93-3.11 (1H, m), 3.15-3.53
(3H, m), 4.77-5.09 (2H, m), 7.02 (2H, s), 7.17-7.30 (3H, m), 7.31-7.39 (2H, m), 8.88
(1H, brs)

[0453]

Compound 1-29

"H-NMR (CDCl3) § ppm: 1.10-1.22 (3H, m), 1.40-1.60 (1H, m), 1.70-2.10 (5H, m),
2.15-2.50 (6H, m), 2.60-2.75 (1H, m), 2.90-3.00 (2H, m), 3.10-3.50 (8H, m), 3.75-4.00
(2H, m), 4.67 (2H, brs), 9.08 (1H, brs)

[0454]

Compound 1-30

'H-NMR (CDCls) & ppm: 1.30-1.45 (1H, m), 1.50-1.65 (2H, m), 1.90-2.05 (1H, m),
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2.05-2.20 (1H, m), 2.20-2.45 (11H, m), 2.47 (2H, t, J=6.2Hz), 2.50-2.60 (1H, m),
2.75-3.05 (51, m), 3.35-3.50 (2H, m), 3.90-4.20 (2H, m), 4.60-4.75 (2H, m), 7.15-7.40
(5H, m), 9.29 (1H, brs)
[0455]
5  Compound 1-31
'H-NMR (CDCl3) & ppm: 1.25 (3H, t, J=6.9Hz), 1.44-1.62 (1H, m), 1.69-1.87 (1H, m),
1.94-2.12 (ZH, m), 2.16-2.28 (1H, m), 2.31-2.48 (2H, m), 2.34 (3H, s), 2.61-2.74 (1H,
m), 2.81-3.12 (5H, m), 3.48-3.58 (2H, m), 3.76-3.96 (2H, m), 4.66 (2H, s), 7.19-7.30
(1H, m), 7.51-7.60 (1H, m), 8.44-8.52 (2H, m), 9.25-9.45 (1H, m)
10 [0456]
Compound 1-32
"H-NMR (CDCl3) & ppm: 1.26 (34, t, }=7.1Hz), 1.38-1.48 (2H, m), 1.51-1.64 (5H, m),
1.72-1.85 (1H, m), 1.96-2.11 (2H, m), 2.17-2.28 (1H, m), 2.34 (3H, s), 2.36-2.52 (8H,
m), 2.62-2.71 (1H, m), 2.90-3.12 (3H, m), 3.37-3.45 (2H, m), 3.79-3.93 (2H, m), 4.65
15 (2H, s), 9.09-9.32 (1H, m)
[0457]
Compound 1-33
"H-NMR (DMSO-dg) 8 ppm: 1.10 (3H, t, J=7.1Hz), 2.19 3H, s), 3.58-3.78 (2H, m),
4.39 (2H, d, J=5.7Hz), 7.02 (2H, s), 7.22-7.33 (2H, m), 8.45-8.54 (2H, m), 9.04-9.21
20 (1H, m)
[0458]
Compound 1-34
"H-NMR (CDCl3) 8 ppm: 1.26 (3H, t, J=7.1Hz), 1.44-1.66 (5H, m), 1.68-1.87 (1H, m),
1.95-2.12 (2H, m), 2.17-2.30 (3H, m), 2.21 (6H, s), 2.32-2.49 (2H, 1»n), 2.35 (3H, s),
25  2.61-2.73 (1H, m), 2.90-3.13 (3H, m), 3.24-3.35 (2H, m), 3.79-3.93 (2H, m), 4.65 (2H,
s), 9.19-9.32 (1H, m)
[0459]
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Compound 1-35

'H-NMR (CDCls) 8 ppm: 0.85-1.00 (6H, m), 1.40-1.65 (1H, m), 1.65-2.10 (4H, m),
2.15-2.50 (14H, m), 2.60-2.75 (1H, m), 2.85-3.00 (2H, m), 3.05-3.20 (1, m), 3.30-3.45
(2H, m), 3.60-3.80 (2H, m), 4.60-4.70 (2H, m), 9.22 (1H, brs)

[0460]

Compound 1-36

'H-NMR (CDCl3) & ppm: 0.30-0.45 (2H, m), 0.45-0.60 (2H, m), 0.80-1.10 (1H, m),
1.50-1.65 (1H, m), 1.65-1.90 (1H, m), 1.95-2.15 (2H, m), 2.15-2.55 (14H, m), 2.60-2.75
(1H, m), 2.90-3.05 (2H, m}, 3.15-3.30 (1H, m), 3.35-3.45 (2H, m), 3.70-3.85 (2H, m),
4.65-4.75 (2H, m), 9.26 (1H, brs)

[0461]

Compound 1-37

"H-NMR (CDCl3) & ppm: 1.35-1.55 (1H, m), 1.60-1.80 (2H, m), 1.95-2.10 (1H, m),
2.10-2.20 (1H, m), 2.20-2.50 (13H, m), 2.50-2.60 (1H, m), 2.85-3.00 (2H, m), 3.20-3.35
(1H, m), 3.35-3.50 (ZH, m), 4.60-4.70 (2H, m), 5.10 (1H, d, J=16.5Hz), 5.35 (1H, d,
J=16.5Hz), 6.90-7.05 (2H, m), 7.20-7.30 (1H, m), 9.20 (1H, br)

[0462]

Compound 1-38

"H-NMR (CDCl3) & ppm: 1.46 (1H, q, J=12.3Hz), 1.65-1.80 (1H, m), 1.80-1.95 (1H, m),
1.95-2.10 (1H, m), 2.10-2.25 (1H, m), 2.26 (6H, s), 2.30(3H, s), 2.30-2.65 (SH, m),
2.85-3.05 (2H, m), 3.35-3.50 (3H, m), 4.60-4.70 (2H, m), 5.15-5.50 (2H, m), 7,32 (1H,
d, J=3.3Hz), 7.72 (1H, d, J=3.3Hz), 9.24 (1H, br)

[0463]

Compound 1-39

'H-NMR (CDCl3) § ppm: 1.40-1,80 (1H, m), 1.90-2.10 (2H, m), 2.15-2.50 (13H, m),
2.55-2.70 (1H, m), 2.85-3.15 (3H, m), 3.30-3.50 (2H, m), 3.65-3.80 (2H, m), 4.35-4.60
(2H, m), 4.60-4.75 (2H, m), 5.05-5.30 (2H, m), 5.80-6.05 (1H, m), 9.28 (1H, m)



rNEx _ S ONH2 N 1-95 ENNHs HZN H2 0 1-89 HNNH . S 1-96 00 HNAN S
- NONH2 ' 1-90 OO HNANNHHN... --- s NONH2 1-97 s - NONH2
1-91 00 HN. AN
142
[0464]
Compound 1-40
'H-NMR (CDCls) & ppm: 0.90 (3H, t, J=7.0Hz), 1.20-1.45 (413, m), 1.45-1.85 (4H, m),
1.95-2.15 (2H, m), 2.15-2.30 (7H, m), 2.30-2.55 (7H, m), 2.60-2.75 (1H, m), 2.90-3.00
5 (2H, m), 3.00-3.10 (iH, m), 3.35-3.45 (2H, m), 3.65-3.90 (2H, m), 4.65-4.75 (2H, m),
9.28 (1H, br)
[0465]
Compound 1-41
"H-NMR (CDCls) 8 ppm: 0.90-1.10 (2H, m), 1.10-1.30 (3H, m), 1.45-1.85 (8H, m),
10 1.95-2.10 (2H, m), 2.15-2.30 (7H, m), 2.30-2.50 (7H, m), 2.60-2.75 (1H, m), 2.90-3.00
(2H, m), 3.05-3.20 (1H, m), 3.35-3.45 (2H, m), 3.55-3.80 (2H, m), 4.65-4.75 (2H, m),
9.26 (14, br)
[0466]
Comisound 1-42
15 'H-NMR (CDCls) & ppm: 1.40-1.65 (2H, m), 1.75-1.90 (1H, m), 1.90-2.20 (1H, m),
2.20-2.35 (14H, m), 2.40-2.60 (4H, m), 2.80-2.95 (3H, m), 3.35-3.50 (2H, m), 4.55-4.70
(2H, m), 4.90-5.15 (2H, m), 6.85-7.00 (1H, m), 7.10-7.25 (3H, m), 9.36 (1H, brs)
[0467]
Compound 1-43
20 'H-NMR (CDCls)  ppm: 0.95 (6H, d, J=6.6Hz), 1.45-1.85 (54, m}, 1.95-2.15 (2H, m),
2.15-2.30 (7H, m), 2.30-2.55 (7H, m), 2.60-2.75 (1H, m), 2.90-3.10 (3H, m), 3.35-3.45
(2H, m), 3.65-3.90 (2H, m), 4.60-4.80 (2H, m), 9.27 (1H, brs)
[0468]
Compound 1-44
25 'H-NMR (CDCl3) 8 ppm: 1.26 (3H, t, J=7.0Hz), 1.47-1.63 (1H, m), 1.69-1.86 (11, m),

1.94-2.12 (2H, m), 2.16-2.54 (SH, m), 2.32 (6H, s), 2.35 (3H, 5), 2.62-2.72 (1H, m),
2.77-3.16 (7H, m), 3.43-3.55 (2H, m), 3.78-3.96 (2H, m), 4.65 (2H, s), 7.10-7.23 (4H,
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m), 9.23-9.42 (1H, m)

[0469]

Compound 1-45

'H-NMR (CDCls) 8 ppm: 0.94 (3H, t, J=1.3Hz), 1.02 (6H, t, J=7.2Hz), 1.27-1.43 (2H,
m), 1.46-1.64 (3H, m), 1.68-1.86 (1H, m), 1.95-2.11 (211, m), 2.16-2.28 (1H, m),
2.31-2.72 (9H, m), 2.34 (3H, s), 2.87-3.12 (3H, m), 3.28-3.41 (2H, m), 3.63-3.89 (2H,
m), 4.64 (2H, s), 9.01-9.42 (1H, m) |

[0470]

Compound 1-46

"H-NMR (CDCl3) 6 ppm: 0.94 (3H, t, J=7.5Hz), 1.29-1.85 (12H, m), 1.96-2.12 (2H, m),
2.16-2.28 (1H, m), 2.30-2.54 (8H, m), 2.34 (3H, s), 2.60-2.74 (1H, m), 2.88-3.14 (3H,
m), 3.34-3.47 (2H, m), 3.62-3.89 (2H, m), 4.66 (2H, s), 8.96-9.43 (1H, m)

[0471]

Compound 1-47

'H-NMR (CDCl3) & ppm: 0.94 (3H, t, J=7.5Hz), 1.28-1.43 (2H, m), 1.46-1.66 (3H, m),
1.69-1.87 (5H, m), 1.95-2.13 (2H, m), 2.16-2.28 (1H, m), 2.30-2.74 (9H, m), 2.34 (3H,
s), 2.87-3.13 (3H, m), 3.37-3.48 (2H, m), 3.63-3.89 (2H, m), 4.64 (2H, 5), 9.10-9.39 (1H,
m) .

[0472]

Compound 1-48

'H-NMR (DMSO-dg) 6 ppm: 0.84 (3H, t, J=7.2Hz), 0.94 (64, t, J=7.2Hz), 1.20-1.40
(1H, m), 1.40-1.70 (3H, m), 1.80-2.00 (2H, m), 2.00-2.30 (6H, m), 2.35-2.55 (7H, m),
2.80-2.95 (2H, m), 2.95-3.10 (1H, m), 3.10-3.25 (2H, m), 3.45-3.70 (2H, m), 7.02 (2H,
brs), 8.65 (1H, brs)

[0473]

Compound 1-49

"H-NMR (DMSO-dg) § ppm: 0.75-0.90 (3H, m), 1.25-1.70 (10H, m), 1.80-2.00 (2H, m),
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2.00-2.25 (6H, m), 2.25-2.50 (7H, m), 2.80-2.95 (2H, m), 2.95-3.10 (1H, m), 3.15-3.30
(2H, m), 3.45-3.65 (2H, m), 7.01 (2H, brs), 8.57 (1H, brs)

[0474]

Compound 1-50

"H-NMR (CDCls) & ppm: 1.18 (3H, t, J=7.0Hz), 1.40-1.60 (1H, m), 1.65-1.85 (1H, m),
1.95-2.10 (2H, m), 2.10-2.50 (14H, m), 2.55-2.70 (1H, m), 2.85-3.05 (2H, m), 3.30-3.65
(7H, m), 3.80-4.15 (2H, m), 4.60-4.75 (2H, m), 9.24 (1H, br)

[0475]

Compound 1-51

"H-NMR (CDCls) 8 ppm: 1.25 (3H, t, J=7.1Hz), 1.48-1.60 (1H, m), 1.70-1.84 (1H, m),
1.95-2.11 (2H, m), 2.16-2.27 (1H, m), 2.30-2.48 (2H, m), 2.34 (3H, s), 2.61-2.71 (1H,
m), 2.76-2.84 (2H, m), 2.89-3.13 (3H, m), 3.53-3.61 (2H, m), 3.64 (3H, s), 3.80-3.93
(2H, m), 4.6% (2H, s), 6.66-6.71 (1H, m), 7.32-7.37 (1H, m), 9.13-9.37 (1H, m) |
[0476]

Compound 1-52

"H-NMR (DMSO-dg) & ppm: 1.20-1.40 (1H, m), 1.50-1.70 (1H, m), 1.80-2.25 (15H, m),
2.30-2.70 (4H, m), 2.80-2.95 (2H, m), 3.00-3.15 (1H, m), 3.20-3.30 (2H, m), 3.70-3.90
(2H, m), 7.02 (2H, brs), 8.61 (1H, brs)

[0477]

Compound 1-53

"H-NMR (CDCls) 8 ppm: 1.26 (3H, t, J=7.0Hz), 1.45-1.59 (1H, m), 1.69-1.86 (1H, m),
1.93-2.12 (2H, m), 2.15-2.28 (1H, m), 2.31-2.48 (2H, m), 2.34 (3H, s), 2.61-2.72 (1H,
my), 2.87-3.12 (3H, m), 3.51-3.71 (2H, m), 3.76-3.97 (2H, m), 4.06-4.21 (2H, m), 4.71
(2H, s), 6.89-6.98 (1H, m), 7.06-7.10 (1, m), 7.45-7.50 (1H, m), 9.36-9.49 (1H, m) .
[0478] '

Compound 1-54

"H-NMR (CDCl3) § ppm: 1.40-1.70 (28, m), 1.80-2.10 (4H, m), 2.10-2.50 (14H, m),
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2.50-2.80 (3H, m), 2.85-3.00 (3H, m), 3.30-3.45 (2H, m), 3.65-3.95 (2H, m), 4.68 (2H,
brs), 7.10-7.24 (3H, m), 7.24-7.32 (2H, m), 9.24 (1H, brs)

[0479]

Compound 1-55

TH-NMR (CDCls) 5 ppm: 0.97 (3H, d, J=6.5Hz), 1.26 3H, t, J=7.2Hz), 1.50-1.66 (1H,
m), 1.69-1.86 (iH, m), 1.94-2.12 (2H, m), 2.15-2.29 (1H, m), 2.26 (6H, s), 2.30-2.53
(2H, m), 2.34 (3H, s), 2.60-2.77 (2H, m), 2.90-3.25 (4H, m), 3.30-3.41 (1H, m),
3.78-3.96 (2H, m), 4.66 (2H, s), 9.10-9.37 (1H, m)

[0480]

Compound 1-56

'H-NMR (CDCls) 3 ppm: 0.93 (9H, s), 1.45-1.60 (1H, m), 1.65-1.85 (1H, m), 1.90-2.10
(2H, m), 2.10-2.50 (14H, m), 2.60-2.75 (1H, m), 2.85-3.00 (2H, m), 3.15-3.30 (1H, m),
3.30-3.45 (2H, m), 3.65-3.95 (2H, m), 4.60-4.75 (2H, m), 8.77 (1H, br)

[0481]

Compound 1-57

'H-NMR (CDCly) 8 ppm: 1.21 (3H, d, J=6.5Hz), 1.26 (3H, , J=7.0Hz), 1.47-1.65 (1H,
m), 1.68-1.87 (1H, m), 1.94-2.11 (2H, m), 2.13-2.28 (2H, m), 2.25 (6H, s), 2.29-2.50
(3H, m), 2.34 (3H, s), 2.61-2.74 (1H, m), 2.90-3.13 (3H, m), 3.77-4.03 (3H, m), 4.65
(2H, s), 9.04-9.31 (1H, m)

[a]p™®=-78.58° (c=0.31, McOH)

[0482]

Compound 1-58

" "H-NMR (CDCls) § ppm: 0.94 (3H, t, }=7.3Hz), 1.30-1.42 (2H, m), 1.45-1.86 (6H, m),

1.95-2.12 (2H, m), 2.15-2.51 (5H, m), 2.22 (6H, s), 2.34 (3H, 5), 2.61-2.73 (1H, m),
2.90-3.18 (3H, m), 3.27-3.38 (2H, m), 3.62-3.88 (2H, m), 4.66 (2H, 5), 9.07-9.43 (1H,
m)

[0483]



He'', ,..hl, NH ? s NONH2 The structures of conpound 1-1 to
1-6, 1-57 and 1-104 to 1-109 in Table 10 indicate absolute
configuration, and the structures of conpound 1-7 to 1-56, 1-58 to
1-103 and 1-110 in Table 10 indicate 14 ative configuration. 5[0426]
134 The physical data of conmpounds 1-2 to 1-6 and conpounds
1-8 to 1-110 were shown bel ow. [0427] Conpound 1-2 51H NMR (CDC13) 8
ppm 0.95 (3H, t, J=7.5Hz), 1.40-1.90 (4H, rr), 1.95-2.15 (2H, :

2. 15- 2. 3@ofigdundnl ;592. 30-2. 55 (8H, n), 2.60-2.75 (1H, m), 2.77 (2H t,
J=6.1Hz), 2.90-3.15 (311, m, 3.41 (211, q, J =5.8Hz), 3.60-3.85 (211,

nm, 4.60- H—N’MR(@DCJ@S pEN30-9¢ (3H, t, bra3HE)a] D642 QOB 1021 Bé=I8 DA, MBOH)
10[ 0428] rrzpound 1-3 1H NMR (CDC13) 8 ppm 0.94 (3H, t, J=7.3Hz),
1.02 (6H1-9: M@Ham)ﬂlf 249 65 3n1 291 (ﬁﬁ 8)1236(21H6@,252+2 mclH m),
1.68-1.86 lH(rR]ﬂ _211(11 % 16228(7 31-2.72
(9H, m), 2833418 G, na), 3.24-835 @H.m}, 31238 (218 rpg 4, 42H<9|r91ﬁ;937(1H
3.63-3 B9 (2H 15n), 4.64 (211, s), 9.01-9.42 (111, nj) [0429]
Cormpaind™- 4 111-NMR (CDC13) 8 ppm 0.92 (6H, s), 1.25 (3H, t,
J=7.2Hz) 15—40 1. 65(111 m, 1.70-1.90 (1H, nj, 1.95-2.55 (1611, M,
2.60-2.7&0‘%‘% ., 2.90-3.17 (3H, m), 3.21 (2H 20d, J=5.2Hz),

3. 75-3. 95, %?1 w %) o8 (211, s), 9.38 (1H, brs) [ai D28 99 (c=0.33
I\/EOH) [0%3 Sind 1-5 1H NVR (CDC13) 8 ppm 1.65-1.85 (4H,

D ol ok é\ﬁ\?lf((b#i@ﬂ? pputt 73 6(@3«’ - 47'11}1%5%0 g3 %%ﬁgsﬁfﬁl%ab‘%(%
I(\/g EH) m, By 1Pada R &hHa) 1 .39-31%67(1131%‘},111.95-5?1 2A3hPa§ 14235991 G50 45
10 2.30-2.51 (ZH, m), 2.34 (3H, s), 2.53-2.61 (2H, m), 2.62-2.73 (1H, m), 2.88-3.16 (5H,
m), 3.21-3.34 (2H, m), 3.64-3.88 (2H, m), 4.64 (2H, s), 9.00-9.36 (1H, m)
[0485] |
Compound 1-61
TH-NMR (DMSO-ds) & ppm: 1.50-2.50 (23H, m), 2.80-2.95 (2H, m), 2.95-3.15 (1H, m),
15 3.15-3.30 (2H, m), 3.50-3.75 (2H, m), 7.02 (2H, brs), 8.65 (1H, brs)
[0486]
Compound 1-62
"H-NMR (CDCly) § ppm: 0.94 (3H, t, ]=7.4Hz), 1.45-1.90 (6H, m), 1.95-2.15 (2H, m),
2.15-2.50 (14H, m), 2.60-2.75 (1H, m), 2.90-3.15 (3H, m), 3.25-3.40 (21, m), 3.60-3.85
20  (2H, m), 4.65-4.75 (2H, m), 9.26 (1H, brs)
[0487]
Compound 1-63
'H-NMR (CDCl;) 8 ppm: 0.94 (3H, 1, I=7.4Hz), 1.45-1.85 (8H, m), 1.95-2.15 (2H, m),
2.15-2.30 (9H, m), 2.30-2.50 (SH, m), 2.60-2.75 (1H, m), 2.90-3.15 (3H, m), 3.25-3.35
25  (2H, m), 3.60-3.85 (2H, m), 4.65-4.75 (2H, m), 9.26 (1H, brs)
[0488]

Compound 1-64



[0431] Conpound 1-6 11-1-NMR (CDC13) 3 ppm 1.17 (3H, t, J=7.3Hz),
1.37-1.51 (1H, m), 1.65-1.89(511, 1.93-2.23 (3H, ), 2.25-2.47 (211,
in), 2.31 (311, s), 2.54-2.78 (7H, n), 2.84-2.97 (111, 5n), 2.97-3.08
(1H m), 3.16-3.43 (3H, ), 3.53-3.9614211, m), 4.90 (21-1, s),
9.36-9.79 (1H, n) [a] D29= -112.38 (c=0.25, MeOH) [0432] Conpound 1-8
1011-1-NVR (CDC13) 8 ppm 1.02 (6H, t, J=7.2Hz), 1.17 (31-1, t,
J=7.3Hz), 1.40-1.55 (1H, n), 1.65-1.90 (311, In), 1.95-2.10 (2H ),
2. 15- 2. 2BHNMR (GDCD) 3@pa: 8O4((FH, ¢, By7.3Pz54. 204143 (RH, 1y 1 2482).84 (4L, m),
2.60-2.70 (111, m), 2.85-3.05 (2H n), 3.15-3.35 (311, m, 3.60-3.85
(211, 195 801 eItonl 215597 (519) G126 0B 313 1S Homa oo
11-1-NWR (CDC13) 8 J=6.6Hz), 1.35-1.55 (1H, m,
e Ves {fons @H 10,8 @@122 zg(u@m,mo zlasszzms 3388 472t mb 5. 9-561
(1H, in), (2, m ., 3 m, 3.55-3.85 (2H m,

3. 85- 4. 0(641(111H) 4n95 4@ @4 §102@i1 S}n)9 6191@3@5 H,m) brs) [0434] 20
Conpound é‘l@g 1H NVR (DVSO-d5) 6 ppm 1. 20- 1 90 (8H, m, 2.00-2.10
(1H #) [ 2.35 (11H, 1), 2.38 (2H, t, J=6.4Hz), 2.42-2.55 (1H,

. 2.90.3.05 ( . 3.20-3.35 (211, m), 3.90-4.01 (4H, ™,
6 00- 6. 15°RY] &1}1][]3{50435] 25 Conpound 1-11 11-1-NMR (CDC13) 8 ppm
T 6o- 1 s ARV GDCHS dpors: 103K 1ps L% P bad e in iy (5
7 632( ‘z‘ﬁ‘l 273)7 Frog e YT 13 by 3otk 3%%%%3%%3%]@%3%%@%”‘&%3)
5 8P05. i pAIpELy. 2FLIEAN, InSBelo (i, Mbo-s el ssr i L)

2.4912. 8 3 3. 3. 93
(on ,3“%%%%3?1832’5'%@}1‘9@3‘% o0 e M comouna 115

1011 1 NW%FDC13) 8 ppm 0.87 (31-1, t, J=7.3Hz), 1.17 (31-1, t,
J=7.3Hz), 1.40-1.55 (311, m), 165190(3H m, 2.00-2.10 (1H m,
2. 15- 2. 5Bofibdthd M66 2. 55-2. 70 (2H, m), 2.85-3.00(111, n), 3.00-3.10
(1H m), 3.10-3.35 (3H, n), 3.65-3.85 (211, m), 4.68 (2H brs), 9.42
(1H, br) '[OA@R](CDCl;) § ppm: 0.95 (3H, t, J=7.3Hz), 1.20-1.43 (2H, m), 1.47-1.66 (3H, m),

1.70-1.86 (1H, m), 1.96-2.14 (2H, m), 2.16-2.73 (14H, m), 2.29 (3H, s), 2.34 (3H, s),
15 2.89-3.14 (3H, m), 3.36-3.46 (2H, m), 3.65-3.88 (2H, m), 4.64 (2H, s), 9.07-9.38 (1H,

m)

[0491]

Compound 1-67

'H-NMR (CDCl3) § ppm: 1.02 (6H, t, J=7.2Hz), 1.40-1.55 (IH, m), 1.65-1.85 (1H, m),
20 1.95-2.10 (2H, m), 2.10-2.45 (6H, m), 2.50-2.75 (711, m), 2.80-3.10 (2H, m), 3.25-3.47

(6H, m), 3.47-3.60 (2H, m), 3.85-4.05 (2H, m), 4.63 (2H, brs)

[0492]

Compound 1-68

'H-NMR (CDCls) 8 ppm: 1.30-1.90 (8H, m), 1.90-2.10 (2H, m), 2.10-2.55 (12H, m),
25 2.55-2.75 (1H, m), 2.80-3.10 (2H, m), 3.30-3.45 (6H, m), 3.45-3.60 (211, m), 3.80-4.05

(2H, m), 4.62 (2H, brs)

[0493]



15 Compound 1-14 11-1-NMR (CDC13) S ppm 1.01 (311, t, J=7.111z),
1.17 (3H, t, J=7.311z), 1.35-1.55 (111, n), 1.65-1.90 (3H ),
2.00-2.10(111, n), 2.15-2.45 (11H, in), 2.53 (111, t, J=11.1Hz),
2.60-2.75 (211, n), 2.75-3.10 (311, m483.15-3.35 (3H, n), 3.65-3.85
(2H, m), 4.60-4.70 (211, m), 9.42 (1H, brs) 20[0439] Conpound 1-15
1H NVR (DMBO-d6) 8 ppm 0. 75-0.90(311, n), 1.20-1.40(114, nm),
1.40-1.70 (3H, n), 1.80-2.25 (14H, n), 2.25-2.50 (311, m), 2.80-2.95
(211, n) Cdan@Hnd1469 (111, in), 3.15-3.30 (211, n), 3.45-3.65 (211,
m, 7.01 (2H, s), 8.67 (111, brs) 25[0440] Conpound 1-16 1H NVR
(CDC13) SHeNMR (CRELYLS 8pm( 5.80-20)( (8H, 45); 2.16€. {BH4 ), 21598-75. (1K, D11,
m, 137 2.14-2.29 (7H, m), 2.29-2.50 (6H, n), 2.60-2.72 (1H m,
2.90-3. 18- &033410 ML 8), 32033.68 (§12Hn), $)90-805 (213102 4(73H2HnPp1s) 4. 67 (2H,
s), 9. 25 brs) [0441] Conpound 1-17 51H NVR (CDC13) 6 ppm 1.26
(3H, t, 1.50-1.65 (1H, n), 1.65-1.90 (1H, m), 1.95-2.15
(2H n, 2 15 2 55 (14H, n), 2.60-2.75 (1H, n), 2.90-3.15 (3H, m),
3. 35-8. 46°0pmqungy-703 7524, 00 (2H, n), 4.60-4.75 (2H, n), 9.28 (1H,

? j §) 2,[42;1@%\1@%%&% > Pﬁ?%%& w Hf;,%ﬁ)) 1c135p @Eml)éﬂ% (2615’ @4l mes
Y16 (025 R ) 2 s Qﬁs@ 380540 Bl N5kt a3 %300
LS BT L S 3 B O

J 7. 4Hz){419,§6 (3H, t, J=7.1Hz), 1.45-1.65 (3H m), 1.70-1.90 (1H,
105805 (o0 ) 2.15.2.30 (1H m), 2.30-2.50 (5H, m

7 2.90-3.15 (3H, m, 3.20-3.30 (2H, m. 3.80-4.00
(2HOIO2 éﬁ%‘mﬂgl(m m 9(25 (rlr)H brs) 20[04214] Cg)rrpound 1- 20

1H NVR ( GRSHIR SPRRIR @Oy o Jorg™ G L6p 1oFAAIERS 1570 Rt 685 85T, .

1.68-1. 86 (1H

2H, 7
g thon rr) 12921%111((%% ng)zéigzﬁ%%@}l 4n)(é*jo 1@6%2 80y 534%31(15%2l;113@6622 6{15H

. 9. 18nf), A82LHL(1 95, oH)(B.892D 1ﬁ8 L 3
09 1508, AGOI (1) ) DA Bf@ggﬂl uh.892. 15 né&@@ijsMi(QﬁD%éﬁ

1. 96- 2. 18H,2),4.60 2H s} P:12-296 {1H, my) , 2. 32-2.50 (2H n), 2 35 (3H
s), 2.62-2.73 (1H m, 2.91-3.15 (3H m, 3. 31-3. 48 (4H, m, 3.35
(3H,15) , [B98D-3.95 (2H, n), 4.65 (211, s), 9.17-9.36 (1H, n) 5[ 0446]
Compound 1-72
| "H-NMR (CDCls) 8 ppm: 1.26 (3H, t, ]=7.1Hz), 1.48-1.62 (1H, m), 1.70-1.86 (1H, m),
1.94-2.13 (2H, m), 2.17-2.30 (1H, m), 2.27 (6H, s), 2.32-2.56 (4H, m), 2.34 (3H, s),
2.62-2.73 (1H, m), 2.90-3.13 (3H, m), 3.41-3.64 (6H, m), 3.76-3.96 (2H, m), 4.67 (2H,
20 8),9.12-9.55 (1H, m)
[0497]
Compound 1-73
- "H-NMR (CDCl3) & ppm: 1.26 (3H, t, J=7.0Hz), 1.47-1.62 (1H, m), 1.70-1.87 (1H, m),
1.96-2.13 (2H, m), 2.16-2.49 (3H, m), 2.30 (31, s), 2.35 (34, s), 2.57-2.73 (2H, m),
25  2.85-3.13 (5H, m), 3.34-3.40 (2H, m), 3.42-3.50 (2H, m), 3.78-3.96 (2H, m), 4.66 (2H,
s), 9.23-9.43 (1H, m)
[0498]



Conpound 1-22 1H NMR (CDC13) 5 ppm 1.26 (311, t, J=6.9Hz), 1.48-1.64
(1H nm), 1.70-1.87 (1H, ), 1.94-2.12 (2H, n), 2.17-2.28 (111,
m,.2.30-2.52 (211, m), 2.34 (3H, s), 2.61-2.73 (111, m, 2.90-3.15
(3H m), 3.38 (3H, s), 3.44-3.56 (4H 149, 3.79-3.95 (211, n), 4.65
(2H, s), 109.30-9.45 (1H, n) [0447] Conpound 1-23 1H NMR (CDC13) 5
ppm 1.27 (3ELl, t, J=7.0Hz), 1.48-1.64 (1H, n), 1.70-1.86 (1H m,
1.95-2.13 (211, m), 2.15-2.29(111, m), 2.30-2.49 (2H, m, 2.35 (3H,
s), 2.61-CoidupdH-745n), 2.87 (311, d, J=4.8Hz), 2.91-3.17 (3H, m,
3.81-3.97 (211, m, 4.65 (2H,_s), 9.02-9.26 (111, n) [0448] Conpound

1- 24 1H NFRNMBVEZRE:) 6 ppmeri .36: 1867 (TED ) BA0- 185 (1H, 205 1L.9S2. [BEH, m),

1.38-1.54 (2H, m), 201.54-1.70 (1H, n), 1.80-2.25 (14H m, 2.26-2.37

(2H, m, 22153229 (Wi(m}2, 30ﬁ3 53 BIBOmR 2g% ((32!45) 2)61-27DEIE n1)) 2(90H.03r2H,

3 15- 3. 30( 211, 6ﬂ%h 3.45-3.70(211, m), 7.02 (21-1, s), 8.20-9.00 (111,
[ 0449]m)€:éf9§ (1, ), ééiﬁ—%wﬁ}( @DC?L@Y (5Hp$3n4r 63(28% s), 8199-2.38 (1H, m)

J 7.0Hz) , 1. 50- 1 70 (111, n), 1.70-1.90(111, n), 1.95-2.15 (2H, 1),

2.15-2 36049l n), 2.30-2.45 (4H, m), 2.49 (1H t, J=11.3Hz),

2.60-2.7 2.90-3.05 (2H, in), 3.05-3.15 (111, n), 3.80-4.00
(2H, m, %ng%‘-t? Hd[?(? 139 (4H, m), 7.15-7.25 (111, m), 7.25-7.35 (1H,

. 7. 60- 55.8.65 (111, m), 9.97 (11-1, brs) [0450]
mnpoundhis(%lﬁ)am@@’{ 13) 8 ppm 0.64-0.77 (211, n), 1.08-1.34
(4H ), deghd- 1 56 (111, m, 1.70-1.86(111. n), 1.98-2.11 (2H, 1),

2 16- 2. 4675 2.60-2.73 (111, m), 2.76-2.85 (111, n), 2.90-3. 05

1H, 211, 3.61-3.78 (111, 4. 64 211 brs
§3 48 ?)1HC%B‘§’Q’§u§‘fg?§(1 10 g)onpound 1- 27 (1H- Nl\/Rm DVBO- d6( 8 ppm .

1. okt gy e o0 oy S it G, <
f gg 3. 75, 1(322‘% {DH, nd), 826246 (58, m)B2.4%- iﬂ*m?rn?)) 2[89%497] (o3P nﬁog%%n%
(6H, m), 3.47-3.61 (2H, m), 3.81-4.07 (2H, m), 4.79 (2H, brs)
[0501]
Compound 1-77
15 '"H-NMR (CDCls) & ppm: 0.92 (6H, s), 1.43-1.57 (1H, m), 1.68-1.88 (1H, m), 1.96-2.12
(2H, m), 2.14-2.47 (3H, m), 2.16 (2H, s), 2.29 (6H, s), 2.35 (3H, s), 2.59-2.72 (1H, m),
2.88-3.27 (3H, m), 3.21 (2H, d, J=5.5Hz), 3.36 (3H, s), 4.64 (2H, s), 9.35-9.51 (1H, m)
[0502]
Compound 1-78
20 'H-NMR (CDCls) § ppm: 1.18 (3H, t, J=6.9Hz), 1.39-1.55 (1H, m), 1.55-1.83 (3H, m),
1.95-2.1Q (2H, m), 2.14-2.27 (1H, m), 2.23 (6H, s), 2.28-2.44 (4H, m), 2.32 3H, s),
2.54-2.74 (1H, m), 2.83-3.09 (2H, m), 3.23-3.37 (2H, m), 3.40-3.65 (5H, m), 3.77-4.14
(2H, m), 4.66 (2H, s), 8.42-9.79 (1H, m)
[0503]
25 Compound 1-79
"H-NMR (CDCl3) § ppm: 1.18 (3, t, J=6.9Hz), 1.38-1.85 (6H, m), 1.95-2.10 (2H, m),
2.13-2.45 (5H, m), 2.22 (6H, s), 2.32 (3H, s), 2.58-2.70 (1H, m), 2.85-3.10 (2H, m),



1H- NVR (DMBO-d6) S ppm 1.16-1.34(111, nm), 1.39-1.57 (1H m,
1.70-1.92 (214, n), 1.95-2.23 (1111, ), 2.26-2.42(311, n), 2.70-2.88
(2H, in), 2.93-3.11 (111, ), 3.15-3.53 (3H, m, 4.77-5.09 (2H m,
7.02 (21-1, s), 7.17-7.30 (311, m), 7i5H-7.39 (213, n), 8.88 (1H,
brs) 20[0453] Conpound 1-29 1H NWVR (CDC13) 8 ppm 1.10-1.22(311, m,
1.40-1.60(111, m), 1.70-2.10 (5H, m, 2.15-2.50 (611, nm), 2.60-2.75
(111, n), 2.90-3.00 (2H, m), 3.10-3.50 (811, in), 3.75-4.00 (2H, m,
4.67 (213,2003.34 (219,.M8 3(3P13.63 t15,)mR B[ B40 4 (XBOmRYEd (AH36), $BONVR (11,
(CDC13) 8 ppm 1.30-1.45(111, m, 1.50-1.65 (211, m), 1.90-2.05 (114,
m, 140md.05-2.20 (1H, n), 2.20-2.45 (1111, m), 2.47 (2H, t,
J=6.2Hz), 2.50-2.60 (1H, m, 2.75-3.05 (511, m, 3.35-3.50 (2H m,
3.90-4. 2005(05H4 m, 4.60-4.75 (211, m, 7.15-7.40 (511, m, 9.29 (1H,
brs) [0455] 5 Compound 1-31 11-1-NWR (CDC13) 8 ppm 1.25 (3H, t,
J=6. 9Hz)Commnn<il-§@ (1H, m, 1 69 1.87 (lH m) 1 94 2 12 (2H, m,
21622(}1 @p 31-2. 48 gli 1-2. 74 (111,
, MR( Cla)d Pl?in4(933 1m), QrﬁS OéOKQHan%) ?%11 05yl H, m)56

82?5 o) 431565 (11 b lisaohgo & i a%géésféfuﬁmgléé%@l@%%ﬁpaﬁo%a

(i, U g 2bo308 %ﬁ Ay 315540 b3rsgny 30284 (b i hisgrd PG . ),

5.36.2.5 2. 62- 71 111 2.90-3.12 (3H, m), 3.37-3.45
(2, ™, 83*%%?{3‘5%& (211 , 2165 1?(2H s), o. 09(9 32”%1H, M [0457]

Conpound (gmg%'s 1H—NI\/R(DIVISOd6) 8 ppm 1.10 (3H, t, J=7.1Hz),
219 (311 3.58-3.78 (2H, m), 4.39 (211, d, J=5.7Hz), 7.02 (2H,

22 . 8.45-8.54 (2H, 9.04-9.21 20 (1H,
[045]8% szg’ d‘?%%& 1H NMVR (CDC13§ 6 p?m 1.26 (3H t, ( =7. 1@

L1 ke b i B G i 808 0 (R 00
( 1H ;| 21(122{ %); 3. 9139229@3{11{ @312%3%6%13:;)35 26247 My, n?j 7 92%31835)(;2%642 T H,
m), 285 3.10 (2H, m), 3.17-3.29 (2H, m), 330347(1H m), 3.34 (3H, s), 3.48-3.61
(2H, m), 3.77-4.04 (2H, m), 4.61 (2H, s)
15 [0506]
Compound 1-82
"H-NMR (CDCls) 8 ppm: 0.94 (3H, t, J=7.4Hz), 1.03 (6H, s), 1.47-1.87 (4H, m),
1.94-2.12 (2H, m), 2.14-2.29 (1H, m), 2.23 (6H, s), 2.29-2.43 (1H, m), 2.34 (3H, s),
2.44-2.54 (1H, m), 2.61-2.72 (1H, m), 2.87-3.18 (3H, m), 3.27 (2H, d, J=5.0Hz),
20 3.59-3.88 (2H, m), 4.69 (2H, s), 8.85-9.59 (1H, m)
- [0507]
Compound 1-83
'H-NMR (CDCls) & ppm: 0.88-0.98 (3H, m), 0.92 (6H, s), 1.47-1.86 (4H, m), 1.95-2.11
(2H, m), 2.12-2.52 (3H, m), 2.16 (2H, s), 2.29 (6H, s), 2.34 (3H, s), 2.58-2.75 (1H, m),
25  2.89-3.16 (3H, m), 3.20 (2H, d, J=5.5Hz), 3.62-3.85 (2H, m), 4.66 (2H, s), 9.22-9.48
(1H, m) |
[0508]



141 Conpound 1-35 11-1-NVR (CDC13) 5 ppm 0.85-1.00 (614, m,
1.40-1.65 (114, n), 1.65-2.10 (4H, m), 2.15-2.50 (14H, n), 2.60-2.75
(114, n), 2.85-3.00 (214, n), 3.05-3.20(114, in), 3.30-3.45 (2H, ),
3.60-3.80 (2H, n), 4.60-4.70 (2H, n),1H. 22 (114, brs) 5[ 0460]
Conpound 1-36 11-1-NWVR (CDC13) 8 ppm 0.30-0.45 (214, n), 0.45-0.60
(214, n), 0.80-1.10 (1H, m), 1.50-1.65 (1H, m, 1.65-1.90(114, ),
1.95-2.15 (2H, n), -2.15-2.55 (14H, rr), 2.60-2.75 (1H -, 2.90-3.05
(2H, m), COnBusd 384( 111, in), 3.35-3.45 (2H, n), 3.70-3.85 (2H, n),
104. 65-4.75 (2H, ]géi) 9.26 (1H, brs 0461 Conpound 1-37 11-1-NWVR
(CDCL3) SHPPMR (C )1895tn( 818(6H)t ﬁ@z)llgé(% H, J¥h)Hz) 185- 2664 (L 14,
rr),210220( 20-2.50 (13H, n), 2.50-2.60 (114, m,

2. 85- 3. om)(bi’ﬁl%ClH'-zn@ol @4@5131@@11@ %45 23543(523,50,229.4 J(1HAmB0- 4. 70
(2H, rr) 5. 35 (1t d 5Hz 90- 7. 05
(o 2%9 D160y i A TSI 6 ot i, 507 . dcbm bt 8196855
11-1- I( 3) 8ppm 1.46 (1H, g, J=12.3Hz), 1.65-1.80 (1H m,
1.80-2. 96 , 201.95-2.10 (114, n), 2.10-2.25 (1H, m), 2.26
(6H, s), &%é (314 s), 2.30-2.65 (5H, n), 2.85-3.05 (2H, m),

3. 35-3. 5§ 4.60-4.70 (2H, n), 5.15-5.50 (214, n), 7,32 (1H,

d, J:3.3§%%m f 1H, d, J=3.3Hz), 9.24 (114, br) [0463] Conpound
1- 39 251--Rﬂ\‘z‘ﬂ$i 13) 8 ppm 1.40-1.80 (1H, in), 1.90-2.10 (2H m),

o 5 AT S (i fant
5T 8 9 Bk 7 3 o A
% 20pqL. 4§3&§3‘H sl]?sZ 6(3-24'/51 (1}18512(5@ 5@775(3( 1%?’, ?.%%L?z}g,_?dégf%@gg),%.ﬁ%éh 30
(2H, m), 4.65 (2H s) 9.23-9.50 (1H, m)
[0510}
Compound 1-86
'H-NMR (CDCl3) § ppm: 1.25 (3H, t, I=7.1Hz), 1.43-1.61 (1}, m), 1.69-1.85 (1H, m),
15 1.91-2.12 (2H, m), 2.15-2.28 (1H, m), 2.30-2.46 (2H, m), 2.34 (3H, s), 2.60-2.73 (1H,
m), 2.86-3.15 (3H, m), 2.97 (3H, s}, 3.41-3.57 (4H, m), 3.76-3.93 (2H, m), 4.65 (2H, s),
6.64-6.79 (3H, m), 7.17-7.26 (2H, m), 9.25-9.41 (1H, m)
[0511]
Compound 1-87
20 'H-NMR (CDCls) & ppm: 0.95 (3H, t, J=7.3Hz), 1.29-1.42 (2H, m), 1.45-1.66 (2H, m),
1.68-1.84 (1H, m), 1.93-2.11 (2H, m), 2.14-2.52 (3H, m), 2.28 (3H, s), 2.33 (3H, s),
2.53-2.72 (5H, m), 2.87-3.13 (4H, m), 3.34-3.46 (2H, m), 3.53-3.92 (4H, m), 4.64 (2H,
s), 9.40-9.72 (1H, m)
[0512]
25  Compound 1-88
"H-NMR (CDCl3) 6 ppm: 0.95 (3H, t, J=7.3Hz), 1.02 (6H, t, J=7.1Hz), 1.30-1.44 (2H,
m), 1.47-1.73 (4H, m), 1.99-2.46 (3H, m), 2.49-2.80 (9H, m), 2.84-3.03 (2H, m),



5(2H, m), 3.00-3.10(111, n), 3.35-3.45 (211, nm), 3.65-3.90(211, m,
4.65-4.75 (2H, m), 9.28 (1H, br) [0465] Conpound 1-41 11-1-NWR
(CDC13) 8 ppm 0.90-1.10 (2H, m), 1.10-1.30 (3H, nm), 1.45-1.85 (811,
m, 101.95-2.10(211, m, 2.15-2.30 (7k2m, 2.30-2.50 (711, m,
2.60-2.75 (1H, m, 2.90-3.00 (2H, m), 3.05-3.20 (1H, n), 3.35-3.45
(211, m, 3.55-3.80 (2H, m), 4.65-4.75 (2H, m), 9.26 (1H, br) [0466]
Conpound 1-42 151H NVR (CDC13) 8 ppm 1.40-1.65 (2H, ,

1.75-1. 9@((39}3,41 H, 1), 306323.30 (2HHn),idH4 (2H, 2)SRI1BST (MHm)), 2.40-2.60
(4H, nm), 2.80-2.95 (3H, in), 3.35-3.50 (2H, n), 4.55-4.70 (2H m,
4.90-5 130@;81]1 m, 6.85-7.00 (1H, m, 7.10-7.25 (311, m), 9.36 (1H,
brs) [0467] Corrpound 1- 43 201H NMR (CDC13) 8 ppm 0.95 (611 d,
J=6.6Hz) C 1?435[11183?(511 r‘r) 195 2.15 (211, m, 215 30(7H r‘r)
230255 %Czeso 2903105

(2H, m, B8R ks)zﬁppmn? 9543Téot4—%@1{ghiﬁ0 ms 4@{217) 411211 71)(851‘) ),
0468 44 25

] eslr%é’?f Gy, 250 P B amy 23 OF Ul 3904 548 (1hjm) 33861 87 b4

S5 R b S SR Dt

7. 10-7.2@4@1 143 m), 9.23-9.42 (1H, [0469] Compound 1- 45
1H NVR ( )8ppm 0.94 (3H t, J73Hz) 1.02 (611, t, J=7.2Hz),

1.27-1.4 1.46-1.64 (3H ), 1.68- 1 86 (1H, m), 1.95-2.11
(2H m, %‘f%’é’“’é‘??s% 111, m, AP (9H, m, 234 g)H s) |

2873, 1 E(%k((ﬁﬂlcbﬁ? Bﬁg J085 G e =Ty glgi*llg{ﬁ@&ﬁéﬁ( Lk ey

0. 9416 313,99t2 29 B, 3k ».266895)L 285 A 4P, By, 25597742 nh)2hig319.04 (21,

m), 3.15-3.29 (1H, m), 3.34-3.45 (2H, m), 3.64-3.88 (21, m), 4.66 (2H, s), 8.93-9.47
(1H, m)
[0515]
Compound 1-91

15 'H-NMR (CDClz) & ppm: 0.80-1.00 (3H, m), 1.20-1.40 (3H, m), 1.40-1.90 (4H, m),
1.90-2.10 (1H, m), 2.10-2.30 (7H, m), 2.30-2.80 (8K, m), 2.80-3.10 (3H, m), 3.25-3.50
(2H, m), 3.80-3.95 (2H, m), 4.50-4.70 (2H, m), 9.31 (1H, brs)
[0516] |
Compound 1-92

20 'H-NMR (CDCls) § ppm: 0.95-1.10 (3H, m), 1.50-1.65 (1H, m), 1.95-2.10 (2nH, m),
2.15-2.30 (7H, m), 2.35-2.50 (4H, m), 2.50-3.10 (7H, m), 3.35-3.45 (2H, m), 3.80-3.95
(2H, m), 4.66 (24, s), 9.31 (1H, brs)
[0517]
Compound 1-93

95 'H-NMR (CDCls) § ppm: 1.40-1.54 (1H, m), 1.69-1.88 (3H, m), 1.96-2.12 (2H, m),
2.15-2.47 (5H, m), 2.22 (6H, s), 2.32 (3H, 5), 2.58-2.73 (1H, m), 2.87-3.07 (2H, m),
3.23-3.87 (SH, m), 4.47 (1H, t, J=4.8Hz), 4.58 (1H, t, J=4.8Hz), 4.65 (2H, 5), 9.87-10.42



2.16-2.28(111, n), 2.30-2.54(811, m), 2.34 (311, s), 2.60-2.74(111,
nm, 2.88-3.14 (3H, n), 3.34-3.47 (211, m), 3.62-3.89 (211, nm), 4.66
(211, s), 8.96-9.43 (1H, m [0471] Conpound 1-47 15111-NVR (CDCb) 8
ppm 0.94 (3H, t, J=7.5Hz), 1.28-1.43182H, n), 1.46-1.66 (3H m,
1.69-1.87(511, n), 1.95-2.13 (2H, n, 2.16-2.28(111, m), 2.30-2.74
(9H, m), 2.34 (311, s), 2.87-3.13 (311, nm), 3.37-3.48 (211, m,

3. 63-3.895211 n, 4.64 (214, s) 9.10-9.39(111, m) [0472] 20
Conpound (1H48)111- NVR (DVMSO-d6) 8 ppm 0.84 (311, t, J=7.2Hz), 0.94
(611, t, J=7.2Hz), 1.20-1.40 (1H, m, 1.40-1.70 (3H m), 1.80-2.00
(2H, m, [9588-2.30 (6H, n), 2.35-2.55 (7H, m), 2.80-2.95 (2H, M,
2.95-3.10 (1H, 1), 3.10-3.25 (2H, n), 3.45-3.70 (2H, n), 7.02 (211,
brs), 8. &meaynddr) 25[0473] Conpound 1-49 144 2.00-2.25 (6H n)

(211, . Eatn Brety Spam: 134 s rafizp -0 bl _),419[9?%%55 7oy
1ab A GRS %fﬁiﬁ%”? 8%%?%? oo 881w, g i 6.9 e

(1411, my (EIHZ 19 (1 , 2.85-3.05 (2H, m, 3.30-3.65 (7H, m, .
3. 80- 4. 15%( b 4. 60 4. 75 (2H, m), 9.24 (111, br) [0475] Conpound
1 51 1011@\@&(@&3) 6 ppm 1.25 (3H, t, J=7.1Hz), 1.48-1.60 (1H,
, 1.70 (1H, in), 1.95-2.11 (2H, in), 2.16-2.27(111, m,
2 30- 2. 4@ A.9s2. 34 (3H, s), 2.61-2.71 (1H, n), 2.76-2.84(211,
m),2893 3H "m), 3.53-3.61 (214, n), 3.64 (311, s), 3.80-3.93
VA

2H, ! 2 7.

(5, 1, ey i bt g e D P
1. 20tdl. 40.061148 (10H, nd, 5@812 70 3(111%) 2r6h+2 715 g@r %1)25 801259151 2Hf)m) 2. 95 3 LS
2.30-2.70 (4H m, 280295%2I ns .20-

(2H, m, (B1,78),3.1903.6@ L2H hh), 37450275 @H mpr695)1 Azﬁ 61953 (@ﬁﬁlzﬂ%) &6114(71?]1 20
Conmpound 1-53 1H NWR (CDC13) 8 ppm 1.26 (3 1.45-1.59
(1H, m,bik)69-1.86(111, m, 1.93-2.12 (2H m, 2.15-2.28 (111, m,
2.31-2.48 (211, m, 2.34 (3H, s), 2.61-2.72 (111, m, 2.87-3.12(311,
in), 3.5M0520¥1 (2H, n), 3.76-3.97(211, n), 4.06-4.21 (2H, nm), 4.71
(2H, s), 6.89-6.98 (1H, m, 7.06-7.10 (111, m, 7.45-7.50(114, m,
9. 36- 9. 4Qo(upkyndrj-985[ 0478] Conpound 1-54 11-1-NWMR (CDC13) 6 ppm
14017 211, 1.80-2.10(411, , 2.10-2.50 (14H, in),
-NMR( DCl3) & ppm: 1.19-1.31 (3H, m), 1.46-1.64 (3H, m), 1.71-1.86 (1H, m),
1.90-2.30 (7H, m), 2.27 (3H, s), 2.30-2.50 (2H, m), 2.34 (3H, s), 2.61-2.80 (3H, m),
2.90-3.22 (3H, m), 3.64-3.97 (3H, m), 4.64 (2H, s), 9.13-9.39 (1H, m)
[0521]
Compound 1-97
20 '"H-NMR (CDCl3) § ppm: 0.95 (3H, t, J=7.3Hz), 1.29-1.67 (7H, m), 1.71-1.86 (1H, m),
1.90-2.12 (4H, m), 2.16-2.28 (1H, m), 2.30-2.51 (2H, m), 2.35 (BH, s}, 2.63-2.75 (3H,
my), 2.90-3.12 (5H, m), 3.62-3.92 (3H, m), 4.65 (2H, s), 9.18-9.40 (1H, m)
[0522]
Compound 1-98
25  'H-NMR (CDCl3) § ppm: 1.20-1.34 (3H, m), 1.46-1.62 (1H, m), 1.70-1.85 (1H, m),
1.95-2.15 (2H, m), 2.15-2.30 (1H, m), 2.30-2.50 (8H, m), 2.60-2.75 (1H, m), 2.80-3.15

(5H, m), 3.60-3.75 (2H, m), 3.76-3.95 (2H, m), 4.35-4.50 (1H, m), 4.60-4.75 (2H, m),



145 2.50-2.80 (3H, n), 2.85-3.00 (311, nj, 3.30-3.45 (2H, m),

3.65-3.95 (2H, m), 4.68 (211, brs), 7.10-7.24 (3H n), 7.24-7.32

(211, m), 9.24 (1H, brs) [0479] Conpound 1-55 51H NMR (CDC13) 5 ppm

0.97 (3H, d, J=6.5Hz), 1.26 (3H, t, JtF42Hz), 1.50-1.66 (1H ),

1.69-1.86 (1H, n), 1.94-2.12 (2H n), 2.15-2.29 (111, m, 2.26 (6H,

s), 2.30-2.53 (2H, n), 2.34 (311, s), 2.60-2.77 (2H, n), 2.90-3.25

(4H, m, 3.30-3.41 (1H, n), 3.78-3.96 (2H, m), 4.66 (211, s),

9.10- 9. 3R 302.65)H[BA80] 10 Conpound 1-56 11-1-NWR (CDCb) 5 ppm

o 93 (911, gﬁ 1.45-1.60 (1H, n), 1.65-1.85 (1H nj, 1.90-2.10 (211,
. 2.10I85%0G (1411, m), 2.60-2.75 (1H, m), 2.85-3.00 (2H, M,

3 15-3.30_ (111, n), 3.30-3.45 (211, n), 3.65-3.95 (2H, m), 4.60-4.75

(2H, ), Puoupdi-%r) [0481] 15 Compound 1-57 111- NMR ( CDCL3) 5 ppm

1.21 (314 1.47-1.65(111

0
1 65§ s MR EoChS o 8304580 ), 540590 6l por 99?2152@15 eH,

(311, 5y 25299 W) 45750 W en) piad2. 85 (g b o Th il . 3355385
(22%?;]15)28@4135%9 AP gl m) SORYR8 (B vy 1 ks 1 s

[&§§§ 2.12 (2H, n) 2.15-2.51 (511, nm), 2.22 (6H, s), 2.34
(311 s) 1-2.73 (1H, m, 252.90-3. 18 (311, m), 3.27-3.38 (2H, m,

3. 62- 3. 8 9@5 ‘T& 66 (2H s), 9.07-9.43 (1H, ) [0483] 146
Conpound 1891 (CDC13) 8 ppm 0.94 (3H, t, J=7.4Hz), 1.29-1.42

521" (a1 G Eppmdd 003 Q5L By %%ﬁ e 35%3“(@5* i
m?%@f{ LA
7. 4Hz) (2K, 8Y) 3(sh24.86 (zH nAfa Ao R0 (411 21%),19 A2 54
[0525]
Compound 1-10?
"H-NMR (CDCls) & ppm: 0.96 (3H, t, J=7.2Hz), 1.40-1.85 (28, m), 1.90-2.10 (1H, m),
15 2.15-2.35 (7TH, m), 2.35-2.55 (3H, m), 2.55-2.75 (2H, m), 2.80-2.95 (3H, m), 2.95-3.35
(5H, m), 3.35-3.45 (2H, m), 3.60-3.85 (2H, m), 4.65 (2H, brs), 9.19 (1H, brs)
[0526]
Compound 1-102
MS(ESI, m/z):507(M+H)+
20  [0527]
Compound 1-103
"H-NMR (CDCls) & ppm: 0.93 (6H, s), 1.26 (3H, t, J=7.1Hz), 1.50-1.65 (1H, m),
1.70-1.85 (1H, m), 1.95-2.35 (10H, m)}, 2.35-2.55 (1H, m), 2.55-2.75 (2H, m), 2.80-3.00
(ZH, m), 3.00-3.40 (6H, m), 3.70-3.95 (2H, m), 4.70 (2H, s), 9.32 (1H, brs)
25  [0528]
Compound 1-104
"H-NMR (CDCls) 8 ppm: 0.30-0.45 (2H, m), 0.45-0.55 (2H, m), 0.92 (6H, s), 0.95-1.05



m, 1.45-1.64 (3H, n), 1.69-1.86 (1H, n), 1.95-2.12(211, m),
2.16-2.28(111, m), 102.30-2.51 (2H, m), 2.34 (3H s), 2.53-2.61 (2H,
n, 2.62-2.73 (1H, n), 2.88-3.16 (5H, n), 3.21-3.34 (211, m,
3.64-3.88 (211, n), 4.64 (2H, s), 9.005®.36 (114, m) [0485] Conpound
1- 61 11 1- NMR (DVBO-4) 8 ppm 1.50-2.50 (23H,

2.80-2.95 (211, n), 2.95-3.15 (111, m), 153.15-3.30 (211, m,
3.50-3.75 (211, 7.02 (211, brs), 8.65 (1H, brs) [0486] Conpound
1-62 1H Q;Dcﬁr&) 7@(&;54111)(1111%163|GHH11;11)3:001|}{212H,11n)43- -9.65 (644, m),,
1.95-2. 15 15-2.50 (1411, EQ 2.60-2.75 (1H, m,

2. 90- 3 18 6%03:1475314 ), 289055 19 (2H.1m), B)15-338 (313 185 370¢ 29 (3H., m) 468-@H75
(2H, 9. 26é brs) [0487] Corrpound 1-63 1H NWVR (CDC13) 8 ppm
0.94 (31br5)x93 OFLAry) | 1.45-1.85 (811, n), 1.95-2.15 (2H, ),

2.15- 11 2.30- 2, 50 (5H rr) 2.60-2.75 (111, n), 2.90-3.15
(311, n)?“](g%%*%r?%(%’(% 164D 3. 60-3. 85 (211, ), 4.65-4.75 (2H ),
9.26 élHQ& ?) [0488] Compound 1-64 147 111-NMVR (CDCL3) 8 ppm 0. 94
(3119, (927131p), 1.29-1.43 (2H, m), 1.48-1.84 (4H,(r’r), 1592-22.311
2H, 15- 2 1H,n),228244(5Hn)231 3H, s 4
ESH 3 pgu Edgé()% 2,61-2.72 (111, m), 2 90-3 14(311, ).

5o 61 108 @Bfﬁﬁ%ﬁ 1@%@%&% ot & i Tcbdesh st b
1711 eBTIOErE, %%%‘%ﬁz%w e e
(k. 23058150 b3 Qi 2”% AOPCB L SR Y 85 0% 5

m, b 66[{ZF= qmg@o 50@44%@14} [ 0490] Conpound 1-66 11-1- NVR
( CDC13) %ppm 0.95 (311, 7. 3Hz) 1.29-1.43 (2H, m, 1.47-1.66

(311, o536y 1. 70-1.86 2. 89 3 14 m (1H n), 1.96-2.14 (311, m,
3.36-3.46 (211, m), 2.16-2.73 (1411, n), 2.29 (311, s), 2.34 (311,
s), (2H, Colpodndb18688(211, n), 4.64 (2H, s), 9.07-9.38 (1H,
"H-NMR (CDCls) § ppm: 1.15-1.32 (3H, m), 1.35 (6H, ), 1.70-1.85 (1H, m), 1.90-2.14
(2H, m), 2.14-2.55 (15H, m), 2.60-2.75 (1H, m), 2.90-3.15 (3H, m), 3.74-3.92 (2H, m),
15 4.63 (2H, brs), 9.31 (1H, brs)
[a]p™ = -85.40° (¢=0.30, MeOH)
[0531]
Compound 1-107
'H-NMR (CDCl3) 8 ppm: 0.88 (6H, t, 1=7.6Hz), 1.26 (3H, t, J=7.0Hz), 1.40-1.65 (5H,
20 m), 1.70-1.85 (1H, m), 1.95-2.15 (2H, m), 2.15-2.45 (11H, m), 2.49 (1H, t, I=11.2Hz),
2.60-2.75 (1H, m), 2.90-3.15 (3H, m), 3.31 (2H, d, J=4.7Hz), 3.80-3.95 (2H, m), 4.64
(2H, 5), 9.24 (1H, brs)
[a]p™® = -86.48° (c=0.29, MeOH)
[0532]
25  Compound 1-108
'H-NMR (CDCls) & ppm : 1.26 (3H, t, J=7.0Hz), 1.50-1.60 (1H, m), 1.70-1.85 (111, m),

1.95-2.15 (2H, m), 2.15-2.25 (1H, m), 2.26 (6H, s), 2.30-2.45 (7H, m), 2.60-2.75 (1H,



[0491] Conpound 1-67 11-1-NVR (CDC13) 8 ppm 1.02 (6H, t, J=7.2Hz),
1.40-1.55 (111, n), 1.65-1.85 (1H n), 201.95-2.10(211, m), 2.10-2.45
(6H, n), 2.50-2.75(711, n), 2.80-3.10(211, in), 3.25-3.47 (6H m,
3.47-3.60 (2H, n), 3.85-4.05 (2H, n),188 63 (2H, brs) [0492] Conpound
1- 68 1H NMR (CDC13) 5 ppm 1.30-1.90(811, n), 1.90-2.10 (2H m,
2.10-2.55 (1211, m), 252.55-2.75 (111, n), 2.80-3.10 (2H, m,
3.30-3.45 (6H, n), 3.45-3.60(211, n), 3.80-4.05 (2H, n), 4.62 (2H,
brs) [ 0498} 2.90481 @i muind.35-3655 CH, MYR3.(6RGH (281, pprd.66 (36,9, 107 (BH,

n, 2.10-2.50 (14H n), 2.55-2.75 (1H nm), 2.80-3.10 (2H, n),
3.20-3.60r9)8H, n), 3.90-4.05 (2H, nm), 4.78 (2H, brs) [0494] 5
Conpound 1-70 1HNMR (CDC13) S ppm 1.35-1.65 (3H, nm), 1.70-1.85
(111, m [alp”’ 128ﬁﬁtﬁf@3ln¥&£2D10 2.50 (16H, nm), 2.55-2.70 (111, m,
2.80-3. 10 2H, m, 3.20-3.45 (6H, nm), 3.50-3.60 (2H, n), 3.85-4.05

(2H, m, (00380 (211, brs) [0495] 10 Conmpound 1-71 I11-NVR (CDCL3) 8
ppm 1. o ( 6H, J=7.2Hz), 1.43-1. 57 (1H m, 1.68-1. 85 (111 m,
1. 94-2. 1oppqungy-109 172729 (1H, n), 2.30-2. 46(211 , 2.34 (311,

3 o i i) @55@6@?@?%1&%@, D afitndh Séﬁ'é@r%ywms)
et ? 3?5‘9%@!{ i 3 BRI o5 F b, g&#ﬁcﬁ' 14t BB b2
i D Brad) 3:99% b3 oty 535736 Bk has B AL ) S0, Pt ol
&ﬁﬁoﬁni@f"%ﬁ Pro23 ik 1855 %% pp?n e a1 o),

1. 471d. 6 0 1 , 1.96-2.13 (2H, n), 2.16-2.49
(3H, (i ﬁgg %?Z &’6Q5 RginﬁsH s), 2.57-2.73 EZH, g;, 252. 85- 3. 13

(5H rr)H[@33]4 .40 (211 m, 3.42-3.50 (2H, m, 3.78-3.96 (211, m,
.66 (2

Compound 1-110
'H-NMR (CDCls) 8 ppm: 0.96 (3H, t, J=7.4Hz), 1.40-1.80 (4H, m), 2.00-2.50 (11H, m),
2.55-2.80 (3H, m), 2.80-3.05 (2H, m), 3.15-3.30 (1H, m), 3.30-3.45 (2H, m), 3.60-3.85

15 (2H, m), 4.66 (2H, s), 9.00-9.50 (1H, m)
[0535]
Example 2-1
N-[(4aR*,6R*,8aR*)-3-Cyano-6-[({[2-(dimethylamino)ethyl|carbamoyl} (propyl)ami-
no)carbonyl]-8-methyl-4H,4al,5H,611,7H,8H,8aH,9H-thieno[ 3,2-g]quinolin-2-y1]-

20  acetamide (compound 2-1) |

To 1-{[(4aR*,6R*,8aR*)-2-amino-3-cyano-8-methyl-4H,4aH,5H,6H,7H, 8,

8aH,9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea
(example 1-15) (100mg) was added acetic acid (2mL) and the mixture was heated at
135°C and refluxed for 12 hours. After cooling to room temperature, the reaction

25  mixture was concentrated under reduced pressure. To the residue were added ethyl

acetate and a saturated aqueous solution of sodium bicarbonate. After the separated

organic layer was dried over anhydrous sodium sulfate, it was concentrated under



s), 9.23-9.43 (1H, m [0498] 149 Conpound 1-74 111-NVR (CDCb) 8 ppm
1.35-1.67 (7H, nm), 1.70-1.85 (1H, m, 1.95-2.12 (2H, n), 2.17-2.29
(1H, m, 2.30-2.53 (811, m, 2.35 (311, s), 2.61-2.72(111, m,
2.90-3.03 (2H, m), 3.08-3.20 (111, m15B.34-3.46 (211, n), 3.37 (311,
s), 4.65(211, s), 9.09-9.38 (111, n) 5[0499] Conpound 1-75 MS(ESI,

m z):518( MtH) + [ 0500] Conpound 1-76 10111-NMR (CDC13) 8 ppm
1.40-1.55 (1H, n), 1.65-1.90 (4H, m, 1.90-2.12 (3H m),

2.13- 2. 26¢dued pmsu:@ Thereside WaHpurified by, silfcazel aqlun chrjmatagrapha. 10
(211, m), 3.25-3.47 (611, g% 3.47-3.61 (211, m), 3.81-4.07 (2H, m,
4.79 (2H(elb¢1§)09[’e‘é©11}eﬂ@@ﬁ}5 Wacetatez grstient elyiiRn) iomiveathe gitlp sampowgh
(611, s), 1.43-1.57(111, 1.68-1, 88(111 nm, 1.96-2.12 (211, m,

2. 14- 2. 4?2@@ﬂh.h?ﬁﬁUQFﬂf®m§ﬂ¥1Hﬂ?ﬁlﬂimﬁg {611, s), 2.35 (311, s)

Cany o) b Repcl) 8t 05 G 1 TH 28 ot bpo Smhricb 2 28 (2H, m),
1555, 53050 il P8 Zug e @%ﬁ}n])n% g’ 9104(1%37;)4% %ﬁfg%ﬁl (375 55 2RAS0
Z?é323?g§%§§%)%3#%33&§§'§92§S%§%% >n%26§”i3’§ 65((5H M. 3.77-4.14
(211, nj[Q 6 (2H s), 8 42-9.79 (111, n) [0503] 25 Cbnpound 1-79

11- 1- NVR 13) 8 ppm 1.18 (3H, t, J=6.9Hz), 1.38-1.85 (611, m),

1.95-2.1@& %F , 2.13-2.45 (511, n), 2.22 (6H, s), 2.32 (3H s),
2.58-2.7 , 2.85-3.10 (211, m), 150 3.20-3.34 (2H, m),

B e il R
0. 45:®. 6QyljdhinohrboBy ) B-he@1-4H11dbH, S0 6H,7H,8H,8aH,9H- -thienof3,2-g]quinolin-2-
yl]carbamate (compound 2-2)
To a mixture of 1,1'-carbonyldiimidazole (13mg) and methylene chloride
(ImL) was added 4-dimethylaminopyridine (8mg), followed by
1-{[(4aR*,6R*,8aR *)-2-amino-3-cyano-8-methyl-4H,4aH,5H,6H,7H,8H,8aH,9H-thie-
15  no[3,2-g]quinolin-6-yl]carbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea (example
1-15) (30mg) while stirring under ice bath cooling, and the mixture was stirred at the
same temperature for 1 hour. To the reaction mixture was added
1,1'-carbonyldiimidazole (13mg), followed by 4-dimethylaminopyridine (8mg) and
warmed to room temperature and stirred for 1 hour. To the reaction mixture was added
20 1,1'-carbonyldiimidazole (50mg), followed by 4-dimethylaminopyridine (32mg) while
stirring at room temperature and stirred at the same temperature for 12 hours. To the
reaction mixture was added methanol (0.003mL) while stirring at room temperature and
stirred at the same temperature for 1 hour. The mixture was purified by aminopropyl
silica gel column chromatography (etuent: 0%-10% methanol/methylene chloride,
25  gradient elution) to give the title compound (18mg). The structure was illustrated in
Table 11.
"H-NMR (CDCls) 8 ppm: 0.95 (3H, t, =7.2Hz), 1.50-1.90 (4H, m), 1.90-2.20 (2H, m),



1.45-1.65 (1H, n), 1.65-1.90(311, n), 1.95-2.15 (2H, m, 2.15-2.50
(14H, m, 2.60-2.75 (1H, m), 2.90-3.05 (211, n), 3.15-3.40 (311, m),
3.70-3.85 (2H, n), 4.60-4.70 (2H, m, 9.28 (1H, brs) [0505] 10
Conpound 1-81 1H NMVR (CDC13) 8 ppm 1188 (6H, s), 1.38-1.55 (1H, ),
1.69-1.84 (1H, n), 1.95-2.12 (2H, n), 2.12-2.28 (111, m), 2.23 (6H,
s), 2.29-2.47 (2H, m, 2.32 (3H, s), 2.56-2.72 (111, m,
2.85-3.10(211, n), 3.17-3.29(211, nj, 3.30-3.47(111, m, 3.34 (311,
s), 3.48232%2.3¢21H, mpy2. 2(3(6?123)1 2046 (B2ks), BPS-US6HEH, 28), 25D-218] (50 6d),
Conpound _1-82 1H NMR (CDC13) 8 ppm_ 0. 94 %311 t, J=7.4Hz), 1.03 (6H,
s), 1.47219B%. lé@H 1H)s, 3&395@H;Lm),(326938§ 28, my 366 H, s 7,12h)L 1L, brs23
(6H, s), 2.29-2.43 (111, m), 2.34 (3H, s), 2.44-2.54(111, m,

2.61- 2. 7?%51@11{ MS) .87-3.18 (311, m), 3.27 (211, d, J=5.0Hz),

203. 59- 3{@&7( M, 4.69 (2H, s), 8.85-9.59 (1H, m) [0507] Conpound
1-83 1H ]CDC13) 8 ppm 0.88-0.98 (3H, m), 0.92 (6H, s),

) 2720 (11, Spiposndd i pikpires ifhingtigs ol aySoss ss seriged (311,
5 22, a HEHle g LB PR Ao e e A o
! 70 (16%%5&*% R fiyicdo s - plbiroliyo el ity {ppeniubist g Dy
. 4 65 Copay i Baerts R eflpa b Rk ok SR e

(CDCL3) ﬁo@glang 891%e&1§ﬂ.4131 4%, 5H FH2AH @ﬁ?%]a}l SH-liedo [égz%]gﬁmﬂﬁ 61yigc§1i( 1H,

m, 1.71-1.8 . 95-2.12 (2H

2H, i b
(2 891% ) 1?(&&}%? BQI_QL'(:d @%ﬂlylmm%éthﬁﬁﬂ pl%}:glu?ea(:(@xagn#é THIE was :Tl%ustrzlilte% %n
(2H, s), T9b12319. 50 (1H, [ 0510] Corrpound 1- 86 114 NI\/R (CDC13) 6
ppm 1.25 (3H t,J71Hz) 1.43-1.61 (1H, n), 1.69-1.85 (111, m,

151. 91- 2 "HNNMRHCII;) Rpprh: @92 86K 1s),11.25M3H, 2, E@ (H—Iz‘)GI b@H.651H, &34 (3H,

s), 2.60-2.73 (1H, nm, 2.86-3.15 (3H m, 2.97 (3H, s),

3. 41- 3. 57711190 (hH, nB), 7652. BB(AR k), B)17 (BLHESH, 2261-2 SS)(IZH my), 2.65-2.80 (1H,
m), 2.95-3.25 (5H, m), 3.75-3.95 (5H, m), 7.70 (1H, br), 9.37 (1H, brs)

15 [0538]

Example 3-1
1-{[(4aR*,6R*,8aR*)-3-Cyano-8-methyl-2-(methylamino)-4H,4aH,5H,6H,7H,8H,8aH,9
H-thieno[3,2-g]quinolin-6-yljcarbonyl} -3-[2-(dimethylamino)ethyl]-1-propylurea di
hydrochloride salt (compound 3-1)

20 To (3'R*,4'aR*,8'aR *)-1"-methyl-N-propyloctahydro-1"H-spiro[1,3-dioxola-
ne-2,6'-quinoline]-3'-carboxamide (reference example 4-5) (2.137g) was added 2mol/L
hydrochloric acid(100mL} and the mixture was stirred at room temperature for 2 hours.
The reaction mixture was made alkaline with potassium carbonate. The mixture was
extracted with methylene chioride/methanol mixed solvent (methylene

25  chloride:methanol=9 : 1). After the organic layer was dried over anhydrous sodium

sulfate, it was concentrated under reduced pressure to give

(3R*,4aR*,8aR *)-1-methyl-6-0x0-N-propyl-decahydroquinoline-3-carboxamide



6.64-6.79 (311, m, 7.17-7.26 (211, m}, 9.25-9.41 (111, m [0511]
Compound 1-87 2011-1-NWMR (CDC13) 8 ppm 0.95 (3H, t, J=7.3Hz),
1.29-1.42 (211, n), 1.45-1.66(211, n), 1.68-1.84 (1H, m), 1.93-2.11
(211, m), 2.14-2.52 (3E1, m), 2.28 (3149 s), 2.33 (3H, s), 2.53-2.72
(5H, m, 2.87-3.13 (411, m), 3.34-3.46 (2H, m, 3.53-3.92 (411, m,
4.64 (2H, s), 9.40-9.72 (111, n) [0512] 25 Conpound 1-88 1H NMVR
(CDC13) 8 0.95 (3H, t, J=7.3Hz), 1.02 (611, t, J=7.1Hz),
1 30- 1. 44(1(5%9&) : 1 47-1.73 (411, m, 1.99-2.46 (3H m,
2.49-2.80(911, 84-3.03 (211, m), 152 3.09-3.41 (311, m,
3.63-3.89 QIIMR:&DCJBJQ&PGQIQ 85s). 0084%1111}91517)(112(1(5%):111 0503). O@Eﬂuﬁwmhd
1-89 'H-NWR 95 ( J=7.3Hz 130148£
M 1. 49-2162. 2@541&! m%22§§5§g9ﬁzm2<@$43 OsyTHomb A 15785 (3 mi5.43 (11,
28330&2 3.14-3.28 (1H, n), 3.33-3.47 (2H, n), 3.64-3.87
(2H, ), #6 (211 s), 8.82-9.51 (111, nm) [0514] Conpound 1-90
| H NVR ( ) 8 ppm 0. 96 (3H t, J-7.311z), 1.31-1.44 (2H, m,
1.48-1.6 , 10 1.99-2.29 (2H, r‘r) 2.26 (611, s), 2.32-2.49

5343, 45 (2 21;%{9 it Sl a R S Bl ThiSa) by BRebodlie:
[ 0515] %[@%Pﬂ%a%ﬁd%@ {fﬁ%%&%@)ﬁfm}gf were adg d ma%noﬁ%rlﬂe (Eang)
morpholine (0.943mL), followed by elemental sulfer (303mg) while stirring at room
temperature, and the mixture was heated at 54°C and stirred for 1.5 hours. After cooling
10 toroom temperature, the reaction mixture was concentrated under reduced pressure.
The residue was triturated with ethyl acetate to give (4aR*,6R* 8aR*)-2-amino-3-cya-
no-§-methyl-N-propyl-4H,4aH,5H,6H, 7H,8H,8aH,9H-thieno[3,2-g]quinoline-6-carbo-
xamide (1.991g).
TH-NMR (DMSO0-dg) 8 ppm: 0.83 (3H, t, J=7.4Hz), 1.20-1.45 (3H, m), 1.45-1.65 (1H,
15  m), 1.75-1.95 (2H, m), 2.00-2.25 (6H, m), 2.35-2.60 (2H, m), 2.75-3.05 (4H, m), 7.00
- (2H, s), 7.81 (1H, t, J=5.6Hz)
[0540]
A mixture of (4aR*,6R*,8aR*)-2-amino-3-cyano-8-methyl-N-propyl-4H,4aH,
SH,6H,7H,8H,8aH,9H-thieno[3,2-g]quinoline-6-carboxamide (1.99g) and
20  (diethoxymethoxy)ethane (20mL) was heated at 155°C and stirred for 3 hours. After
cooling to room temperature, it was diluted with diethyl ether and the solid was
collected by filtration to give ethyl N-[(4aR*,6R*S,8aR *)-3-cyano-8-methyl-6-(propyl-
carbamoyl)-4H,4aH,5H,6H,7H,8H,8aH,9H-thieno[3,2-g]quinolin-2-yl]carboximidate
(1.70g).
25  MS(ESL m/z):389(M+H)+
[0541]
To a mixture of ethyl N-[(4aR*,6R *,8aR*)-3-cyano-8-methyl-6-(propylcar-



1.90-2.10 (111, m, 2.10-2.30 (7H, m, 2.30-2.80 (811, m),
2.80-3.10(311, m, 3.25-3.50 (2H, m, 3.80-3.95 (211, m,
4.50-4.70(211, m, 9.31 (111, brs) [0516] Conpound 1-92 20' H NVR
(CDbC13) 8 ppm 0.95-1.10 (3H, m, 1.50ed.65 (111, m, 1.95-2.10 (2nH,
m, 2.15-2.30 (7H, m, 2.35-2.50 (4H, n), 2.50-3.10 (711, m),
3.35-3.45 (211, m, 3.80-3.95 25 (2H, m, 4.66 (2H, s), 9.31 (1H,
brs) [0517] Compound 1-93 1H NVA (CDC13) 8 ppm 1.40-1.54 (1H, m,
1. 69- 1. 8®am@yh);4HtaH, s HogH ZHISH 84H, YHnhierd[ 3, B-gdqudifol {i52-¥] | cappxitni@e ( 611,
s), 2.32 311, s), 2.58-2.73 (111, m, 2.87-3.07 (211, m, 3.23-3.87
(5H, m), @9%e)EH, ﬁhﬂ@h(ianéﬂzvas addeBsodit berohydudea(oing) whels st:hziﬂ,g s),
9.87-10.42_ 153 (1H m [0518] Conpound 1-94 1E- NVR ( CDCl 2
ppm O. 9@11@@1496 bath sgcrlneh%}themequ“@@ stiagd atﬁye samegigmperpbire 44 ir)
52. 202 , 2.80-3.20 (4H , 3.30-3.50 (2H, ,. 3.60-3.90
(4H 151 %‘tﬁﬁf@%‘?}m@ﬂéw{ ¥ep af%ﬁﬂél)wqf%qrgi] ex@?ﬁﬁ?éﬁ‘ﬁﬁl npetiygleng cilprde.
CDC13) 0.84 (3H, t, 2 70(4 1.70-2.05
(2 % %ﬁl&sseﬁa% O e i et pdrapy 5 uwu%fa%wqa m,
2. 80- 2. 95 5 .4
(3H m, C%‘ Eﬁi‘%m‘%ﬂidu"é& Ee(sf"zrﬁto W e%@%ﬁ% 1&1((5 Syrgflé Fg‘ég?qf’@ﬁnd
1-96 151 1 1..46-1.64
1.71-1. 8@1)%% 0}4 Rbghes, 45@@‘*?@% g'H%laE‘(’rﬁ% %ﬂe rgs@ 2-glquigolinesf %%T&?"'
m, 2. 34 61280(3H ,290322(311 m, 3.64-3
(3H M, m@§E%4?§ﬂg? 9.13-9.39 (1H, [0521] Conpound 1-97
2011-1 - Ct ~f 4 %II n$7
1711, 86 (IR ) Mﬁ’% ER OIS H% iéﬁ?z%o CH 1 tep 47 GRLh
(21110 m 1.93.3f éz?}Hm 52,152 83131, 1R), 030-2.53 (6 2%012276 ?} 2.90-3.10
.62-3.92 (3H, & (mi(s)Féb.l8-9 :n [05? %%npodw
1 98 (5H, m), 3. 15 3.30 (2H, m), 4.75-4.85 (1H, m), 5.40 5.50 (1H, m)
[0542]
To a mixture of (4aR*,6R*,8aR*)-3-cyano-8-methyl-2-(methylamino)-N-pro-
pyl-4H,4aH,5H,6H,7H,8H,8aH,9H-thieno[3,2-g]quinoline-6-carboxamide (446mg) and
15  acetonitrile (12mL} was added 4-dimethylaminopyridine (79mg), followed by
di-tert-butyldicarbonate (561mg) while stirring at room temperature, and the mixture
was stirred at the same temperature for 12 hours. To the reaction mixture was added
water, and extracted with ethyl acetate. After the separated organic layer was dried over
anhydrous sodium sulfate, it was concentrated under reduced pressure. The residue was
20  purified by aminopropyl! silica gel column chromatography (eluent: 0%-5%
methanol/ethyl acetate, gradient elution) to give tert-butyl N-[(4aR* ,6R*,8aR*)-3-cya-
no-8-methyl-6-(propylcarbamoyl)-4H,4al,5H,6H,7H,8H,8aH,9H-thieno[3,2-g Jquino-
lin-2-yl]-N-methylcarbamate (517mg).
"H-NMR (CDCl3) & ppm: 0.93 (3H, t, J=7.4Hz), 1.45-1.60 (12H, m), 1.65-1.85 (1H, m),
25  1.95-2.10 (2H, m), 2.20-2.55 (7H, m), 2.70-2.85 (1H, m), 2.95-3.15 (5H, m), 3.15-3.30
(2H, m), 5.40-5.50 (1H, m)

[0543]



251H-NIVIR (CDC13) 5 ppm 1.20-1.34 (3H, n), 1.46-1.62 (1H, m,
1.70-1.85 (1H, m, 1.95-2.15 (2H, m, 2.15-2.30 (1H m,
2.30-2.50(811, m, 2.60-2.75 (1H, m, 2.80-3.15 (5H, m, 3.60-3.75
(211, m, 3.76-3.95 (2H, m), 4.35-4.5061(111, m, 4.60-4.75 (2H, m,
154 9.50-9.65 (1H, m) [0523] Conpound 1-99 111-NWR (CDC13) 8 ppm
0.80-1.00 (3H, m, 1.40-1.90 (411, m, 1.90-2.15 (211, n), 52.15-2.29
(111, m), 2.29-2.50 (811, m), 2.60-2.75 (111, ), 2.80-3.15 (5H, m,
3.55- 3. 85 ( 411 Toymixawgsf terisgutyliN-{(4aly*,6R4, 8B+ 1 3 7F a8 anethyl-6-0urbPyl9. 65

(111, [0524] Conpound 1-100 111-NMR (CDC13) S ppm 0. 90- 1. 00( 311,
, 1. 509¥b§:@esli—ﬁﬂ 1,5H,6857H, 83%, 8417, 9HI- thrgnombg]q;llnozm%yk]mmqﬂ)yl-

2.55-2.77 211& 77-2.94(111, ) 2. 94-3. 17 (4H ), 3.35-3. 45

(2E1, ny Carpamateghl Blgg 294 tetrgfiydrafusan(3mio V{a&fide% 1mgl/b godi 4@1 br s)

50;32523}42) %ﬂ&ﬁﬁ%‘éﬁ%ﬁ%ﬁﬂw it 3 S?Jﬁi%ﬁ q %&)@9 e ALt in %lryzag etﬂhe
2 758, b o 9 Syt B A bR
P Ul 55 i ) il i
‘; g 5:“2_'2 5!‘I)or 1 0191'5 Qg)atsﬁzr]%]g ?y_} g&e(t%t% v%r%?d&%légelg%s 6‘%&3?%.3 ) :ng& wg% ’40
g:grlréounmd SV A NNR %fﬁg@ ”(”%&s]mélgélgrai%@@%%h‘fég%%?éﬁ%qﬁgB]
(211, M resfiu8ak Bldtic® by sihc?gelboRnn dEBmatography (eluent: 80%-100% ethyl
10  acetate/hexane, gradient elution) to give 4-nitrophenyl N-{{(4aR*6R*,8aR*)-2-{[(te-
rt-butoxy)carbonyl](methyl}amino}-3-cyano-8-methyl-4H,4aH,5H,6H,7H,8H,8aH,9H-
thieno[3,2-g]quinolin-6-yl]carbonyl}-N-propylcarbamate (405mg).
'H-NMR (CDCl3) & ppm: 0.98 (3H, t, J=7.5Hz), 1.35-1.52 (1H, m), 1.50 (9H, s),
1.64-1.76 (2H, m), 1.76-1.86 (1H, m), 2.01-2.11 (1H, m), 2.14-2.34 (2H, m), 2.35 (3H,
15 s),2.37-2.53 (2H, m), 2.71-2.82 (1H, m), 3.02-3.12 (2H, m), 3.38 (3H, s), 3.71-3.92 (3H,
m), 7.32-7.40 (2H, m), 8.28-8.36 (2H, m)
[0544]
To a mixture of 4-nitrophenyl N-{[(4aR*,6R* 8aR*)-2-{[(tert-butoxy)carbo-
nyl](methyl)amino}-3-cyano-8-methyl-4H,4aH,5H,6H,7H,8H,8aH,9H-thieno[3,2-g]-
20  quinolin-6-yl]carbonyl}-N-propylcarbamate (200mg) and tetrahydrofuran (3mL) was
added N,N-dimethy] ethylenediamine (0.071mL) while stirring at room temperature,
and the mixture was stirred at the same temperature for 22 hours. The reaction mixture
was concentrated under reduced pressure. The residue was purified by aminopropyl
silica gel column chromatography (eluent: 0%-5% methanol/ethyl acetate, gradient
25  elution) to give tert-butyl N-[(4aR*,6R*,8aR*)-3-cyano-6-[({[2-(dimethylamino)ethyl]-
carbamoyl}(propyl)amino)carbonyl]-8-methyl-4H,4aH,5H,6H, 7H,8H,8aH,9H-thieno-

[3,2-g]quinolin-2-yl]-N-methylcarbamate (160mg).



(1H m, 1.50-1.70 (1H, n), 1.70-1.85 (1H, n), 2.00-2.13 (2H m,
2.13-2.55 (14H, n), 2.60-2.75 (1H, in), 2.90-3.10 (2H n), 3.15-3.35
(3H, m), 3.70-3.90 (2H, n), 4.64 (2H, brs), 9.39 (1H brs) ReD28_
99.54 (c=0.31, MeOH) 5[0529] Conpoundld2 105 1H NMR (CDC13) 8 ppm
1.03 (6H, t, J=7.2Hz), 1.26 (3H, t, J=6.811z), 1.49-1.65 (1H m,
1.70-1. 90 (1H m, 1.90-2.15 (2H m, 2.15-2.30 (1H, m, 2.30-2.75

(12H, m, 2.80-3.15 (3H m, 3.30-3.45 (2H, EP 3.75-4..00 (2H,
4.66 (2H, HHFM)R (@Qh)@ppm ﬁ+9§)(31i01[ ATDQHZ) -1_15(1 9323)(1:563 1370, (36 )
[0530] Co 1.15-1.32 (3H,

> S Bt 88 (1H.3050.9p- 85 (1 i -4 9861, Imh2(2%l-€6Hsrf); 361N,
15H, 1H 2.90-
(154. 5o} 240054 a2 Tk . JioBon 18 g b 302 b4 B  wen b6 DBE 1)

Corrpound - 107 ( 13) 8 ppm 0.88 (611, t, J=7.6Hz), 1.26
(31-1, (?31%914?% 65 (5H, 20 m), 1.70-1.85 (111, ),

1. 95- .120 %E , 2. 15-2. 45 (11H, r‘r) 2.49 (11-1, t, J=11.2Hz),
2. 60- m, 2.90-3.15 (3H, m, 3.31 (2H, d, J=4.7Hz),

(o202, wbor) PouaBsst kBN saRiRd coBerB T2 imeiamss
(o, "B ap oo ddheao ey bbb si iy A e it

5 75 § (B 2Py R PRl gt APy ony) vas
(c=0. 31, a&&g@m{l&ﬁ;’ﬁ}dé &‘iﬁbdetﬁylj&gtage'i‘o%n((@%i%)lﬁlg sHMHg at roo
0.35-0. 45 (214, 450, 60( 214, m 0. 90- 1 10 1501 85 T 1R,

M, 10 70tehn Ehtﬁr%"hndﬁle mhix @8 Wad &irtedht ﬂE@ san% téﬁg@raﬁée f01=4|ﬂho[ﬂs To the
2.60-2.75 (114, M), 2.90-3.05 (2H, ), 5.3 45

(2H, ), rédclé BixBre(2bhddad a 4070 h(yai'dgeﬁ }:hloﬁd%ﬂ{yﬂ-kéeteﬁé §&1ut1&{ /=
-89.37 (c=0.35, MeOH) [0534] Conpound 1-110 11-1-NMR (CDC 3) pm

0. 96 ( 3Hwhile sthFifigdtzgom nd@ratuRO4rtllhen BlireatQRe Sanftembdtdturs¥or 13 hours.
2.55-2.80 (3H m, 2.80-3.05 (2H, nm, 3.15-3.30 (114, n), 3.30-3.45
(2H, m, TBe §Bid3v8Scolls¢RHby Mltraton@6 gf@the tijle cOMPOuEA BApikid 341) [ 0535]
(116mg). The structure was illustrated in Table 11.
15  'H-NMR (DMSO-dg) 8 ppm: 0.87 (3H, t, J=7.4Hz), 1.42-1.61 (3H, m), 2.09-2.30 (3H,
m), 2.57-2.72 (1H, m), 3.08-3.42 (5H, m), 3.42-3.87 (19H, m), 7.59-7.75 (1H, m),
8.64-8.83 (1H, m), 10.02-10.29 (1H, m), 11.37-11.55 (1H, m) .
[0546]
Example 3-2
20  1-{[(4aR*,6R*,8aR*)-3-Cyano-8-methyl-2-(methylamino)-4H,4aH,5H,6H,7H,8H,8aH,9
H-thieno[3,2-g]quinolin-6-yl]carbonyl}-3-[3-(dimethylamino)propyi]-1-propylurea di
hydrochloride salt(compound 3-2)
To a mixture of 4-nitrophenyl N-{[(4aR* 6R* ,8aR*)-2-{[(tert-butoxy)carb-
onyl](methyl)amino}-3-cyano-8-methyl-4H,4aH,5H,6H,7H,8H,8aH,9H-thieno[3,2-g]-
25 quinolin-6-yljcarbonyl}-N-propylcarbamate (200mg) and tetrahydrofuran (3mL) was
added (3-aminopropyl)dimethylamine (0.082mL) while stirring at room temperature,

and then stirred at the same temperature for 22 hours. The reaction mixture was



Exanpl e 2-1 [2-(dinmethyl am no) et hyl ] carbanmoyl} (propyl)am -

no) car bony1] - 8- met hy1- 4H, 4aH, 5H, 6H, 7H, 8H, 8aH, 9H-t hi eno[ 3, 2-g] qui nol i n
-2-yl k 20 acetam de (conpound 2-1) To '

1-{[ (4aR*, 6R*, 8aR*) - 2- am no- 3- cyano- 818fet hy1l- 4H, 4aH, 5H, 6H, 7H, 8H,

8aH, 9H-t hi eno[ 3, 2- g] qui nol i n- 6-yl ] carbony1}-312- (di net hyl am no) et hy1]
-1-propylurea (exanple 1-15) (100ng) was added acetic acid (2nL) and

the m xture was heated at 135C and refluxed for 12 hours. After

cool i ng tconeeditiedamperaduncd prasparer bracnesidne 9@s pinified by swmmopopyksiticat ed
under reduced pressure. To the residue were added et hyl acetate and a

sat ur at e®herlvwpsheomaiographydelusa Ot 1 matharmisthy] agsater gradientadiond ted
organi c | ayer S %h@%{gve; anf drous sodiumsulfate, it was

concent r & teﬁ%@?l - el -8l pt-sxaneres[ ({rhidimetyiamangrsonylicabred by
il | h t | . Q9% 59 | hyl

Scet at o TRIPHRY BRSO b SO R L g RO e

t N d in Tabl 1H-NVR (CDC13) 6

0. 04 ¢ 3 DglsoEp T e ByCERmea (U men o0.2.20 (2H .
52. 20- 2. 4§, - 48:8.939%%’4%: . 21 :lz’éf?%ﬁ ll-jhlrgl,gﬁ. 0-3.20
(3H, ). glg%ﬁg@g&%)z%«ppm G- SI5008%: 1wf 18 8 @ >4 O e ™ (11,
b 05

N[ aare cHe T BRRD T2 SRR 2R P38 0 PR oo
pyl ) ami Gy Carbosy I =B rat iyl AR Fafi or SR B 935 603 23
ui nol i n- 23y} @?409@’91@5)?3-(6(9‘1’3%@5{@ 8)15-9.35 (1H,Qp@ M xture of

1, 1' - carbonyl di'i m dazol e met hyl ene chl oride (1nL) was
addetb 4- gosmg hyl am nopyridine (8ng), followed by 1- {

[ (4aRt 6R*, 8aR*) - 2- ami no- 3- cyano- 8- net hy1- 4H, 4aH, 5H, 6H, 7H, 8E1, 8aH, 9H-t
hie- 15 To a mixture of tert-butyl N-[(4aR*,6R*,8aR*)-3-cyano-6-[( {[3-(dimethyl-

no[ 3, 2- g] qui nol i n-6-yl }carbony1l}- 3[ 2- (di met hyl am no) et hy1] - 1- propyl ur
ea ( exanphéndprbbyl}dasimmyyl Wiptdpgl)aia)tanbpryhid®imding-40H4 4116 g H, ME, ST R4
the m xture was stirred at the sane tenperature for 1 hour. To the

r eact i onIh¥Bthiewo[d2sz]guitdelin-2;y1]-Nemethglegtbdiriand da&agpar(dldhy)acethe! | owed
by 4-di net hyl am nopyridine (8ng) and warned to room tenperature and
stirred (Bml) waspddedrs 4mo¥Liwdutgen ahlaiide-ethy! aeegatadeletion (SmL) while

201, 11-carbonyl di i m dazol e (50ng), followed by

4- di Het h§UERE gbippr Gnmer a(@mﬂqgmwwwawmd at theseme tenpezatateuoe 1and
stirred at the sanme tenperature for 12 hours. To the reaction m xture
was addeBOoWet lodRsreactommsie wine pddedis 4polilyhydrogenehlerdmethel asetateand
stirred at, the sa[Be t.le erature for 1 hour. The m xture was purified
by ani noPBESH C&lyivay %@Fr%‘ﬁﬁﬁ?fnéﬁ%%ﬁ% R Hipn stirrgd At the gama 0vp

Compound TS Torfd i dfe saORe el i iton Safebe sy

(o, SoBing toamailfy a3 358 b v gl idpregy > *2

(2n.2% SR Phes gl Ao 36 Moyl 2403 biieh w6573 Gl
hose as Heser L Bog T Gy amos 00 S22 8] RERCAS (T bR 7 (ML, ©°

1-{] (43@‘993’0:1%5(%% @%’6??30?1- ﬁ}fpgﬁ- 8- met hy1l- 4H, 4aH, 5H,

6H, 7H, 8H, 8aH, 9H-t 2-'g] qtii iol”i n- 6-yl i car bony1} - 343- ( di net hyl ani

no) - 2, ZI-:\Ejﬁget hyl propyl ] -1-ethyl urea (exanpl e 1-85) instead of
1-{[ (4aR*, 6R*, 8aR*) - 2- am - no- 3- cyano- 8- net hyl- 4H, 4aH, 5H, 6H, 7H, 8H, 8aH,

9H- t hi enetadnde gl1qui nol i n- 6-yl ] car -

10bony1} - 3[ 2- (di met hyl am no) et hy1] - 1- propyl urea (exanple 1-15). This

was 25| | usY{[(d4R8R{8aR)-2-Amino-3-cyano-8-methyl-4H,4aH,5H,6H,7H,8H,8all,9H-thieno-
[3,2-g]quinolin-6-yl]carbonyl}-3-[2-(dimethylamino)ethyl]-1-propylurea di

hydrochloride salt (compound 4-1)



Table 11. 1H-NVR (CDCI3) 5 ppm 0.92 (6H, s), 1.25 (3H, t, J=7.0Hz),
1.50-1.65 (1H, m, 1.70-1.90 (1H, m), 1.95-2.15 (2H, m, 2.17 (211,
s), 2.20-2.55 (1211, m, 2.65-2.80(111, m, 2.95-3.25 (511, m,
3.75-3.95 (5H, m, 7.70 (111, br), 9.3%4(1H, brs) 15[0538] Exanple
3-1

1-{[ (4aR*, 6R*, 8aR*) - 3- Cyano- 8- net hy1l- 2- (et hyl am no) - 4H, 4aH, 5H, 6H, 7H,
8H, 8aH, 9

H- t hi eno[ 3, 2- g]'§us miitins-of 1y [{4ek: P Agir2 M@Q—&m%%mﬁﬁ%ﬂﬁiﬁﬂl pr
opyl urea di hydrochlorlde sal t_(conpound 3

(3112* , 4" AR HSERIAH.IH- thispplA.2- Sﬂ%‘ﬁ%‘}%@&ﬂ%?@ﬁé} ﬁ [?F(@ﬁ@ilqﬂéﬁ[@nmtbxol a-

vas. added EGIIRDT %%fceﬁ%%ﬁﬁé‘i”éiméé}%ﬁie?ﬁéﬁu% 'ar?»se?aqi%sdﬁégﬁéégéred
21 kal | ne SRe Bbtarsel o hyEariena ud CALRRT sd el Ll SRieiirane

nmet hy%ene hl. Orhd[ﬁ thano m_xed sol vepn
42§

Ohl o P ao nris R sOBTE AR B Y §iied %@égnm@pgﬁnga Fog Abouss.
anhydr Ousfh%?gﬂu!’['tm %ﬁld%a% 'cO léctg}?gy i %%Htarn washecp fiv%{:e &%ﬂ%&%%oP{zﬁmiLj

to give

A & g B N S e s i R S
5 e D T i g

To a m xXhii@®cRloride salt 11 Sg 25
(3R*, 4aR*; 8aR*) - 1- net oxo- N- pr opyl decahydr oqui nol i ne- 3- car boxani

de (108199) an@kxﬁiﬂ%@r@@fl(ﬁl@@é% 510)- el phireh - BRIy OBk 131}(5&2691)61{7}1
nor phol i ne (0.943nm.), followed by elenental sulfer ( 03ng) whi |

sti rri ng 8k 8K hienplBIRLuioliartlyldebonyXt- M@(&m&tﬁyeﬁhﬁld)@mylpil@r@@d

stirred for 1.5 hours. After cooling 10 to roomtenperature, the

r eact i onlwexdiinerodhdoridersak(8.0g), ethansld@80mi pdutedtep(ESaL) was dizsolvebbyue

was triturated with ethyl acetate to give

(4aR*, 6RhegmRaf 6Q°Gwihilo sBriny dortbe Solntiorhwhs added dpyplviskd-ttiatd] §84r6l) aid, 8H
, 8aH, OH- t hi eno[ 3, 2- g] qui nol i ne- 6-car bo-xam de (1.991qg). 1H NWVR

( DVBO- dGPEQGCb@irﬂle ﬁmmte(r@lerature for-l7haky While sth@ing, a4 he(s8ke tefaperatudd- 1. 65

(1H, 15m), 1.75-1.95 ( 2.00-2.25 (6H m, 2.35-2.60 (2H m,

2. 7518 osthaaed (16¢mL) Wamﬁd(ltmallg)addexi Gopwise, and, it wasstared)at Fosu 0]

A m xture of

(4aR*, 6@%@@50%%1%; @ei%rnbhfaﬂn@fiﬁype kethcophng. Zhe nesnjting solid was
5 A A IS L
di et hyl SEREFILRdC SrnB frd LA TRE iﬁowqurﬁ%ﬁ RresgirgiitWast hy |
7 81 s s o R R BN RS B0¢ PR a i abts o abgRe o5
bam?%? %ﬁg%%ﬂéﬂgﬁ? ﬁlel’ﬁyi‘t rﬁ“ (b opyl car “y'lﬁo_ .
dat o %4 Wﬁéﬁﬁﬁ@ﬁ ‘ﬁﬁ?&gg‘[?ﬁ SN, Ex8hd o gﬂy%;%’&eﬁ@gp

while stihri pgoyrger h§e. (o] stirred at
t he same tenper at Sre gr W?}L 8%' !ﬂ‘%gs? e’ ‘?123;{5. %()trglH x‘tu e was added
wat er, 4gKtract ed with nethylene chloride. 5 After the separated

organi c Tayer was dried over anhydrous sodiumsulfate, it was

concentrat ed ungedrud €eys@HoMIBFTULE 4L PwEd M@pared b carying out a salt
(4aR*, 6R*, 8aR") - 3- cyano- 8- et hyl- 2- (me-t hyl ami no) - N-propy1- 4H, 4aH, 5H,

6H, 24, BHBakiGHchbiciadndme} siinetd M@sebasCib@bedanedin i1 46MBing the
1H- NVR (CDC13) 8 ppm 0.93 (3H, t, J=7.4Hz), 1.40-1.60 (3H, m,

corresponding octahydrothienoquinoline instead of 1-{[(4aR,6R,8aR)-2-amino-3-cya-
no-8-methyl-4H,4aH,5H,6H,7H,8H,8aH,9H-thieno[3,2-g]quinolin-6-ylcarbonyl } -3-[2-



was stirred at the same tenperature for 12 hours. To the reaction
m xture was added water, and extracted with ethyl acetate. After the
separated organic |ayer was dried over anhydrous sodiumsulfate, it
was concentrated under reduced pressui@ The residue was 20 purified
by am nopropyl silica gel columm chromat ography (eluent: 0% 5%

met hanol / et hyl acetate, gradi ent el uti on) to give tert-butyl

N-[ (4aR*, 6R*, 8aR*) - 3-cya-no-8-neth pr opyl car banoyl) - 4H, 4aH, 5H, 6H
, 7TH, 8H, 8a(dnrmdlylnmm@dqthyliﬂg}rqwlnt¢al lwczm drystahwesuertystabzacd thong shamy) .
1H—NI\/R(CD013) pm 0.93 (3H, t, J=7.4Hz), 1.45-1.60 (12H,

1.65-1. 8@n(imterﬁ? gl\@sa?r@yu 46 aszaarystpl) Thostppnpe 5&s (Hustrated)in Table 1.
2.70-2.85 (114, ™), 2.95-3.15 (5H, m), 3.15-3.30 (2H, m), 5. 40-5.50
(1H, m [@ ] 161 To a m xture of tert-butyl

N[ (4aR*, 6R* aR*) 3- cyano- 8- net hy1- 6- ( propyl-

car bamyﬁam ¥, 5H, 6H, 7H, 8H 8aH 9H—th| eno[ 3, 2-g] qui nol i n-2-y11- N-ne

Sodi & 3@%@%@%?@ PR EP PRy B ST BT L T Herar

it opiieryt uRP-ERuRAL ogyl@ﬁ%i F i PR P ey s
then stin 81%0&&)%1(?1%54&9@ S8k n&;rm ng to roomtenperature and

stlrrlng er a ethyl acetate were added. After the

d d f
hns Concent r ot g AnfuRE o3RRI SUEL) AR Sy et Pl bl
silica gehy g9l mmﬁﬁamﬁi 9%]&199&!111(—@1%%%%?%1&9 %ﬁlﬁ}ﬂetl'llylammo)pro-

10acet at e/ hexane, gradi ent el uti on) ive

N-{[ {@#aRpafByIRaRiDylded [ddnfround 1-57) (0.88g) and 2-propanol (17.6mL) was added
rt-but oxy)car bonyl ] (rret hyDam no} - 3- cyano- 8- net hyl - 4H, 4aH, 5H, 6H, 7H, 8H,

8aH, 9H- t oD Jiydroghkkicagid (0: %uﬂ)]vﬂﬂfa&ﬁﬂﬁ@mﬂepm&y b&dddalRd. o the
(405ng) H NVR (CDC13) 5 ppm 0.98 (3H, J=7.5Hz), 1.35-1.52 (1H,

m, 1.50sé@tin shs addeddirdpwie (Rédprapyl ether@ 7]611&@ élld‘btlrféd atZhddbor 11
(1H, n'), 2.14-2.34 (2H, m, 2.35 (3H, 15s), 2.37-2.53 (2H, m,

2.71-2. SEIﬁlﬂ'hture)fpr B ho@x; theh Fox P kburmndeSic8 Bath3bbling. . Tha rdklitthg®dlifl s

m, 7.32-7.40 (2H, m, 8.28-8.36 (2H, m [0544] To a m xture of
A-nitr oph@l&g@ted by fiItratlon and washed twice with ice-cold 2—propanol/dnsopropyl cther

N-{[ (4aR*, 6R*, 8aR0- 2-{[ (tert - but oxy) car bon met hyDam no} - 3- cyano- 8-
met hifL- 4piivedsobyens (2-miapeselsdiisogrepyhetherot gli(‘gémmm give

qgui nol i n-6- ar bonyl I - N- propyl car bamat e %@_(l) gﬁand t et rah dr of uran
(3mL) wad-& éé%ﬁﬁﬂ\ﬁﬁ)dﬁ ﬁ@trrwif cupny B-aprslanl . rad LA BL & THiAH, 8@%.9 thieno-
stirring ure and the mxture was stirred at the sane

Ch-ejGhnoin-hollre

t enper at kb ‘B}m@@ o 0115% -3rléadr 1-Hmsihylamigoipaepaschedrirethyuradader
reduced re e.r due was purified by am nopropyl silica gel
col um cﬁ}’%ﬁaﬂ eaiﬁ’ﬂvo(@gilent 0% 5% net hanol / et hyl acetate, gradient
25el ution) to give. ter

N-[ (4aR*, 6R*, 8 t”s‘ 8@331?{364%{%(6& %’ﬂi)d% wamﬁ-a.‘mrw& aeﬂviﬁH 4aH,5H,6H,7H,
B e e e b
o1 raeRg -ﬁfﬂ?lsa‘r% fé@r%%%ﬁﬂ%@%@%@%@ yfa st 31

(6H s), 20riF) &/§§'H1s§))lved2by4l%a%n§§t St wiile stl%rnz 1 1BE sd1itibn Whs added

2.93-3.1
dropwise acetonitrile (20mL) and cooled to the room temperature, While stirring at the

same temperature, acetonitrile (15mL) was additionally added dropwise, and it was
25  stirred for 35 minutes under ice bath cooling. The resulting solid was collected by
filtration, and washed three times with ice-cold water/acetonitrile mixed solvent (water:

acetonitrile =1:50) (5.0mL). The obtained solid was dried at 50°C for 13 hours under



(3H, m, 3.32-3.47 (5H, m, 3.63-3.86 (2H, n), 9.12-9.42 (1H, m

5[ 0545] To a mxture of tert-butyl _
N-{ (4aRt 6R*, 8aR*) - 3- cyano- 64({[ 2- (di net hyl am - no) et hyl i car banoyl} (pro
pyeam no) car bonyl ] - 8- et hyl - 4H, 4aH, 5H168, 7H, 8H, 8aH, 9H-t hi eno[ 3, 2- dqui
nol i n-2-y1] - N-net hyl carbamate (160ng) and ethyl acetate (10nL) was
added a 4nol /L hydrogen chloride-ethyl acetate solution (5nL) while
stirring at room 10 tenperature, and the m xture was stirred at the
same t enpedused presswe to givithertitle coonpdved (@ 86g)iasn crystaluble stasteldes a
4mol /L hydrogen chl ori de-ethyl acetate solution (5nL) while stirring
at room tkpsyatediinrlableddd then stirred at the sane tenperature for 13
hours. The solid was col|ected b(\g filtration to give_ the ti

conFound %Wsﬁ)—'@@) Sepas gh!l. G é Jst Otz r &2 dj {Tﬁa&lﬂ@ai »lég'li-@
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11-thi eng@%, i g] qui nol i n-6-yl ] carbonyl}-313- (di net hyl am no) propyl1-1-
propyl urea & hydr ochl ori de salt(conmpound 3-2) To a m xture of
4-ni trophenyl } :
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8- net hyl S/ Rk - i D q].- P
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at roomtenperature, and then stirred at the sane tenpérature for 22
hours. The-8-@aibyi-0H,ASHGE, A SH, SLEBoH aniess|B s R din AL | @ebtaet -3-
pressure. The residue was purified by am nopropyl silica gel colum
chr omat of28phydinedthgaminofpfopae-a8il partyhatd ihe 2o rleat-stal gvaa dedRitallized
elution) to give tert-butyl

N- [ ( 4aR* fioRR*gc8wiRtt)ile3andywaater t6-divd B@nfaimiwdt hyd acaysa). fhe pyhdtamrvoas-

noy1} ( pr opypani no) car bonyl ] - 8- met hyl - 4H, 4aH, 5H, 6H, 7H, 8H, 8aH, 9H-t hi eno
- [ 3, 2- g] tivswated in Pabld 11.N- net hyl car bamate (118ng). ' H- NMR (CDC13) 8
ppm 0.95 (3H, t, J=7.5Hz), 1.50-1.76 (5H, m, 1.51 (9H s),

1. 7619, 8¥502H m, 2.00-2.16 (2H, m, 2.20-2.40 (3H m, 2.23 (6H,

s), 2.37 (3H, s), 2.40-2.56 (2H, m, 2.75-2.85 (1H, m, 2.94-3.03
(111, m, 3.03-3.17 (2H, m, 3.27-3.38 (2H, m, 3.40 (3H, s),
3.63-3.84 (2H, m, 9.15-9.35 (11li, m 10[0547]
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[ 3,2-g] quinolin-6-yllcarbonyll-3-[(2S)-1-(di nethyl am no) propan-2-y1] -
1l-ethylurea di hydrochloride salt (conmpound 4-2) To a m xture
of 1-{[(4aR, 6R, 8aR) - 2-am no- 3-cyano- 8-net-hyl-411, 4al-1, 5H, 6H,

7H, 8H, 8aH, 9H-t hi eno[ 3, 2- g] qui nol i n- 6- ¥88 car bony1} - 3-[ (2S) - 1- (di et hyl
am no) pro- 10 pan-2-yl]-1-ethylurea (conpound 1-57) (0.88g) and
2-propanol (17 6nlL) was added 12nol /L hydrochloric acid (0.36mn)
while stirring under water bath cooling. To the solution was added

dr opwi se PRBBAIPY| et her (17.6nl), and stirred at the room
tenperatyre for 1 hour, then for 1 hour under ice bath cooling. The

resul t i ngHsIMiy RS Qdo) Papre 8- (6H, LtirZ6Hem, I th@HadsmedHak ~hi6Sh
oo i mete g L0 T st R e
i enol 3, 3-BraaD o Hbg. o) GERrbaty T TS 28y Dtineehmiit AT 2

-yl]-21-ethylurea di hydrochloride salt (0.92g). A m xture of

1-{[ (4aR 6R, 8aR) - 2- am no- 3- cyano- 8- net hyl- 4H, 4aH, 5H, 6H, 7H,

208H, 8aH,[8§—$— hi eno[ 3, 2-g] qui nol i n-6-yl ] carbonyl11-3-[(2S)-1-(di nethyl a
m no) pr o- pan-2-yl]-1-ethylurea di hydrochloride salt (1.0g),

acet onit i m.) and water (2.0nL) was dissolved by heating at
60C whi | gobﬁ?oﬁlﬁ?ggl_ To the solution was added dropwi se acetonitrile
(20nL) amg_ . Ly i fh I [ ane
t enper at Elr:i eﬁpg%g%ggi@t Jrlﬁ?lg«gbf(%ﬁg] rrl%e{gr\/)\[gfs’qag'éﬁz?’\g?g F)ﬁlé ggg’elgﬂgfc%:)%\hgggﬁ’and
it was 2&gf Q.tssqwo‘anH?ﬁlT),mwB.@s (gngﬁf),3.@&3!8@3@1{099,'7.1@(2}1@52,8{%9'.%5' ng
solid was collected by filtration, and washed thrée times With

i ce- @ d(1atay,/ 1906t W23 (1H, e xesl1seb\eHt mfwat er: acetonitrile =1:50)
(5.0nL) The obtained solid was dried at 50C for 13 hours under 166
reduced po¥®$ure to give the title conpound (0.80g) as a crystal. The
structure was illustrated in Table 11. 1H NVR (DMS0-4) 8 ppm 1.11
(311, t, T8stEx@hip)e1 1. 22 (3H, d, J=6.8Hz), 1.40-1.60 (111, m, :
2.10-2.30 (3H m, 2.55-2.70 (111, m, 2.70-2.90 (10H, m, 3.05-3.30
(3H, ), I&stifisatRpnaest of stimulajing tBOHS. @GR bidopanjneD;lReept@0 (1H, n),
7.18 (211, s), 8.45-8.70 (1H m, 9.75-9.95 (111, m, 11.25-11.60
(1H, m [b6Esngtiruction of humearcdapewing Psreseptof expoessivndasmid@ was pr epar ed
by carrying out_a_salt formation reaction in a manner simlar to

t hos® as descr TBeECRhweperfraed wingsfopyardpsimey depictassasotedienge ID No.1,
oct ahydr ot hi enoqui nol i ne i nstead of

[ (4aR, 6RRBERy PG IRRICEd &5 sp@enesnty Hlﬂ-é andl Harqubre 6¥ratagene) Sdrmolate af e
(259 - 1 R DR SV 5P aietishy Dickinsond FemparmieTes RGR. progustavas
v e ASLALY iR, DGR Y SRRl e 2Tt RS, £
167 [ Tabi)@Rlp]deu%?—rﬂPsgﬂgg pfg(é’mids ‘tVESu ﬁglys%c?rmegonq@goqp (d\ln% Shsott l’Tl(ﬁi;lldr(,"n'hemically
20  Competent, Invitrogen). That E.coli was incubated in LB agar medium contained 50
pg/mL ampicillin for a day. A selected colony was incubated in LB medium contained
50 pg/mL ampicillin and PCR product-inserted plasmid was purified with QIAprep Spin
Miniprep Kit (QIAGEN). The base sequence of protein expression site in the plasmid
(sequence ID No.3) accorded to the base sequence of human dopamine D receptor
26 (NM_000795) registered on the public database (NCBI), except 1 base. But, the
sequence of amino acids translated by base sequence of that plasmid accorded to it of

human dopamine D, receptor (NM_000795) registered on NCBI completely. Therefore,
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the proteins induced from this plasmid were identified with human dopamine D,
receptor. The pcDNA3.1/V5-His-Topo (registered mark) that the base sequence depicted
as sequence ID No.3 was inserted, was identified as human dopamine D, receptor
expression plasmid.
[0557]
2) Preparation of human dopamine D, receptor expression cells
(1) Cell culture

HEK 293 cells (Dainippon Sumitomo Pharma Co., Ltd.) were cultured in 5%
CO; incubator at 37°C in D-MEM (Dulbecco’s Modified Eagle Medium) liquid medium
(low glucose, pyruvic acid and L-glutamine were contained, Invitrogen) in which
penicillin-streptomycin solution (Invitrogen, final concentration: 100 U/mL as penicillin,
100 pg/mL as streptomycin) and fetal bovine serum (final concentration: 10%).
[0558] |
(2) The passage of cells

Mostly confluent HEK293 cells were washed with PBS (Phosphate Buffered
Saline, Invitrogen), followed by exfoliation with 0.05% trypsin-EDTA (Invitrogen) and
they were suspended with above-mentioned liquid medium, After centrifuging, the
supernatant was removed and the cells were diluted with medium and cell number was
counted. After that, the cells were scattered at appropriate cell concentration.
[0559]
(3) Establishment of HEK293 celis expressed human dopamine D, receptor stably

Human dopamine D, receptor expression plasmid was digested with Scal and
changed to linear plasmid. The linear plasmid was transfected in HEK293 cells using
lipofection method (Lipofectamine (registered mark)2000 (Invitrogen)). After
procurement of neomycin resistant cell using I mg/mL Geneticin (registered
mark)(Invitrogen), cell line was selected according to the method of 3) seeing below.

[0560]
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3) Identification and selection of HEK293 cells expressed human dopamine D, receptor
stably
(1) The passage of cells
* 'Mostly confluent HEK293 cells expressed human dopamine D, receptor stably
were washed with PBS, followed by exfoliation with 0.05% trypsin-EDTA and D-MEM
liquid medium (low glucose, pyruvic acid and L-glutamine were contained) containing
Geneticin(registered mark) (final concentration: 0.1 mg/mlL) as antibiotics and fetal
bovine serum (final concentration: 10%) was added. After centrifuging, the supernatant
was removed and the cells were diluted with above-mentioned liquid medium. After
counting cell number, the cells were scattered at appropriate concentration.
[0561]
(2) Preparation of cells
| Mostly confluent HEK293 cells expressed human dopamine D, receptor stably
were washed with PBS, followed by exfoliation with 0.05% trypsin-EDTA and the cells
were suspended in D-MEM liquid medium (phenol red-free, low glucose and pyruvic
acid were contained, Invitrogen) containing fetal bovine serum (final concentration:
10%) and GlutaMax(registered mark)I (Invitrogen, final concentration: 2 mM). The
suspension was scattered at 5x10* cells/100 puL/well on poly-D-lysine-coated 96-well
microplate (BD BioCoat (registered mark), Japan Becton, Dickinson and Company).
The scattered cells were cultured in 5% CO; incubator at 37°C. To change signal of
human dopamine D; receptor cAMP reaction interacting Gy, protein to carcium reaction,
pLEC1-Gqo5-HA (Molecular Devices) was transfected in that cells according to the
procedure seeing below.
[0562]
(3) Transfection of pLEC1-Gqo5-HA
pLEC1-Gqo5-HA and Lipofectamine(registered mark)2000 were diluted to
0.008 g/L and 0.016 g/L each other with OPTI-MEM(registered mark)I Reduced-Serum



Chiral S H3-2 The structures of conpound 2-1 to 2-3 and
3-1to 3-2 in Table 11 indicate relative configuration, and the
structures of conpound 4-1 to 4-4 in Table 11 indicate absolute
configuration. 5[0553] The physical dath of conmpounds 4-3 to 4-4 were
shown bel ow. [0554] 168 Conpound 4-3 1H NVR (DVBO-d6) 8 ppm 0.94
(611, t, J=7.6Hz), 1.14 (3H, t, J=6.9Hz), 1.45-1.65 (1H m,
1.65-1.85 (411, m, 2.05-2.35 (3H m, 2.55-2.85 (1111, m, 3.05-3.30
(2H, m, Medom3Togresn) ang incybatgd gtappmyymp@atnte. S fted {ricubation), the
9.55-9.80_(1H, m, 11.40-11.70Q (1H,_5 m) [0555] Conpound 4-4

1H NMVR ( lo@g0s Hipiluted solutignand Lipgieptapppg (registeredimas) 2000 dibvyed
2.05-2.30%1311, m, 2.55-2.90 11{—|, m, .3.05-3.25 (2H, nm), 3.45-3.85
(6H, ), Selulign were miXed a am sayal geluis and ingybated 9t treun tpnypsTatyne to fyrm a
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per fof me G LT FRPRETA" Tt e SHBREE e o6 Teoh ERdB NEPg e Pesient o
pri mer d%ﬂnﬁ%@&hﬁ%c%?c‘i‘ﬁ‘rﬁ@%ﬁfn%{\b' 2 and Hercul ase (Stratagene) as

tenplate 0 ufran brain ¢ é%%in Bect on, Dickinson and Conpany).
The PCR W%@Tm was inserted into a plasmd
( pc DNA3. “Hi s- Topo(regi stered mark), Invitrogen). The PCR

roduct - | ar : i J ot TOP10
ghe m cal Wq%ﬁtggﬁglé‘?m?“%éﬁeﬁeggiﬁ@&g‘%ﬂgw Eﬁgfgﬂ &)\/I\l/%g&?ar@g bated in LB

SO SO ST A Ll B 58 o,
PCR po odusihpbigieniastrphasdusinp@se et fekpdsibit fel@miMieRePRdVe. Each
dimethyl sulfoxide (DMSO) solution contained test compounds at 30 mM was diluted
to appropriate concentration with assay buffer (Hank’s Balanced Salt Solution (HBSS,
Invitrogen), 20 mM HEPES (Invitrogen), 1.3 mM calcium chloride, 0.5 mM magnesium
chloride and 0.4 mM magnesium sulfate were contained, pH7.4).

15  The forced expression cells were washed with assay buffer, and 100 pL/well of
fluorescent calcium indicator (Fluo-4 NW Calcium Assay Kit (Molecular Probes™))
was added and incubated in 5% CO, incubator at 37°C. After incubation, 50 pL/well of
each test compound was added, and the concentration of intracellular calcium was
measured as fluorescent signal with FlexStation (registered mark) IT (Molecular

20  Devices). The cell line expressed human dopamine D, receptor stably having good
response was named as hD,R#7 cells.

[0564]
4) Preparation of membrane homogenates from hD,R#7 cells
(1) The passage of hD,R#7 cells

25 Mostly conﬂu'ent hD,R#7 cells were washed with PBS, followed by exfoliation

with 0.05% trypsin-EDTA and D-MEM liquid medium (low glucose, pyruvic acid and

L-glutamine were contained) containing Geneticin (registered mark) (final
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20  stored at -80°C until use. The protein concentration was determined using BCA

Protein Assay Kit (Pierce) in accordance with the manufacturer’s instructions.
[0566]
5) Determination of stimulating activites of human dopamine D, receptor
The stimulating activities of human dopamine D, receptor was determined by
25  measuring the binding potential of [*°S]-guanosine 5’-[gamma-thio]triphosphate
([**SIGTPyS, PerkinElmer) according to the method described by Newman-Tancredi A.
et al. (Naunyn-Schmiedeberg’s Arch Pharmacol, 1999, vol.359, pp.447-453) with a
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These results clearly showed that the compounds of the present invention
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exhibited potent stimulating activities of human dopamine D, receptor.
[0569] |
Test Example 2
Identification test of stimulating activities on human serotonin 5-HTyp receptor
1) Construction of human serotonin 5-HTg receptor expression plasmid

The PCR was performed using forward primer depicted as sequence ID No.4,
reverse primer depicted as sequence ID No.5 and KOD-Plus-Ver.2 (TOYOBO) as
template of human brain hippocampus cDNA (Clontech). The PCR product was inserted
into a plasmid(pcDNA3.1/V5-His-Topo(registered mark)). The PCR product-inserted
plasmid was transformed in E.coli (One Shot TOP10 Chemically Competent). That
E.coli was incubated in LB agar medium contained 50 pg/mL ampicillin for a day. A
selected colony was incubated in LB medium contained 50 ug/mL ampicillin and PCR
product-inserted plasmid was purified with QIAprep Spin Miniprep Kit (QIAGEN). The
base sequence of protein expression site in the plasmid (sequence ID No.6) accorded to
the base sequence of human serotonin 5-HT,p receptor (NM_000867) registered on the
public database (NCBI) completely. Therefore, the proteins induced from this vector
were identified with human serotonin 5-HT»p receptor. The
pcDNA3.1/V5-His-Topo(registered mark) that the base sequence depicted as sequence
ID No.6 was inserted, was identified as human serotonin 5-HT:p receptor expression
plasmid.
[05_70]
2) Preparation of human serotonin 5-HT,g receptor expression cells
(1) Cell culture

HEK 293 cells were cultured in 5 % CO, incubator at 37°C in D-MEM liquid
medium (low glucose, pyruvic acid and L-glutamine were contained) in which
penicillin-streptomycin solution (final concentration: 100 U/mL as penicillin, 100

pg/mlL as streptomycin) as antibiotics and fetal bovine serum (final concentration: 10%)
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were contained.
[0571]
(2) The passage of a cell
Mostly confluent HEK293 cells were washed with PBS, followed by
5  exfoliation with 0.05% trypsin-EDTA and above-mentioned liquid medium was added.

After centrifuging, the supernatant was removed and the cells were diluted with medium.
After countiﬁg cell number of the diluted cells, the cells were scattered at appropriate
cell concentration.
[0572]

10 (3) Preparation of cells

Mostly confluent HEK293 cells were washed with PBS, followed by

exfoliation with 0.05% trypsin-EDTA and the cells were suspended in D-MEM liquid
medium (phenol red-free, low glucose, pyruvic acid were contained) containing fetal
bovine serum (final concentration: 10%) and GlutaMax (registered mark)I (final

15  concentration: 2 mM). The suspension was scattered at 5x10% cells/100 pL/well on
poly-D-lysine-coated 96-well microplate (BD BioCoat (registered mark)). The scattered
cells were cultured in 5% CO, incubator at 37°C. Human serotonin 5-HTyp receptor
expression plasmid was transfected in that cells according to the procedure seeing
below.

20 [0573]
(4) Transfection of human serotonin 5-HT>p receptor plasmid

Human serotonin 5-HTp receptor expression plasmid and Lipofectamine (registered

mark) 2000 (Invitrogen) were diluted to 0.008 g/L and 0.016 g/L each other with
OPTI-MEM (registered mark)I Reduced-Serum Medium and incubated at room

25  temperature. After incubation, the human serotonin 5-HT,p receptor exoression
plasmid-diluted liquid and Lipofectamine (registered mark) 2000-diluted liguid were

mixed at an equal volume and incubated at room temperature to form a complex. The



0.009 Per golide 0.023 1-57 0.005 [0568] 175 exhibited potent
stinmulating activities of human dopam ne D2 receptor. [0569] Test
Exanple 2 lIdentification test of stinulating activities on human
serotoni-n 5-HT23 receptor 51) Construdfion of human serotonin 5-HT23
receptor expression plasm d The PCR was performed using forward
primer depicted as sequence I D No.4, reverse prinmer depicted as
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product -1i nse?te p a‘%%@%@a@ﬁgi fied with Q Aprep Spin Mniprep Kit

(Q AGGN) .[qu base sequence of protein expression site in the plasmd
(sequence I D'No.6) accorded to 15 the base sequence of human

ser ot oni ) DetdfAtaties %ptsﬁﬁul(ah% Qéiﬁﬁégs)oﬂh%ﬁiaﬁts@{oﬁﬂﬁ&@-ﬁﬁg Jgééég{dfrc

dat abase (NCBI) conpletely. erefore, the proteins In romthis

vector were i danisfin@thting bbtivitEPEr IReRR eftehir SHIZS reQGRRNMs defdtBiined
pcDNA3. 1/ V5- Hi s- Topo(regi stered mark) that the base séquence depicted

as sequebyendabhriiey, &F inascelloke cilem vasenetavhi Thesh as1 Bim@pylsareLiapi n

5- HT23 receptor expression 20 plasm d. [0570] 2) Preparation of human
ser ot oni ADERM28]utLaephiinedit esmpomds ek ksofohjn IGekrbchiorideSemalak 293
cells were cultured in 5 % CQ2 incubator at 37Cin DDMEM liquid 25
medi 1n ( positivg candod, wasydilwtadewitle astap buffer-(GHBS Ay, 20 meMVIGERES, 03 aided) i n
whi ch penicillin-streptonycin solution (final concentration: 100 U nL
as peni cFalpium chigrday Ogy rnir\}/ e gegsiump chinyidé ajd 6.4 navthagresivossuwiht watal
bovi ne serum (final concentration: 10% 176 were contai ned. [0571]
(2) The pAYaiagd P74 teappropusielcpnessiielioient HEK293 cel |'s were washed
with PBS, fol Iﬁﬁ\e? by 5 exfoliation with 0.05%trypsin- EDTA and
above- nent i oned¢ YEFEXPESIOM GRS Wargdweshehpiith assay hufler. aad A00 nhfreell of

Count | noT BREEFEERL AR ENer BilFart QN CEAF A Aey EeD s adhel Suipeueisd

_at appr O&rg"/%t(ﬁ)ﬁgclnllba RN ?%é%ﬁe? E]ﬁcu[)a(‘)t?o?n%]so uL/well of each test compound was
added, and the concentration of intracellular calcium was measured as ﬂuorescent signal
with FlexStation (registered mark) II (Molecular Devices). The data was analyzed by
nonlinear regression and sigmoidal dose-response curve fitting using GraphPad PRISM
4.0, and values of ECsg (concentration of the compound producing half the maximal

20  effect of the compound) were calculated. The data was presented as mean value (n = 2).

As comparative examples, ropinirole as non-ergot dopamine D; receptor agonist and
pergolide as ergot dopamine D; receptor agonist, were examined in a similar fashion.
These results were shown in Table 13.

[0575]
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were shown in Table 13. [0575] 178 [Table 13] Conpound No. EC 5 0 (
LL noh) CompuehwvithoopiETol addpeidoliNOIM 1 - 1

[0577]

Test Example 3
The drug efficiency evaluation in unilateral 6-hydroxydopamine-lesioned
hemi-parkisonian rats

10 1) Materials

The following materials were used:



>10 1-83 >101 - 2 >10 1-84 >101 - 3 >10 1-99 >101- 4 >101 - 1
04>201-6>©201-1052>101-23 >201 - 10 6 >10 1-24 >10 1 -
107 >101-30 >101 - 10 8 >10 1-4?179

6-hydroxydopamine hydrochloride (6-OHDA, Sigma); desipramine
hydrochloride (desipramine, Sigma); L-ascorbic acid (Sigma); pentobarbital sodium
(somnopentyl injection, Kyoritsu Seiyaku); R-(-)-apomorphine hydrochloride
hemihydrate (apomorphine, Sigma); ropinirole hydrochloride (ropinirole; Sequoia);

5  0.5% methyl cellulose solution (Wako Pure Chemicals); N,N-Dimethylacetamide
(DMA, Wako Pure Chemicals); hydrochloric acid (Wako Pure Chemicals); distilled
water (Otsuka Pharmaceutical Factory,Inc.); physiological saline (Otsuka
Pharmaceutical Factory,Inc.).

6-OHDA was dissolved at 2 mg/mL in a physiolosical saline solution
10 containing 0.2% L-ascorbic acid. Desipramine was dissolved at 10 mg/mL in a
physiolosical saline solution in a hot-water bath. Apomorphine was dissolved at 0.1
mg/mL in a physiolosical saline solution. Ropinirole was dissolved in distilled water.
Test compounds were dissolved in a solution containing 2% DMA, 100 or 200 mol%
hydrochloric acid, and 98% of a 0.5% methyl cellulose solution.
15 [0578]
2) Preparation of 6-OHDA-lesioned model
Preparation of 6-OHDA-lesioned model was performed according to the
method described by Koga K. et al. (Eur J Pharmacol, 2000, vol.408, P.249-255) with a
minor modification. Male Sprague-Dawley rats (6-weeks-old, Charles River
20 Laboratories Japan Inc.) were anaesthetized with intraperitoneal somnopentyl (45
mg/kg) injection and placed in a stereotaxic frame (Narishige). In order to prevent
6-OHDA-induced damage of noradrenergic neurons, desipramine (25 mg/kg) was
intraperitoneally injected 30 minutes before the 6-OHDA injection. After the bregma
identification via a middle calvarial incision, the skull was drilled using a dental drill at
25  the site of 6-OHDA injection. The lesion was made by injecting 6-OHDA (8 g in 4 uL
at a speed of 1 ul./minute) unilaterally into the left medial forebrain bundle by using a

injection cannula (30 gauge needle) connected to a microsyringe (Hamilton) (the lesion



>101 - 109 >101 - 4 6 >10 Ropinirole 2.593 1 - 5 7 >10 Pergolide
0.287 1-82 >10 [ 0576] These results clearly showed that the
conpounds of the present invention exhibited extrenely m nor
stinmulating activities of human serot&f n 5-HT23 receptor as
Sconpared with ropinirole and pergolide. [0577] Test Exanple 3 The
drug efficiency evaluation in unilateral 6-hydroxydopam ne-|esioned

ng’ld par Ki s%{l@ réz%/(sﬁ%%% rIrg/ﬁ]e]:j%gal S %Bg\gbol W n Or}gt erli aénsla\gglrmeand
?E.S'gﬁ;?m e %”si'b'dﬁ%%ﬁﬁ?ﬁl' évi‘ﬁqc%ﬁégg@ﬁewe@d b ‘“b‘ gﬁ
e r a m). ,
S o). RSRnE %fa?é’a"ﬁﬁ)ﬁﬁ L 5P P S TLNAE By B9 %#ﬁqul
m.de
e e SRR Y DR e DB oL
di st1 b1 edrommbassulehsikanfen Ipasul bRl a6/ e ifbienPs! 0 001

saline (O suka Pharmaceutical Factory, was di ssol ved at
2 mg/ nL ifes@)physi ol osi cal saline solution 10 containing 0.2%
L-ascorbic acid. Desipram ne was dissolved at 10 ng/nL in a

physi ol os) Determalihdief conlrdlatedsl rbfatiand PehMa@ber bat h. Aponor phi ne was
di ssolved at 0.1 nmg/nL in a physiolosical saline solution. Ropinirole

was di ssol ved Maredivedekh hfteh thalegion, fﬁ@sweﬁmewﬁ@oﬂmﬁ%ﬂﬁaaﬂe&la
sol ution containing 2% DVA, 100 or 200 nol % hydrochl oric acid, and
98% of ar@atiSnahbeiaylor ¢shilerastorswhutiefined a3 2[3867@}n) in response to 0.1 mg/kg
10 apomorphine given subcutaneously. For behavioral observation, rats were placed in
plastic cylinders of a diameter of 30 cm, and its contralateral rotational behaviors were
videotaped and quantified by rat-rotation auto counting system R-RACS (Kissei
Wellcom). On the experimental day, animals were fasted overnight, and test compounds
were orally administrated at doses of 10 mg/kg. The drug potency was measured until
15 up to 24 hours after administration as the number of contralateral rotation. Duration of
the response was defined as a total time period except for a time period that the animal
exhibited less than 10 counts of rotation per 5 minutes for more than 60 minutes period.
Total number of rotations and the duration of the response in experimental period were
presented as mean value. As comparative example, ropinirole as non-ergot dopamine D,
20  receptor agonist, was examined in a similar fashion. These results were shown in Table

14.
[0580]



2) Preparation of 6-0HDA-|esioned nodel Preparation of

6- OHDA- | esi oned nodel was perfornmed according to the nethod descri bed
by Koga K. et al. (Eur J Pharnmacol, Zgg](_) vol . 408, P249-255) with a
m nor nodification. Ml e Sprague- Daw rats (6-weeks-old, Charles

Ri ver 20 Laboratories Japan Inc.) were anaesthetized with

i ntraperitoneal sommopentyl (45 ng/kg) injection and placed in a

st er eot axi ¢Tdil@me4{ Nari shige). In order to prevent 6-0HDA-i nduced

damage of [noradrenergi ¢ negrons, desipramne (ga, ” ‘

i ntraperi { on&aminiyourd &bt ed | 3Durehinrdsi efes) e {ﬁé g-ﬁﬁ%ﬁ ﬁéjection.
After thefbregmaidentifegtion—via—a—m-da-etealvittalli neilsi on, the
skul'l was|drilletd-uging a dental dnpj.lz at 25 the gybe of 6-|/OHDA

i njectionl—The-lesion was fmade hy injecting §-0HDA (8 lig ijn 4 tiL at
a speed of 1 pt/qingte) unilateraldy jnto the Ieft4 qgal florebrain
bundl e byjusing a injectiof cannula (30 gaugg nee Ig§ conngcted to a
m crosyri pge ( ilton) (the |esion 80 coor|di nates;: AP -42.5 mm
L/M-1.8 pm an vih-8.0 m froiﬁ]‘n bregmd poi §83%8d surface of
the skul |l )7 The cannula was careful ty renoveq fromtheamnal after
keepi ng p| aced b €hé | esipn site ®6r35 m nutles. F080.9kul | [was filled
i ts hol e prth—dentat—cerment—distrfeeted—ang—the—sealp—+n4di si on was
surgical |l y sutured4ABi mal s|recovergad. ® from anest hgsi § wer¢ housed as
usual untjd—the day of thelexperinent [0579] 3) Deternining of
contral ateral rptayignal behavior Three we ffer fhe |esion,
rats were teste% O% t?he basi s of %]h5e8|r8 contral at glrlﬁgrzg'r%t at ifonal

behavi or |(si ngl _rgt tion Was defined.as a 360 turn,&i n regponse to
0.1 my/ kgl 10 ahﬁnn phi ne g|ven su Qﬁ%gneousl). FoP?eRavi of al
observatijon, rats were plared in plastic cytrinders of a draneter of
30 cm and itstcodt@al aterpl rotat@@ndl behayi or s4&* & vi dgot aped and
guanti f i gd—by rat=rotattonavto—cothrting—sSystemRRACS{Ki$sei

Vel lcon).| On the expex i nental daygoard mal s were fagtred ovefni ght, and
test conpounds—were orallyl adnministrated at doses of 10 ngfkg. The
drug potgncy : red until 15wup to 24 hours ter
adm ni strlat | o\ﬁglzlsﬁ?%gé‘nunbner of 0056n1t' r@al ateral rot g??'o:ﬁ. Duf ati on of
the response was defined as a total time period except for a tine
period tfpagifhe animal exhibited less than 10 counts of rotation per
5 mnutes for nore than 60 m nutes period. Total nunber of rotations

and the duratigQa adsult @ eS8 BARSEndnfs, RRRTE %i%d iat hlggoﬂ@%ﬁnds of the
e olfe as

presented as nean value. As conparative exa , ropinire o
non- er 9qireiéﬁpﬁ%ﬁlﬁnﬂ?av%Qelh&fkﬁ%%ngaﬁgﬁﬂgf)&rug\é’ﬁ'éct?é@%rﬁﬁged Qiitfl sim | ar
fashion. These results were shown 1 n Table 14. [0580]° 181 [ Table 141
Compaundopimirolaur ati on (m nutes) Total nunber of rotations 1 - 1
1101.3 943L8 1 - 3 845.0 4478.3 1 -4 1131.3

INDUSTRIAL APPLICABILITY
[0582]
Compounds of the present invention exhibt excellent dopamine D, 1'ecept61‘
10 stimulating activitities, and are accordingly useful for treating or preventing Parkinson’s

disease, restless legs syndrome or hyperprolactinemia.

SEQUENCE LISTING FREE TEXT
[0583]



6338.8 1-24 766. 3 5230.0 1-43 843. 8 7557.5 1-46 1158. 8 10329.8
1-57 1190. 0 9976.5 1 - 1 0 7 1068.3 4033.3 1 - 1 0 8 698.8 2577.5

Ropinirole 61. 3 276. 3 [0581] 20\3 a result of these
experinments, it was recognai zed that %%e conmpounds of the present

i nvention have remarkable | ong-lasting drug effects as conpared with
Sropinirole. INDUSTRIAL APPLI CABILITY [0582] Conpounds of the present
i nvent i osphiDdtogxcel | ent dopam ne D2 receptor 10stimul ating .
activitities, and are accordingly useful for treating or preventing

Par ki nson' s di spgsdhce TONJ. £ &f1id-8AThS YHERTR I ri P BHREPLAFLHLN 2.
SEQUENCE LI STI NG FREE TEXT
amplify the DNA sequence shown in sequence ID No. 3.
[SEQ ID No.2]
5 Sequence ID No.2 indicates the sequence of reverse primer employed to
amplify the DNA sequence shown in sequence ID No. 3.
[SEQ ID No.3]
Sequence ID No.3 indicates the DNA sequence, which was intended to express
the recombinant human dopamine D receptor, amplified by using primer pair shown in
10 sequence ID No.1 and 2.
[SEQ ID No.4]
Sequence ID No.4 indicates the sequence of forward primer employed to
amplify the DNA sequence shown in sequence ID No. 6.
[SEQ ID No.5]
15 Sequence ID No.5 indicates the sequence of reverse primer employed to
amplify the DNA sequence shown in sequence ID No. 6.
[SEQ ID No.6]j
Sequence ID No.6 indicates the DNA sequence, which was intended to express

the recombinant human serotonin 5-HTg receptor, amplified by using primer pair

20  shown in sequence ID No.4 and 5.



182 [SEQ I D No. 1] Sequence ID No.1 indicates the sequence of
forward prinmer enployed to anplify the DNA sequence shown i n sequence
ID No. 3. [SEQ ID No.?2] 5Sequence ID 2 indicates the sequence of
reverse priner enployed to anplify th sequence shown in seguence
ID No. 3. [SEQ I D No. 3] Sequence I D No.3 indicates the DNA
sequence, which was intended to express the reconbi nant human
dopam ne D2 receptor, anplified by iAﬁM§riner pair shown in 10
sequence ID No.1 and 2. [SEQ ID No.z?' Sequence | D No. 4

i ndi cates the sequence of forward prinmer enployed to anplify the DNA
sequence shown in sequence ID No. 6. [SEQ ID No.5] 15Sequence ID No.5
i ndi cat es].t he sgeasapsthdat lreé‘éfﬁécﬁﬁy%' ra %?g-to anplify the DNA
sequence shown in sequence |ID No SEQ | ] Sequence ID No.6

i ndi cat e§Chlae. DNA sequence, mhlch mas i ntended to express t he
reconbi nant human serotonin 5-HT2B receptor, anplified by using
primer pair 20 sho@ in sequence ID No.4 and 5. 183 CLAIMS 1. A
conpound reprfsent: by the {eral formula (1): [Chem 1] or a
phar maceut i & aC ,3& t thereof, wherein Rl is any one
of the follow ng a a) a cyano group, 10b) a carbanoyl group,
c) a C2_7 al kox , or d) a carboxy group; 122 and
R3 are earMRINdependen dr ogen at a C1-6 al kyl group, a
Cl-7 acyl group, or a Cj koxycar bonyl” group; 15R4 is a hydrogen
atom a Cl..6 al kyl groug a halo-Cl1_6 alkyl group; R 5 is any one
of the followng a) to j):

NRZR®
or a pharmaceutically acceptable salt thereof,
wherein |
R’ is any one of the following a) to d):
a) a cyano group,
10 b)a carbamdyl group,
| c) a Cy7 alkoxycarbonyl group, or
d) a carboxy group;
R? and R? are each independently a hydrogen atom, a Cj4alkyl group, a Cy.;
acyl group, or a Cy7 alkoxycarbonyl group;
15 R*is a hydrogen atom, a Cy.¢alkyl group, or a halo-Cj¢ alkyl group;
R°®is any one of the following a) to j):
a) a Crgalkyl group,
b) a halo-Cy.6 alkyl group,
c) a cycloalkyl group,
20 d) a benzo-fuzed cycloalkyl group,
e) a cycloalkyl-C;.¢ alkyl group,



a) a Cl..6 alkyl group, b) a halo-Cl.6 alkyl group, c) a cycloal kyl
group, 20d) a benzo-fuzed cycl oal kyl group, e) a cycloal kyl-C1_6

al kyl group, 184 f) an aral kyl groyg, wherein the ring of the
aral kyl group is unsubstituted or substituted with 1 to 5
substituents independently selected fromthe group consisting of a
hal ogen atom a Cl1_6 al kyl group, a halo-Cl1_6 alkyl group, a C1_6 :
al koxy group,ananddiley] hyrdagxwhekird thé kitle 8f G .arfiBYl Brddpt B BRBbethttd Sor
al kyl group, wherein the ring of the heteroaryl-Cl_6 al kyl group I's
unsubst i tsubetitueed eitlb$tto 5utbdituérithiniep@ddntBufsddddRahshé BARPDAGNA of
selected fromthe group consisting of a C1_6 alkyl group, a halo-Cl_6

al kyl gr cupglogemdatemCa (& cedlkyd>growy, aumlo-0).c alkgR gfoud| k €ylall@nguRoup, )and a
Cl 6 al koxy-Cl1.6 allcyl group, or 10j) a RH R INCL 6 al kyl group;
R6 and R7hwrexye@ohulkyldmpemdent |y any one of the following a) to k):
a) a hydrogen atom b) a Cl1.6 al kyl group, c) a halo-Q 6 al kyl group,
15d) & het & éélyt@rwlkgyfi-s gkwlugroup, wheyein tivetieg ofthe hetkdeyy1-Cls Akwll deylp is
group, fy an aral kyl group, wherein the ring of the aral kyl group
i's unsubs{ishrtigged pr subsitted,vath hiterd subsgtusntsuibdenendenlysselected from the
independent‘léﬁ/ sel ected fromthe group consisting of a hal ogen atom a
a

Cl. 6 al ky$™OWYt ernsisiag A5 51-calkyl giorp, a plertn s alkybarospaandoxi-galbery, granpl

20RIORIITN--1.6, u al kyl group, g) a heteroaryl-Cl-6 al kyl group,
wher ei n thg}??ﬁ@a@?ﬂ%% teroaryl-Cl_6 al kyl group is unsubstituted

or substitwed wi,th 1.to ubstituents independently selected from
the group 0%@1-%?#?{8"8%6 Qﬁégrgu%laﬁyl group, a hal o-Cl1_6 al kyl group,

and Cl.6: 103797/ s | Xo]V| 5h) a G _6 al koxy-C1_6 al kyl group, i) a
R 7RIIN ClJ_)%HgI Eypﬂ(g:}_%g%????&% RL7RL3N-C1_6 al koxy-Cl_6 al kyl group,

185 k I =Gl I X .and h
i0:1depe ndeZ]t ?y Rgﬁr?gglﬁ%g%ea% 3‘%‘63155‘{91{1% Kagf Eff/ef Ofgtlh% S%B(%’Ylgg a}@?pg;;_ (Ca:i? 6

al kyl groupy 3 RfdrFeen®éinRH, together with the nitrogen atomto which
t hey are bonded, fonnh a cyclic am no group unsubstituted or

substi t ut eg) nCY halkyQdrodp,CL. 6 al kyl 5 groups; and
¢) a halo-C;_¢ alkyl group,
15 d) a heterocycloalkyl group,

¢) a heterocycloalkyl-Cy alkyl group,

f) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or
substituted with 1 to 5 substituents independently selected from the group consisting of
a halogen atom, a Cy alkyl group, a halo-C. alkyl group, a Cyg alkoxy group, and a

20 R'R''N-C,.4 alkyl group, '

g) a heteroaryl-Cy.4 alkyl group, wherein the ring of the'heteroaryl-Cl_s alkyl gfoup is
unsubstituted or substituted with 1 to 3 substituents independently selected from the
group consisting of a C; alkyl group, a halo-Cy¢ alkyl group, and
a Cy.¢ alkoxy group,

25 h)a C|__6 alkoxy-Cy¢ alkyl group,
i) a RRPN-C, ¢ alkyl group,
i) aRREN-Cy4 alkoxy-Ci alkyl group, or



R12 and R13 are each independently a hydrogen atom a Cl_6 al kyl
group, a hydroxy-Cl..6 al kyl group or an aryl group, or R12 and R13,
together with the nitrogen atomto whixgds they are bonded, forma
cyclic am no group unsubstituted or substituted with 1 or 2 Cl1.6

al kyl groups. 10 2. The compound according to claim1, or a
pharmaceutical | ¥y acceptable salt thereof, wherein Rl is a cyano

gr oup. k)StRééReI\EGE@bGndalhEl@de;ng to claim2, or a

phar maceuti cal IﬁwlS acpeptabl e salt thereof, wherein R2 and R3 are a
hydr ogen at om R4, anphR casensecinihdgpandeniing Hydrogeniarond, a OY¢ alkyl group or a
phar maceultniéal Ié aci(;,; tabl e salit thereof, wherein R4 is a hydrogen
at om or a™XS1O¥-§i-k 9| Eg@ﬂb.orﬂ) gudRe , ¢egepenndthabe oitrligag atom e ahith4hey

or a phar méeu&eiglﬁggr%a acceptable salt thereof, wherein R6 is a

hydr ogen 4t GAT PXClg ipigherogp upsibstigtadowisnbstiayted with)L: ordd Cag Lkylb
al kyl 59roup. ZSb% a balo-Cl.6 al kyl group, c) a heterocycl oal kyl-C1.6
al kyl gro%g,psdfm n aral kyl group, wherein the ring of the aral kyl
group i s unsubsgizt utiedizor  186. substituted with 1 to 5 substituents
i ndependent |y :%I e%]tdgg f?%rﬁa't%hé“%ﬁ’ nEY s NEEPER 8o sh&eghul gram, aa
Cl.6 all 0 -Cl. 6 al kyl group,, a Cli6 al koxy group, and
a Rion E%R@{é% ’g‘g %l%%{;g]l ng ((Jéﬁﬁ,n %Yf(éf%gt et gar%ﬂd 1, E’gﬁflhféi/wﬂgrfbam}trogen
wher ei N tag, b Ridh; -Cl-5 Sunsubstituted or substituted
W th 1 e otgn b MhicH mep e VLB 0lh ot eohe B Bup pBrHET ROt Gupbstiied
consi st i REPf 0A2 €} glkg,ig%lu group, a halo-Cl_6 alkyl group, and a Cl1.6
al koxy group, 0 a '&1_ Ikgx'y- ClL 6 alkyl group, g) a RI2R1I3N-C1.6

al kyfiogroup, 10h) a R12R13N-Cl.6 al koxy-Cl.6 al kyl group, or i) a
RI 2R13N-C(0)-C1. 6 al kyl group. 6. The conmpound according to claimb5,

or a phagmaceutlheabinpo@eCRRbAM oM ijp 15R5i s any one
of the foll ow ng a)in%bg h) - © 3?@%10%%?%?%‘?“%?‘%5‘%?@

acceptable salt thereof, wherein R is a cyano group.

3. The compound according to claim 2, or a pharmaceutically

156 acceptable salt thereof, wherein R? and R> are a hydrogen atom.

4. The compound according to claim 3, or a pharmaceutically

acceptable salt thereof, wherein R* is a hydrogen atom or a Cy.¢ alkyl group.

20 5. The compound according to claim 4, or a pharmaceutically

acceptable salt thereof, wherein
Rlisa hydrogen atom; and
R’ is any one of the following a) to i):
a) a Cy¢ alkyl group,
25 b) a halo-Cy.¢ alkyl group,
¢) a heterocycloalkyl-C;.¢ alkyl group,

d) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or



b) a halo-Cl.6 al kyl group, c) a cycloal kyl -Cl6al kyl group, d) an
aral kyl group, wherein the ring of the aral kyl group is unsubstituted
or 20 substituted with 1 to 5 substifgents independently selected
fromthe group consisting of a halogen atom a Cl-6 al kyl group, a
hal o-Cl1. 6 al kyl group, a Cl.6 al koxy group, and a hydroxy-Cl-6 al kyl
group, e) a heteroaryl-Cl1_6 al kyl group, wherein the ring of the

het er oar whbdGtuibd ality] 105 GuttihentiTaadRhidiilad]cofed SHs tid So8S Whdidling o%fo
(6]

3 substituents independently selected fromthe 25group ctonsi sting

a Cl1_6 alakylloggnaigm, & halallkyChrdupah kilo-Or PulRyl @0p2a €, Glkdki QXhpIhAYR.
0 a C2.6 al kenyl group, 187 g) a Cl.6 all coxy-Clp_G af kyl group, or
h) a R\ARIRl?\Rld‘N:Ca-(,adlkgllgr@r;gup. 7. The conmpound according to claim®6, or
a pharmaceutically 5acceptable salt thereof, wherein R6 is a hydrogen
atom and &7 hegeroany-Ganellofl grdup, fnbktetmiheging)oftthe Retaoasyl Cli=Gilial Igydup is
group, b) a halo-Cl.6 al kyl group, 10c) an aral kyl group, wherein the
ring of WAsubgiittadyor substipiteds withslibs 8i subsieients isdepshdandy extlestethfrdmt the 5
substituents independently selected fromthe group consisting of a
hal ogen & copsietingolzg €y4 allgyldtipup, 4 Hakd-61-Calksl gbwylandr oup, a C1.5

al koxy graup, .and a L1-6 al kyl group, d) a heteroaryl-Cl_6 al kyl
group, \AﬁéﬁéiaH(oﬁ"ﬁérQ‘iPﬂg of the heteroaryl-Cl.6 alkyl group is
15unsubstibu':¢adﬁ®€ suﬁsti ted with | to 3 substituents independently
sel ect ed f¥émusieGeo lpé*?:l FYR-ng of a Cl1.6 al kyl group, a halo-Cl_6

al kyl group, angd: | . | koxy group, e) a Cl.6 al koxy-Cl1_6

al kyl grou@,agrﬂoﬁgﬁ%gﬁoﬁi{ 6 al kyl group. 20 8.The conpound
accogdi ng Laixg A, a phar eutically acceptable salt thereof,
wher{eqin R )iqaslgaﬁrrg ?Zﬁf/'f’ %PW?;?'G@E‘%TQW’ Yne of the following a) to O:
25a) a Cl-i%%‘iﬁ"th&(Q}ij]_bﬁkﬁ g%ﬁ)l. oal kyl -C1_6 al kyl group,

6. The compound according to claim 5, or a pharmaceutically
acceptable salt thereof, wherein
15 R °is any one of the following a) to h):
a) a Cr.galkyl group,
b) a halo-C;6 alkyl group,
¢} a cycloalkyl-C; ¢ alkyl group,
d) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or
20  substituted with 1 to 5 substituents independently selected from the group consisting of
a halogen atom, a Ci. alkyl group, a halo-Cy.¢ alkyl group, a Ci¢ alkoxy group, and a
hydroxy-C.6 alkyl group,
e) a heteroaryl-C,.¢ alkyl group, wherein the ring of the heteroaryl-C . alkyl group is
unsubstituted or substituted with 1 to 3 substituents independently selected from the
25  group consisting of a Cy alkyl group, a halo-C;.¢ alkyl group, and
a C).s alkoxy group, |

1) a Cy6 alkenyl group,



c) an aral kyl group, wherein the ring of the aral kyl group is
unsubstituted or 188 substituted with 1 to 5 substituents

i ndependent|y selected fromthe groupjgonsisting of a hal ogen atom a
Cl.6 al kyl group, a halo-Cl.6 al kyl group, a Cl_6 al koxy group, and a
hydr oxy- C1- 6 al kyl group, d) a heteroaryl-Cl.6 al kyl group,
wherein the ring of the heteroaryl-Cl_6 al kyl group is 5Sunsubstituted
or substit g e@;walkbxyi-( @ alky$ glospj druent s i ndependent |y sel ected from
the group consisting of a Cl.6 al kyl group, a halo-Cl. 6 al kyl group,
and a Cl_6hps ROR/ NrCauplkyl group) a Cl-6 al koxy-Cl_6 al kyl group, or O
aR R INC1_6 alkyl group; 10R6 is a hydrogen atom and R7 is any
one of the following a) to d): a) a Cl.6 al kyl group, b) an
aral kyl group, wherein the ring of the aralkyl group is unsubstituted
or subst i/t ut ed Tiecpmpornsl Bceiding totaladmt & or agbpuratentidally sel ect ed from
the group consisting of 15a hal ogen atom a Cl-6 al kyl group, a

hal o-€1_6Cepkaple fi?#dgfﬁ?()fawd}iffel al koxy group, and a Rionn N-Cl_6 al kyl
group, c) a_Reteroaryl-Cl 6 al kyl group, wherein the ring of the
het er oaryl - C1. & &f kpydrggenatomsanshsubst i t uted or substituted with 1 to
3 substituents_jyndependen | ected fromthe group consisting of a
Cl- 6 al kyl grO%}S:gg%gp%g%gggﬁnggabtro(filp, and 20a C1-6 al koxy group,
or d) a.\RI2R Cl.6 al kyl group. 9. The compound according to
claim8g, of&Ch Eﬂﬁ%‘lﬁ’i cal |y acceptable salt thereof; wherein

25R5i s any,\0 f- t lowing a) to d): a) a C1_6 al kyl group, b) a
cycl oal kylb)éqlf%gglﬂgﬁ(yig%lgﬁg’, 189 ¢) a G .6 allwy-Cl 6 al kyl group,

- 67- 7. i - i i th
ol 1w ng @) ™ Pl kot oHéflin M g B S il Bod Sy fged o
al kyl gr guRtitd JhE 148 rgg%:ﬂg’tﬂggrﬁtg HddhdRehfly SLELAR Fomhe 3roup consisting of

phar maceuti cal |y accept
a halogen atom, a Cy_s alkyl group, a halo-C, alkyl group, a Cy.¢ alkoxy group, and a

RR'N-C,¢ alkyl group,
' d) a heteroaryl-Cy.¢ alky! group, wherein the ring of the heteroaryl-C,.¢ alkyl group is
15  unsubstituted or substituted with 1 to 3 substituents independently selected from the
group consisting of a Cy.¢ alky! group, a halo-C,.¢ alkyl group, and
a Cy.¢ alkoxy group, |
e) a Cy.¢ alkoxy-Cy alkyl group, or
f) a R”R"*N-Cy.4 alkyl group.
20
8. The compound accordingr to claim 7, or a pharmaceutically acceptable salt
thereof, wherein
R'isa methyl group;
R ®is any one of the following a) to £):
25 a) a Cis alkyl group,
b) a cycloalkyl-C;.¢ alkyl group,

¢) an aralkyl group, wherein the ring of the aralkyl group is unsubstituted or



t hereof, wherein the conpound is represented by the general fornula
(11): 10[Chem 2] in which the configuration at 4a, 6 and 8a
positions is represented by a relativgggonfiguration. 1511. The
conmpound according to claiml1, or a pharnaceutlcally accept abl e salt
t her eof , wherein t he conpound is represented by the general
formula (111): [Chem 3] 190 in which the configuration at 4a, 6

and 8a posibititard wish 1 epSesbRiteshtdIrdeFerdbHb) éé‘l@ct&Pﬂ?(f)mgHé gi}d ?rbonﬁét%n
conmpound sel ected fromthe group consisting of

8aR) - 2- and halegencatamo a & edikyl lerdih, 2diadtb- @}élkyﬁ%&ouﬁlé&%]a]k up, and a
9H-t hi eno[ 3, 2- g] qui nol i n-6-yl ] car bonyl} 342- (di met hyl am no) et hyl'] -1-p

ropyl ureahydlmi{yE@ﬂaﬂkylEg?ou;aaR) 2- ami no- 3-cyano- 8- met hy1-4H, 4aH, 511,
611, 7H, 811, 8aH,

9H-t hi eno[ 8) 2hg!equrﬁ0¢1 aelBylydrpagg nidensif thelrikgiof/the BrdaatyleC hydlRyli g”t@l);eish
yl ] urea; 101 554aR 6R, 8aR)-2-am no-3-cyano- 8-net hyl-4H, 4aH, 511
611, §H sybstiggeqd or substituted w1th 1 to 3 substituents 1ndependently selected from the
9H-t hi eno[ 3, 2- g] qui nol i n- 6 car bon 1}-313- (di et hyl ami no) - 2, 2- di net
hyl pr opyﬂrmﬂl@{rﬁlsg}%l%% 16a 0-GgRalkyl group, and

8aR) - 2- am no- 8- net hyl 4H 4aH 511, 6H, 711, 811, 8aH,

OH-t hi en@[@ ‘éﬂrﬂ‘&?:l n-6-ylicarbonyll -3 -ethyl- 112- (pyrrolidin-1

-yl)ethyl]ure 1- 8aR*) - 2- am no- 3- cyano- 8- met hy1- 4H,
4aH, 5H, 6%{1 8?&%11?0@%(1 g@&r‘gmups or

9H-t hi eno[ ooy pol i carbony11-1-butyl-3-[2-(di met hyl am no) -
et hyI]urea% 2R k Nl f'(ﬂ%é&‘% 8aR*) - 2- am no- 3- cyano- 8- net hyl- 4H,

4aH, {5H, 6H, 7145,
9ﬁt%‘?eno[3 2- ?éu?ﬁ%‘?‘gge%ﬁ Wé‘é‘? bony1} - 312- (di net hyl ani no) et hy1] - 1- (

éa‘%?)e'fg%ykﬁt Y %‘ﬁ’gong @%ﬁ?%ggtﬁd)ﬁl 611, 711, 811, 191 8th,

9H-t hi eno[ 3, 2c 9] Lif- 6- yI ] car bony11- 342- ( di met hyl am no) et hy1] - 1-(
3- net hyl bu%yl)gregw@ ?%](4 R*, 6R*,

8aR*) - 2- anp 3)n@n SN Gr TR din A ﬂﬁ}l{‘jofqﬁg i(yls go ’ms@sﬁﬁ%&;acf;&t

9H-t hi eno[ 3, 2-g] qui nol i h-6-yl | earbon p| peri

hyl | X
5% nge aglili%ﬂm{éélc(l 4&15;1 I—EO ERUbs @@ Bith ikdcPER AP s&¥&9ﬂ) o Bk l@fa'up Hansfgahk of

911- thhi en t
o111 d: ea ?ngrta)ﬁyl 3110?5 ;/aggir ,;e aalkfil- g&lohpaa B&lﬂé@,}s F%(r@uﬁr% Oyl AR BPLRUBYAdd 4

8aR) - 2- aRi BN N3-Cy atkyl groups hy! - 4H, 4aH 5H 611, 7H, 811, 8aH,
9H-t hi eno[ 3, 2- g] qui nol i n-6-ylicarbonyll-3-[(2S)-1-(di met hyl am no) prop
an- 2- y1] - I¢) a heteroaryl-C.¢ alkyl group, wherein the ring of the heteroaryl-C,¢ alkyl group is

unsubstituted or substituted with 1 to 3 substituents independently selected from the
group consisting of a C1.¢ alkyl group, a halo-C).4 alkyl group, and
20  a Cpg alkoxy group, or
d) a R”R"N-Cy4 alkyl group.

9. The compound according to claim 8, or a pharmaceutically acceptable salt

thereof, wherein |
25 R®is any one of the following a) to d):
a) a Cigalkyl group,
b) a cycloalkyl-C) . alkyl group,



10et hl yl ur ea; 1-{[ (4aR*, 6R*,

8aR*) - 2- am no- 3- eyano- 8- net hyl-4H, 4aH, 511, 6H, 7H, 811, 8th,

9H-t hi eno[ 3, 2- g] qui nol i n-6-yl ] earbonykhg312- (di met hyl am no) - 2- met hyl p
ropyl k 1 -propylurea; 1-{[ (4aR*, 6R*,

8aR*) - 2- am no- 3- cyano- 8- net hy1-41, 4aH, 511, 611, 711, 811, 158aH,
9H-t hi eno[ 3, 2- g] qui nol i n-6-yl | ear bony11-342- (di met hyl am no) - 2- et hyl bu
- tyl]-1- etchyl(js@abkoxy-Ci.q alkdd gdupalt 6R,

8aR) - 2- am no- 3-cyano- 8- net hyl-4H, 4aH, 5E1, 611, 7H, 8H, 8aH,

9H- t hi eno[ 31) 2RJIRNINHDLg atleyB gydupeandony11- 1- (cycl opr opyl net hy1) - 343- (di
met hyl am no) - 2, 2- di net hyl propyl  urea; 201-{[(4aR 6R

8aR) - 2- am no- 3-Ryianuy 8aaefithy follbwingarHo H11, 6H, 711, 811, 8all,

9H- t hi eno[ 3, 2- g] qui nol i n-6-yl i carbonyl}-342-(di et hyl am no)ethyl]-1-et
hyl urea; 2 aClsplyhgRup,6R ~ 8aR) - 2- ami no- 3- eyano- 8- et hy1- 4H, ~ 4aH

5H, 611, 711, 8l1, 8aH, 9H-thieno [3 ,2-g]quinolin-6-yl] carbonyl} -3
41 - (i met Ry R Bk dY-Qsmohgrowpopan- 2-yl k 1-et hyl urea; 251-1[ (4aR, 6R
8aR) - 2- am no- 3-cyano- 8- net hyl -41-1, 4aH, 5H, 6H, 7H, 8H, 8aH,

9H-t hi eno[ 3, 2- g] qui nol i n-6-yl ] carbonyl1l- 3-[ 2- (di et hyl am no) - 2-et hyl b
utyl]-1- ﬁbhyl urea; 192 1-{[(4aR ©6R . )

8aR) - 2- arfi'no- 3-'4Y PFBOURL 1aGGArding toselgim oy orea pharmereutBially Sagkgptable salt
9H-t | ai e[ﬂ% ScH,Z- gi ui nol i n-6-yl ] carbonyll-342-(di net hyl am no)et hyl]-1-
et hyl urea: gnd" @%fk4aR, 6R,  8aR) - 2- ani no- 3- eyano- 8- net hyl - 41-1, 4aH
511, 614, 711, ﬂ% mnﬁ)toh i

9H-t hi eno[ 3, 2- gJqui of’lfl%-%P%eﬁgﬁ?%%?f)g@%ﬂ(@Fﬁplépﬂ%'pyI met hyl ) - 342- (d
i met ! a[rtgé}g)gat hylitirea; or a pharnaceutically acceptable salt

t hereof ~13. A”pharnmaceutical conposition which conprises a conpound
according to any gne of clainms 1 to 12 or a pharnmaceutically
acceptable salt tRereof 10 14. A pharmaceutical agent conprising (1)
a conpound gg&cordipgstQ any@ne of claims 1 to 12 or a
pharnaceuticaTT ept al€ salt thereof, and (2) at |east one

anti - Parki nson prug kel e@ gad from L-dopa, dopam ne D2 receptor

agoni st s, %& eRQli N™Y agent s, adenosi ne A2A receptor antagonists,
NIVDA recé:f) ant i &

5 nonoani & oxi dase B i nhibitors, COMI
inhibitors, aromatic L ® aci d decarboxyl ase inhibitors,
dr oxi dopa, nel evodopa, thg€odgps, zoni sam de and amant adi ne
hydrochl oride. 1 SEQUENC STI NG <110> Ki ssei Pharmaceutical Co.,
Ltd. <120> Novel octahydr®o enoqui nol i ne derivatives, pharnmaceuti cal
conpositions containingRﬂhe samEp3and their uses <130> PCT - Al 210-00
<160> 6 <170> Patentln version 3.4 <210> 1 .<211> 25

in which the configuration at 4a, 6 and 8a positions is represented by a relative

configuration.

15 11. The compound according to claim 1, or a pharmaceutically acceptable salt

thereof, wherein

the compound is represented by the general formula (UDh:

[Chem. 3]



<212> DNA <213> forward priner <400> 1 caccatggat ccactgaatc tgtcc25
<210> 2 <211> 22 <212> DNA <213> artificial <220> <223> reverse
primer <400> 2 tcagcagtgg aggatatca gq%é <210> 3 <211> 1332 <212> DNA
<213> Hono sapi ens <400> 3 at ggat ocao aatctgtc ctggtatgat '
gat gat ct gg agaggcagaa ctggagcogg60 ccottcaacg ggt oagacgg gaaggeggac
agacccoact acaactacta tgccacactgl20 otoacootgc tcatcgctgt catogtctto
ggcaacgt go tggtgtgcal ggot gt gt oc180 cgcgagaagg cgot goagac caccaccaac
tacctgatcg tcagutcgqgi agt ggccgac240

2 otcotcgtog gPacaciiggt catgcget gg gttgtotacc tggaggt ggt

aggt gagt gg300 aa caded gumticactg tgacatatc gtcactotgg aogtcat gat
gt goacggcg 360 agtatoclga agttgtgtgc catcagcato gacaggtaca cagot gt ggc
catgoccatgiﬁ%s aaf_cgtgct acag ctccaagogc cgggtcaccg toatgatotc
oat cgt ot gg étect ect at cto otgo ctc otcttcggac tcaataacgc
agaccagaac540 gagtgcatca aaccc ggccttcgtg gtctactoct ccatcgtotc
ottctacgtg600 ccottcattg toaetcigct ggtotacatc aagatctaca ttgtectccg
cagacgccgc660 aagcgagtca acdccagacg cagcagccga gotttcaggg cccacctgag
ggctdcact a, 720 aagggcaact q S¥accc cgaggacatg aaactotgca ccgttatcat
gaagt ct aat 780 R NR2RS

in which the configuration at 4a, 6 and 8a positions is represented by an absolute

configuration.

5 12 A compound selected from the group consisting of:
1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-41, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-3 -[2-(dimethylamino)ethyl]-1 -propﬁlmea;
1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, SH, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-glquinolin-6-yl] carbonyl}-1-butyl-3 -[2-(diethylamino)ethyl]urea;

10 1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl] carbonyl}-3-[3 ~(dimethylamino)-2,2-dimethylprop-
yl]-1-ethlylurea;

1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno(3,2-g]quinolin-6-yl] carbonyl}-3-ethyl-1-[2-(pyrrolidin-1 -yhethyl]urea;

15 1-{[(4aR*, 6R*, 8aR*)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H,
8aH, 9H-thieno[3,2~g]quinolin-6—yl]carbonyl}-1-buty1~3-[2-(dimethylamino)-
ethyllurea;

1-{[(4aR*, 6R*, 8aR*)-2'—amino—3-cyano-8—methyl-4H, 4aH, SH, 6H, 7H, 8H,
8aH, 9H—thieno[3,2—g]quinolin-6-y1]carb0nyl}—3-[2-(dimethylamino)ethy1]-1-(2-phe-

20 nylethyl)urea;

1-{[(4aR*, 6R*, 8aR*)-2-amino-3-cyano-8-methyl-4H, 4all, 5H, 6H, 7H, 8H,



gggagtttcc cagtgaacag gcggagagtg gaggctgccc ggegagccca ggagct ggagd40
at ggagat gc totccagcac cagoccaccc gagaggaccc ggtacagocc catoccacce900
agccaccacc agctgactct coccgaccog tcccagcacg gtctccacag cactoccgac960
agocccgcca aaccagagaa gaat gggcat gccaé acc accocaagat tgccaagatc
1020. tttgagatcc agaccatgcc caat ggcaaa accoggacct coctcaagac

cat gagccgt. 1080 aggaagctct cccagcagaa ggagaagaaa gccactcaga

tgctcgccatg C L gtgttcatca tefic ct cottatc cacacaca
t oct gaacat aggg%%‘?gg@=2}%@8‘1‘?ﬁg‘gaéaqi?a&€°"é’§c33#'8@@%@3@?&88%@1?— tFl té‘d’@q“ggc
tgggctatgmngg§§ gegcc 1260 gtgaacccca tcatctacac caccttcaac
attgagttcc ‘gcaaggcctt cctgaagatc 1320 ctccactget ga 1332 <210> 4

<211> 22 <212> |YaR21 3R+ Aot} oG

3 caccatggot ctotettata ga22 <215@1g3§§%§g%§@11‘%% ﬁ‘;ilﬁgﬁr7H, 8H,

1411 TS a8 S e SRR SO

ottacmgagt gt ofl gaRRRE, mqmawaan&ﬁ@gt@%ﬁ@@qﬁ%%m%ﬂ%%ﬁ%@f i Q)tq
ttcacgttat otottotaac tggtctggat tacagacaga atcaataccal gaggaaat ga
aacagat t gBﬂﬂ,g%@gﬁanﬂg,z@qai@bﬁﬁeﬁcyl]cgﬂﬁﬁ?ggﬂp—@eﬁﬁmilﬁlernﬁ\fﬁé)%ﬁlg@f- P-gfz,ﬁ-%ﬁgg
t gat aat acc cacaattggt ggaaatacco ttatattot ggctgtftca240 ct'ggagaaga
agot gcagt methyéirapgylpata;t acttt ct aa t gt oott ggc ggt ggct gat 300 ttgotggttg
gattgtttagt gatgccaatt.gccctottga caataatgtt tgaggotatg360 tggccoctco
cacttgttct at gl e¢f4gBoORPRAR) & -tninot3-gpagt8-otettol Ui, dadCSH4 261, 7H, 8H, 8aH,

9H-thieno[3,2-g]quinolin-6-yl}carbonyl }-3-[(2S)-1 ~(dimethylamino)propan-2-ylj-1-

10 ethlylurea;
1-{[(4aR*, 6R*, 8aR*)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H,
8aH, 9H-thieno[3,2-g]quinolin~6-y1]carbonyl}-3-[2-(dimethylamino)-2—methylpro-
pyl]-1-propylurea;
1-{[(4aR*, 6R*, 8aR*)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, §H,
15 8aH, 9H-thieno[3,2-g}quinolin-6-yl]carbonyl} -3-[2-(dimethylamino)-2-ethylbu-
tyl]-1-ethylurea;
1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-1 -(cyclopropylmethyl)-3-[3-(dimethylami-
n0)-2,2-dimethylpropyl}urea;
20 1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, §H, 8aH,
9H-thieno[3,2-g]quinolin-6-ylJcarbonyl}-3 -[2-(diethylamino)ethyl]-1-ethylurea;
1-{[(4aR, 6R, 8aR)-2-amino-3-cyano-8-methyl-4H, 4aH, SH, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-3-[ 1 -(dimethylamino)-2-methylpropan-2-yl]-
1-ethylurea;
25 1-{[(4aR, 6R, 82R)-2-amino-3-cyano-8-methyl-4H, 4aH, 5H, 6H, 7H, 8H, 8aH,
9H-thieno[3,2-g]quinolin-6-yl]carbonyl}-3- [2-(dimethylamino)-2-ethylbutyl]-1-ethy-

lurea;



gcatccatca tgcatactg tgccatttca gtggatcgtt acatagccat caaaaagccad80
at ccaggcca atcaat ataa ot cacgggct acagcattca tcaagattac agtggtgtgg540
ttaatttcaa taggcattgc cattocagtc cotathaaag ggatagagac tgatgtggac600
aacccaaaca atatcacttg tgtgctgaca aaggaacgtt ttggcgattt catgetatt660
ggctcactgg ctgcottott cacacctott gcaattatga ttgtcaccta cittetcact720
atccatgott tacagaagaa gottactta gtcaaaaaca agccacctca acgcctaaca780
tggttgactg tgtol-gffa4R, IR, BaRPAAGANYBLGARGSARBILOG! AT SLAGEIIAAZAIS

4 gtggcaatgc tggatggttc tcgaaaggac aaggctagc ccaactcagg tgat gaaata
ct t at gcgadHydden|seajqiatlipggtieabendl CADl @om ek 4Ly ARGHPREAI ISP
agagcctcaa aggtoctagg gattgtgttt ttectotttt tgottatgtg gtgtccettc
1020 tttattacaal-ai(¢dRadit BaR pQlattin@B glyagaBisahgl A1 2RERSHC EAC7HASH ARAT J
1080 ctcct?gaga tatttgtgtg gataggctat gtttectcag gagtgaatcc

tttggtctad

tuenoat2gdquinalinad-yligarbanyl} + byegadgosylnethg e (A{di Ak el LasCt

caattaccgg 1200 gccacaaagt cagtaaaaac totcagaaaa cgctccagta
agat cPact miolgdbagasca 1260 atggcagaga actctaaitt tttcaagaaa
cat ggaattc gaaat gggat taaccctgcc 1320 atgtaccaga gtccaat gag
gct ccgaady 2baEeacaptically geesptabla saltahereaf t ct a 1380 ct agat acgc
ttctectcac tgaaaatgaa ggtgacaaaa ctgaagagca agttagttat 1440 gtatag

1446

10

15

13. A pharmaceutical composition which comprises a compound according to any

one of claims 1 to 12 or a pharmaceutically acceptable salt thereof.

14. A pharmaceutical agent comprising (1) a compound according to any one of
claims 1 to 12 or a pharmaceutically acceptable salt thereof, and (2) at least one
anti-Parkinson drug selected from L-dopa, dopamine D» receptor agonists,
anticholinergic agents, adenosine Asy receptor antagonists, NMDA receptor antagonists,
monoamine oxidase B inhibitors, COMT inhibitors, aromatic L-amino acid

decarboxylase inhibitors, droxidopa, melevodopa, threodops, zonisamide and

amantadine hydrochloride.

0

g



1
SEQUENCE LISTING
{110> Kissei Pharmaceutical Go., Ltd.

120> Novel octahydrothienoquinoline derivatives, pharmaceutical
"compositions containing the same, and their uses

130>  PCT-A1210-00
160> 6
{170> Patentln version 3.4

2100 1

211> 25

<212> DNA

<213> forward primer

<400> 1
caccatggat ccactgaatc tgtee

210> 2

Q211> 22

212> DNA

<213> artificial

<220>
223> reverse primer

<400> 2
toageggtegeg aggatetica gg

210> ' 3

211> 1332

<212> DNA

{213> Homo sapiens

<400> 3
atggaiccac tgaatotgte ctggtatgat gatgatotgr agaggcagad ctggagcesg

cecticaacyg ggteagacgs gaaggoggac agacccoact acaactacta tgcdacactg
ctoacootge teatogotgt catogtotic gpeaacgtge tggtgtscat gectgtetce

cgcgagaagg cgetgcagac caccaccaac tacctgatog toageooctege aptegocgac

25

22

60

© 120

180

240



ctectogteg
aaattcagea
ageateotga
ctgtacaata
gtoctgtoot
Igagtgcatca
cootteattg
aagegagtea
aagggeaact
gagagtttos
atggagatge
AEecaccacs
4EGGCCECCa
tttgagatoe
aggaagotot
gtgttcateca
tgcaacatce
gtéaacccca
cteoactgct
L2100 4

211> 22

<212> DNA
Q1

<220>
223>

<4005 . 4

2

ccacactgegt catgecctgg gttgtotacs

ggattcactg tgacatcttc gtoactctgs

acttgteiec
cgcgotacag
tcaccateote
ttgocaacce
fcaccctgct
écaccaaacg
gtacteacce
cagtgaacag
totocagoas
agotgactot
aaccagagaa
agacoatgee
cccageagaa
tctgctggct
cgoctgtoct
tecatctacac

ga

artificial

forward primer

catcageate
ctccaagege
ctgccoacte
geocticetg
ggtctacatq
GAECagCecea
cgageacatg
goggagagty
cagcccacéc
GOGCEAceog
gaatgggoat
caatggeaaa
Egagaagaaa
goeettetic
gtacagegoc

cacctteaac

gacaggtaca.
cgggtcaccé
ctottcpgac
gtotactoot
aagatctaca
gcfttcaggg
aaactetgea
gaggctecec
gagaggaces
tccéaccacg
gooaaagace
acccggacot
gocactcaga
atcacacaca
tteacgtege

attgagttec

tggaggtgét
acgteatgat
cagctgtgéc
teatgateoto
toaataacge
cecatogtote
ttgtectooy
cccaccteag
cogttateat
ggcgageoca
getacageco
gtotocacag
ascoceoaagat
ccctcaagac
tgeicgccat
tootgaacat
tgegotatet

geaagegcctt

aggteaglieg

gtgcacggeg -

catgoceatg
catogtetgg
agaccggaac
cttotacets

CALAGEGCEC

geciccacta

gaagtotaat

ggagoetggag

catcccaccs

cactoocgac

tg;caagatc
catgagecgt
tgttoteoggs
écactgtgac
CaacagcEcs

octgaagatc

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260

1320

1332



caccatgget

Q10> 5
21> 18
<212> DNA

ctetettaca ga

213> artificial

<2207

<223> reverse primer

<400> 5
. atgtttgate

<210> 6

211> 1446

<212> DNA

acaactge

<213> Homo sapiens

400> 6
afgegctotet

agcaccttite
gaggaaatga
atacteatgg
ctggagaaga
ttgotggtte
tggococtes
- gecatcoatea
atccaggeea
ttaatticaa
aacccaaaca
ggcteactee
atcoatgett

tgetteacts

cttacagagt gtotgaactt caaageacaa ttcctpagea cattttgeag
tteacgttat ctottctaac tggtctggaﬁ tacagacaga atcaatacca
agcagattgt tgaégaacag ggaaétaaac tecacteegc agctoticte
tgataatace cacaatteggt ggaaatacce ttgtiatict ggotgtitea
agetgoagta tgctactaat tactttctaa tgicottgge geteectgat
gattgtitgt gatgccaatt'gccotcttga caataatgtlt tgaggctatg
cacttgttét atgtocteeoc tggttattic ttgacgtict ctittcaace
tecatetety teccatttca gtggafcgtt acatagecat caaaaagcca
atcaatataa ctcacggget acageaitca tcaagattac agtggtgtgs
taggcatige cat£ccagtc cetattaaag ggatagagac tgatgtggac
atatcacttg tgtgctgaca aaggaacgtt ttggepattt catgeotottt
cteecttett cacacototl goaattatga ttgtcaccta ctttcteact
tacagaagaa ggcttactta gteaaaaaca agecacstca acgcctaaca

tgtetacagt titocaaagg gatgaaacac cttgetegic accggaaaag
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18

60-
120
180
240
300
560
420
480
540
600
660
120
780.

840



gtegcaatge
ct{atgcgaa
agagectcaa
tttattacaa
ctcctggagé
accctcttca
gecacaaagt
atggcagaga
atgtaccaga
'ctagatacgc

gtatag .

tggatgettc togaaaggac aaggototge
gaacatqcac aattgégéaa aagtcagtee
aggtoctage gatigteiti ttoctotttt
atataactit agtittatgt gattectgtia
tatttgtgte gataggotat gtitocteae
ataagacatt togggatgea tttggocgat

cagtaaaaac tctcagaaaa cgctecagta

actctaagft iticaagaaa catggaatte

gtoeaatgag goteogaagt teaaccatic

ttetootoac tgasaatgaa ggtgacaaaa

ccaactcagg tgatgaaaca
agaccatttc caacgaacag
tgcttatgtg gtetocctic
accaaactac totccaaatg
gagtgaateo titggtoiac
atatcacetg caattacogg
agatctactt ccggaatcea
éaaatgggat taaceotgce
agtotteate zatcattcota

ctgaagagea agttagitat

QOb
960
1020
1080

1140

1200

1260

1320
1380
1440

1446



