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DESCRIPTION CYCLOPENTYLACRYLIC ACID AMIDE DERIVATIVE
TECHNICAL FIELD [0001] 5 The present invention relates to an activator
of glucokinase (which may be abbreviated as GK) . The present invention
also relates to a pharmaceutical composition for the treatment or
prevention of diabetes, obesity, and the like that contain the GK activator
as an active ingredient. 10 BA ROUNGART 0002] According to a

patient survey c nﬁu ted by the Japanese Ministry of Health, Labor and
Welfare in HOSeF L4 (2002) “tHE {ot- niimbar of diabateL patnts in
TECH%?%%&W ﬁ 8 million. Moreover, 15 according to a dlalllbetes survey
conducted inthe same year, the total number of people "strongly
[OOOZ spected of having diabetes" and people in whom "the possibility of
[

betes cannot be denied" had increased to 16.20 million, and this

incgease igs been perceived s g probler, [00031.20.singe the igsylin ;..
secretoly capacity of Japanese is Tow due  to genetic factors, the

(whi%ﬁpﬁge%eeg@%r%%sét{%@%l&egg sginly fop impaired nsulin gecrefion o1 ates
owever, due to the westernization of Japanese dietary habits, the

o YEERILERISs VIR, TSR GE S AP RO
of d{%o%%o%l'veesf,oro%?@ﬂ@p%ikeéj insulin secretion.and insulin resistange, o+ s vator
as an active ingredient.

BACKGROUND ART

[0002]

According to a patient survey conducted by the Japanese
Ministry of Health, Labor and Welfare in Heisei 14 (2002), the total
number of diabetes patients in Japan was 2.28 million. Moreover,
according to a diabetes survey conducted in the same year, the total
number of people “strongly suspected of having diabetes” and people
in whom “the possibility of diabetes cannot be denied” had increased
to 16.20million, and this increase has been perceived as a problem.
[0003]

Since the insulin secretory capacity of Japanese is low due
to genetic factors, the Japanese domestic market is mainly for
impaired insulin secretion. However, due to the westernization of
Japanese dietary habits, the number of patients with insulin

resistance is gradually increasing in recent years. Accordingly,

there is a demand for drugs that are expected to be effective for
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Glucokinase (GK), which catalyzes the phosphoryiation of glucose,
functions as a glucose sensor in the body and increases 5 glucose
utilization in the liver and the secretion of insulin in a high glucose state. In
diabetes patients, the homeostasis of glucose concentration in the body
b this_not maintained in @ normal state. Thergfo_re, by activating GK, insulin
OthsdliRiidh From the paRcrdast Which débhds oh'the cdricentrafid of
[Oooglﬂcose, is 10 facilitated. Inthelever, the activation of GK increases the
glucose utilization and suppresses glucose output. This dual action
reduces the blood ose level (Non-Patent Documents 1 tq 3) . .
TR R R el e 1 e BN B MBeRas Widg  ron of
drueqs at eg)e effective for q(_)th irggaired insulinnsecqrggti%n ctier}j{'n 15

glucﬁwse panc}lrrégs and insulin résistance (%ue:ﬂgr?lrn the liver). ﬁ) ST arious - °¢°

51ucBTI0% £0Mpounds are known as GK actiyators, Fxamples of suchamide, ,
compounds mclude: aryl cycioaikyi propionamides (Patent Document 1);

a hizf’l?’_%li%ucbo%%m%%g@g.s Ol?gmglngl\l_theeéerog{ol}?%tclc ,Or %lﬁeeld%omeostasis of
grop onamides (Patent Documentze); alkynyiphenyineteroaromatic

gluc 8Enéde.csoﬁca<étﬁ$tr%%ci%megtr13)t; %/dgg in% S(Pr? })ecnt aolcn rgelrﬁlt(eéli); inl a normal
atent aryl,

substituted phenyiacetamides ocument 5); para-alkyl,

statEYCiohgleraaikyior ria‘i}e%oéwv(g%@l‘)?@yb%ﬂ SHE%MEWSE&%%%QS{MG?mm the

phenyl amides (Patent Document 6); 25 aipha-acyi an

pancgiPha-hetgroatomzsubstiuited bepzene acetamides o(Fate %‘1%8%%?”*1 5

7); tetrazolyi-phenyl acetamides (Patent Document 8); fuse

faci E%@g%@ma%%q{gplw? (Batentbocument9); phepylacelamidas. g1 ucose

aving a cycioaikane with a single carbon atom substituted or a

utilE§§¥qgﬁ§%ggﬁﬁggg§gg§gﬁ%ghgg@dggﬁE@n@%isdualactionreduces

the blood glucose level (Non-Patent Documents 1 to 3). Therefore,
it is desirable to provide GK activators useful as diabetes drugs
that are effective for both impaired insulin secretion (action in
the pancreas) and insulin resistance (action in the liver).
[0005]

Various amide compounds are known as GK activators. Examples
of such amide compounds include: aryl cycloalkyl propionamides
(Patent Document 1),; 2,3-di-substituted trans olefinic
N-heteroaromatic or ureido propionamides (Patent Document 2);
alkynyl phenyl hetercaromaticamides (Patent Document 3) ; hydantoins
(Patent Document 4); substituted phenylacetamides (Patent Document
5); para-alkyl, aryl, cyclohetercalkyl or heteroaryl (carbonyl or
sulfonyl) amino substituted phenyl amides (Patent Document 6);

alpha-acyl and alpha-heteroatom-substituted benzene acetamides
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5 compounds (Patent Documents 11 to 21) . However, these patent
documents do not disclose acrylamide compounds in which two fluorine
atoms are attached to different carbon atoms of a cyciopentyi group.
PRIOR ART DOCUMENT PATENT DOCUMENT 10 [0006] [Patent
Document 1% W02000/058293 pamphlet [Patent Docu entgé

(Pt G2 001/641316 Remphiec foent BSeuert o] Wozou10k3aB8n " Document

amphlet [Patent Document 4] W02001/083478 pamphlet 15 [Patent
)i B EEelt £ BRI R PABHIEE (LRt BocRGart 1

02001/085707 pamphlet [Patent Document 7] W02002/008209
ot oRIeU TPLtent Docuert 8 WWOZ0USI0TA312 hamfphiet foater 07 #-01
ocument 9] WQ2002/04617 let 20 [Patent Docyment 10] .
b 009103438 parmphlel TPAAL DR mEnt LI WOZODAIOE36e8" "= =752
amphlet _[Patent Document 12] W0200 2031 pamphlet [Patent
comp R e IO 2GRS obb% P et Ihatert Dihen TR S patent
do cur\rll\éonzcoﬁo I%/t% %3?%2%19 éa cr:g%hsl(%t a% g Jgg%%ﬁ %eggéfrgﬁg%%‘ SV\{%ZV%I%Et/c 1%%%)4f luorine

pamp atent Document 0 pamp atent
acumen W02006/0 4 pa et _[Patent Document
=t omg D R R S i e ey 1 group.

pr10091%34%,8 {Bateht Document 20] WO2007/026761 pamphlet [Patent
Document 21] W02008/012227 pamphlet

PATENT DOCUMENT

[0006]
[Patent Document 1] WO2000/058293 pamphlet
[Patent Document 2] W02001/044216 pamphlet
[Patent Document 3] WO2001/083465 pamphlet
[Patent Document 4] WO2001/083478 pamphlet
[Patent Document 5] WO02001/085706 pamphlet
[Patent Document 6] WO2001/085707 pamphlet
[Patent Document 7] WO2002/008209 pamphlet
[Patent Document 8] W02002/014312 pamphlet
[Patent Document 9] W02002/046173 pamphlet
[Patent Document 10] WO2003/095438 pamphlet
[Patent Document 11] WO2004/052869 pamphlet
[Patent Document 12] WO2004/072031 pamphlet
[Patent Document 13] WO2004/072066 pamphlet
[Patent Document 14] WO2005/103021 pamphlet

[Patent Document 15] WO2006/016174 pamphlet
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NON-PATENT DOCUMENT 0007] [Non-Patent Document 1] Diabetes 45,
223-241 (1996) 10 [Non-Patent Document 2] Diabetes 41, 792-806
(1992) [Non-Patent Document 3] FASEB J.10, 1213-1218 (1996)
SUMMARY OF THE INVENTION PROBLEMS TO BE SOLVED BY THE

INVENTION [0008] 15 It i bject of ti tion t id
con UGS HETHEMGH exitent o0 MEAarl BHGBFan Skoolont
o breuenbn 5t aAbitbs. dBedly? SH e TR MEARS FOR SOLVING.
THE_PROBLEMS 20 [00Q9].T [ h ducted
extCRNE SUBES 16 S5l T SO S/oble ank AL at; among
acr ]gargide coﬁgnpoundsthalvé g %,4-%ifi%oro§yﬁiopelgtyi%04159 at
3-posi |oennt1f1eréjo P?grrﬁpoungs Lﬁ'avrng éapéecrfﬁc stéreo structures have
lent GK activati 5 [ ts. T h t
VEATON oo ot ot e 00Tl Ko Gh Hhe Srosont

inven comp ccor € present

inv gnrrlla g,toﬁggfol ing; d represented by the
gerngra? or%nuEfa %ﬂ or aF égﬁar%}uoécj%)%%ggy acécjzz ab g%saﬁltfhereof:
non- R -AChsigRhermula 1] F

[0007]

[Non—-Patent Document 1] Diabetes 45, 223-241 (1990)

[Non-Patent Document 2] Diabetes 41, 792-806 (1992)

[Non—-Patent Document 3] FASEB J.10, 1213-1218 (1996)
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0008]

It is an object of the present invention to provide compounds
havinganexcellent GKactivatingeffect or anexcellent hypoglycemic
effect and tomake use of the compounds for the treatment or prevention
of diabetes, obesity, and the like.

MEANS FOR SOLVING THE PROBLEMS
[0009]

Thepresent inventorshave conductedextensive studiestosolve
the above problems and found that, among acrylamide compounds having
a 3,4-difluorocyclopentyl group at 3-position thereof, compounds
having specific stereo structures have excellent GK activating and

hypoglycemic effects. Thus, the present invention has been



FFHHH (1) R"'~N.ARZO [0012] 10 (wherein R1 and R2 are each

independently a hydrogen atom, a halogen atom, an amino group, a

hydroxyl group, a hydroxyamino group, a nitro group, a cyano group, a

sulfamoyl group, a C1 to C6 alkyl group, a C1 to C6 alkoxy group, a C1to

6 aI%yIsquanyl group, a C1 to C6 alkylsulfinyl group, a C1 to C6

comP Afk§f&afonyl group, or a C1 to C6 15 alkoxy-C1 to C6 alkylsulfonyl group,

[0018nd A is a substituted or unsubstituted heteroaryl group). [0013] (2) The
cémpound according to (1) or a pharmaceutically acceptable salt thereof,
wherein R1 and R2 are each independently. 20 a @%110 en ato L
PRI o & CXG0CE LTI ohdc TUOA (3 e Tellowing:
co und according, to (1) or a pharmaceutically acceptable 5 salt
T LSt TR T RS hort br B el el oo Gl g isd) ©F
C1 to C6 alkylsulfonyl group..[0015] (4) The compound according to (1) or

> pharrg%%%lrlcr%néggélt%alI?%\ég%)cge%[%a[ﬁe Sé%]ﬂtqihetr}é%fe\/voz%e'rein R1 is a hydrogen

[001?t]°m and R2 is a C1 to C6 alkylsulfonyl group. [0016] (5) The compound

according to (1) or a pharmaceutically acceptable salt thereof, wherein

rcnefR1dg 2 Mydrogen atom, and R2 is

[0012]

10 (wherein R' and R? are each independently a hydrogen atom, a halogen
atom, an amino group, a hydroxyl group, a hydroxyamino group, a
nitro group, a cyano group, a sulfamoyl group, a C; to C¢ alkyl group,
a C; to C¢ alkoxy group, a C; to Cs alkylsulfanyl group, a C; to Cq
alkylsulfinyl group, a C; to C¢ alkylsulfonyl group, or a C; to Cg

15 alkoxy—-C; to Cg alkylsulfonyl group, and A is a substituted or
unsubstituted heteroaryl group).

[0013]
(2) The compound according to (1) or a pharmaceutically
acceptable salt thereof, wherein R' and R? are each independently

20 a hydrogen atom, a halogen atom, or a C; to C¢ alkylsulfonyl group.
[0014]

(3) The compound according to (1) or a pharmaceutically acceptable
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10 a cyclopropylsulfonyl group. [0017] (6) The compound according to (1)
or a pharmaceutically acceptable salt thereof, wherein R1 is a hydrogen
atom, and R2 is a methylsulfonyl group. 15 [0018] (7) The compound
according to any of (1) to (6) or a pharmaceutically acceptable salt

thereof, whereén the,compound is represented by the ge er%I formula (la):

saLt (6016196 [CHEMical fofinula 2] FYFEATTH PHIA)CRINCA RIT0020(6

» . (wherein R', R2, and A are as defined in (1)). [0021] (8) The compound
R lélc?:orcdinacfo %ﬁygé[}ii)lfou?é%rﬁ ipﬂﬁﬂﬁ ceutically acceptable salt
ereof, wherein the compound is 5 represented by the general formula

): [0022] [Chemical formula 3] P4 F...tiH " H A (ib)

(4) The compound according to (1) or a pharmaceutically

[001

acceptable salt thereof, wherein R' is a hydrogen atom and R? is
a C; to C¢ alkylsulfonyl group.
[0016]

(5) The compound according to (1) or a pharmaceutically
acceptable salt thereof, wherein R' is a hydrogen atom, and R? is
a cyclopropylsulfonyl group.

[0017]

(6) The compound according to (1) or a pharmaceutically
acceptable salt thereof, wherein R' is a hydrogen atom, and R? is
a methylsulfonyl group.

[0018]

(7) The compound according to any of (1) to (6) or a
pharmaceutically acceptable salt thereof, wherein the compound is
represented by the general formula (la):

[0019]

[Chemical formula 2]

[0020]



R20 R' 0023] 10 (wherein R', R2, and A are as defined in (1)). [0024] (9)
The compound according to any of (1) to (8) or a pharmaceutically
acceptable salt thereof, wherein A is an unsubstituted heteroaryl group or
a heteroaryl group that is 15 mono-substituted with a halogen atom, a C1
to C6 alkyl group optionally substituted with a halogen atom or a hydroxyl
(Whepisup, & C@&Féof?y éQlérguﬁ‘ Spﬁ%r%lﬁl/es%bjsﬂtu?gd With a halogen atom
[Oozgr] a hydroxyl group, a nitro group, a cyano group, or a group represented
y the formula of -(O)p(CH2)mC(O)OR3 (wherein R3 is a hydrogen atom
or i t0.C6 20 alkyl group, m is an integer of O ta 2, and p is 0 qQr 1).
00351 7 L5} Tre BTy SERCTaN (o e (10 ) chea (03 9
harmaceuticall mmetbhsmu reof, wherein A is a heteroaryi grou
phar R b eH it & et Ao I R Ce alyt g ae e is
C1 to.C6, hydroxyaikyi grou 5%0026 11) compound according to
> reprgﬁﬁ %F?l% %3(8)%%{? a ﬁ%rerﬁgéeu |(?:raIITI1)L/1 ffccé-%%gb]e salt thereof, wherein A
[0 02§]a heteroaryi group that is mono-substituted with a C1 to C6 aikoxy
group optionally substituted with a halogen atom or a hydroxyi group, or a
[Che%ilctg Q%gi}(kgéx-giB 0 to C3 aikoxy group. [0927] 12) The compound
according to any of (1) to (8) or a pharmaceutically

A
(1b)
[0023]
10 (wherein R, R?, and A are as defined in (1)).
[0024]

(9) The compound according to any of (1) to (8) or a
pharmaceutically acceptable salt thereof, wherein A is an
unsubstituted heteroaryl group or a heterocaryl group that is

15 mono-substitutedwithahalogenatom, aC;toCgalkyl groupoptionally
substituted with a halogen atom or a hydroxyl group, a C; to Cs alkoxy
group optionally substitutedwith a halogen atomor a hydroxyl group,
a nitro group, a cyano group, Oor a group represented by the formula
of —(O)p(CHz)mC(O)OR3 (wherein R’ is a hydrogen atom or a C; to Cg

20 alkyl group, m is an integer of 0 to 2, and p is 0 or 1).

[0025]
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acceptable salt thereof, wherein A is a heteroaryi group that is
mono-substituted with a C1 to C6 aikyisuifanyi group that is optionally 15
substituted with a halogen atom or a hydroxyi group. [0028] (13) The
compound according to any of (9) to (12) or a pharmaceutically
acceptable salt thereof \gherein A js an unsubstituted or

moho subettuted TR B s emberst 26 hatstoRfontatc fify, the °F @

heteroaromatic ring containing 1 tq 3 heteroatoms selected froma sulfur
pharm ceutfcaalf accepta Tg %aqt ti}u?reo WShFrﬁg_P]AlS ﬁeteroaryl
atom, an oxygeh atom, and a nitrogen atom, ohe of which is anitrogen

atom adjacent to a ring-connecting atom. 0029] 25 (14) The compou
7o AP o (o 0 12 75 6 e LUy Bolp e SHe 21ky1
routher((a)g):f, gvhgreicnoA és an gggg{bs&'ﬂte% orrmono-substituted fused
J ﬁéterocycle having & five< or Six-membefed h&teroaromatic ring, the
[Oozgfjteroaromatic ring containing 1 to 3 heteroatoms selected from a sulfur
atom, an oxygen 5 atom, and a nitrogen atom, one of the heteroatoms

being a nitrogen atom adjacent to_a ring- necting atom. 0030] (15) The
o ECEring o ity of (9 L13) o ohiatedcaty o1y

ccee S S VT A S S e 1
Hwnoﬂggggi%k%tedwitheaCltoC6alkoxygroupoptionallysubstituted
with a halogen atom or a hydroxyl group, or a C; to C3 alkoxy-C;
to C; alkoxy group.

[0027]

12) The compound accordingtoanyof (1) to (8) or apharmaceutically
acceptable salt thereof, wherein A is a heterocaryl group that is
mono-substitutedwithaC;toCgalkylsulfanyl groupthat isoptionally
substituted with a halogen atom or a hydroxyl group.

[0028]

(13) The compound according to any of (9) to (12) or a
pharmaceutically acceptable salt thereof, wherein A is an
unsubstituted or mono-substituted five- or six-membered
heteroaromatic ring, the heterocaromatic ring containing 1 to 3
heteroatoms selected fromasulfuratom, anoxygenatom, andanitrogen
atom, one of which is a nitrogen atom adjacent to a ring-connecting
atom.

[0029]

(14) The compound according to any of (9) to (12) or a



10

S~ \~14 HNib NNN/J NON~I'N"N/ N/-<SHNNto LLI6NX) N
0032] (16) The compound according to (1) or a pharmaceutically
acceptable salt thereof, selected from the group consisting of (E)-3-[(IcL,
5 3a, 4a)-3,4-difluorocyclopentyl]-N-(5-fiuorothiazoi-2-yi)- 2 -(4-(me

ISUIfO[’lI Ho\éyl)ac Iam@ (E)- -(5 |orotl%|a20|2 3[(Ia 3a,
phar% )Cﬁlﬁt&u gg y&%ﬁ Riy=2-{a-ih fhy‘f UFfbRSIBheMMach? 10 amide:
unsu% §1[A(L13|ﬁﬁf:)?]ofc§/n888eﬁt1§/kisztﬁ4 Fr%%ﬁ%wsu ?onylfpthe nyRg having @ five-
or s-methé/ iazoi- Zﬁll ch_ylamlde} %1 hetar atic rin

ila)§ uorocyuopenfi‘n]%Tl iLme ﬁﬂfo hene)ﬁa(g%n g
-methylthjazoi crylamide (+) gze) gf\
Contia)né 2di Iéorécfl{c%pgntyﬁfﬁlf 5 al%rr%e hyi- (ihéad%)l«l) a%r4atom’ an oxygen
atom,ylghéuo' o ¥|1]: %"n a%@rxl,suolfr(l)enyc)f)hcekrllgl)l'?crcyel%ngg & m(s) }gE -gg(lg’nzla'trogen
atom adjacent to a ring-connecting atom.
[0030]

(15) The compound according to any of (9) to (12) or a
pharmaceutically acceptable salt thereof, wherein A is an
unsubstituted or substituted heterocaromatic ring selected from the
following rings:

[0031]

[Chemical formula 4]



4a)-3,4-difluorocyclopentyl]-N-[4-(2,2-dimethyi-1,3-dioxolan-4 10
-yl)thiazoi-2-yl]-2-(4-(methyisulfonyi)phenyi)acrylamide, (+)-(E)-3-[(la, 3a,
4a)-3, 4-difluorocyclopentyl]-N-[4-(1,2-dihydroxyethyi)thiazoi-
2-yl]-2-(4-(methyisulfonyi)phenyi)acrylamide, (-)-(E)-3-[(la, 3a, 4a)-3,
4-difluorocyclopentyl]-N-[4-(1,2-dihydroxyethyi)thiazoi- 15

2-yl]-2- (4 (methylsulfonyl)phenyl)acrylam|de

(E 4-tert- butylt 2 -yl]-3-[(la, 347
dlfluor y|] -2-(4- |s @nyi)pheényi r)u amide,
(E I

(la, 3a,
4a)- 3 4- dlfluorocyC|openty|] -2-(4- (methylsulfonyl)phenyl) N-{4 20
-[2- (tetrahydro -2H-pyran-2- yloxy)ethyl]thlazol -2- yI}acryIamlde (E)-3-[(la,
3a, ,51a) -3,4-difluoraeyclop
-(£3tnethyisufonyphenyi) cryla
a)-3,4r-difluoro CIO ntyl] N
ol-

-methyl-1,2,4-thiadiazol-5- yl)acrylamlde (E)-3-[(la, 3a,
4a)-3,4- dlfluorocyclopentyl] N-(3- ethyl 1,2,4- thladlazo -5-yi)

metRyisulfonyi)p e, (E)-3-[(a ~'
)- 3) difluotocyclopent ] N-(3+methoxy-1,2,4- h| dlazo
P /’

[0032]

(16) Thecompoundaccordingto (1), orapharmaceuticallyacceptable
salt thereof, selected from the group consisting of (E)-3-[(1la,
3a,

4) -3, 4-difluorocyclopentyl] -N—-(5-fluorothiazol-2-y1l)-2-(4-(me
thylsulfonyl)phenyl)acrylamide,
(E) -N-(5-chlorothiazol-2-y1l)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)acryl

10
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[)-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-2-(4-(methyisulfonyi)phenyi)-N-(p yridin-2-yi)
acrylamide, (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-N-(5-fluoropyridin-2-yi)-2-(4-(me 15
thyisulfonyi)phenyi)acrylamide, (E)-N-(5-chloropyridin-2-yi)-3-[(la, 3a,
amldﬁa) 3L d’l%ucgrb]c%loﬁg‘ntyl] 2-(4-(methyisulfonyl)phenyi)acryi amide,

) a3 SRS BRI 2 (r%eth%usﬁﬁ%ﬁ{hﬁﬁéh]yﬁomfé)f@enyl) - (4
(methylthio)pyridin-2- %acr lamide,

e (R RIEEiopropyByYidin 2513 (a, 34, S

4a)-3,4- dlfluoroc cIo ent%/rl &4 (methgllskjlfon%;%rg%nf/f)acr | amide,

?E%fiiiﬁé“o ere o o gs
iflu Cf en y r stf El -yl

L ?meﬁﬂylsufoﬁyl phé acryarhld 3]

431a)3 ]%w%rnogﬁogentnyl yl%l\t: %th is Ifamo%%eyrid3 _dioxolan—d
-y1) € 4%)1§-z Q'f'ﬁoﬁ}’c'?l@‘?%w']' 'é%']?sthi’ks A@TY%‘%%”Q’D N{Py1anide,

yrazm yl)ac amide, (E)-3-

AL (illfl 8{‘0% opentyl]-N-(5-methylpyrazin-2-yl)-2-(4-(me
|su?fo y% phenyijacrylamide, (E)-3- [(Ia 3a,

i3 lopent _2vi)-2-(4- |
;)SUl ony L;)%fg}%%:gi%%ﬁaé/ﬁie@ ergﬂn _é@me‘ghg/mgtl,3—dloxolan—4

f | j
éﬁh@%sﬁ%nssg%hg:y%;ﬁi?;faﬂratéd%%%ﬂ%@%@%@%W Do

4@)) 34- qlfl &rocs?/gopentyl] N-[5-(2-methylethoxy)pyrazin-2-yl
] -2-(4- (me hyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a,

4) -3,4-difluorocyclopentyl]-N-[4-(1, 2-dihydroxyethyl)thiazol-

2-y1l]-2-(4-(methylsulfonyl)phenyl)acrylamide, (-)—-(E)-3-[(1la, 30,

4) -3,4-difluorocyclopentyl]-N-[4- (1, 2-dihydroxyethyl)thiazol-

2-y1l]-2-(4-(methylsulfonyl)phenyl)acrylamide,

(E)-N-[4-tert-butylthiazol-2-y1]-3-[(la, 30,

4) -3, 4-difluorocyclopentyl]—-2-(4-(methylsulfonyl)phenyl)acryl

amide, (E)-3-[(loa, 30,

4) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)-N-{4

-[2-(tetrahydro-2H-pyran-2-yloxy)ethyl]thiazol-2-yl}acrylamide,

(E)-3-[(1la, 30,

4) -3, 4-difluorocyclopentyl] -N-[4-(2-hydroxyethyl)thiazol-2-yl

]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl] -N-[5-(N,N-dimethylsulfamoyl)thiaz

0l1-2-y1]-2-(4—- (methylsulfonyl)phenyl)acrylamide, (E)-3-[ (1, 30,

11
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4a)-3,4-difluorocyclopentyl]-N-[5-(2-methoxyethoxy)pyrazin-2-y
[]-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a, 15
4a)-3,4-difluorocyclopentyl]-N-[5-(3-methoxypropoxy)pyrazin-2-

yl]-2-(4- (methyisuIfonyi)phenyi)acrylamide (E)-3-[(la, 3a,

4a) -3,4- dlfluorocy entyl]-N-[5-(2-ethoxyethoxy)pyrazin-2-yl

f?%ﬂ% Hﬁ§&ﬁ¥ )ﬁﬂgﬁ%y ¥y%ﬁﬂi§§%§@§g leera21ne l-ylsulf

-3,4-diflu roc lopentyl]-2-(4-(methyisulfonyi hen N-{5 20
Orlyl[ me%l%;thlo)% ox%)/]p ")(’r/az(Z %ﬁlffa?crgl%\fmaéd % I}/y)l Jacrylamide,
E) -2- ﬁa(methylsulfonyl)phenyl) -3-[(la, 3a,

~4a)- L3 dlflégrocyclopentyl] N-[5-(2-hydroxyethyithio)pyrazin-

af]? aUsr Gy dopERN 2L ety TBR AR R R =my 1) - (1
[2 (tet d?,h%grci 2I5-| e)ir%cr é}@f’é@oxyl%y@%iﬂ'2'¥&acr¥|0"2‘mid 13 e,
B e R v

e t4a)lj 3[]%3%2%33 - %2%/ l(me-t{5 guef on%p%ﬁ%%lg::rﬁimld ?%’3 E(%

) %n 4- yf]%;:zlflr?%r%)/% emﬁhﬁéﬁlfﬁny%ph nyll)rqa?:%;}l/aml dlg@)-af-[a(ll_S_yl)
- e G e P
- I LS L MO 02015

1)-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

40) -3, 4-difluorocyclopentyl] -2—(4— (methylsulfonyl)phenyl)-N—(p

yridin-2-yl)acrylamide, (E)-3-[(lo, 30,

4a) -3, 4-difluorocyclopentyl]-N-(5-fluoropyridin-2-yl)-2- (4— (me

thylsulfonyl)phenyl)acrylamide,

(E) -N- (5-chloropyridin-2-y1)-3-[(la, 30,

40) -3, 4-difluorocyclopentyl]-2— (4— (methylsulfonyl)phenyl)acryl

amide, (E)-3-[(lo, 30,

400) -3, 4-difluorocyclopentyl]-2-(4-(methylsulfonyl)phenyl)-N-[5

—(methylthio)pyridin-2-yl]acrylamide,

(E) -N—- (5-cyclopropylpyridin-2-y1)-3—-[ (la, 30,

40) -3, 4-difluorocyclopentyl]-2—(4— (methylsulfonyl)phenyl)acryl

amide, (E)-3-[(la, 30,

40) -3, 4—difluorocyclopentyl] -N-[5- (hydroxymethyl)pyridin-2-y1)

—2—(4—- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(lQa, 30,
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15 5-{(E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl-2-(4-(methyisulfonyl)phenyi)]acryi
amide}pyrazin-2-yiphosphonate, diethyl (5-{(E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl-2-(4-(methyisulfonyl)phenyi)]acryi

amide Cip razin-2-yi)methyiphosphonate, (E)-3-[(la,

%) ~Zayt3 i fitigroeyeiopeRi) IN-fil m@thg/lf’ﬂ—‘%y’r\hi%}réeﬁﬁi fgulfamoyl)pyrid

(meth isulfonyi)phen |)acr lamide, (ﬁ) -3-[(
tn-2200 3 afihorRy EOBeAR Y TlYétW s Serulmge (51-3-11a, 3,

meth isulfonyi)phenyi)a cr Iamlde

o d oo o R SLE A SoBYad Phenyl) N (p

4-( |sulfon |)pheny|)acrylam|de E)-3-[(la, 3a, 14
Y azﬁg A‘g dif IGS %78f8bg%fyl] é fluorSethyf1H- pyra20| -3

-yl]-2-(4-(methyisulf | id la,
e e T R
tmﬁ%a%&r#u%ﬁocygﬁg i e o b
hyisulf h
o G S oo
oA R 5 10

clopen {{(4R tiox
200) )%'a” -4y eﬂggs}%[y R%rgaé%'tg Y- %1@(5”“ hyisulfonyi phenyl, 1) 2 (4- (m

dcrylamide

ethyggﬁ?ﬁ dlfl%ﬂ?ﬁ%}gdogfrr:gé]% él {%ﬁl 5() (fr(’é ﬂlyr/?seut\hg%él)?)f?en);l 1)5a(:rylam|de
—gghaéQ%f%%rocyclopentyl]— N-[5-(2-methylethoxy)pyrazin-2-y1l

]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

400) -3,4-difluorocyclopentyl] -N-[5-(2-methoxyethoxy)pyrazin-2-y

11-2-(4- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl] -N-[5- (3—-methoxypropoxy)pyrazin-2-

y1]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl] -N-[5-(2-ethoxyethoxy)pyrazin-2-yl

]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

4a0) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)-N-{5

—[2-(methylthio)ethoxy]lpyrazin-2-yl}acrylamide,

(E)-2-(4— (methylsulfonyl)phenyl)-3-[(la, 3,

4) -3, 4-difluorocyclopentyl] -N-[5-(2-hydroxyethylthio)pyrazin-

2-yllacrylamide, (E)-3-[(la, 3o,

4) -3, 4-difluorocyclopentyl]—-2-(4- (methylsulfonyl)phenyl)-N-{5

-[2-(tetrahydro-2H-pyran-2-yloxy)ethoxyl]lpyrazin-2-yl}lacrylamid
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4a)-3,4-difluorocyclopentyl]-N-{I-[(2R)-2,3-dihydroxypropyl]-1
H-pyrazoi-3-yl}-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a, 20
4a)-3,4-difluorocyclopentyl]-N-{I-[(2S)-2,3-dihydroxypropyl]-1
H-pyrazoi-3-yl}-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-N-(isoxazoi-3-yi)-2-(4-(methyisul fonyi)phenyl)

e (Beryfanmite™E)28(la, 3a, 25
4a)-3,4-difluorocyclo entyl]-N-i6-methoxybenzo[d thiazoi-2-yi) 15 ,

00 ‘%-6&%5&&%%%%%5&?&{%% fylamide, (B)-3farsgyethoxy)pyrazin-2-
4a)-3,4-difluorocyclopentyl]-N- 6-(difluoromethoxﬁbenzé%[d]thi

Yl)‘ézd|f}2‘-§ﬁ}]°:§-1w-](&%%£ﬁ§l§ﬂﬁo? BREMYITECYIAMTdE S E)-85ti0¢; [ 4% 3%

T S
-2-{2-[(R)-2-(4- Isulf Npoh [)-3- 3 )
an- P T i R I A ) pheny ) acrylamide,

_§tgitﬁed 10 [8033] (17) The compound according to(1),or a
har acfeu%icélly acceptable salt thereof, selected from the group

onsisting of (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 3a .
1) RGO dopeRS I NS Tlotoim abal 3y Jaersaiag 1 52 3~cioxo
1an_@)g-,wjiééﬂfgg@ﬁh'%gh%-%k%a(é-&@é@89@@@{@&8%‘)%&@1 ARy ge,
4a)-3,4-difluorocyclopentyllacrylamide,
(E) _g@ﬁ-{&-,(c%%gpropylsuIfonyl)phenyl)-3-[(la, 3a,

4) -3, 4-difluorocyclopentyl] -N-{5-[ (2R) -1, 2-dihydroxyethyl]pyr
azin-2-yl}-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(lq,
3a,

40) -3,4-difluorocyclopentyl] -N-{5-[(2S)-1,2-dihydroxyethyl]pyr
azin-2-yl}-2-(4- (methylsulfonyl)phenyl)acrylamide, diethyl
5-{(E)-3-[ (1o, 30,

4) -3,4-difluorocyclopentyl—-2-(4-(methylsulfonyl)phenyl)lacryl
amide}pyrazin-2-ylphosphonate, diethyl (5-{(E)-3-[(lQ, 3d,

4) -3,4-difluorocyclopentyl—-2-(4-(methylsulfonyl)phenyl)lacryl
amide}pyrazin-2-yl)methylphosphonate, (E)-3-[(la, 3,

4a) -3,4-difluorocyclopentyl] -N-[1-methyl-1H-pyrazol-3-yl]-2-(4
—(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 3,

4) -3, 4-difluorocyclopentyl]-N-[l-ethyl-1H-pyrazol-3-yl]-2-(4-
(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 3o,

4) -3, 4-difluorocyclopentyl]-N-[1-(difluoromethyl)-1H-pyrazol-

3-yl]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(1l0a, 30,

14
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4a)-3,4-difluorocyclopentyl]-N-(4-methylthiazol-2-y1)acrylamid 20 e,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-N-(5-methylthiazol-2-y1)acrylamid e,
(+)-(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 3a,

4a) -3,4-difluorocyclopentyl]-N-[4- (2 2 dlmethyl -1,3-dioxolan-4
%ﬂjﬁﬂi&&%ﬁﬁﬂﬁ&@ Qﬁagtﬁi (2-fIvoroethyl)-1H-pyrazol-3

(E)-2-(4- (c Isulfonyl phen N-3-[(la, 3a, 16
-ylué) Aot Ey ORI P S o g ol 23 [ (16, 30,

|)th|a20| -2-yllacrylamide,
é) NSASEHBURY T8 D21 @4y EiopPspya Ry she yies e, sl |
3,4-difluoroc CIO en ilacrylamid
%2%&%5;%ﬁﬁ ﬂﬁbﬂ%ﬁ§ﬁ%9§b.3§l Jacrylamide, (E)-3-[(1lc,
4a) -3,4- dlfluorocyC|0penty|] -N-[5-(4-methyipiperazin-1-yisulfo
" nyDthiazol-2-yllacrylamide, methyl

[ [ If i)ph I
gé)%ggfﬁléig%y;&]%ggéﬁg&y Zr)#ﬁd ﬁ%lgzm ayﬁa Sl%krl\gltle 1%)H pyrazol-
E)- |
3 ylﬁl g}" (%g%%ro%ls%on ﬁ}%ll diazdig J) (yla?% de 30

difitioro clopenty =N-(

“d) 3<§f‘ S t&r‘?%e e yf('?%,ﬁifh.amo.%s-yﬁsagryﬁ e

H- pyg%k%i4égﬁ%q099¥ﬁuﬁﬁ®€ hPQMQE%Kgﬁ hé%yl Jacrylamide,
4a -3,4-difluorocyclopentyl]-N-(3-ethyl-1,2,4-t |ad|a20| 5- yI}/ acrylamide,
é{& (C)écdppropylsulfonyl)phenyl) -3-[(la, 3a,
4-difluorocyclopentyl]-N-(3-phenyl-1,2,4-thiadiazoi-5-yl )acrylamide,

§E)42<§‘1§% clopra ¥'§8 ’ﬁ‘{d&??”ﬁ@ grlla, 3 ~shimethyl-1, 3-diox

43)-3,4-difluorocyciopent pyridin-2- yl)acrylﬁamlde
olanﬂ%L%iﬂ&@gW¥¥?p¥ﬁuE9@ﬂggﬁm¥Df&MEQ3@4— (methylsulfonyl)phenyl

30

)acrylamide, (E)-3-[(la, 30,

4a0) -3,4-difluorocyclopentyl ] -N-(1-{[(4S)-2,2-dimethyl-1,3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl)-2-(4—- (methylsulfonyl)phenyl
)acrylamide, (E)-3-[(la, 3,

4) -3, 4-difluorocyclopentyl]-N-{1-[(2R)-2,3-dihydroxypropyl]-1
H-pyrazol-3-yl}-2-(4-(methylsulfonyl)phenyl)acrylamide,
(E)-3-[(1la, 30,

4a0) -3,4-difluorocyclopentyl] -N-{1-[(2S)-2,3-dihydroxypropyl] -
H-pyrazol-3-yl1}-2-(4-(methylsulfonyl)phenyl)acrylamide,
(E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl] -N-(isoxazol-3-yl)-2-(4-(methylsul
fonyl)phenyl)acrylamide, (E)-3-[(la, 3,

4) -3,4-difluorocyclopentyl] -N-(6-methoxybenzo[d]thiazol-2-y1)
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4a)-3,4-difluorocyclopentyl]-N-[5-(methyithio)pyridin-2-yljacr ylamide,
(E)-N-(5-cyclopropylpyridin-2-yl)-2-(4-(cyclopropyisulfonyl)ph enyi)-3-[(la,
3a, 4a)-3,4-difluorocyciopentyilacrylamide, 25
(E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a, 17

4a -3,4-difluorocyciopentyi]-N-[5- (hydroxymethyl)py%dm -2- Il 1acrylamide,

ﬁl?ﬂé’ﬁc? BYiShRERYiRES 23 (R 54 Sat,
4a) 3,4- dlfluorocycmgentyl] N-[5-(N,N-dimethyisulfamoyi)pyrid .
) i Dy ATk aRTaE S @3@@@%eyabp%py@a%&ﬁmmﬁﬁ%xmabgazo Jthi

4a)-3,4- dlfluoroc CIO i] yrazin-2-yi)acrylamide,
azol(EZ) éthigyC‘ép &Xﬁifﬁ%ﬂ%ﬂ% éDR%I? )y crylamlde, (E)-3-[ (1o

4a)-3,4- dlfluorocyC|openty|] N-(5- methylpyrazm -2-yi)acrylamid e,
& (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a, 10

)34% uoroc ciopentyl]-N- ethy yr in-2-yj)acrylamide, .
%E)Z?& C&E%%%Oﬁﬁgum%%n ﬁinyb Kl meggox eggoxy ythiazolol[5,

difl t | N- th B | q
é?ﬁ‘ztyﬁé{p%ﬁ'yﬁ’.ﬁﬁl WG ONRMBS BRI e, anc

o R e

CIO pyisulfonyi)

):3,4-difluoroc CIO entyi N th e yra2| I B
?ac?yldl%}u?ﬁf- %%EP/op |qu71‘\(])€l pﬁ{;e 5]30 ¥ 4-blpyridin

o_ ylg%:}% C@{Ig%acycmpentyl] N-[5-(2- methoxyethoxy)pyrazm -2-y
1]acrylam|de (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a, 20

[oo3§ )-3,4-difluorocyciopentyi]-N-[5-(3-methoxypropoxy)pyrazin-2-
yllacrylamide, (E)-2-(4-(cyciopropyisulfonyl)phenyl) -3-[(la, 3a,

(17) 4arB&edifinoromyciopentyl-Ny[p(Z-efhoxyethexy)pwazine2yh11y acceptable
salt thereof, selected from the group consisting of
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4) -3,4-difluorocyclopentyl]-N-(5-fluorothiazol-2-yl)acrylamid
e,
(E)-N—-(5-bromothiazol-2-yl)-2-(4-(cyclopropylsulfonyl)phenyl) -
3-[(1la, 30, 4d)-3,4-difluorocyclopentyl]lacrylamide,
(E)=2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4a) -3,4-difluorocyclopentyl] -N-(4-methylthiazol-2-yl)acrylamid
e, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl] -N-(5-methylthiazol-2-yl)acrylamid
e, (+)—-(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3, 4-difluorocyclopentyl] -N-[4-(2,2-dimethyl-1,3-dioxolan-4
-yl)thiazol-2-yllacrylamide,

(=)—(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

16
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Jacrylamide, (E)-2-(4-(cyciopropyisulfonyl)phenyl)-3-[(la, 3a,
4a)-3,4-difluorocyciopentyi]-N-{5-[2-(methylthio)ethoxy]pyrazi 25
n-2-yl}acrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 18 3 (X,
4a)-3,4-difluorocyclopentyl]-N-{5-[2-(tetrahydro-2H-pyran-2-yl

oxy)ethoxylpyrazin-2-y3}acrylamide, . .
4ot —és)-2-?4-%3}&6&8ﬁﬁ%ﬁﬁ&%%bﬁw_@gmég g3 gimethyl-1,3-dioxolan-4

4a)-3,4-diflyorocyclopentyl]-N-[5-(2-(hydroxyethoxy)pyrazin-2-
RE §§al(?r)zl%rrﬁgé}/ ecE%)/aZC ZV-[(Ec%//ncl:ilopérépyisuIfonyl)phenyl) -3-[(la, 3a,

(E) —@?@_’3 5%;1/ #g;t(i)h? %%Lf%ﬁa %%Qé%??e 7[9‘5)'32 Z-ﬁgm?tgyg}gﬁ;gg)gg lsulfonyl)phe
E)-2-(4- i isulf )ph -3-[(la, 3a, 10 ,
0y1) 43 e B Rar N A o e BRI B ERg Lemide
lan-4- in-2-y3 id
) fg;)gé.gi.%?a{yéﬁ?&aaléﬁé?%%zﬁ@?@@ma% s (e o
a)-o,4-aifluorocyciopen -N-19- -1,2-0l roxyetr r .
) SRR, ()22 (- by P lapyIIOR P RERT 3114 345715
) 8830 uoto0ycopenty NS (RSl 2-ciydroxyethyoyr
amide, diethyl

azin-2-ylacry et

- -2-(4- i isulf i N-3-[(I
- (2 D PR T e o T e, 39

_dieth -{(E)-2-(4-(cyciopropyisulfonyi) 19? N-3-[ Ig % oA ropionate
o) gé)%é),%égi#%gﬁ)%%lé%gﬁte;ﬂg?%jaangfa }p%ragéjﬁ)}# mzet yiéhgslp;héjnatg, e

(E) - é))@%é%%%ﬁ%gg%% -I?P?r?]}é%ﬁﬁ-%ﬁlp&%_og- %ﬁjac%% ’

4) -3,4-difluorocyclopentyl]-N-(1,2,4-thiadiazol-5-yl)acrylami
de, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4a0) -3,4-difluorocyclopentyl] -N-(3-methyl-1,2,4-thiadiazol-5-y1
)acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
40) -3,4-difluorocyclopentyl] -N-(3-ethyl-1,2,4-thiadiazol-5-y1)
acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lQ, 3d,
4) -3, 4-difluorocyclopentyl] -N-(3-phenyl-1,2,4-thiadiazol-5-yl
)acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lQ, 3d,
400) -3,4-difluorocyclopentyl]-N-(pyridin-2-yl)acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl] -N-[5- (methylthio)pyridin-2-yl]acr
ylamide,
(E)-N—-(5-cyclopropylpyridin-2-yl)-2-(4-(cyclopropylsulfonyl)ph
enyl)-3-[(la, 3o, 4o)-3,4-difluorocyclopentyl]lacrylamide,

(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
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25 amide, (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a, 19
4a)-3,4-difluorocyclopentyl]-N-(I-ethyl-IH-pyrazol-3-yl)acryla mide,
(E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-N-(I-(2-fluoroethyi)-IH-pyrazol-3
-yi)acrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl) -3-[(la, 3a,5 .
400) —4)t3! %éiﬁﬁ%%%l‘abeﬁ@ijwhl(zﬁfy% AP pyFazel) Pyridin-2-yl1]
3-yilacrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(1a, 3a,
aCrY&&fﬂé?4%iﬂlSBRoeéa&éérﬂ&nﬁw}%@(@ﬂw&rswﬁ%%{mwwi -3, sa,
H-pyrazal-3-y3]acrylamide, 10 (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, .
a0 3 SRy O N Ao BB AL o ) By i
. clan-4-ylimethyl}-IH-pyrazol-3-yl}acrylamide,
ln_z(g)?ﬂ-?%-%gé?(rﬁ/ﬁr%[%yisuIfonyi)phenyl)-3-[(la, 3a,
a)-3,4-difluorocyclopentyl]-N-(I-{](4S)-2,2-dimethyl-1,3-diox 15
(B G R H P AT Or S HAL R o (16, 58,

Cla | pyrazol-
) S ATt IORENB N (SRR Ay By i e
- I-3-yl lami -2-(4-(cyci isulfqnyi )-3-[(Ia, 3a,
) ) B TS Gy (IS 5 il 3o

_clan-4-yilmethyi}-IH-pyrazol-3-yllacrylamide L .
400) gEﬁ?ﬁgégg%ﬁﬁggﬁggé §ﬁ§§6ﬁgn§ﬁ- {(a?ggylpyra21n 2-yl)acrylamid

3.4-if | N<(i i-3-yilacrylamide,
e (ﬁé))? .‘(6%'53%?%%055%?éiﬁﬁoflacz%gbpﬁa%%%uﬂ ogng)r/lil)qp?l%%)'/i) 3%7.3.0(a,

4&)—%?’@@f%fgg@ggggwggg%qygﬁqﬁ@ggq%tgglpyrazin—2—yl)acrylamide,

(E)=2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3, 4-difluorocyclopentyl] -N—-(5-methoxypyrazin-2-yl)acrylami
de, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl] -N-[5- (methylthio)pyrazin-2-yl]acr
ylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4) -3, 4-difluorocyclopentyl] -N-[5-(2-methylethoxy)pyrazin-2-yl
Jacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 3,
4) -3,4-difluorocyclopentyl] -N-[5-(2-methoxyethoxy)pyrazin-2-y
llacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1lQa, 3,
4a) -3,4-difluorocyclopentyl] -N-[5- (3—-methoxypropoxy)pyrazin-2-
yllacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
4) -3, 4-difluorocyclopentyl] -N-[5-(2-ethoxyethoxy)pyrazin-2-yl
Jacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 3,
4) -3, 4-difluorocyclopentyl] -N-{5-[2-(methylthio)ethoxy]pyrazi

n-2-yltacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1a,
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(E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi]-N-(6-methoxybenzo[d]thiazoi-2-yi)

acrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi]-N-[6-difiuoromethoxy]benzo[d]thia 5
zoi-2-yilacrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi]-N-(6-fiuorobenzo[d]thiazoi-2-yi)a crylamide,

2- methylethyl 2-{(E)-2-(4-(cyciopro y|sulfony|)phenyl) -3-[(la, 3a, 10

) - gt 3%1&.&88&5%9&4658&@5% e et ol agR e Earhe egiieeatia 2V

oxy) %E%j %ya(ﬁ%(;?gésgﬁggg ?r} -]f%léxz%)i) l’z S]arl)yrldln 2-yi)ac rylamide,

o B T .

_(E);2-4- If l)-

o) e B b yosin-
d 2- ) d et |2o

%R[ G -?Ayl Tg%igegxy?sua%n%g ﬁ’yﬁﬁagoggl phenyl)-3-[ (1a, 3a,

a) uorocyciopen ery hi p r|d|n oxy}
géetafie %I(f)t %SEI%%&J% (iund (gco |ng to% o%lap zilc)g/utlca y O%©

lan- (@é&%q{g@g §§r§a5 tg‘elrﬁggrsﬁea%gggom the group con5|st|ng of

| da3 eroeyeops Y214 S BneTY A,

4) -3, 4-difluorocyclopentyl] -N-{5-[(4S)-2,2-dimethyl-1, 3-dioxo

3a,

lan-4-yl]lpyrazin-2-yl}tacrylamide,
(E)=2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4a) -3,4-difluorocyclopentyl] -N-{5-[ (2R) -1, 2-dihydroxyethyl]pyr
azin-2-yl}acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4) -3, 4-difluorocyclopentyl] -N-{5-[(2S)-1,2-dihydroxyethyl]pyr
azin-2-ylltacrylamide, diethyl
5-{(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

40) -3,4-difluorocyclopentyl]acrylamide}pyrazin-2-yl phosphonate,
diethyl (5-{(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1a, 30,
4a) -3,4-difluorocyclopentyl]acrylamide}pyrazin-2-yl
methylphosphonate, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la,
3a,

4) -3, 4-difluorocyclopentyl] -N—-(l-methyl-1H-pyrazol-3-yl)acryl

amide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
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iazoi-2-yi)acrylamide, (E)-3-[(la, 3a, 4a)-3,
4-difluorocyclopentyl]-2-[4-(ethyisuifonyi)phenyi]-N-(5- 5
methyipyrazin-2-yi)acrylamide, and (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]-N-(1-
methyl-1H-pyrazoi-3-yl)acrylamide. [0035]%%?}t The compound according
40) —gy( £y, 6rHd PREBRASESULRRBRY BEcdptible! 16l thefbarYdetd&ed front e Ty La
.. group consisting of (E)-3-[(la, 3 a,
midegq) ,>4t&iﬂdérb%%i%baﬁ&ﬂpzEﬁ@ﬁ%ﬁﬁf&ﬁ%ﬂ%?ﬁn&ﬁéﬂ" 3%
[]-N-(thiazol-2-yl)acrylamide, (E)-3-[(la, 3a
10 ~ 44y 3 A difiiGroey it 88@5}FzY-éztl(é“-rn&ﬁéx?y‘e{Hﬁ&ﬁPo%%%éﬁ%L%‘Pyrazol‘3
yl]-N-(5-methyipyrazin-2-yi)acrylamide, and (E)-3-[(la, 3a,
) Y S oty e 2 TGRSR St Syt 1) ~3- (10t 30t
[]-N-(I-methyl-IH-pyrazoi-3-yi)acrylamide. 0036] (20) A method for
10 A O B RRA SN, Loy DY A AR GEd el B-pyrazol-
ompound according to.any, of (1) tq (19) or harmaceuyticall
L R bt -G (o5 S8 o B oA Ay 1 oy b1
(1) to (19) or a pharmaceutically acceptable salt thereof for manufacturing
a 25 pharmaceutical for treatment or prevention of diabetes. 22 0038]

25 al e ntion )
100 BT (o) L B AL oy st ool el a5t 2
H-pyPharmaceutically acceptable carrier.

3a,

(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4) -3,4-difluorocyclopentyl]-N-(1-{[ (4R)-2,2-dimethyl-1, 3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl}acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4a0) -3,4-difluorocyclopentyl ] -N-(1-{[(4S)-2,2-dimethyl-1,3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl}acrylamide,
(E)=2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3, 4-difluorocyclopentyl]-N-{1-[(2R)-2,3-dihydroxypropyl]-1
H-pyrazol-3-yl}lacrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4a) -3,4-difluorocyclopentyl ] -N-(1-{[(4S)-2,2-dimethyl-1,3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl}acrylamide,
(E)=2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3, 4-difluorocyclopentyl] -N-(isoxazol-3-yl)acrylamide,
(E)-N-(benzo[d]thiazol-2-y1)-2-(4-(cyclopropylsulfonyl)phenyl)

-3-[(1la, 3o, 4a)-3,4-difluorocyclopentyl]acrylamide,
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5[0039] (23) A compound represented by the general formula (2): [0040]
[Chemical formula5] FF...HH ™ RI1OH '2) ~1 j/ O R2 10 [0041]
(wherein R1 and R2 are each independently a hydrogen atom, a halogen
atom, an amino group, a hydroxyl group, a hydroxyamino group, a nitro
roup, a cyano group, a sulfamoyl group, a C1 to C6 alkyl group, a C1 to
(E) ~€6 alkdxXyY Groul- 81T e HaRYY group, & o 8115
alk Isulfin¥l group, a Clto C6 alkyésulfonyl roup, ora Clto C

40 ~ Aoxg-Er 16E 8 QISR Fdrould) [0042F 43%@8&%8&%?585&%%9‘-‘/“

sors EEENS IR BT, S, 8 s somemominon

hydrogen _atom, and. R2 is a methylsulfonyl group. 23 ADVANTAGES OF |
1) - R O ObART Rt il AT Hh R Ry ARG e £

Zol—gﬁ\gﬁg&%g‘%&é% activating or hypoglycemic effect and few side

(E)=2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl] -N-(6-fluorobenzo[d]thiazol-2-yl)a
crylamide, 2-methylethyl
2—{(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1a, 30,

4) -3, 4-difluorocyclopentyllacrylamide}benzo[d]thiazol-6-carbo
xylic acid, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 3,
4) -3,4-difluorocyclopentyl]-N-(thiazolo[5,4-b]lpyridin-2-yl)ac
rylamide,
(E)-N-(5-butoxythiazolo[5,4-b]lpyridin-2-yl)-2-(4-(cyclopropyls
ulfonyl)phenyl)-3-[(1la, 30,

4) -3, 4-difluorocyclopentyl]acrylamide,
(E)-=2—-(4—-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3, 4-difluorocyclopentyl] -N-[5-(2-methoxyethoxy)thiazolo[5,
4-b]lpyridin-2-yl)acrylamide, and ethyl
2—-{2-[(R)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

40) -3,4-difluorocyclopentyl]acrylamide]thiazolo[5,4-b]lpyridin-

5-yloxylacetate.

[0034]
(18) Thecompoundaccordingto (1), orapharmaceuticallyacceptable
salt thereof, selected from the group consisting of (E)-3-[(la,
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5 (such as Q-T interval prolongation (relating to hERG current
suppression) and insulin-induced hypoglycemia) are provided, and
therefore pharmaceuticals excellent for the treatment or prevention of
diabetes, obesity, and the like can be provided. BEST MODE FOR
CARRYING OUT THE INVENTION 10 [0045] The term "halogen atom"
3G, yefers to a fluorine atom, a chlorine atom, a bromine atom, or an iodine
s) atomgh&%] The term "Cl to C6 alkyl group" is a linear or branched alky!

hEGIhG Wio'e Barboh atoms lor al Gyt aikyt Grouip hERg Y3 to T~ (tn
carbon atoms. Exam Ies of the C1 to C6 alkyl group include a methyl

lazoér—o%b‘/]ahaecfﬁ)}’l]g?'% 4 p#d?r)yl arohbloéth isShropy! group, a butyl group,
n isobu roup, a sec but ou tert-butyi. grou yC
A B B0 50 (o] TRE NG Tt Ee TR arbab
is.a linear.or bran hed aikox oup hayin to 6 carbon atoms or a

methglar\érzﬁl%&x@ ggr p haa(\:/]f ?%’X} g%éar%o% a?E fj‘ ke p[es%%’the Clto

o -G ik roup ncyde & melfony gioup. o efhery aroup, 2pIOREY

gl’oup an‘isopropoxy roup, an isobll

nethS8C gto %/Igg%e %O%fil 1%%‘))%9 up a cyclopropoxy group, and a

yciobutoxy group e term (Tto C6 aikyisuifanyi group" is a
gr]ear or branched alkylsun‘anyl group having 1 to 6 carbon atoms or a
cycllc 5 aikyisuifanyi group having 3 to 6 carbon atoms. Examples of the

(19) ClﬁQ é%ﬁ%¥§H@%9%8?H§Hgggq%?I%%@ﬁ%ﬁ@ﬂxgggygcgqlyacceptable

salt thereof, selected from the group consisting of (E)-3-[(la,
3a,

4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen
y1l]-N-(thiazol-2-yl)acrylamide, (E)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen
y1]-N-(5-methylpyrazin-2-yl)acrylamide, and (E)-3-[(la, 30,

4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen
y1]-N-(l-methyl-1H-pyrazol-3-yl)acrylamide.

[0036]

(20) Amethod for treating or preventing diabetes, comprising
administering the compound according to any of (1) to (19) or a
pharmaceutically acceptable salt thereof.

[0037]

(21) Use of a compound according to any of (1) to (19) or a

pharmaceutically acceptable salt thereof for manufacturing a

pharmaceutical for treatment or prevention of diabetes.
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ettyisuifanyi group, a propyisuifanyi group, an isopropyisuifanyi group, a
butyisuifanyi group, an isobutyisuifanyi group, a sec-butyisuifanyi group, a
tert-butyisuifanyi group, a 10 cyciopropyisuifanyi group, a
cyciobutyisuifanyi group, and a cyciopentyisuifanyi group. [0049] The
[Oo%erm "Cl to C6 aikyisuifinyi group” is a linear or branched aikyisuifinyi
I]OUD having 1 to 6 carbon atoms or a cyclic 15 aikyisuifinyi group having
3t arbon atoms. Examples of the C1 to C6 aikyisuifinyj group include
@ B MR PGS gt G OBy o aemeound
a

accoL‘Sg?rO%PBQSOUiﬁQé? o%o R’)antyiigi}inyi ‘%“?é‘p I?Qrilsn()buetxlcsggg]i/& roag ¢eptable
séch tyisuifinyi group, a tert-iSuty s’unélbnyl group, a2o cyciopropyisui |ny|p

grqup, a cyciobutyisuifinyi group, and a . cyciopentyisuifinyi group..[0050]
2L e B TSR b s G A 2o
[oo3§i yisuifonyi group having 1 to 6 carbon atoms or a cyclic 25 aikyisuifonyi

group having 3 to 6 carbon atoms. Examples of the 25 C1 to C6

alkylstlfopyl graupinclude 8 methylsulfonyl graup- an &lisulfangroup, .

a propylsu fonyT%roup, an |gopropylsu o% group?arbutflsul onyl group, "
(00487 isobutylsulfonyl group, a sec- butylsulfonyl group, a tert-butylsulfonyl

group, a 5 cyclopropylsulfonyl group, a cyclobutylsulfonyl group, and a

(Ch oSyclopentylsylfonyl group. [0051] The term "Cl to C6 alkoxy-C1 to C6
alkylsulfonyl group” is a

[0041]
(wherein R' and R? are each independently a hydrogen atom, a halogen
atom, an amino group, a hydroxyl group, a hydroxyamino group, a
nitro group, a cyano group, a sulfamoyl group, a C; to Cs alkyl group,
a C; to C¢ alkoxy group, a C; to Cs alkylsulfanyl group, a C; to Cq
alkylsulfinyl group, a C; to Ce¢ alkylsulfonyl group, or a C; to Cg
alkoxy-C; to Cg alkylsulfonyl group).
[0042]

(24) The compound according to (23), wherein R' is a hydrogen
atom, and R® is a cyclopropylsulfonyl group.
[0043]

(25) The compound according to (23), wherein R' is a hydrogen

atom, and R? is a methylsulfonyl group.
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linear or branched alkylsulfonyl group having 1 to 6 carbon atoms 10 that
is substituted with a linear or branched alkoxy group having 1 to 6 carbon
atoms or with a cyclic alkoxy group having 3 to 6 carbon atoms.
Examples thereof include a methoxymethylsulfonyl group, a
methoxyethylsulfonylgroup,a methoxypropylsulfonylgroup, an
ADVA%%%%EF%X %e%ﬁﬁsé‘%r%ﬁ%;&u%, and a cyclopropoxy 15 methylsulfonyl
[Oo4aroup. 0052] The term "heteroaryl group" is a five- or six-membered
éteroaromatic ring containing 1 to 3 heteroatoms selected from a sulfur

atoArrg:,Ca(ljr1r 8>%%1enﬁ$to%eand a nltg)ge&%tgmtaso the constltuen& Szgh%{[grinn% an
an e Wwith

thering, eteroardmatic ring may BpﬁoﬁldllycfSPrﬁ °4 fuse rng
exce T RSNZEE UNQ O & flve, °rrsk"mg”‘_Lbeée?ni%etee&%rg{“%ﬂﬁr' 19, ReRel et s
examples ot the %eterogr)ﬂ or fficlude a group in'which the

Hetero oEnatic rinrgvccintains 1 to 3 hetero torIls selected frgglgGsulfur
= t T t 11 t
(suc et hoat ik RHSEE b Aoy Bnd Towhieh S of hia” &

suppl?%tseé‘i%tgmsa'ﬁ’qa hitrggen, atom.adiagent ﬁ%@?t? ac%rr‘&fg?”g‘%%“” 3Mreq, and
€ ring-connecting atom IS an atom in ¥ e m?ﬁ that is involved In the

ther Q%g‘% od § é‘r%é%%eu”&té’gl n dhe. 4m @ﬁg%ﬁ)ﬁgﬁ%‘:ﬁ 8%%39&%‘%%‘ e{asr evention

prererr the ring-connecting atom. erred examp s of the

of aiigieLearyl grgupdnciyde a thiazolyi,group. a thigdiazolyl, group, a
pyrazoiyi group, a pyridyi group, a pyrazinyi group, a pyrimidinyi group, a

BESTPYIRAZIRN QT OUR: - \@XaZ Y IOFeMD. aiEexaZRKgrou.,

animidazoiyigroup, a triazinyi 10 group, a benzothiazoiyi group, a
[Oo4§?nzoxazoiyi group, a

The term “halogen atom” refers to a fluorine atom, a chlorine
atom, a bromine atom, or an iodine atom.
[0046]

The term “C; to Ce¢ alkyl group” is a linear or branched alkyl
group having 1 to 6 carbon atoms or a cyclic alkyl group having
3 to 6 carbon atoms. Examples of the C; to Cg alkyl group include
a methyl group, an ethyl group, a propyl group, an isopropyl group,
a butyl group, an isobutyl group, a sec-butyl group, a tert-butyl
group, a cyclopropyl group, and a cyclobutyl group.

[0047]

The term “C; to Cg alkoxy group” is a linear or branched alkoxy
group having 1 to 6 carbon atoms or a cyclic alkoxy group having
3 to 6 carbon atoms. Examples of the C; to C¢ alkoxy group include
a methoxy group, an ethoxy group, a pPropoxy group, an 1sopropoxy

group, a butoxy group, an isobutoxy group, a sec-butoxy group, a
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benzimidazoiyi group, a pyridothiazoiyi group, and a quinolinyi group.
More preferably, the heteroaryi group is a thiazoiyi group, a pyrazoiyi
group, a pyrazinyi group, a pyridyi group, a thiazoio[5,4-b]pyridinyi group,
a thiadiazoiyi group, or a 15 pyridothiazoiyi group. [0054] Preferably, the

. t;}gjbstituted or unsubstutited hetero%}/l g%rou " in Aisanunsupstitutedor
Lt idhoStbstitte héterdary P Giotip “Exampids ofthe Sulsstitaditindtided ©ur -
[0042 logen atoms; C1 to C6 alkyl 20 groups optionally substituted with a
logen atom or a hydroxyi group (such as a methyl group, a tert-butyi

gr cyciopropyi group, a.fluoraethyi group, a, difluorgmethyi group,
and 5 1510y Bicxy iyt BYSUR), 116 'Co A0 gfougs.agioralyy :2"ehed
ubstituted.with a halogen,atom or_a hydrox i} roup; C1 to C3 alkoxy-C1

=1L o e GG s ARotyCArbBry) O ES Aoy GrouRs

groups; alkoxycarbonyl-Clto C3 alkoxy groups;

7 to C3 alkoxycarbonyi-C1.to C6 alkylsulfanyi groups; to C

ey R S CTITRE dmioatky ot St optaAaypes of the
supstituted with.a.C1 to C3 alkyl group; C1 to C6 alkylsulfanyi-C1 to C6

SR et e e o ICLA A I el oSt b TR
lj ic_heterocyciyi gro optignal stituted with_a. C6 alkyl

oy S e S ool Broun S 3 FiOHOT Grouty. STbhade  BUrEanyL
eterogyciyi i groups; aliphatic he iyisuifonyi groups;

R N R SR R R E S S e

sec-G5HAKQY19104D; aliphatic 10,heterqcyGyloxysG1 g &}7’%3%9%% roups,

aminosuifonyi groups optionally substituted with a C 3 alkyl group;

cyc153:10:58 Aypraxyalkyisuiiany! aroupsn a pile, 91oup: 2EYANG,AAWR: and a

groups

cyclopentylsulfanyl group.
[0049]

The term “C; to Cs alkylsulfinyl group” is a linear or branched
alkylsulfinyl group having 1 to 6 carbon atoms or a cyclic
alkylsulfinyl group having 3 to 6 carbon atoms. Examples of the
C; to C¢ alkylsulfinyl group include a methylsulfinyl group, an
ethylsulfinyl group, a propylsulfinyl group, an isopropylsulfinyl
group, a butylsulfinyl group, an isobutylsulfinyl group, a
sec—-butylsulfinyl group, a tert-butylsulfinyl group, a
cyclopropylsulfinyl group, a cyclobutylsulfinyl group, and a
cyclopentylsulfinyl group.

[0050]

The term “C; to Cs alkylsulfonyl group” is a linear or branched

alkylsulfonyl group having 1 to 6 carbon atoms or a cyclic

alkylsulfonyl group having 3 to 6 carbon atoms. Examples of the
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represented by the formula of -(0)p(CH2)mC(0)OR3 15 (wherein R3 is a
hydrogen atom, a C1 to C6 alkyl group, or a C1 to C3 aikoxy-C1 to C3
alkyl group, mis an integer of 0 to 2, and p is 0 or 1); and groups
represented by the formula of -(OH2)mP(0)R4R5 (wherein R" and R5 are

h ntly a h d 1 20t C1
C: G BNy HOUD ShH R AR eDs B 6105, 0B EXEpleserPe

harmace |caII acce tables t include salts of inorganic and or
ethygc. kel @ﬁyalr%c;h$ S60 ﬁy§9%nafr%@a%ugadgﬂ.tﬁ%%%D@E#ﬁﬁ&fon-ﬂ
rou <leptgoscp orc C‘j[trlc ac'dp 28 formic ac fnal [ acuﬁhacetlc aC|d
g guccmlca dtanfgrlc 9adid: 00536? Slpec%c xamp esof ecomBéund
rdi the resent |nve o cI the followin compounds and
acrirrgaé?avu |cgﬁ§§) ﬁ:cept esa St r}ecﬂ‘ -3- (Ie(tjjr3aLgp

4 -3.4- fI I tyl]-N-(5-fi -
e e MR A T e, g =
cyc 1 'T4 qlflugr&g:xclfpenyd -2-(4-(methyisulfonyi)phenyi)acryi amide,

ﬁl) -3,4- dlfluorocyclopentyl] -2-(4-(methylsulfonyl)phenyl)-N-(4
-methylth|a20| -2-yi)acrylamide, (E)-3-[(la, 3a,

sec—

buty ﬁ

The term “C; to Cg alkoxy-C; to Cq4 alkylsulfonyl group” is a
linear or branched alkylsulfonyl group having 1 to 6 carbon atoms
that is substituted with a linear or branched alkoxy group having
1 to 6 carbon atoms or with a cyclic alkoxy group having 3 to 6
carbon atoms. Examples thereof include a methoxymethylsulfonyl
group, amethoxyethylsulfonyl group, amethoxypropylsulfonyl group,
an isopropoxymethylsulfonyl group, and a cyclopropoxy
methylsulfonyl group.

[0052]

The term “heteroaryl group” is a five- or six-membered
heteroaromatic ring containing 1 to 3 heteroatoms selected from
a sulfur atom, an oxygen atom, and a nitrogen atom as the constituent
atom of the ring, and the heteroaromatic ring may optionally form
a fused ring with a benzene ring or a five- or six-membered
heteroaromatic ring. Preferred examples of the heteroaryl group
include a group in which the heterocaromatic ring contains 1 to 3
heteroatoms selected fromasulfur atom, anoxygenatom, andanitrogen

atom and in which one of the hetercatoms is a nitrogen atom adjacent
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15 4a)-3,4-difluorocyclopentyl]-2-(4-(methylsulfonyl)phenyl)-N-(5
-methyithiazoi-2-yi)acrylamide, (+)-(E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-N-[4-(2,2-dimethyi-1,3-dioxolan-4
-yl)thiazoi-2-yl]-2-(4-(methyisuifonyi)phenyi)acrylamide, (-)-(E)-3-[(la, 3a,

20, 4?-3,4-difluoroc clo entyl]-!\%@- 2,2-dimethyi-1,3-dioxolan-4 _
£ 2 IhiNaZol 2N @Y mMéthYisuitbnyi) ﬁ@ﬁﬁff&%ﬁﬁmﬁ&éﬁg(iﬁfﬁ)—é?{(@?ﬁ?Om Hh
4a)-3,4-difluorocyclopentyl]-N-[4-(1,2-dihydroxyethyi)thiazoi- .
the B eyt ashe b o e O B T Pogegsatom in the
. .4a)-3,4-difluorqcyclopentyl]-N-[4-(1,2-dihydroxyethyl)thiazol- 29 .
amlda_ ﬁﬁiﬁ%ﬁ%&%fﬁﬁidﬁ@léﬁ%ﬁ?ﬂaéﬁﬂgﬁ%%§r¥e£]as ghe ring-connecting

(E)-N-[4-tert-butyithiazoi-2-yi]-3-[(la, 3a,
Om4a)-3,4-difiuorocyciopentyi]-2-(4-(methyisuifonyi)phenyi)acryi amide,
005 )-3-[(la, 3a, 5
)-3,4-difiuorocyciopentyi]-2-(4-(methyisuifonyi)phenyi)-N-{4
-[2(tetrahydro-2H-pyran-2-yi ethyilthiazoi-2;yijacrylamide,  (E)-3:[{la,
oA e R sty i B zo1y2
rou -2-(4-(meth ils I%‘ nphenyiacrylamide -3-[(I a, 10 i rou
9re %é)-%,A%r}éljfi%égrogcy%%%)len@ﬁ]%%?[&é\l,Rféi?née%téi)}]iéui%arr%o i)thf'ﬂazp yridyl group,
1=2-yi]-2-(4- yisulfopyi ; cr ide, (E)-3- n rou o
2 py%)%g%ifidgg?o%@io%jegg/}ié]%m%%etégﬁé?a%négﬁg%% yl group, a
oxaz3MYRzoI2-Wl2-(methyisulfonyphenyiacrylamide, %F%%I('% BRiazinyl

154a)-3,4-difiuorocyciopentyi]-2-(4-(methyisuifonyi)pheny
gmmﬂ%Agh%gﬁg8k§$®§8®$¥n5¥%&%»Sga%éﬁ%oxazolyl group, a

at

benzimidazolyl group, a pyridothiazolyl group, and a quinolinyl
group. More preferably, the heterocaryl group is a thiazolyl group,
a pyrazolyl group, a pyrazinyl group, a pyridyl group, a
thiazolo[5,4-blpyridinyl group, a thiadiazolyl group, or a
pyridothiazolyl group.

[0054]

Preferably, the “substituted or unsubstutited heteroaryl
group” inAisanunsubstituted or mono-substituted heterocaryl group.
Examples of the substituent include: halogen atoms; C; to Cg alkyl
groups optionally substituted with a halogen atom or a hydroxyl
group (such as a methyl group, a tert-butyl group, a cyclopropyl
group, a fluoroethyl group, a difluoromethyl group, and a
1,2-dihydroxyethyl group); C; to Cs alkoxy groups optionally
substitutedwith a halogen atomor a hydroxyl group; C; to Cz alkoxy—-C;

to C3 alkoxy groups; C; to C3 alkoxycarbonyl-C; to C3 alkoxy groups;
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4a)-3,4-difiuorocyciopentyi]-2-(4-(methyisuifonyi)phenyi)-N-(3
-methyl-1,2,4-thiadiazoi-5-yi)acrylamide, (E)-3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi]-N-(3-ethyl-1,2,4-thiadiazoi-5-yi) 20
-2-(4- (methyisuIfonyi)phenyi)acrylamide (E)-3-[(la, 3a,
fluoroc ope tyi metho ,2,4-thiadiazoi-5-

C1 t?) %3(46‘( (ﬁﬁ%gu ﬁ)yl)% %/l)é\gryﬁ:ém‘?l % ?%l[flﬁn§ groups; Ci to Cs
a1y B oo ciope L2 (¢ (el Ty dRben A iz
4a)-3 f tyi]-N-(5-fi idin-2- -(4-
e R )5y omvs
to C6(§ 4 dlflUOt’OCgClOéPrﬁerog ngstI{%I UIfgneYI Q’i)acr?éhf%‘?] Cﬂqéteroa\ryl

dlf uorac entyi]-2- (4( eth |s fo hen i)-N-
group(m,eﬁélI k%{yr%ﬁ% I%yl g.éc% n"}ilé‘n Q/Q ona l gubstltuted with

-3-[(l
a Cq (E% I\&aa\ Clgcipr %IB ”CE' ¥ [(a Onyl)phengsgg@l and. a dioxolyl

roc cio enty| 4a(methy|su amide,
grou§)3£qa atlc heterqc rbon ]h rou iphatic
a)-3 4 uorocyuopentﬁ ﬁ]TS }fhy roxym%t y pyr| 2 yJS
heter%é‘g@gwﬂ‘ffé}mﬂi%%ﬂ ascfy%aﬂl\lﬁﬁa@ 3h[Qée§%c clyl-C; to Cs alkyl

ifluorocyciopentyi]-N-[5- dlmethylswfamoyl)pyrld

groui:psz yé]l%é) g@?@y@&@?}%‘i)}%ﬁl )%%ry{a&m&ie é%igx[g '\?%%’u%, aliphatic

4a) 3 4-difiuorocyciopentyil- methylswfonyl)pheny (p1l

hete¥r ()jy @Ql}/l%m'qgw (g; %i(]%g‘? groups; aminosulfonyl groups
fluorocy(:lopentyl] N-(5-methyipyrazin-2-yi)-2-(4-(me

optlghgi4?”¥Q@¥%EQE@QAaWE%%(§)é[0@03@ alk group, C, to Cg
4a)-3,4-difiuorocyciopentyi]-N-(5- ethylpyrazm -2- yl)}é -(4-(met
hydroxyalkylsulfanyl groups; a nitro group; a cyano group; groups
represented by the formula of
~(0) p (CH;) nC (0) OR’
(wherein R’ is a hydrogen atom, a C; to C4 alkyl group, or a C; to
C; alkoxy-C; to C3 alkyl group, m is an integer of 0 to 2, and p
is 0 or 1); and groups represented by the formula of
~ (CHz) wP (O)R*R’
(wherein R* and R’ are each independently a hydroxyl group, a Ci
to C; alkyl group, or a C; to C3 alkoxy group, and m is an integer
of 0 to 2).
[0055]

Examples of the pharmaceutically acceptablesalt includesalts

of inorganicandorganicacids suchas hydrochloricacid, hydrobromic

acid, nitric acid, sulfuric acid, phosphoric acid, citric acid,
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hyisuifonyi)phenyi)acrylamide, (E)-3-[(la, 3a, 20
4a)-3,4-difiuorocyciopentyi]-N-(5-methoxypyrazin-2-yi)-2-(4-(m
ethyisuifonyi)phenyi)acrylamide, (E)-3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi]-N-[5-(2-methylethoxy)pyrazin-2-yi

-2-(4-(methyisuifonyi)phenyi)acrylamide, (E)-3-[(la, 3a, _ _
Formy o S T ey oRen NS tatrole cbppyfadfi sy And tartaric
[]-2-(4-(methyisuifonyi)phenyi)acrylamide, (E)-3-[(la, 3a, 31 4a)-3,
4-difluorocyclopentyl]-N-[5-(3-methoxypropoxy)pyrazin-2-

(00 5ﬁ]-Z-M-(methyisuI1‘onyi)phenyi)acrylamide, (E)-3-[(la, 3a,
)-3,4-difluorocyclopentyl]-N-[5-(2-ethoxyethoxy)pyrazin-2-yl
1-2-(4-(methyisulfonyi)phenyacrylamide, (E)-3-[(la, 3a,

o TS T (G DRy Jrer g5 b0 the present
. -[2-(methylthjo)eth yrazin-2- Ir}[acr lamide .
1nved§ﬁfQ4i#%'%%%ﬂéﬁgsé égﬁﬁ k a,ﬁgpouhds and pharmaceutically
acCe4%)?-]%fédigggrtogyéllggentgg-.N-[5-(2-hydroxyethyithio)pyrazin-

-ylJacrylamide, (E)- -r[ﬁa, 3a, 10
(E) _%@)-% 4&difIg&rocyclopentyl]-2-(4-(methyisuIfonyi)phenyi)-N-{S

. 2-[(te rahydrd-2H-pyran-2-yioxy)ethoxy] pyrazin-2-y3}acrylamid e,

acid

_E);3l(la. 32 e , o
00 R s GRS SPa R igrsin gy ) —2- (4 (e

tny1¥0 e (msthyisylionviphenyljacrylamide, (E)-3-[(la, 3a, 15
4a)-3,4-difluorocycClopentyl]-N-{5-[(4R)-2,2-dimethyl-1,3-dioxo

o -EEBE natsbpreenide, ©2(0
) —%{1%:%(#5%%%@5%‘9’91%&%&@%@15}’-'@@‘2%@%@Y@f&@ﬁ@f}% )Pheny1)acryl
amide, (E)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)-N- (4
-methylthiazol-2-yl)acrylamide, (E)-3-[(la, 3,

4a) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)-N-(5
-methylthiazol-2-yl)acrylamide, (+)—-(E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl] -N-[4-(2,2-dimethyl-1, 3-dioxolan-4
-yl)thiazol-2-y1l]-2-(4-(methylsulfonyl)phenyl)acrylamide,
(-)-(E)-3-[(la, 30,

4) -3,4-difluorocyclopentyl] -N-[4- (2, 2-dimethyl-1,3-dioxolan-4
-yl)thiazol-2-y1]-2-(4-(methylsulfonyl)phenyl)acrylamide,
(+)-(E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl]-N-[4- (1, 2-dihydroxyethyl)thiazol-
2-y1l]-2-(4-(methylsulfonyl)phenyl)acrylamide, (-)—-(E)-3-[(lQ, 30,

4) -3,4-difluorocyclopentyl]-N-[4- (1, 2-dihydroxyethyl)thiazol-
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4a)-3,4-difluorocyclopentyl]-N-{5-[(2R)-1,2-dihydroxyethyl]pyr
azin-2-yl}-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3 a,
4a)-3,4-difluorocyclopentyl]-N-{5-[(2S)-1,2-dihydroxyethyl]pyr 25
azin-2-yl}-2-(4-(methyisulfonyi)phenyi)acrylamide, diethyl 32 5-{ (E)-3-[(la,

a,. 4a)-3,4-difluorocyciopentyi-2-(4-(methyisulfonyi)phenyi)]acryi

SRR et R i 4

4a)-3,4-difluorocyciopentyi-2-(4-(methyisulfonyi)phenyi)]acryi 5
(E) Y midepg s g brosehanate (£} & ita, 34

4a)-3,4-difluorocyclo entdI%-N- I-methyl-IH-pyrazol-3-yl]-2-(4
40) Xty D REng AR ikmide, (E)-3(: 38 44L30n Y1) Phenyl) acey]

. _4-difluorogyclopentyl]-N-[l-ethyl-IH-pyrazol-3-yl]-2-(4-

amldﬁﬁeth@?sﬁ%&[\)}i}&en Hacrylamide, (E)-3-[(la, 3a, 10

-3,4-difl I [-N-[I-(difl hyl)-1H- I-

100 RSO S Aer o AT (S g 1 phemy 1) 114
-3,4-difl I []-N-[I-(2-fl hyi)-IH- zQl- .

- [2—?y %g'jii% H?'gggﬁ%{%%%%ﬁ—lgI}/é%;ﬁ‘%%%?é%gig_pyé? g’—g—yl}acrylamlde,

%ethyisuf phenyi
(E) _%g)-% 4-difIg&rocyciopentyi]-2-(4-(methyisuIfonyi)phenyi)-N-[I 15
-(2,L2,%%’|fluor6ethyl)-lH-pyrazol-3-y|]acrylamide, (E)-3-[(la, 3 a,

o D R R s 2
e Lo L T

a0y — 4213 ¢ qifluorocyelopentyll:N-{l{I(¢R)=2.2:dimetwi-1,3:di0X 11 £ 4oy 1) thiaz
0l-2-y1l]-2—-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(lQ, 3,
4) -3, 4-difluorocyclopentyl] -N-[5-(4-methylpiperazine-1-ylsulf
onyl)thiazol-2-yl1]-2-(4- (methylsulfonyl)phenyl)acrylamide,
(E)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)-N-(1
;,2,4-thiadiazol-5-yl)acrylamide, (E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl]—-2-(4- (methylsulfonyl)phenyl)-N-(3
-methyl-1,2,4-thiadiazol-5-yl)acrylamide, (E)-3-[(la, 30,

40) -3,4-difluorocyclopentyl] -N-(3-ethyl-1,2,4-thiadiazol-5-y1)
—2—(4—- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(lQo, 30,

4a) -3,4-difluorocyclopentyl] -N-(3-methoxy-1,2,4-thiadiazol-5-y
1)-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

4) -3,4-difluorocyclopentyl]—-2-(4- (methylsulfonyl)phenyl)-N-(p
yridin-2-yl)acrylamide, (E)-3-[(la, 3,

4) -3,4-difluorocyclopentyl] -N-(5-fluoropyridin-2-y1l)-2-(4-(me
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clan-4-ylimethyl}-IH-pyrazol-3-yi)-2-(4-(methyisulfonyi)phenyi )acrylamide,
(E)-3-[(la, 3a, 25
4a)-3,4-difluorocyclopentyl]-N-(I-{[(4S)-2,2-dimethyi-1,3-diox 33
clan-4-yilmethyl}-IH-pyrazoi-3-yi)-2-(4-(methyisulfonyi)phenyi )acrylamide,

E)-3-[(la, .3a, 4a)-3,4-difiuorocyciopentyi]-N-{I-[(2R)-2,3-dihydroxypropyi]-1
thyl%&ﬁé‘z‘é’i}-ﬂi}ﬁ- -%’41-erﬁgﬁiﬁsﬁ%ﬁ%})phenyi)acrylamide, 5 (E)-3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi]-N-{I-[(2S)-2,3-dihydroxypropyi]-1
(E) ‘M?ﬁﬁai&l?&ﬁﬁl(&ﬁﬁ@m-;y@ﬁﬁbﬁ%iyp[h@rﬂ}i)ag&iamide, (E)-3-[(la, 3a,
4a)-3,4-difiuorocyciopent i-N-{isoxazoi-3-yi)-2-(4-(methyisui 10
4a)—éﬂ§®8ﬁé&ﬁﬁﬁﬁﬁ§ &g%é}%{héggé%—(methylsulfonyl)phenyl)acryl
. .4a)-3,4-difiugrocyciopentyi]-N-(6-methoxybenzo[d]thiazoi-2-yi)
amld%—(4(-%éﬁ1}?sméhyi§)&1enyi)acrylamide, (E)-3-[(la, 3a,

-3,4-dif iopentyi]-N-[6-(difi thoxy)benzo[d]thi

1) Ay RURhey acry S Re 03 (18 3 1) 1
42)-3,4-difi i tyi]-N-[5-(2-methgxyethoxy)thiazoio[5,

-(meféjgt“h i Zgry?%_g(gggayu N EL?]%X/ nethgxyethoxy)thiazoiol

yridin- -(methyisuifonyi prﬁényi)acrylamide, ethyl

o PRI e,
o3I (O oy D) 8 ) o
A dQE,)-I}IE(?-_bjrgpr&gz%iag’-yi)-2-(4-(cyciopropyisuifonyi)phenyi)-

4) -3, 4-difluorocyclopentyl] -N-[5- (hydroxymethyl)pyridin-2-y1)
—-2—(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(lo, 30,

4a) -3, 4-difluorocyclopentyl] -N-[5- (N, N-dimethylsulfamoyl)pyrid
in-2-y1]-2-(4- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 3,
4a0) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)-N-(p
yrazin-2-yl)acrylamide, (E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl] -N—-(5-methylpyrazin-2-y1l)-2-(4-(me
thylsulfonyl)phenyl)acrylamide, (E)-3-[(lo, 3,

4) -3,4-difluorocyclopentyl]-N—-(5-ethylpyrazin-2-yl)-2-(4-(met
hylsulfonyl)phenyl)acrylamide, (E)-3-[(lo, 30,

4a) -3,4-difluorocyclopentyl] -N-(5-methoxypyrazin-2-y1)-2-(4-(m
ethylsulfonyl)phenyl)acrylamide, (E)-3-[(lo, 30,

4a) -3, 4-difluorocyclopentyl] -N-[5-(2-methylethoxy)pyrazin-2-yl
]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

4) -3,4-difluorocyclopentyl] -N-[5-(2-methoxyethoxy)pyrazin-2-y

11-2-(4- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(1la, 30,
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25 3-[(la, 3a, 4a)-3,4-difiuorocyciopentyilacrylamide, 34

(E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,

4a)-3,4-difiuorocyciopentyi]-N-(4-methyithiazoi-2-yi)acrylamid e,

(E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,

4a) -3,4-difiuorocyci tyi]-N-(5-methyithiazoi-2 |)acrylam|d 5e,

e O L
) -3,4-difiuorocycio entyl] N-[4-(2,2-dimethyi-1, 3 dioxolan-4

|- YifiadBies- B e AT, (BIE) e R Eopoyisulonyphdryifis-[A%

3a, 4a)-3.4-difiuorocycio entyl] N1\¥4 [(2 ,2-dimethyi-1,3-dioxolan-4 10

%/ﬁm325¥?9§ﬁﬁ¥ﬁ 5% (Z2-ethoxyethoxy)pyrazin-2-yl

Z%’) N2 %,gm pyiguifonyehe ny);3-{0g, 3a
F).2-(4- If

él)) Sél éiu(g%)és %ggﬁ?; PN‘E{?-(% h IB(Iepte}rl Zanll)%%ﬁPfo }Lghenyl) -N-{5
e 3%% R Ry ey Bamies

4d|f| ro ciopen lamide]thia ﬁ4 yl]froplonate,

e by 1

a)4 : T(fi{}%rgéggﬁc/)l;:ngdjf %{n%j’j [t% ngl Sryacrylami,2Q de )
?E %ICyCIOpro pyisu ony nyI)- [(as3ar T oY 10)pyrazin

3 4a) -3 4 difiu rocyciope t_y] 3-meghyl-1 2 4 thlad|a20| 5-yi )acrylamide,
2 yla BfAJI?cyc%loﬁro|{?)I3]£73|2u or:[yll;lp er:%/ -3-[(la, 3a,

o L e e
[2—- %@k% aﬂ@HQ%m¥90899Qﬂ &4§1%§WYE%Q6&§W@@9§@f%yQ3§l}acrylam1d

e, (E)-3-[(la, 3aq,

4a) -3,4-difluorocyclopentyl] -N-[5-(2- (hydroxyethoxy)pyrazin-2-

y1l)-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl] -N-{5-[ (4R) -2, 2-dimethyl-1, 3-dioxo

lan-4-yl]lpyrazin-2-yl}-2-(4-(methylsulfonyl)phenyl)acrylamide,

(E)-3-[(1la, 30,

4) -3, 4-difluorocyclopentyl] -N-{5-[(4S)-2,2-dimethyl-1, 3-dioxo

lan-4-yl]pyrazin-2-yl1}-2-(4-(methylsulfonyl)phenyl)acrylamide,

(E)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl] -N-{5-[ (2R) -1, 2-dihydroxyethyl]pyr

azin-2-yl}-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(lq,

30,

4) -3, 4-difluorocyclopentyl] -N-{5-[(2S)-1,2-dihydroxyethyl]pyr

azin-2-yl}-2-(4- (methylsulfonyl)phenyl)acrylamide, diethyl
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)acrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,

4a)-3,4-difluorocyciopentyi]-N-(pyridin-2-yi)acrylamide,

(E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,

4a)-3,4- difluorocyciopentyi]-N-[5-(methyithio)pyridin-2-yl]acr 5 ylamide,

%E) N-(5-c clopr ylpyridin-2-yl)-2-(4-(cyclopropyisulfonyl)ph enyl)-3-[(la,
(84-49)4, O&hfl@ ocyciopentyilacrylamide,

If henyl
%m SRS B BRGNS y oA BBy REap goeny L) acy L

am%‘zf L ST

Ii{]a)ZB ?gl L{%r%%gé’l 88%&%0 aﬁ Ilf}li%%n %‘.}%ﬂ%%?’ {988, v1) Jacry1
amid ?}% A?a élc {J(;%)rog %gg?ﬁ{ - %Qtﬂr}}%s?d?’z?n y|)3ac Jlam1d 3a’

G SO AUATeES SRR aﬂ? Wpyﬁ'jz,i’,_ Vs aopage L1l (4
) meg ééélé%%%lgg(;;g ? y-al§ l?o%é;y?g%ln 2- Hacrylaw de,

o B L I

metﬁg)) é Rroglgolg ntya]yc%lpﬁg?%4 Izrnd?(‘et[F(ll)ij}(gtl-loxyfpyrazﬁ'n f O‘I 25
T e N
3—y1}la£J/<'2m'(qn (R 281eyggpsonyisulionyiphanyl:3:lla. 38 5[ (14, 3q,
4) -3, 4-difluorocyclopentyl]-N-[1-(2-fluorocethyl)-1H-pyrazol-3
-y1l]-2-(4- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(lo, 30,
4a) -3,4-difluorocyclopentyl]-2-(4—- (methylsulfonyl)phenyl)-N-[1
—(2,2,2-trifluoroethyl)-1H-pyrazol-3-yl]acrylamide, (E)-3-[(1la
30,
4) -3, 4-difluorocyclopentyl]-N-[1-(2-hydroxyethyl)-1H-pyrazol-
3-y1l]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,
4a) -3,4-difluorocyclopentyl] -N-[1-(2-hydroxy—-2-methylpropyl) -1
H-pyrazol-3-y1]-2-(4- (methylsulfonyl)phenyl)acrylamide,
(E)-3-[(la, 30,
4) -3,4-difluorocyclopentyl]-N-(1-{[ (4R)-2,2-dimethyl-1, 3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl)-2-(4-(methylsulfonyl)phenyl
)acrylamide, (E)-3-[(la, 3,

4a0) -3,4-difluorocyclopentyl ] -N-(1-{[(4S)-2,2-dimethyl-1,3-diox
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4a)-3,4-difluorocyclopentyl]-N-[5-(3-methoxypropoxy)pyrazin-2-
yllacrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl) -3-[(la, 3a, 5
4a)-3,4-difluorocyclopentyl]-N-[5-(2-ethoxyethoxy)pyrazin-2-yl
Jacrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,

43)-3,4-diflugrocyclopentyl]-N-{5-[2-(methylthio)ethox azi
olany Y G TS (O P RS bR ston Ao Ry F i gg g pheny
4a)-3,4-difluorocyclopentyl]-N-{5-[2-(tetrahydro-2H-pyran-2-yl
) acT g Bty p\razin2lyF&eryathide,
s) _%i))ézg-é:li_gcyciopropyisulfonyi)phen -3-[(la, 3

B2 SIORERGIN 1S (- yarolyathory pyfhidngs oxypropy 1] -1
iacrylamide,, (E)-2-(4- igpropyisulfonyphenyl) -3-[(l
it A A R e R (e S

_n-4-%/3]py§z&zin-2-y3}acrylamide,

[é &’(cymdpropyisulfonyi)phenyl)-3-[(la, 3a,

a)-3,4-difluorocyclopentyl]-N-{5-[(4S)-2,2-dimethyl-1,3-diox

) VR ARk 50| 267 2, 3 et dronypropy1)-1

_ -2-{4-{cyciqpropyisul ph -3-[(la n i

& py%))-é,%-éiﬂ %(r%ocgclxéger{%%%%g%é%%g%lcﬁf?%ero%%tﬁgﬁ lra et

(E) _g;ir[}- -&3}a§5ylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,
a)-3,4-difluorocyclopentyl]-N-{5-[(2S)-1,2-dihydroxyethyl]pyr 25

in-2:vl lamide, . diethyl 3 .
O S oy ooy Rl B 3l 2 Y1) 2 (4 (nechyLau
-3.,4-difi ' tyi] mid in-2-yi phosphonate, diethyl
oy SRS E R amdlag g rprospronse, gy
o) ~42)134:Gifigrocyciopentyilacrylamidepvrazineg: Vi e, o [d] thiazol-2-y1)

(E) -

—-2—(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(lca, 30O,

4a) -3,4-difluorocyclopentyl] -N-[6—-(difluoromethoxy)benzo[d]thi
azol-2-yl1l]-2-(4- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(1lQ,
3a,

4) -3, 4-difluorocyclopentyl] -N-[5-(2-methoxyethoxy)thiazolo[5,
4-blpyridin-2-y1]-2-(4-(methylsulfonyl)phenyl)acrylamide, ethyl
(E)-2-{2-[(R)-2-(4-(methylsulfonyl)phenyl)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl]acrylamide]thiazolo[5,4-b]lpyridin-
2-yloxylacetate, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la,
3a,

4) -3,4-difluorocyclopentyl] -N-(5-fluorothiazol-2-yl)acrylamid
e,
(E)-N-(5-bromothiazol-2-yl)-2-(4-(cyclopropylsulfonyl)phenyl) -

3-[(1la, 3a, 4a)-3,4-difluorocyclopentyl]acrylamide,
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5 methyiphosphonate, (E)-2-(4-(cyclopropyisulfonyi)phenyl)-3-[(la, 3 a,
4a)-3,4-difiuorocyciopentyi]-N-(I-methyl-IH-pyrazoi-3-yi)acryi amide,
(E)-2-(4-(cyclopropyisulfonyi)phenyl)-3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi]-N-(I-ethyl-IH-pyrazoi-3-yi)acryla 10 mide,
E)-2-(4-(cyclopropyisulfonyi)phenyl)-3-[(la, 3a
() ~42)(4 2 GitdrIey clope Aty N (L Ri5DEthy ) A dyrdzoiss
-yi)acrylamide, (E)-2-(4-(cyclopropyisulfonyi)phenyl) -3-[(la, 3a, ,
00 “ga)‘%g, Ldifitterodgeiopehty Nl 2hydioREthyif-itpyrazoi2 ~v L) acrylamid
3-yi]acré/lamide, éE)-Z-(4-(cycIopropyisulfonyi)phen I)-S-E(Ia, 15 3a,

e (5473206 G ERY AN-HEC rBRT B e tryTprdpyy-1 =%

o S el €05 (4 oo IR0 (8, 9.
SRE 0 ke s
-SSP (4922 SIS > cscxonans

—y1) Ei%))%%é%l?ﬁr?%@g%ﬁy% enyl)-3-[(la, 3a, 25

ifluorocyciop -[I[(2R)-2,3-dihydroxypropyi]-1 38

R S SRR A

4oc)—%laﬁ"—‘%}'%’?g%h&'}élHé.%raé%'ﬁs' agrylamide, 5 4. ctny1-1, 3-dioxolan-4
E)-2-(4-(cyciopropyisu onyl)% enyl)-3-[(la, 3a,

—y1) gg)l-g,zﬂféqmgggpfyglgp§@glll[]-ll}ﬁ-éllsoxa20|-3-y|)acrylam|de,
(B)-N-(4-tert-butylthiazol-2-yl)—-2-(4-(cyclopropylsulfonyl)phe
nyl)-3-[(la, 3o, 4o)-3,4-difluorocyclopentyl]lacrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4a0) -3,4-difluorocyclopentyl] -N-[5-(4-methylpiperazin-1-ylsulfo

nyl)thiazol-2-yl]acrylamide, methyl

3-{2-[(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4a) -3, 4-difluorocyclopentyllacrylamide]thiazol-4-yl] propionate,

(E)-2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl]-N-(1,2,4-thiadiazol-5-yl)acrylami
de, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4a0) -3,4-difluorocyclopentyl] -N-(3-methyl-1,2,4-thiadiazol-5-y1
)acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lQ, 3d,
4) -3, 4-difluorocyclopentyl] -N-(3-ethyl-1,2,4-thiadiazol-5-y1)
acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1lQ, 3d,

4a) -3,4-difluorocyclopentyl] -N-(3-phenyl-1,2,4-thiadiazol-5-y1

35



10

15

20

25

(E)-N-(benzo[d]thiazoi-2-yi)-2-(4-(cyciopropyisuifonyi)phenyi) -3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi] acrylamide,
(E)-2-(4-(cyciopropyisuifonyi)phenyl)-3-[(la, 3a, 10
4a)-3,4-difiuorocyciopentyi]-N-(6-methoxybenzo[d]thiazoi-2-yi)

acrylamide, (E)-2-(4-(cyciopropyisuifonyi)phenyl)-3-[(la, 3a,

2o AR A iuOTy Cob AN (SRR B O e BB -3~ (16, 3a,
zoi-2-y3lacrylamide, (E)-2-(4-(cyciopropyisuifonyi)phenyl)-3-[(la, 3a, 15

0) G 3L HUBTOLF SOERGT N-(e-TiorabesBldliazbR 2t LRgtaice,
2-methylethyi 2-{(E)-2-(4-(cyciopropyisuifonyi)phenyl)-3-[(la, 3a,

() -23)\ 324G %%%78#8%%%?]%8&%# %W&%{ﬂ—tﬁié&’-& Utbo xylic acid,

E)-2-(4-(cyciopropyisuifonyi)phenyl)-3-[(la, 3a, 2 , L

100 S B RGN LT oololB B3 SR b 1 ace

.E{}?-N-(5-butoxythiazo|o[5,4-b]pyridin-2-yi)-2-(4-(cyciopropyis

ylamél griyi)phenyi)-3-[(la, 3a, 4a)-3,4-difiuorocyciopentyi] acrylamide, 25

-2-(4-(cyciopropyisuifonyipheny-3-[(la, 3a, 39
) R oy BN KT 1 athi by g Saiafsy L FonvL e

uoroc -methoxyeth 0io

A-h]pyridin-2-yi)acrylamide, ethyl |
11 e B e mopy s TorBRRS e Bat Y1) acryamiae,
BEeElater dailala it el A

-—yioxy . . . . . .
a0 335381 TL'H%%%X%ge?%&%@ﬁ%ﬁ']‘éﬁhﬁg%‘%%@@PQQ 9}@%% )pyridin-2-y1]

iazoi-2-yiacrylam
acry ¥difluprocygiopentyil-2-[4-(ethyisulfonydphenyilNy Gr e ny1) —3- [ (10, 3,
4) -3, 4-difluorocyclopentyl] -N-[5-(N,N-dimethylsulfamoyl)pyrid
in-2-yllacrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
400) -3,4-difluorocyclopentyl]-N-(pyrazin-2-yl)acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,
4) -3, 4-difluorocyclopentyl] -N—-(5-methylpyrazin-2-yl)acrylamid
e, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,
4) -3, 4-difluorocyclopentyl] -N—-(5-ethylpyrazin-2-yl)acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
4a) -3,4-difluorocyclopentyl] -N-(5-methoxypyrazin-2-yl)acrylami
de, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
4) -3,4-difluorocyclopentyl] -N-[5-(methylthio)pyrazin-2-yl]acr
ylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 3,
4) -3, 4-difluorocyclopentyl] -N-[5-(2-methylethoxy)pyrazin-2-yl

Jacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
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methyipyrazin-2-yi)acrylamide, (E)-3-[(la, 3a, 10
4a)-3,4-difluorocyciopentyi]-2-[4-(ethylsulfonyl)phenyl]-N-(I-
methyl-IH-pyrazoi-3-yl)acrylamide, (E)-3-[(la, 3a,
4a)-3,4-difluorocyciopentyi]-2-[4-(2-methoxyethyisulfonyi)phen
gl]-N-(thiazoi-Z-yi)acr lamide, (E)-3-[(la, 3a ,

40) - a)‘lgfit%éiﬁafiﬂb%%i‘ag@ﬁ@ﬂ-tzi L Mty et aforyhpRey 1By razin-2-y
yl]-N-(5-methyi razin-2-y?acrylamide, and (E)-3-[(la, 3a,

Ll achiantffuordcyciopéiity ]%f&?ﬁﬁ%‘fﬁ&%ﬁﬁ%ﬁ&%ﬁﬂ%ﬂﬂ -3-ia, 3a,

A ¥|]-N- [-methyl-IH-pyrazoi-3-yi)acrylamide. 0057] The compound e

%) ~Fapresented bythe geriral fermuld (1Y of the™ 56 praset rehioR tan e 2~
produced by, for example, the following production process with the

VL1 DB Bt Eeite by the SEREFT HomRHIL: O 4 Hr i e ediate:( L0 3¢
0058] [ ?emical formula6]40FS H=N"AFWHHF,.. HH R,~, OH -~

s TR }18%%&%%@&‘%131 aﬁséf@vﬁ%\-rsi% LIRS DSy At s 02 VL
defined above), In this process, the compound represented by the general

1o TG 1(2) L reACtoA Wit & WEE SR e e o & 118, 30

4a) -3,4-difluorocyclopentyl] -N-{5-[2-(methylthio)ethoxy]pyrazi

n-2-yl}acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la,

3o,

4) -3,4-difluorocyclopentyl] -N-{5-[2-(tetrahydro-2H-pyran-2-yl

oxy)ethoxylpyrazin-2-yl}lacrylamide,

(E)=2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4) -3,4-difluorocyclopentyl] -N-[5-(2- (hydroxyethoxy)pyrazin-2-

yl)acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl] -N-{5-[ (4R) -2, 2-dimethyl-1, 3-dioxo

lan-4-yl]lpyrazin-2-yl}tacrylamide,

(E)=2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4) -3,4-difluorocyclopentyl] -N-{5-[(4S)-2,2-dimethyl-1, 3-dioxo

lan-4-yl]lpyrazin-2-yl}lacrylamide,

(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4a) -3,4-difluorocyclopentyl] -N-{5-[ (2R) -1, 2-dihydroxyethyl]pyr

azin-2-ylltacrylamide,

(E)=2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3, 4-difluorocyclopentyl] -N-{5-[(2S)-1,2-dihydroxyethyl]pyr

azin-2-yllacrylamide, diethyl
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a suitable reagent to produce the compound represented by the general

formula (1). 0060] This reaction may be performed using an appropriate

method 10 such as a method using a general condensation agent, the

active ester method, the mixed anhydride method, the acid halide

method, or the carbodiimide method. Examples of the reagent used in the

{ (Bhove fehction SHcRae gyl chidtit) &Y driorad, (1

N,N'-dicyclohexylcarbodiimide, N,N'-diisopropyicarbodiimide, 15

) - B ity ot Bromepy i GRGdites RN 2EHBo R dfiffddzofe, Y | Phosphonate,
diphenyiphospharyi chloride, diphenyiphosphoryi azide,

1ot - disUdc dy! CarGHA RN TS GE ) baeRg ) 3 [ (1o 304

I-ethyl-3- d|me inopropyi)carb d||m|de hydroch|oride, thyl
Eemtinela i aiG e ais tkabiedet —ﬁ

otriazo-l-yl- l-oxy I‘IS(d nethyi m| )phos
methﬁgﬁéﬁb S()E??)lf)jhc%‘/sp?"lateE (bro ﬁ%g %%a[nblr%r?yﬂl hld§|)oh| ne’ 141 1°’n (1o,
this process, a base and a condensation aid may be used together with

the above reagent. Any base can be used in this process, so long asitis

ot|n olved in the ctlon T n can p formed in
gl’eseér%cg%flsuch ‘baser IE:Lt Ieso heeb ﬁ%h}jd\é aﬁ<o#‘ 5 [)yacryl

. k th d d d tal
amd%"yé’r.d%iiu‘é G u‘iﬁﬁﬁ% e Sl Hehae: At 2%%?‘
grg nof: ?as&e;smseucfg%sn Htﬁmﬁn Ihthlum]l}%st()“{nrﬁ%he |S|I¥|2a )acryla

m bis am| e,’and potassi Is(t ylsuy |de

i delert@yoigaqlc 3§Te§ Su%igﬁél( & éaethg;ﬁl%lﬂe dlfppg qutaylag&ne

pyridine, N-met or zoi met |pyrrol ine,
4) -3, 4-difluorocyclopentyl] -N-(1-(2-fluoroethyl)-1H-pyrazol-3

3o,

-yl)acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 3Q,
4a) -3,4-difluorocyclopentyl] -N-[1-(2-hydroxyethyl)-1H-pyrazol-
3-yl]acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la
3a,

4) -3, 4-difluorocyclopentyl] -N-[1-(2-hydroxy-2-methylpropyl)-1
H-pyrazol-3-yllacrylamide,
(E)=2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4a) -3,4-difluorocyclopentyl] -N-(1-{[ (4R)-2,2-dimethyl-1,3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl}acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4) -3,4-difluorocyclopentyl] -N-(1-{[(4S)-2,2-dimethyl-1,3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl}acrylamide,

(E) =2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

400) -3,4-difluorocyclopentyl] -N-{1-[ (2R) -2, 3-dihydroxypropyl] -
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N-methyipiperidine, 1,5-diazabicyclo[4.3.0]non-5-ene, and
1,8-diazabicycio[5.4.0Jundec-7-ene; and inorganic bases such as
potassium carbonate and sodium hydrogen carbonate. Examples of the
15 condensation aid include N-hydroxybenzotriazoie hydrate,
d+ro ysuccinimi ydroxy -5-norbornene-2,3-dicarboxyimide,
- pyﬁah OXY-3, }(‘j‘lﬁyéf aﬁ”o 11,2,3-benzotriazoie, and pentafiuorophenoi.
Any solvent can be used as the reaction solvent, so long as it is not

) ~irvoliedTH THEPE&BHNS PrefeRéd BxaRipled 26 of $48h aivent include:

hydrocarbon solvents such as pentane, hexane, cyclohexane, benzene ,
)~ toldene, %m%&?e%‘fec haRsgEnated Yyhtocatbon LR eAR G Ay L~ 17 3-diox

d Icha dlchloroe lorof m and carbon

Olanteu{rhlo‘r{‘l(;r nde % er sol\}%}n‘?s sug as %leFﬁ)ﬁ &the JIe?réthydrofuran and 1,

nltr OX&{]ﬁg fég:‘lﬁcja%zlfr SO|V$\?]aShr2ﬁ5é‘ltS (irormaﬁi?tonltglle proplonltnle

?I (# rLpl;ac(a)rllc(ﬂ)one glfolag ﬁln d met ﬁJIJO he reaictlon

ypically proceeacsysmogtﬁlyg =7 o 58 6 ]yg Grehermore:; fite

B e S10 oot oot basetton HG-faloeig romLcagn slgges™
-3-[?}6&&“ W 71 ofys Ba=ds BiG, HLEQY EHRIDL RirshSieR, | H Sgeqad Step H
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,
4) -3, 4-difluorocyclopentyl] -N-(6—-methoxybenzo[d]thiazol-2-y1)
acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lQ, 3d,
4) -3,4-difluorocyclopentyl]-N-[6-difluoromethoxy]benzo[d]thia
zol-2-yllacrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,
4a) -3,4-difluorocyclopentyl] -N-(6-fluorobenzo[d]thiazol-2-yl)a
crylamide, 2-methylethyl
2-{(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
4) -3, 4-difluorocyclopentyl]lacrylamide}benzo[d]thiazol-6-carbo
xylic acid, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1a, 30,
4a) -3,4-difluorocyclopentyl]-N-(thiazolo[5,4-b]pyridin-2-yl)ac
rylamide,
(E)-N-(5-butoxythiazolo[5,4-blpyridin-2-y1l)-2-(4-(cyclopropyls
ulfonyl)phenyl)-3-[(1la, 30,
4) -3, 4-difluorocyclopentyl]acrylamide,

(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

39



10

15

20

P*Ph3X'XR (3) (4) ~(5) F,,, Fin, Third Step07R1IR6 RI:RIL, R~
O RZ (6) (7) 10 (wherein R6 represents an optionally substituted alkoxy
group or an optionally substituted amino group, R7 represents a boric
acid derivative, a halogen atom, or a trifluoromethanesulfonyloxy group,
and X represents a halogen atom R1 and R2 are as defined above)

®) - foot2y + 5 {ERSCSIERT TR S Is Tor prodicif R seric &ete HEH%ﬁtﬁﬁel

by .43 reac the ompound represented by the formula (3) with a
4-b] ér‘z/o%c}lalde téq%ﬁqre‘/ praer%ence:é ofa ise Examples of the base used in
this reaction mclude alkali metal amides such as lithjum dnsogrop%/lamlde

2~ (2fithivid Bis(trimethyisiyiiarice; Saditit's bisitHmathyisiiyifaim
dpot bis(t th Yamid tal hydrid ch
) P HAHUE: Lo RHe. SABSORELEIIF hyinad otaaeid Py idin-
carbonate, tert-buto otas |um gnd n-butyllithium. In this reaction,
o ylfgt}rqﬁlu}mcbs&rlmet '&/E |y% i]f s preferred

4) -3, 4-difluorocyclopentyl]—-2-[4-(ethylsulfonyl)phenyl]-N-(th
iazol-2-yl)acrylamide, (E)-3-[(1la, 30,

o) —-3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]-N-(5-
methylpyrazin-2-yl)acrylamide, (E)-3-[(1la, 30,

4) -3, 4-difluorocyclopentyl]—-2-[4-(ethylsulfonyl)phenyl]-N-(1-
methyl-1H-pyrazol-3-yl)acrylamide, (E)-3-[(lQ, 3d,

4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen
y1l]-N-(thiazol-2-yl)acrylamide, (E)-3-[(1la, 30,

o) -3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen
y1]-N-(5-methylpyrazin-2-yl)acrylamide, and (E)-3-[(la, 30,
4) -3,4-difluorocyclopentyl]—-2-[4—-(2-methoxyethylsulfonyl)phen
y1]-N-(l-methyl-1H-pyrazol-3-yl)acrylamide.

[0057]

The compound represented by the general formula (1) of the
present invention can be produced by, for example, the following
production process with the compound represented by the general
formula (2) as an intermediate:

[0058]

[Chemical formula 6]
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10 Any solvent can be used as the solvent used in this reaction, as long
as it is not involved in the reaction. Examples of such a solvent include
hydrocarbon solvents such as pentane, hexane, cyclohexane, benzene,
toluene, and xylene, halogenated hydrocarbon solvents such as
dichioromethane, 1,2-dichioroethane, chloroform, 15 and carbon
ﬁ;trachloride, and ether solvents such a"'s diethyl ether, tetrahydrofuran,
,#-dioxane. e r2action proceed ogithly at -80C to 80C. [0063]
’Btep) 20 This step is for prddli H
ifiu cyciWhalogeno acryliclfcid Herivative by
% he 3-(3,4-difiuorocycio’6 " aciy| derivative
senged by the formula (4) obtaine e algpve first step with
Rz molecular halogen, and then reactind'with the base. 25 Examples of the
basg2)sed in this reaction include carbonic (44 acid salts such as sodium
carbonate, potassium carbonate, calcium carbonate, cesium carbonate,
nd barium carbonate, or organic bases such as triethyiamine,

0058 1 Garbon: 1ch as trietnyle
[ dl]lsopropylethylamlne, N,N,N,N-tetramethyiethyienediamine,

(nediazabicyclaf5.4.017 Sundecene, diazabicycigld,3 01-5- nonene,
phosphazene bases, and pentaisopropyiguanidine. However, in this

reaﬁﬁoﬁhqgﬂ@ﬂégﬁk%f?Eﬁ%e%ﬁ%p%ﬁ%SQWSBE%ﬁéﬁ%éﬁe%§ﬁéﬁé_general

solvent used in this reaction, as long as It is not involved In the reaction.

FormEXampigs otsyeh, 10.a sglvent include bydrpcarbon Solvents,3uch.as e nce of

pentane, hexane, cyclohexane, benzene, toluene, and xylene,

asufyygﬁyﬁggbgﬂ¥9§ﬁgggﬁucethecompoundrepresentedkxzthegeneral

Fue

Ry

formula (1).
[0060]

This reaction may be performed using an appropriate method
such as a method using a general condensation agent, the active
ester method, the mixed anhydride method, the acid halide method,
or the carbodiimide method. Examples of the reagent used in the
above reaction include thionyl chloride, oxalyl chloride,
N,N’-dicyclohexylcarbodiimide, N,N’-diisopropylcarbodiimide,
l-methyl-2-bromopyridinium iodide, N,N’-carbonyldiimidazole,
diphenylphosphoryl chloride, diphenylphosphoryl azide,
N,N’-disuccinimidyl carbonate, N,N’-disuccinimidyl oxalate,
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride,
ethyl chloroformate, isobutyl chloroformate,
benzotriazo-l-yl-oxy—-tris(dimethylamino)phosphonium

hexafluorophosphate, and N-bromosuccinimide/triphenylphosphine.
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solvents such as dichioromethane, 1,2-dichioroethane, chloroform, and
carbon tetrachloride, and ether solvents such as diethyl ether,
tetrahydrofuran, and 1, 4-dioxane. The reaction proceeds smoothly 15 at
-80C to 80C. [0064] (Third Step) This step is for producing a
3-(3,4-difluorocyciqpentyi)-2-(substityted phenyi acr)%ic acid 20 derivative
In thy ré%%%ﬁ&%%or?\gfg%%% %é“p%%e%?ébaﬁff?%etﬁo WA (6] Wit the!SSC together

.. 3-(3,4-difluorocyciopentyi)-2-haiaogeno acrylic acid derivative represented

Lt e A a6 ABinen T e A0/ Bbcnd GE8 i the Presergtree: °°
catalyst and a b’%\se. In ttﬂe f%{mula iquR7 is a halogen aIth ora 2?.

S "1 lﬁ1 no ﬁnvo ve 1ln tf S react18 - C? ﬁgac lOHl can be
trititoromethanesu onyloxy group, for example, boric acid, pinacolato
diboron or the like can be reacted to convert the compound . into a bori
e A P Lt he prasericrbt s PR SOMEIEE soon ke ase

. 1,1-bis(diphenyiphosphino)ferracene-palladium(ll). dichloride, 5.and an .
el T ralos S b AR B goaiun
derivative js used after isolated.and purified, or is prepared in the reaction, .
o A% the oty et 1ad In this” ioactigns L M Rt AL ARG s dum
tetrakis(triphenyi phine)palladi IllJ iu cet alI{J ium um
o SUBKER RbasnE palodumn palndlun ool of Ao o
ois (LIRS, canbe ysad s thepaspuseinbisreastion & carponicacd . g

salt such “as sodium carbonate, potassium carbonate, calcium carbonate,

long

potag%?HH'bis(trimethylsilyl)amide; tertiary organic bases such
as triethylamine, diisopropylethylamine, pyridine,
N-methylmorpholine, imidazole, N-methylpyrrolidine,
N-methylpiperidine, 1,5-diazabicyclo[4.3.0]lnon-5-ene, and
1,8-diazabicyclo[5.4.0]undec-7-ene; and inorganic bases such as
potassium carbonate and sodium hydrogen carbonate. Examples of the
condensation aid include N-hydroxybenzotriazole hydrate,
N-hydroxysuccinimide, N-hydroxy-5—-norbornene-2,3-dicarboxyimide,
3-hydroxy-3, 4-dihydro-4-oxo-1, 2, 3-benzotriazole, and
pentafluorophenol. Any solvent can be usedas the reaction solvent,
so long as it is not involved in the reaction. Preferred examples
of such a solvent include: hydrocarbon solvents such as pentane,
hexane, cyclohexane, benzene, toluene, and xylene; halogenated
hydrocarbon solvents such as dichloromethane, 1,2-dichloroethane,
chloroform, and carbon tetrachloride; ether solvents suchasdiethyl
ether, tetrahydrofuran, and 1, 4-dioxane; and aprotic polar solvents

such as acetonitrile, propionitrile, nitromethane, nitroethane,
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carbonate, and barium carbonate, or an acetic acid salt such as 15
potassium acetate and sodium acetate, can be used. Any solvent can be
used as the reaction solvent, so long as it is not involved in the reaction.
Examples of such a solvent include: hydrocarbon solvents such as
ag{lohexane genze_ne, toléene, and xylene;

t . h , , ;
N, N G e R Yt Y ABAATB O SONSNEY Shc 50 28 HhstorehaRRS and

. 1.2-dichiorqethane, chloroform, and carbon tetrachloride;
e SanieaelT as chthyl Sther Tetranydroriran Afid TacdBxaHgothLY 2t
aprotic polar solvents such as acetonitrile, propionitrile, nitromethane,
%ith?etﬁQrQe,cN,N-dimethylformamide, and dimethyi suifoxide; alcohol
woeaquvents such as methanol, ethanol, 25 1-propanol, 2-propanol, 1-butanoi,
-butanoi, 2-methyl-I-propanol, 46 2-methyl-2-propanoi, and benzyi

-78°

alcohol;.and water. Qb e kind of solvent, or two or.thr kindﬁ of solvents
5 g BB O ety & CBbakge (1)

and %%9%1[099%] 2-Qne gmbadiment of the present LBXG“%%%ﬁ‘%'%E?SHPQS%d on the
p armaceutlcgffcontalnlng, as an active ingredient, the compoun
represente the formula (1) or a pharmaceutically acceptable salt
fonﬁ&rﬁ?f.%ﬂ%%%%?ﬁé%é%ﬁ? st of the present invention have a GK
(F orﬁﬁtivaati’f'9 effect or a hypoglycemic effect and therefore is 10 useful for the
treatment or prevention of type | diabetes, type Il diabetes, hyperlipemia
(hyper LDL cholesterolemia, hypertrigiyceridemia, and hypo HDL
cholesterolemia), obesity, Bsulin resistance, impaired glucose télgrance,

Fnetabolic syndrome, ar]x_:lht £1tgy 15 [0066] Fin
F””O' First Step H Second Step
'l/,l — l RG —
P*Ph,X"
(3) @)
Flm
Third Step
> R! | RS
R1\\ R [I\\
B ./ I 0
RZ Rz
7
10 (wherein R® represents an optionally substituted alkoxy group or

an optionally substituted amino group, R’ represents a boric acid
derivative, a halogen atom, or a trifluoromethanesulfonyloxy group,
and X represents a halogen atom; R' and R? are as defined above)
[0062]

15 (First Step)

This step is for producing an acrylic acid derivative (4) by
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The pharmaceutical of the present inventionmay be administered orally or
parenteraily,for example, intrarectaily,subcutaneously, intravenously,
intramuscularly, or percutaneousiy. [0067] 20 The compound of the
present invention or a pharmaceutically acceptable salt thereof may be
used as pharmaceuticals in any form é::o example, a soli]criﬁco ositioqi a
reacidiid coboSHIBA P GtHeToy RE O CompBGitony . AreSptfal foim 8 1 2

selected in accordance with need. The pharmaceutical of the present
Iy o A DL Boi3t e e STE e T A Se b he base

asealQiriento the 47 compound,of the present inyention, Mate specifically. ; ¢r o
commonly used” additives such as éxcipient, extender, binder,

plor, £oaling, sugar-qoating agent, pi modifier and solupiiin

. disinte%rf\
diiso rqp
aBen an adueous or non-agueous solvent are added to

bis (%%Tﬁé’%i%d P.afihe present invention, and the mixt %ercl"%‘n”emt_’% formed M9 ni e,
various forms sdch as tabiéts, pllf%, capsules, granules, powders,

metag%wgﬁ:rlegebgrgg%’h"ggig {%r}fnllil}%t}?n r‘:‘? UI.SisOongiﬁusrpef](%%%%’, %‘n@?ﬁotas sium

injections by any commonly used formulation metho e

hyar 4988 Ofggléaa%oni‘ﬁ%“ nd %E@Sa‘g gsentinyentic “o%r};a pPohcaégé‘fﬁ%ﬂt,i?%'l'é{d

acceptable salt thereof depends on the type of disease, the condition,

n-bu‘é’gigﬂt%%n?.”d PHX 9&?@_@8%&%&‘3“@ i@hagministration, and the like.
The oral dose for an adult is preferably about 0.01 to about 1000 mg/kg

bis (@Q%g\t@ﬁg}ﬁ@ﬂy%@gm@ 15.preferably, ahout 0. 5 to about 200 mg/kg

body weight /day. This amount may be administered in a single dose or in

dN%#¥jg8§%%HyQ999QQ£Hg%g@gs the solvent used in this reaction,

as long as it is not involved in the reaction. Examples of such
a solvent include hydrocarbon solvents such as pentane, hexane,
cyclohexane, benzene, toluene, and xylene, halogenated hydrocarbon
solvents such as dichloromethane, 1,2-dichloroethane, chloroform,
and carbon tetrachloride, and ether solvents such as diethyl ether,
tetrahydrofuran, and 1, 4-dioxane. The reaction proceeds smoothly
at —-80°C to 80°C.

[0063]

(Second Step)

This step is for producing a
3-(3,4-difluorocyclopentyl)—-2-halogeno acrylic acid derivative by
halogenating the 3-(3,4-difluorocyclopentyl)acrylic acid
derivative represented by the formula (4) obtained in the above
first step with molecular halogen, and then reacting with the base.

Examples of the base used in this reaction include carbonic
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0069] If necessary, the compound of the present invention or a 20

pharmaceutically acceptable salt thereof may be used together with one

or more compounds other than GK activators. For example, the

compound of the present invention or a pharmaceutically acceptable salt

_ dther;:of maelj}/ %e used i%_combina ion with one or more of anr%obe%it Lo

ac1d gents"aRd Ghtidfasstie (BT hypbgIyRaiic) agarts 25 RcftdhigPnate, catetum
sulfonylureas, inTguanides, %Iucagog %ntagonists, 48 a-glucosidase _

carbona} ce51? carbonatle n artum carbaonate, og ﬂr?ﬁnlcﬁbases
mhibitots, insulin secretion promoters, insulin sensitizers, ‘and the fike:

0070] Examples of the sulf onylureas include glyburide,glimepiride, 5

O SpIDI Q& EHIG: proar de: ghoiasiany grbkaside,

cetohexamide, glibornuride, toloutamide, talazamide, carbutamjde, .

B e o Y DA ars G, Elambigd oF

the biguanides include metformin, phenformin, and buformin, Examples

e At gL Peie Pty no SEHE 10 oy @7
antagonists, Examples of the a-glucosidase inhibitors include acarbose, ,
t 1 . . t , 1

pen %gsﬁ%%rs%?gng%aﬁtoﬁanmpl%seo\f?ﬁé |%1I§uﬁ|lﬁl§é:nes?tfze%§ include” — Y amne

trggl(’gaz%l&e, rosiglitazone, pioglitazone, and ciglitazone. Examples of the

r red. . . . .

antl-of)esny agents include sibutramine and orlistat. The compound of the

g;@ggy”t_é%‘i%'&?{‘ 3,053 phanmacey '%a'!%l‘ii%ceer%aﬁ'?e%?@}!‘%ﬁ?% M@ ction,

ministered simultaneously, sequentially or separately with other

as 18Atdiabetic, hypoglycqmis, apd anfizobesity, agents. JQ071E Example e sucn

such

is p

a solvent include hydrocarbon solvents such as pentane, hexane,
cyclohexane, benzene, toluene, and xylene, halogenated hydrocarbon
solvents such as dichloromethane, 1,2-dichloroethane, chloroform,
and carbon tetrachloride, and ether solvents such as diethyl ether,
tetrahydrofuran, and 1,4-dioxane. The reaction proceeds smoothly
at -80°C to 80°C.

[0064]

(Third Step)

This step is for producing a
3-(3,4-difluorocyclopentyl)—-2-(substituted phenyl)acrylic acid
derivative by reacting a compound represented by the formula (6)
with the 3-(3,4-difluorocyclopentyl)—-2-halogeno acrylic acid
derivative represented by the formula (5) obtained in the above
second step in the presence of a catalyst and a base.

In the formula, if R’ is a halogen atom or a

trifluoromethanesulfonyloxy group, for example, boric acid,
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20 3-[(la, 3a, 4a)-3,4-Difluorocyclopentyl]-2-[4-(methylthio)phenyl] acrylic
acid ethyl ester [0072] [Chemical formula 8] 49 F H CO2Et Me.S 0073]
la, 3a, 4(x)-(3,4-Difiuorocyciopentyi)methyitriphenyiphosphonium iodide 5
(2.67 g) was suspended in tetrahydrofuran (10 mL) . Lithium Isis
_ grlmethy ilyi %mldeé t/ tetrahydrofuran séutlon 5.30 mlﬁ)
PiNagHded hnE Suspen Bﬁ“ hlé%?r?% Srﬁ&?%’ﬁ% sphére! At &e Sompound
re.was stirre %at -40C. for 2 hours Subs uent a SO|U'[I0
it o O e Sold iyl obh T e DT & PaLLadium
etrahydro ran (3 70 mL) was added dropwise to the reaction mixture
P¢661ed 16 “40€ "and the resultant mixture was stirred at -40C for 2 hours
rstlrr at Jopm te erature for 18 hours. W (1 m
B BT Sy Hop o tne Siaie st race-
2 with 3 mai/L. ydr hIorlc 5aC|d Tetrah drofuran was eva ated
and “Uinder re&uceégpres%%fe and “the resﬁuel\yvas ex%racted wit g%hny a?:g%famed
borlf: Qmi x %) The eth | acetate > extracts were co blged \ﬁashed \_gvlth

saturated rlne ﬁ_) dried over anﬁydrlo%% sodlum ate |f'tratgéli or is

prepdhd gongentated indet reduced pressute, The residue was pydlied BY, +ni s

comp

reaction, tetrakis(triphenylphosphine)palladium, palladium
acetate, or a palladium complex such as
1,1-bis(diphenylphosphino)ferrocene-palladium(II) dichloride,
can be used.

As the base used in this reaction, a carbonic acid salt such
as sodium carbonate, potassium carbonate, calciumcarbonate, cesium
carbonate, and barium carbonate, or an acetic acid salt such as
potassium acetate and sodium acetate, can be used.

Any solvent can be used as the reaction solvent, so long as
it is not involved in the reaction. Examples of such a solvent
include: hydrocarbon solvents such as pentane, hexane, cyclohexane,
benzene, toluene, and xylene; halogenated hydrocarbon solvents such
as dichloromethane, 1,2-dichloroethane, chloroform, and carbon
tetrachloride; ether solvents suchasdiethyl ether, tetrahydrofuran,
and 1,4-dioxane; aprotic polar solvents such as acetonitrile,
propionitrile, nitromethane, nitroethane, N,N-dimethylformamide,
and dimethyl sulfoxide; alcohol solvents such as methanol, ethanol,

l-propanol, 2-propanol, l-butanol, 2-butanol, 2-methyl-1-propanol,
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20 silica gel column chromatography (eluent; hexane : ethyl acetate =

4:1) to give 3-[(la, 3a, 4(x)-3,4-difluorocyclopentyl]-2-[4-(methyithio)phenyi]
acrylic 50 acid ethyl ester (1.54 g). 1H NMR (400 MHz, CDC13) 5 1.27 (t,
J=7.3Hz, 3H), 1.30 (t, J = 7.3 Hz, 3H), 1.84-2.19 (m, 6H), 2.28-2.42 (m,

2H), 2.49 (s, 3H), 2.50 (s, 3H), 2.55-2.69 (m, 1H), 3.17-3.31 (m, 1H), 4.21

2 nef S SRR 4T T 5 AL R, WOB S04 (hrdr), 613 07 °F
J=9.8 Hz, 1H), 7.00 (d, J 10.4 Hz, , 1.03-7.08.(m, 2H) ,.7.22-7.25

oL RS eky MG M 527 (RS 007110 Examble 2 1A 5 1r "o be
4a)-3,4-Difluorogyciopentyi]-2-[4-(methyisulfonyi)phenyilacryi is acid ethyl

u5e g 0TS 18 JEReRIE ST Y HE COPet 1ied 30 G076]

[OO6§-[(Ia, 3a, 4(x)-3,4-Difluorocyclopentyl]-2-[4-(methyithio)phenyi] acrylic 20
acid ethyl ester (3.00 g) was dissolved in dichloromethane (31 mL)

m-Ghloroperoxyhenzoig acid (537 glwas added to the prepared s 6 4
pharmaceutical containing, as an active ingredient, the compound
represented by the formula (1) or a pharmaceutically acceptable
salt thereof. The pharmaceuticals of the present invention have
a GK activating effect or a hypoglycemic effect and therefore is
useful for the treatment or prevention of type I diabetes, type
IT diabetes, hyperlipemia (hyper LDL cholesterolemia,
hypertriglyceridemia, and hypo HDL cholesterolemia), obesity,
insulinresistance, impairedglucose tolerance, metabolic syndrome,
and the like.

[0066]

The pharmaceutical of thepresent inventionmaybe administered
orally or parenterally, for example, intrarectally, subcutaneously,
intravenously, intramuscularly, or percutaneously.

[0067]

The compound of the present invention or a pharmaceutically
acceptable salt thereof may be used as pharmaceuticals in any form
(for example, a solid composition, a liquid composition, or other
type of composition). An optimal form is selected in accordance
with need. The pharmaceutical of the present invention can be

produced by adding a pharmaceutically acceptable carrier to the
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51 solution cooled in an ice bath, and the mixture was stirred for 0.5
hours while cooled in the ice bath and further stirred at room temperature
for 1.5 hours. Insoluble materials in the reaction mixture were removed by
filtration, and the filtrate was diluted 5 with dichioromethane (42 mL) The
obtained dichioromethane solutjon was washed with a 100@ agueous

MBS iR Shifte OTMioN (20 X 2). a sAfUraISd BGGS Sodium > On LY Beed

yLdro en carbonate solution (20 mth Z)d, and Eatucﬁated brine, 2(t) mL v

fied overan ;?dgroﬁg Sofitm’ sulfate; filtratéd, and'coricentrated under "
reduced pressure to give 10 3-[(la, 3a, . _. e

COat2&3)9-3,f-%ﬁr%r&c%%utolg“e%t;%jli‘-’[ﬁf(rﬁe%hr&}?%h%h%phéﬁﬁ]as&%ﬁl?s%éié eyrIent

and ef'sltegL 3.41&9 1H NI\éIR_(%OO Mlﬁ% CD VlBgl 51.30 (géqz 7.%Hz,C H),Cld?;l ound
T TI9Hz, 3h), /86225 (ho6AS, 2 30-2.58 (m-3M5,3.06 (<. 5H); 1%’

3.10 3H), 3.35-3.48 ( ,1H), 4.24 (q, J=7.3 H H) 429 (q,J=7.3 .

of et Byl SR 0 S SR RSSO B AR 2 L Farsone
1H), 7,33-7.3 2H), 7.48-7.53 2H), 7.89-7.9 , 2H), 7,93-7.97

“Ox SH). 1S (L) s 388 (V] 20007 Evimple d ()3 (a3 o=
42)-3, 4~ iopentyil-2-[4-(methyisulfonyi ilacryi is acid ..

drug?n%tﬁ%ﬁétﬁr%%?é%%% llﬂéh en(ﬂlesfl%'%‘é 0%%%%%%’&8%@' DB jections

addig

emical formufa

by any commonly used formulation method.
[0068]

The dose of the compound of the present invention or a
pharmaceutically acceptable salt thereof depends on the type of
disease, the condition, weight, age, and sex of a patient, the route
of administration, and the like. The oral dose for an adult is
preferably about 0.01 to about 1000 mg/kg body weight/day, and more
preferably about 0.5 to about 200 mg/kg body weight/day. This amount
may be administered in a single dose or in divided doses throughout
the day.

[0069]

If necessary, the compound of the present invention or a
pharmaceutically acceptable salt thereof may be used together with
one or more compounds other than GK activators. For example, the
compound of the present invention or a pharmaceutically acceptable
salt thereof may be used in combination with one or more of
anti-obesity agents and antidiabetic (or hypoglycemic) agents

including sulfonylureas, biguanides, glucagon antagonists,
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F, F,,. HCO2Me Me. O~SO 0079] 3-[(la, 3a, 5

4(x)-3,4-Difluorocyciopentyi]-2-[4-(methyisulfonyi)phenyi]acryi is acid

ethyl ester (5.00 g) was suspended in methanol (26 mL). A sodium

methoxide solution prepared from 460 mg of sodium and 20 mL of

methanol was added dropwise to the obtained suspension at room ,
-9 LiEmperafiite, and e festiftant Mitdre waS Stiftéd QF rétri 08 hiperature L 11

f.otr 3 hours. Meéhatrhol V\iaskevaporated under reduced pressure, and the
S S tasuftantresidie was coftected by filtration and washed with methanol (50
007 ) to give (E)-3-[(la, 3a,

)-3,4-difluorocyciopentyi]-2-[4-(methyisulfonyi)phenyilacryi is acid

methyl ester (%. % %;'15 rl}ll\ﬁRéﬁgO MHZIC C 3% 5u1.87-2.2%gim, ride

AT A5 3 5 G VE§ 10" (6L 3H 3 75 (5.5 04 R6 68 (1 ok 1 0
oiir R ARSI 0. L R G510 e
acet?O?b)%%f‘rﬁié{%‘?f%‘i%%%%en”ﬂ'kéa[f"@g%%‘XL%%'J?H%‘)F’JQSTBQLaaCMd‘eS,aSQrbutamide,
gligquidone, glyhexamide, phenbutamide, and tolcyclamide. Examples
of the biguanides include metformin, phenformin, and buformin.
Examples of the glucagon antagonists include peptide and non—-peptide
glucagon antagonists. Examples of the O-glucosidase inhibitors
include acarbose, voglibose, andmiglitol. Examples of the insulin
sensitizers include troglitazone, rosiglitazone, pioglitazone, and
ciglitazone. Examples of the anti-obesity agents include
sibutramine and orlistat. The compound of the present invention
or a pharmaceutically acceptable salt thereof may be administered
simultaneously, sequentially or separatelywithother antidiabetic,
hypoglycemic, and anti-obesity agents.
[0071]

Example 1

3-[(1a, 30,

4) -3,4-Difluorocyclopentyl]—-2-[4- (methylthio)phenyl]acrylic

acid ethyl ester

[0072]

[Chemical formula 8]
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[Chemical formula 11] F//./~ p...(H COZH MOSO /5 [0082] A mixed
solution of concentrated sulfuric acid (6.89 mL), acetic acid (37.1 mL) ,
and water (22.5 mL) was added to (E)-3-[ (la, 3 a, 10
4(x)-3,4-difluorocyclopentyl]-2-[4-(methylsulfonyl)phenyl]acryl is acid
methyl ester (3.95 g), and the mixture was stirred under heating at 103C
(inteﬁsnal temperature) for 3 hours. After allowed to cool, the reaction

added to the aqueous layer, while cooled in an ice bath, to make it acidic.
e resultant precipitate 20 was collected by filtration and washed with

water (100 mL) to give (E)-3-[(la, 3a, 54

4a)- %—tlff -di N%Iuorocyuopentyl] -2-[4-(methyisulfonyi)phenyilacryi is acid (3.26
(1 (400 MHz, CDC13) 5 1.88-2.21 (m, 4H), 2.47-2.62 (m, 1H),

zé) %h%;&%%;}?giéafg¥vlZmet%iftr%%ﬁggéigﬁ%sé%%gf%m51odlde

(2.67 g) was suspended in tetrahydrofuran (10 mL). Lithium

[007

bis(trimethylsilyl)amide (a 1 mol/L tetrahydrofuran solution, 5.30
mL) was added to the suspension at -40°C in an argon atmosphere,

and the mixture was stirred at -40°C for 2 hours. Subsequently,

a solution of 2-[(4-methylthio)phenyl]oxoacetic acid ethyl ester
(1.12 g) in tetrahydrofuran (3.70 mL) was added dropwise to the
reaction mixture cooled to -40°C, and the resultant mixture was
stirred at —40°C for 2 hours and further stirred at room temperature
for 18 hours. Water (10 mL) was added to the reaction mixture, and
the pH of the mixture was adjusted to 2 with 3 mol/L hydrochloric
acid. Tetrahydrofuran was evaporated under reduced pressure, and
the residue was extracted with ethyl acetate (20 mL x 2). The ethyl
acetate extracts were combined, washed with saturated brine (10
mL), dried over anhydrous sodium sulfate, filtrated, and
concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (eluent; hexane : ethyl acetate
= 4:1) to give 3-[(la, 30,

o) -3,4-difluorocyclopentyl]-2-[4-(methylthio)phenyl]acrylic
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MS (El) m/z: 330 (M"). [0083] Example 5 (E)-3-[(la, 3a, 10

4a)-3,4-difluorocyclopentyl]-2-[4-(methylsulfonyl)phenyl]-N-(t

hiazoi-2-yi)acrylamide (compound 1A of the present invention) [0084]

[Chemical formula 12] F, Fa.~H IIH rlO S! N O 15 [0085] Ihionyi

chloride (3.43 mL) wa dded to (E)-3-[(la, 3a,

aCld485‘[§yj diftioécytlop e%tﬁf 2-[4-(methyisulfonyi)phenyilacryi is acid (343
mg) , and the mi s heated to reflux for 45 mlnute ftert

B ND?anxt ra&e)rbwasﬁczdolég) fo §§ g1teflrre;zgér tufe thlonyl chlorlde Was rt::-%%\}ed

evap raton oe(mL )W dd mixture, an
73 %dultan?mniturg W%Js{;%agofat un er?gdl?c c1a 5 dreg%ur’e % g[% ?

5 5oof 2- anglltgfthl z@g (%O%én%) in pﬂf{ﬂme 3(1e iy was adfil_ei toéh %OOI% 3

resu’lta éS| e in A salted ite ba and "Was stirre

ture, f h Th d

73 I%all‘-jcnéﬂzltp ga&(;:;(r)%n(%[71 Ou;she%{:eggl%gr?tlgﬁ(gj:/%fv;%%m%lfj/tﬁ% dcﬁflla)élé aC|d1 3 (4
0.mL ted d h t lut

R e e e

d over anhydrdus sodium

~

(m, g%lga.te, and filtrated, and the
MS (ESI') m/z: 327 (MH").
[0074]

Example 2

3-[(1la, 3a,

4a) -3,4-Difluorocyclopentyl]—-2-[4- (methylsulfonyl)phenyl]lacryl

ic acid ethyl ester

[0075]

[Chemical formula 9]

Me.

[0076]

3-[(la, 3o,
4) -3,4-Difluorocyclopentyl]—-2-[4-(methylthio)phenyl]acrylic
acid ethyl ester (3.00 g) was dissolved in dichloromethane (31 mL) .

m-Chloroperoxybenzoic acid (5.37 g) was added to the prepared
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solvent was evaporated under reduced pressure. The obtained residue
was purified by silica gel column chromatography (eluent; 10 chloroform :
methanol = 50:1) , and the obtained compound was washed with diethyl
ether to give (E)-3-[(la, 3a,

oo S DAL (15 MS (ESr) S, AL (MY, T8 it == Tor
05 ASFKMR 400 Mz L), “il'%éfc%“%f#%ﬁo%% % i fﬁ%%%%“gt coon
PR OT (1) 7229‘15%) BV 7oLt 209 2 l§1 5 fipocion
o b I=B8 e A 124 (s, 11 0006 Examole b Compois 24,

e presenti nuon were pro(:luce accor

Wlthprﬁ &%re as | Exam;)flgAZ%n th foIIo Tab;s é;eiﬁgtlcal rot]gfa ons

e compoun A, 4 2\ 53 e presen
1 1Cnvent|on were @egsurecq1 usi methan0| as a soti)lvent arlw(tithe opti c 20
O~ "rotations of the compounds 1A and 52A of the p present |nvent|0|sf1owclalrelon (

mL xMEpSUed.ys 'Cehciorgg‘ thane. sE%Flu%“%%&‘%%‘ lans oLing rest of e, v 5

compoun S e pre ent Invention were measured using C loroform.

(20 n[BOQE]) E%ﬁ@'&éﬁ%%&%@mg(% mL), dried over anhydrous sodium

sulfate, filtrated, and concentrated under reduced pressure to give
3-[(la, 3a,

4) -3,4-difluorocyclopentyl]—-2-[4-(methylsulfonyl)phenyl]lacryl

ic acid ethyl ester (3.41 qg).

'H NMR (400 MHz, CDCls) & 1.30 (t, J = 7.3 Hz, 3H), 1.31 (t, J =
7.3 Hz, 3H), 1.86-2.20 (m, 6H), 2.30-2.56 (m, 3H), 3.06 (s, 3H),
3.10 (s, 3H), 3.35-3.48 (m, 1H), 4.24 (g, J = 7.3 Hz, 2H), 4.29
(q, J = 7.3 Hz, 2H), 4.69-5.10 (m, 4H), 6.29 (d, J = 9.8 Hz, 1H),
7.09 (d, § = 10.4 Hz, 1H), 7.33-7.38 (m, 2H), 7.48-7.53 (m,2H),
7.89-7.93 (m, 2H), 7.93-7.97 (m, 2H).

MS (EI) m/z: 358 (M").

[0077]

Example 3

(E)-3-[ (1o, 30,

4) -3,4-difluorocyclopentyl]—-2-[4- (methylsulfonyl)phenyl]lacryl

ic acid methyl ester

[0078]

52



10

15

20

H NSA Me, 0,5.,, 0'0 [0088] 10 [Table 1] 57 Compound Optical No
Structure (A) 1 H NMR (400 MHz) MS (m/z) _ iokafion CDCI3) 6
1 93-2.15 (m, 4H), 2.38-2.48 (m, 1H) ESI+) 431.1 N 3.17 (s, 3H),
4.75-4.80 (m, 1H), 4.88-4.93 (m, 1H), MH+) .-'S F 6.99 (d, J= 2.5 Hz, 1 H),
7.25(d, J=9.2 Hz, 1H), 2A 7.45 (d, J = 8.6 Hz,2H),8:08(d,J=8.6Hz,2H),
[Chegheas, %Ciﬂf)lf‘bﬁsé‘)]@ge) 6 1..80--2.00 (M, 2H), 2.04-2.25 (m. ESI+) 447.1
N 2H), 2.47-2.70 (m, 1H), 3.25 (s, 3H), 4.78-5.12 (m, MH+) ..~,~ 2H),
6,8&(d. J = 10.4 Hz, 1H), 7.47 (d, J = 8.6 Hz. 3A S CI 2H), 7.56 (s, 1H),
7.94%d_J = 8.6 Hz, 2H), 12.7 (s.| 1 H). CDCI3) 6 1.71-2.18 (m, 4H), 2.30

(gndfl), ESH) 427.1 Me 2.35-2.48 (m, 1H), 3.18 (s, 3H), 4.71-4.95 (m,
2H), MA+IN 6.57 (d, J = 1.2 Hz, 1H), 7.27 (d, J = 10.4 Hz, 1H), 4A S
1% -
743484k 2H) 8.05-8.10 (m, 2H), 8.36 (brs,
Me.
o"s"o
[0079]

3-[(la, 3,
4a) -3,4-Difluorocyclopentyl]-2-[4—- (methylsulfonyl)phenyl]acryl
ic acid ethyl ester (5.00 g) was suspended in methanol (26 mL).
A sodium methoxide solution prepared from 460 mg of sodium and 20
mL of methanol was added dropwise to the obtained suspension at
room temperature, and the resultant mixture was stirred at room
temperature for 3 hours. Methanol was evaporated under reduced
pressure, and the resultant residue was collected by filtration
and washed with methanol (50 mL) to give (E)-3-[(la, 30,
4) -3,4-difluorocyclopentyl]—-2-[4-(methylsulfonyl)phenyl]lacryl
ic acid methyl ester (3.98 qg).
'H NMR (400 MHz, CDCls) & 1.87-2.20 (m, 4H), 2.43-2.58 (m, 1H), 3.10
(s, 3H), 3.78 (s, 3H), 4.69-4.95 (m, 2H), 7.12 (d, J = 11.0 Hz,
1H), 7.34 (4, J = 7.9 Hz, 2H), 7.96 (d, J = 7.9 Hz, 2H).
MS (EI) m/z: 344 (M').
[0080]

Example 4

(E)-3-[(la, 30,
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1 H). CDCI3) 6 1.92-2.19 (m, 4H), 2.35-2.48 (m, 1 H) ESI+) 427.1 "N 2.41
(d, J = 1.2 Hz, 3H), 3.17 (s, 3H), 4.72-4-95 (m,"MH+) ~3 5A S Me 2H),
7.04 (d, J = 1.2 Hz, 1H), 7.25 (d, J = 11.0 Hz, 1H), 7.44-7.47 (m, 2H),
8.04-8.10 (m, 2H), 8.3 'brs. 1H). CDCI3) 6 1.43 (s, 3H), 1.47 (s, 3H),
1.96-2,20 (m ESIN) 8131 (+) Me Me 4H) 2 37 2.49 (m, 1H), 3.19 (s,

74480(m | H), 4.87-4.93 (m, IH) 507(t J 6AN87Hz 1H), 694(s

ic agdth 726 (d, J= 11.0 Hz, 1 H), S 7.46 (d, J = 8.0 Hz, 2H), 8.09 (d. J =

[008i6 Hz, 2H), 3.39 (s, 1H). 0089] [Table 2] 58 (CDC13) 8 1.43 (s, 3H),
47 (s, 3H), 1.96-2.20 Cm,(ES[+) 513.1 (-) Me Me H), 2.37-2.49 (m, 1H),
19 ( Héf J (MH+) 0x0 7.9, 6.7 Hz, 1H), 4.27 (dd, J = 7.9, 6.7
Cheﬁlcié)ig i qﬁnl 1H), 4.87-4.93 (m, 1H), 5.07 (t, J 7A N 6.7 Hz,
1H), 6.94 (s, 1H), 7.26 (d, J = 11.0 Hz. 1 H), S 7.46 (d, J = 8.0 Hz, 2H),
8.09¢(d, J = 8.6 Hz, 2H), 8.40 (s, 1 H). CDCI3) 8 1.93-2.19 (m, 4H), 2.36

(brs, J), ES[+) 437.1 (+) HO OH 2.40-2.52 (m, 1H), 3.07-3.14 (m, 1H),
3re8 HMH+)
CO,H
Me.
:)"S“o
[0082]

A mixed solution of concentrated sulfuric acid (6.89 mL),
acetic acid (37.1 mL), and water (22.5 mL) was added to (E)-3-[(1lx,
3a,

4) -3,4-difluorocyclopentyl]-2-[4-(methylsulfonyl)phenyl]acryl

ic acid methyl ester (3.95 g), and the mixture was stirred under
heating at 103°C (internal temperature) for 3 hours. After allowed
to cool, thereactionmixture was evaporated under reduced pressure.
Water (37 mL) was added to the residue, and the precipitate was
collectedbyfiltrationandwashedwithwater (100mL). Thecollected
precipitate was dissolved in a saturated aqueous sodium hydrogen
carbonate solution and extracted with dichloromethane (15 mL x 2).
Concentrated hydrochloric acid was added to the aqueous layer, while
cooled in an ice bath, tomake it acidic. The resultant precipitate

was collected by filtration and washed with water (100 mL) to give

(E)-3-[(1lo, 3o,
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= 3.69-3.84 (M, 2H), 4.67-4.74 (m, 1 H), 4.74-4.82 (m, N 8A 1H),
4.86-4.96 (M, 1H), 6.91 (s, 1H), 7.24 (d, J S 11.2 Hz, 1 H), 7.46 (d, J = 8.6
Hz, 1H), 8.08 (d, J 8.6 Hz, 2H), 8.75 (s, 1 H). CD013) 8 1.93-2.19 (m,
4H), 2.36 (brs, 1H) ESI+) 437.1 (-) HO OH 2.40-2.52 (m, 1H), 3.07-3.14
%m 1H), 3,18 (s, 3H) MH+) N 3.60.3.84 (m, 2H), 4.67:4.74 (m, 1H)

7R B HPOCE 4 1H§P% BBYA 96 Fm! ﬁq)(r%eéf(slﬁﬁf?%%l(bpﬁeﬂ/ blacryl
Hz, 1H§ émé? J=8.6 Hz, 1H), 8.08 (d, J 8.6 Hz, 2H). 8.75 (s, 1 H).
ABBCI8y 83°26 |s, 9H), 1.90-2.19 (m, 4H), ESI+) 469.1 t-Bu 2.37-2.52 (m,

HNN{%“ 1904 Ho'e Déﬁ%gf( mzﬁ?ﬁ%s AL 3. 546 (e, 1y 2+ 0°
?PBC'H?%?%]?%S B2k, S8 o D § O3t a1 58 (e 2472

5 (t 9.8 6.7 11AN1H)371381(m 1H)397(td =

> 3% ?Hégsq E?(t%éMst 1H), 4.72-4.95 (m, 2H), 6.71 (s,
;5 (d,% z 1H), 7.44-7.48 (m, 2H). 8.08 (d, J = 7.9 Hz, 2H),
(1€ 1 Py’ [0090] TTable 3] 59 CDCI3) S 1.91-2.19 (m, 4H),

[OO8§ 6250 (m, 1H), ESI+) 457.1 ,./ OH .55 (brs, 1 H), 2.85 (t, J = 5.5 Hz,
), 3.18 (s, 3H) MH+)

Example 5

(E)-3-[(1la, 30,

10 4) -3,4-difluorocyclopentyl]—-2-[4—- (methylsulfonyl)phenyl]-N-(t

hiazol-2-yl)acrylamide (compound 1A of the present invention)

[0084]

[Chemical formula 12]

Me.

5%

15 [0085]

Thionyl chloride (3.43 mlL) was added to (E)-3-[(la, 3a,
4a) -3,4-difluorocyclopentyl]-2-[4- (methylsulfonyl)phenyl]acryl
icacid (343 mg), and the mixture was heated to reflux for 45 minutes.
After the mixture was cooled to room temperature, thionyl chloride

20 was removed by evaporation. Toluene (3 mL x 3) was added to the

mixture, and the resultant mixture was evaporated under reduced
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10

15

20

25

12A N 3.85 (q, J = 5.5 Hz, 2H), 4.72-4.96 (m, 2H), 6.69 (s 1 H), 7.25 (d, J
= 11.6 Hz, 1 H), 7.44-7.49 (m, 2H) S .06-8.11 (m, 2H), 8.48 (brs, 1 H).
CDC13) 8 1.93-2.19 (m, 4H), 2.41-2.54 (m, 1H) ESI+) 520.1 N 2.79 (s,
6H), 3.18 (s, 3H), 4.74-4.97 (m, 2H), 7.31 MH+) 13A NMe2 S ,SAO d, J =

10.4 Hz, 1H), 7.45-7.49 2H), 7.83 (s O 1H), 8.07-8.12 (m, 2H), 8,67
preSF&%E?IH)AO’%@%&-&@)“B%%‘-T%@“(% ?E?ﬁ%-ﬁé% (Wﬁ;)Eéﬁ%?)%.%ﬁﬁ)f L-37
) GERANIN A2 M S 00 m A 520G
ene P8 SIUELIE AL 0N N AR U0 b
oS AT AT L O P WA R e,
s BB TCOUD L R 40 PRI, s
L L
mL) ,Z'&%éé%é%%%%@géﬁ?s}%%%ia@ Ellzilﬂ_%lgl')tgl,H-ing 3f?t%‘ésr’a35|_9d, and the
solvent was evaporatedunder reducedpressure. Theobtainedresidue
was purified by silica gel column chromatography (eluent;
chloroform : methanol = 50:1), and the obtained compound was washed
with diethyl ether to give (E)-3-[(lQ, 3d,

4) -3,4-difluorocyclopentyl]—-2-[4- (methylsulfonyl)phenyl]-N-(t
hiazol-2-yl)acrylamide (154 mg).
MS (ESI') m/z: 413 (MH').
HRMS (ESI") for CigHioF2N,03S;(MH'): calcd., 413.08051; found,
413.08048.
'H NMR (400 MHz, CDCls) & 1.82-2.01 (m, 2H), 2.07-2.25 (m, 2H),
2.48-2.60 (m, 1H), 3.25 (s, 3H), 4.84-5.08 (m, 2H), 7.83 (d, J =
10.4 Hz, 1H), 7.21 (brs, 1H), 7.47 (d, J = 8.6 Hz, 2H), 7.51 (d,
J = 3.1 Hz, 1H), 7.94 (d, J = 8.6 Hz, 2H), 12.4 (brs, 1H).
[0086]
Example 6

Compounds 2A to 62A of the present invention were produced

according to the same procedure as in Example 5.

Inthe following Tables, theoptical rotations of the compounds
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17A S Hz, 1H), 7.45-7.51 (m, 2H), 8.09-8.14 (m, 2H), 8.7 brs, 1H).
CDCI3) S 1.93-2.18 (m, 4H), 2.42-2.52 (m, 1H), ESI+) 444.1 OMe 3.18
(s, 3H), 4.01 (s, 3H), 4.74-4.83 (m, 1H), MH+) N .88-4.96 (m, | H), 7.32
(d, J =104 Hz, | H), 7.46 (d, 18A ~ SAN J = 7.9 Hz, 2H), 8.10 (d, J = 8.6

Hz, 2H), 8.74 (s, H). [0Q9 Table 4] 60 (CDC13) 6 1.90-2.20 , 4H),
1, P A e g L e SRS ao s lih, o) b g vrec

oot D A S LM AN
o SGERNEHEI ST I ARG I IY AR LIS
T e
o e R LR RSB e e
70 (dd 21A CIN = 8.6, 2.4 Hz, 1H), 8.04-8.10 (m, 2H), 8.16 (d, J 1.8

[008?4]2, | H), 8.29 (d, J = 9.8 Hz, 1 H).

[Chemical formula 13]

F,
%

Foer

Me.

o

[0088]

10 [Table 1]
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cnCI3) R 1 99-919 (m 4H)_ 2.35-2.47 (m. 1H). ESI+) 453.1 SMe 2.47 (s,

3H), 3.16 (s, 3H), 4.72-4.95 (m, 2H), 7.12 MH+) d, J = 10.4 Hz, 1H),
7.45-7.50 (m, 2H), 7.62 (brs, 22A N 1H), 7.66 (dd. J = 8.6, 2.4 Hz, 1H),
8.04-8.09 (m, 2H), 8.13 (d, J = 1.8 Hz, 1 H), 8.25 (d, J = 8.6 Hz, 1 H).
CDCI3) 6 0.61-0.71 (m, 2H), 0.94-1.04 (m, 2H). ESI+) 447.2 1.77-1.90

16 (< QI—I\

ComBPTR |4 SesmuBY, 7,11 (d. 3 N 10MNMR AIMHERS (dd. ) = B.oMS MY, | e
1H) [7.44-7.50 (m, 2HYCBBO @re9atrils Sr0IH|d2.38=228 (HzIHYFRO3-A0B!.1
Cm 9H) ALAGL .1=A6H 7 131G RBIR)e6 (n, 70N(t4.88=2. 538t 2)1#M)1)1.90-2.3D
(M, ESI+}48238 (H), 2432, 47- (98, e H))37E6 (5.03H)2 AB9(d, J = 5. MH+)
A4z, 2H), 4.74-4.80 (m, 73413% 4875493 4 .e16)e, 1 L3 24AMNOH d. J = 104
Hz, 1H), 7.48 (d, J = §6,Hz,4H), 7.6 iN's, 1H), 7.76 (dd, J = 8.6 Hz, 2.4
Hz, 1H), 8.06 (d, J - 86y, 2H), 8.20 (d, J = 2.4 Hz, 1H), §.30 (d, J 8.8
Hz,1H)-0092]1Hable 51 61-CDCI3)-S1.90-2.37(m; 4H2’?' S6m.
1H). ESI+) 514.1 2.73 ?Q,SBFf)G) Y P 79240 g B B IfR/IH+)4€
SO2NMe2 967¢.95 (mPTH 74P &, L 3% o) 185 2A9MBA N d, | 4
ﬁ\o Hi, 2 ¢s, |H§HBW@I®TIJFP43IH)IH) 7.47 (d, J = 8.6 Hz,

2H), 7.56 (s, 1H), 7.94 (d, J = 8.6 Hz, 2H), 12.7 (s,
1H).
CDCI3) & 1.71-2.18 (m, 4H), 2.30 (s, 3H)(ESIH) 427.1
N Me 2.35-2.48 (m, 1H), 3.18 (s, 3H), 4.71-4.95 (m, 2H)(MH+)
an /Q_\S 6.57 (d, J = 1.2 Hz, 1H), 7.27 (d, J = 10.4 Hz, 1H)]
S 7.43-7.48 (m, 2H), 8.05-8.10 (m, 2H), 8.36 (brs,
1H).
CDCI3) & 1.92-2.19 (m, 4H), 2.35-2.48 (m, TH)(ESI+) 4271
’)‘1 2.41 (d, J = 1.2 Hz, 3H), 3.17 (s, 3H), 4.72-4.95 (m(MH+)
oA /(S Me  [2H), 7.04 (d, J = 1.2 Hz, 1H), 7.25 (d, J = 11.0 Hz
1H), 7.44-7.47 (m, 2H), 8.04-8.10 (m, 2H), 8.30
brs, 1H).
CDCI3) & 1.43 (s, 3H), 1.47 (s, 3H), 1.96-2.20 (m{ESI+) 513.1] (+)
4H), 2.37-2.49 (m, 1H), 3.19 (s, 3H), 3.93 (dd, J S(MH+)
Me Me
oxo 7.9, 6.7 Hz, 1H), 4.27 (dd, J = 7.9, 6.7 Hz, 1H)]
oA - 4.74-4.80 (m, 1H), 4.87-4.93 (m, 1H), 5.07 (t, J
/&l 3 6.7 Hz, TH), 6.94 (s, 1H), 7.26 (d, J = 11.0 Hz, 1 H),
S 7.46 (d, J = 8.0 Hz, 2H), 8.09 (d, J = 8.6 Hz, 2H),
8.39 (s, TH).
[0089]
[Table 2]
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8.47(d,J=9.8Hz,1H),8.59(d,J=2.4Hz,1H). CDCI3) S 1.95-2.14 (m, 4H),
2.39-2.50 (m, 1H), ESI+) 408.1 3.16 (s, 3H), 4.75-4.95 (m, 2H), 7.18 (d, J
= 10. 'MH+) N Hz, 1H), 7.49 (d, J = 8.0 Hz, 2H), 7.57 (brs, 1H), 26A N
3.08 (d, J - 8.0 Hz, 2H), 8.19 (d, J = 1.8 Hz, 1H),
3.37(d,J=2.5Hz,IH),9.63(d,J=12Hz,1H). CDCI3) 81.94-2.18 (m, 4H),

")’)7

2 LN

Z oo J.I 1 Eo L |
1H),7.1 M\H+) 1|)\| "M dec' 5L‘ %ﬁ”lﬂ 5 5{5 @"Gﬂbé"é {ﬁ[ﬁ oo O
o7n | brs, 1k 806 (1 27 2’#‘&"? W8 55 28 FnL] Elil*)’ 9.49 (d| J
=1.2Hz 1 CI3HB A7) 427 445 3439, $.5820 15 (m, ESI+)

,436.2 N El H}-2.37- 284 ¢¥), @H)ﬁé.‘eﬂz"qun& 3 HZ, ®r)IMH+) jr 3.16
(s, 3H), 4/{TV.96 (M, [@Hz. THL.6.0d (<) 11126 RBA-N 19Hz11 M) 7.46-7.51 (m,
2H),|7.52 {sfs, | H), 810448.1C @n,H3H)H%%d () F 3.6t H, 1H). CDCI3) 8
1.922.20 (m, 4H), 2.30s248Hm, 1H) ESI+) 438.1 3.15 (s, BH), 4.00 (s,
3H),|4.74-4.80 (m, 1H), MH+) N OMe ~i' .89-4.93 (m. 1H), 7.15 (d, J =
10.4rHz, 1 H), 7.42 4 é\b§ 3-M)ealAS (@ Jm, 82@6"'(&52"% £t (d, d7.4-8)
Hz, |1H), B,QY (d, ) = 8,6 blz, 2H), 93301, (3 : Ha5DCI3) 8
1.35 (d J= 7! 6}:% %g I—Ef adﬁ = e H), 2.36-2.47

sgn i (S 3H) 97%86 ?968 5%/1 (s 1H 92 (m. 1H),
.26 (s 6.1 HZ
11 Hz 1 H), 7.46 (d, J = 8.6 Hz, 1H), 808(d J 5
8.6 Hz, 2H), 8.75 (s, 1H).
CDCI3) & 1.93-2.19 (m, 4H), 2.36 (brs, TH)(ESI+) 4371 (=)
HQ OH 2.40-2.52 (m, 1H), 3.07-3.14 (m, 1H), 3.18 (s, 3H){MH+)
N‘f-*-/ 3.69-3.84 (m, 2H), 4.67-4.74 (m, 1H), 4.74-4.82 (m,
A _ -
9A s 1H), 4.86-4.96 (m, 1H), 6.91 (s, 1H), 7.24 (d, J =
11.2 Hz, 1H), 7.46 (d, J = 8.6 Hz, 1H), 8.08 (d, J 5
8.6 Hz, 2H), 8.75 (s, T1H).
CDCI3) & 1.26 (s, 9H), 1.90-2.19 (m, 4H)(ESHH) 469.1
1A . t-Bu 2.37-2.52 (m, 1H), 3.18 (s, 3H), 4.71-4.96 (m, 2H){MH+)
/Q \ 6.58 (s, 1H), 7.19 (d, J = 10.4 Hz, 1H), 7.44-7.49
S m, 2H), 8.05-8.11 (m, 2H), 8.46 (brs, TH).
CDCI3) & 1.42-1.85 (m, 6H), 1.90-2.19 (m, 4H)XESI+) 541.2
2.36-2.49 (m, 1H), 2.91 (t, J = 6.7 Hz, 2H), 3.18 (s{MH+)
o{} 3H), 3.41-3.50 (m, TH), 3.65 (td, J = 9.8, 6.7 Hz|

11A N{d 1H), 3.71-3.81 (m, 1H), 3.97 (td, J = 9.8, 6.7 Hz,

/QS\ 1H), 457 (t, J = 4.3 Hz, 1H), 4.72-4.95 (m, 2H),

6.71 (s, 1H), 7.25 (d, J = 9.8 Hz, 1H), 7.44-7.48 (m,
2H), 8.08 (d, J = 7.9 Hz, 2H), 8.43 (brs, 1H).
[0090]
[Table 3]
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3n& /'pj Me 7.15 (d, J = 10.4 Hz, 1H), 7.38 (s; IH). 7.48 (d, J 3.6 Hz, 2H),
7.77 (d, J= 1.2 Hz, 1 H), 8.07 (d, J 8.6 Hz,2H),9.08(d,J=1.2Hz,1H). 0093]
[Table 6] 62 CDC13) S 1.93-2.18 (m, 4H), 2.36-2.48 (m, 1H) ESI+) 482.2
3.15 (s, 3H), 3.43 (s, 3H), 3.73-3.76 (m, 2H) MH+) rl NO~~ome 4.48-4.50
(m, 2H) 4.74-4.93 (m, 2H) 7.15 (d, J 31A /~NJ 11.4 Hz, IH), 7.42 (brs,
)7 gt 1 1’2‘562Jsoé(m L, 808ty 3 =
AH). C CJ?’Q Sal. 19 (M, BH),
53 (t, J=6.7

-

Iy, H—U\ULJ—O

8.6| 1.8 Hz, 2H). 90 Df ?élll

123.3524”{”{,.3 (Sj"'igg ) ng_jl H() g}@# ,3.53(t, J = 6.
Nz D e "2
3§A2IH) 3 1100 I-%}ﬁ)(d '} "éf égfr“s% n?52(|:n).2.g% (2,135 [

1 (Bre
1.8 Hz, 1H), 8.05-8 A% (' 91 99%“9(?’( * 1.2 Hz, 1H)| CDCI3) 6 1,23 (1

_7QHZ,3H),1.9771Q("“ l:QI+\/|0R") |_|\ ’)Ql:')/l - 1-h 15(0’

3H). 3.58 (g, J = 7. 3T N B2 1R 4, 28354 §§1§

1ok 44%3 M, k), %é"A<SN“”4 38 o W AT, . f’B”gZB WH90.4 Hz, LH),
7.4 so7. 465 80 (1 BryH {g“*’j"“* 4" 18% 11 H), 8.05-8.09 (m),

2H), 9.08 (d, J = 14‘1112’*011%3 @Efé}é)% *d#2.17 (m, 4H), 2.20 (s, 3H),

ESI+) 498.1 2.37-248 (m 1H), 288 (t, J=6.7Hz, 2H) 3.16 (s, MH+)

~NTO-"SMe 3H), 4B <5)=06 P28 24 305249 (mfESk) o751

Mo 2H), 2.39-2.41 (m, 4H), 251-2.65 (m, 1H){MH+)
P ) J 2.90-3.00 (m, 4H), 3.26 (s, 3H), 4.86-4.95 (m, TH),
14A S O,,S¢O 5.00-5.07 (m, 1H), 6.95 (d, J = 10.4 Hz, 1H), 7.48

d, J = 7.9 Hz, 2H), 7.95 (d, J = 8.6 Hz, 2H), 8.02 (s|
1H), 13.1 (s, TH).

I

CDCI3) & 1.93-2.22 (m, 4H), 242-256 (m, 1H)(ESI+) 4141
N 3.19 (s, 3H), 4.75-4.97 (m, 2H), 7.32-7.38 (m, 1H){MH+)
15A N

LN 7.46-7.50 (m, 2H), 8.11 (dd, J = 86, 1.8 Hz, 2H),
8.29 (d, J = 1.2 Hz, 1H), 8.91-9.05 (m, 1H).

CDCI3) & 1.92-2.20 (m, 4H), 2.39-2.56 (m, 1H)(ESI+) 4281
Me 2.51 (s, 3H), 3.18 (s, 3H), 4.73-4.97 (m, 2H), 7.34MH+)

16A Y d. J = 104 Hz, 1H), 7.44-7.50 (m, 2H), 8.08-8.12
S m, 2H), 8.76 (brs, 1H).
CDCI3) & 1.33 (t, J = 7.9 Hz, 3H), 1.94-2.20 (m{ESI+) 442.1
Et 4H), 2.42-2.55 (m, 1H), 2.85 (g, J = 7.9 Hz, 2H){MH+)
N
A /Q_KN 320 (s, 3H), 4.75-4.98 (m, 2H), 7.35 (d, J = 10.4
S Hz, 1H), 7.45-7.51 (m, 2H), 8.09-8.14 (m, 2H), 8.76
brs, 1H).
CDCI3) & 1.93-2.18 (m, 4H), 2.42-2.52 (m, 1H){ESI+) 4441
OMe  [3.18 (s, 3H), 401 (s, 3H), 4.74-4.83 (m, TH){MH+)
oA /3—‘(31 14.88-4.96 (m, 1H), 7.32 (d, J =10.4 Hz, TH), 7.46 (d|
s’ J = 7.9 Hz, 2H), 8.10 (d, J = 8.6 Hz, 2H), 8.74 (s|
1H).
[0091]
[Table 4]
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- N- as"0-4.94 (m, In), 1.15 (d, u --1 .4 Hz, 1 Hi, 7.42 34A -s 1 H), 7.48
(d, J = 8.6 Hz, 2H). 7.86 (d, J = 1.2 Hz, I111H), 8.07 (d. J = 8.0 Hz, 2H),
9.09 (d, J = 1.2 Hz, 1 H). (CDC13) S 1.92-2.20 (m, 4H), 2.37-2.51 (m,
1H), ESI+) 484.1 3.07 (t, J = 5.5 Hz, 1H), 3.16 (s, 3H), 3.36 (t, J MH+)
N-YS_—-OH 5.5 Hz, 2H), 3.92 (q, J = 5.5 Hz, 2H), 4.72-4.96 (m, 35A N J

’)I—l\ 71R{d J=104 Hz 1|_|\ 7/|/|7|:'>/ 21 nom 9Hz
2H)|8.15 (d. J = 1.8 HIDERI) oo A5 &0 4 %PZ 340 oB@EﬁS‘ﬁamé‘% %3
CDCI3) S 1.51-1.62 ( 164‘1%)3@ 7301483 (('l‘n1"21—f)88E459r3+§F5$@ #3)00-2.13
(M, 4H), 2.373%.47 (M- AHYd3! 6 {s 43Hy U7 Bl 9-3 93 (i, 1 H),
199.78-3.8 H), 3.B:3.8Ldm = N Hz@R\T.04 IHIHAT03-4.99 (m, 1H),
4.4514.56 (m, 1H), 4.687(¢,H36,Nad @, 3.7 6242 M), 82176-4.80 (m, | H),
4.87-4.92 (m 1H), 7.15 {6 dm, 38oAdEzs 16,4142 (s, 1H), 7,48 (d,
J=8.0Hz,2H),7.89(d,J£1.8Hz,1H),8.07(d,J " 8,6 Hz, 2n), 90 .,a.w, '=i .0
A LIANALP uwmu-ab Z 400
oH1),2.52.2.56 (. 1H c%drsﬁ’% ZANB U (é.”dm fi’f’ gsésnﬁfl\flm#ﬂ%x% : 545% 1 ,
4.9 Hz, 2H). (t, J 742 %sﬁ?g"(gg?%l‘ J=58Hz, 1 H),
2008314.95 dh AH), 4.965 B8 m,
N 8.04-8.10 m3H)832(de 9.2, 4.3 Hz, 1H).
CDCI3) & 1.92-2.20 (m, 4H), 2.36-2.50 (m, 1H)XESI+) 4411
ol 3.16 (s, 3H), 4.72-4.95 (m, 2H), 7.13 (d, J = 11.0(MH+)
- /(j Hz, 1H), 7.44-7.51 (m, 2H), 7.64 (brs, 1H), 7.70 (dd,
N J = 8.6, 2.4 Hz, 1H), 8.04-8.10 (m, 2H), 8.16 (d, J 5
1.8 Hz, 1H), 8.29 (d, J = 9.8 Hz, 1H).
CcDCI3) & 1.92-2.19 (m, 4H), 2.35-2.47 (m, 1H)ESI+) 453.1
2.47 (s, 3H), 3.16 (s, 3H), 4.72-4.95 (m, 2H), 7.12(MH+)
/(j/ d, J = 10.4 Hz, 1H), 7.45-7.50 (m, 2H), 7.62 (brs,
22A 1H), 7.66 (dd, J = 8.6, 2.4 Hz, 1H), 8.04-8.09 (m,
2H), 8.13 (d, J = 1.8 Hz, 1H), 8.25 (d, J = 8.6 Hz,
1H).
CDCI3) & 0.61-0.71 (m, 2H), 0.94-1.04 (m, 2H)(ESI+) 4472
1.77-1.90 (m, 1H), 1.91-2.19 (m, 4H), 2.33-2.48 (m{MH+)
23A /(\TA 1H), 3.16 (s, 3H), 4.70-4.95 (m, 2H), 7.11 (d, J T
N, 104 Hz, 1H), 7.35 (dd, J = 8.6, 24 Hz, 1H)
7.44-7.50 (m, 2H), 7.59 (brs, 1H), 8.01 (d, J = 2.4
Hz, 1H), 8.03-8.08 (m, 2H), 8.18 (d, J = 8.6 Hz, 1H).
cDCI3) & 1.70 (t, J = 5.8 Hz, 1H), 1.90-2.30 (m(ESI+) 437.1
4H), 2.40-2.47 (m, 1H), 3.16 (s, 3H), 4.69 (d, J = 5.8(MH+)
Hz, 2H), 4.74-4.80 (m, 1H), 4.87-4.93 (m, 1H), 7.13
24A /(j/\ d, J =104 Hz, 1 H), 7.48 (d, J = 8.6 Hz, 1H), 7.68
s, 1H), 7.76 (dd, J = 8.6 Hz, 2.4 Hz, 1H), 8.06 (d, J
= 8.6 Hz, 2H), 8.20 (d, J = 2.4 Hz, 1H), 8.30 (d, J 5
8.6 Hz, TH).
[0092]
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1H), 6.70 (d, J = 10.4 Hz, 1H), 7.49 (d, J = 8.6 Hz 2H), 7.79 (d, J = 8.6
Hz, 2H), 8.24 (d, J = 1.8 Hz 1H), 8.75 (d, J = 1.8 Hz, 1H), 10.6 (s, 1H).
CDCI3) S 1.49 (s, 3H), 1.52 (s, 3H), 1.92-2.21 (m, ESI+) 508.2 (-) Me Me
4H), 2.38-2.52 (m, 1H), 3.16 (s, 3H), 4.01 (did, J MH+) O~ 8.6, 6.1 Hz,

1H), 4.45 (did, J = 8.6, 6.7 Hz, 1H), N~Yfpl"aenor__ 2u'521( I-6 7 uz
1u\71la18 (A 38AJ=104Hz 1 H) 7.49(d J=79Hz 2H), 7.61 (brs;
1 H), 8.08 (d, J = 7.9 (PO’ S84 §mep 449250 (m, THIESE) o1
1H)/9.53(d,J ng Az, LR (GDENR)3871 (8938, 3485 ms I3KHY 92-2 21
zs&n Eng (+) Me®4oFie. H). 2.88«2 .52 (¢, HeH) H3.18%(s, 3H), 4.01
id ) 0 8.6, 6{8,Hz,ddH);, 445 (did, i B688072HTH), N 1sJ
73-#.97 (m, 2H), 5.213@7 &3 6 olslHz,14513.59 48 €ce BOAIN.= 10.4 Hz, 1H),
7.48-7.51 (m, 2H), 7.60 (brs, 1H) .06-8.10 (m, 2H). 8.38 (s, 1H). 9.53 (d|J
=12 Hz,—1H)CD30f s EST
468]1 (-) OH 2.56-2. _(é&%)n%)?%g?%?é( C}g‘z%’é’z‘gﬁi_&% @yé; MHE%BIQI‘
(AQH 5.5 H H),3§‘:1>¢15d33 L6 ( %97@
,:3H), 6.85 gﬁé 10.4 }i#z K457 53 &0ut ?H) ﬁ B0dEi05 (m, 2H),
8.4d (d, J71.2f1z, 1 H3%9 S0'(@ 89 H212Q>kﬁz‘91(‘+1 dc?d&tﬁ TH),
8.37 (d, J = 2.5 Hz, 1H), 9.63 (d, J—12Hz 1H).
CDCI3) 61.94-2.18 (m, 4H), 237-250 (m, TH)ESH)  422.1
N o[58 (s 3H). 316 (s, 3H), 473-494 (m. 1HD. 7.16(MHS)
- /E :]’ d, J = 10.4 Hz, 1H), 7.49 (d, J = 8.6 Hz, 2H), 7.50
N brs, 1H), 8.05 (d, J = 1.2Hz, 2H), 8.08 (d, J = 8.7
Hz, 2H), 9.49 (d, J = 1.2 Hz, 1H).
CDCI3) & 131 (t, J = 7.3 Hz, 3H), 1.93-2.20 (m{ESI+) 4362
N g (M. 237251 (m 1H) 282 (a. J = 73 Hz, 2H){MHY)
- )1 j 3.16 (s, 3H), 4.71-4.96 (m, 2H), 7.16 (d, J = 11.0
N Hz, 1H), 7.46-751 (m, 2H), 752 (brs, 1H)]
8.04-8.10 (m, 3H), 9.51 (d, J = 1.2 Hz, 1H).
CDCI3) & 1.92-2.20 (m, 4H), 2.37-2.48 (m, TH){ESIY)  438.1
. ome  [15 (5 3HL 400 (s 3H) 474480 (m, TH)MH)
/E j’ 4.89-4.93 (m, TH), 7.15 (d, J = 10.4 Hz, 1 H), 7.42
20A N7 s, TH), 7.48 (d, J = 8.6 Hz, 2H), 7.85 (d, J = 1.8 Hz]
1H), 8.07 (d, J = 86 Hz, 2H), 9.1 (d, J = 1.8 Hz,
1H).
CDCI3) & 1.35 (d, J = 6.1 Hz, 6H), 1.98-2.15 (m(ES[+)  466.2
w o 4H), 2.36-2.47 (m, 1H), 3.16 (s, 3H), 4.74-4.79 (m(MH+)
)I j’ 1H), 4.87-4.92 (m, 1H), 5.26 (sep, J = 6.1 Hz, TH)]
30A NT M hi5(d, J =104 Hz 1H), 7.38 (s, TH), 748 (d, J =
8.6 Hz, 2H), 7.77 (d, J = 1.2 Hz, TH), 8.07 (d, J 3
8.6 Hz, 2H), 9.08 (d, J = 1.2 Hz, 1H).
[0093]
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[Table 8] 64 CD30D) S 1.86-2.06 (m, 2H), 2.09-2.29 (m, 2H) ESI+) 468.1
(+) OH 2.56-2.71 (m, 1H), 3.16 (s, 3H), 3.74 (dd, J = 11.6, MH+) N" OH

6.1 Hz, 1H), 3.85 (dd, J = 11.6, 4.9 Hz, 1H), 41Ai.74-5.01 (m, 3H), 6.86
(d, J = 10.4 Hz, IH), 7.54-7.58 (m, 2H), 8.00-8.06 (m, 2H), 8.48 (d, J 1.2
Hz,1H),9.30(d,J=1.8Hz,IH). CDCI3) (5 1.36 (t, J = 7.3 Hz, 6H), 1.93-2.22

Sa78(d
E

1+) 558'2 H), 2.30-
Hz, 2H), 4.06-4.13 (m
(m, 1H), 7.18 (d, J = 104
d,J=8.0Hz 2H) 7 57(s,1H),8 OR(d 'I R QHz, 2H),8.23 (t, J 3

(m, ESI+) 544.2" H), 230212 %3 (98- km3 4k, £3635, (4, WSS (M, 4822
IVMH+) OE[ H), 4.74-4,87 @MaidH}ad -1 b6 171 e, ohitinALA
7.4547. 3NBO of o/ Jé)ﬁ%oﬂeh')z@ Q@a&é&ﬁﬂmzwk&?ﬁ .73 (m, 1H)

GhPhG: ]éb%?’ {7 (B §1258H)y

ai% ”9%% b g0 oo & 21

1.98-2.17 (m

4;

24 Hz, 1I—|\

9.54 (s, 1H). CDCI3) qDé@zﬁlhf’Erﬁ‘aM) %3535 333( ‘WES@SH)‘kPié.l
A 3.8 (s, 3H), 376 s

Hz, 1H); “T
B4 H), 745 (d

2H). UDCI3) 6 1.41 (t,
2.30-2.45 (m, 1H), 3.1
(m, 2H), 6.76 (d, J = 1

1 (8300, PBS40BrASDI)) 7. 7B

67 (.3 HzA 21888214 8n(12m), E8H 1)
b £3.23:)114.01 (g, J = 7.3 MH+) Hz,

1840 2, <1H)H7 26 YA NMBIT B3 .7 Hz, 1H),
It = £086 1.8 H2pr2HiY), 8.637(t(rd 28

2H), 4.69-4.94
8 Hz, 1H), 45A N'N'E1 7.12 (d, J = 10.4 Hz, 1H),

M+, J = 2.5

6, 1.8 Hz,
424.2 H),

33A

7.30(d, J =24 HzZ, 1F

/E N\jfo\/\OEt
N/

BDCI3) & 123 (&, J = 7.3 Hz, 3H), 1.92-2.19 (m,
4H), 2.35-2.48 (m, TH), 3.15 (s, 3H), 3.58 (g, J = 7.3
Hz, 2H), 3.75-381 (m, 2H), 4.44-451 (m, 2H)]
4.72-4.94 (m, 2H), 715 (d, J = 10.4 Hz, 1H), 7.41
brs, TH), 7.46-7.50 (m, 2H), 7.90 (d, J = 1.2 Hz|
1H), 8.05-8.09 (m, 2H), 9.08 (d, J = 1.2 Hz, 1H).

ESI+) 496.2
MH+)

34A

CDCI3) & 1.94-217 (m, 4H), 220 (s, 3H),
2.37-2.48 (m, 1H), 2.88 (t, J = 6.7 Hz, 2H), 3.16 (s,
3H), 451 (t, J = 6.7 Hz, 2H), 4.73-4.81 (m, 1H),
4.86-4.94 (m, TH), 715 (d, J = 10.4 Hz, 1 H), 7.42
s, 1H), 7.48 (d, J = 8.6 Hz, 2H), 7.86 (d, J = 1.2 Hz,
1H), 8.07 (d, J = 8.0 Hz, 2H), 9.09 (d, J = 1.2 Hz,
1H).

ESI+) 4981
MH+)

|
35A ):

8.08 (d, J = 7.9 Hz, 2H), 8.15 (d, J = 1.8 Hz, 1H)
9.40 (d, J = 1.2 Hz, 1H).

CDCI3) & 1.92-2.20 (m, 4H), 2.37-2.51 (m, 1H),
3.07 (t, J = 55 Hz, 1H), 3.16 (s, 3H), 3.36 (t, J =
5.5 Hz, 2H), 3.92 (q, J = 5.5 Hz, 2H), 4.72-4.96 (m,
2H), 7.16 (d, J = 10.4 Hz, 1H), 7.44-7.52 (m, 3H),

ESIH+) 4841
MH+)

[0094]
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7.43-7.50 (m, 3H), 8.04 (d, J = 8.6 Hz, 1 H). CDCI3) 6 1.93-2.17 (m, 4H),

2.35-2.46 (M, 1 H) ESI+) 446.1 -t 3.16 (s, 3H), 4.72-4.92 (m, 2H), 7.05 (d,
..~/ 46A N 1H), ).10 (ors, iH), 7.15 (d, J = 10.4 Hz, iii),

J=3

.0 Hz, MH+) /.

7.46 Fdt, J=8.0, 1.8 Hz, 21H), 7.71 (d, J = 2.9 Hz, 1H), 8.06 (dt, J =
8.6, 1.8 Hz, 2H). 0096] [Table 9] 65 CDCI3) S 1.93-2.15 (m, 4H),

2.34-.42 (m, 1H) ESHEddiE) s 3.88:(62 ks 230k 83 Tt Dol dH), 428
(t, IMH+) 9 Hz, 1 H), 4,64 {tsd 5 A9 b-dabim A2 {hod AoBuiNE Hz,
1H), 4.71-4.78 (m n 468954 é90 Mg, wa’e@gnlﬁjﬁi\'s%ﬂ(“’ SHz,
1K)7dE A, o 49‘ii % é 4%8&7(”"1"')'
7.46 80Hz 2H), | 0592 Bl EHZ? <4 92-2.13'(m,
), 2.33-2.46 (M, 2H) E§|1j*217‘é'14é°1‘b“? m3ily: 454 = 8.6 Hz, 2H)
4.72-4.92 (m, MH+) N-HE3BIR, 9844z 78 7.4 (7,19 ,67@12 (d, J =104
Hz, 48A N 1H), 7.41 (¥, 989 p2Hy T84y, 7 468Uy, I 80 Hz, 2H),
7.51 (brs, 1H), 8.05 (dtE3.6+8.0HL®Hz,J 2H$.HEDDI3) S 1.9112.16 (M, 4H)
2.33 .45 (m, 1H), ESI¥) 440.1 2.47 (1, J = 5.5Hz, 1 H), 3.16/ (s, 3H), 3.90
(0, TMH+) 89 Hz, 2H),|4Mdb(dd), d 5 6D.d0. LHzm2kis-05 (mfESlH) 4681
OH), 2.52-2.56 (m, 1H), 3.24 (s, 3H), 3.70 (dd, J S(MH+)
/ENj/O\/\OH 5.5 Hz, 4.9 Hz, 2H), 4.28 (t, J = 4.9 Hz, 2H), 485 (t|
37A NG J = 55 Hz, TH), 4.83-4.95 (m, TH), 4.96-5.06 (m]
1H), 6.70 (d, J = 10.4 Hz, 1H), 7.49 (d, J = 8.6 Hz,
OH), 7.79 (d, J = 8.6 Hz, 2H), 8.24 (d, J = 1.8 Hz,
1H), 8.75 (d, J = 1.8 Hz, 1H), 10.6 (s, TH).
CDCI3) & 1.49 (s, 3H), 152 (s, 3H), 1.92-2.21 (mESK) 5082 (—)
ge)ﬂ/‘e 4H), 2.38-2.52 (m, 1H), 3.16 (s, 3H), 4.01 (dd, J MH+)
N o 186, 6.1 Hz, 1H), 445 (dd, J = 86, 6.7 Hz, 1H),
- /E j/(’!‘)\/ 4.73-4.96 (m, 2H), 5.21 (t, J = 6.7 Hz, 1H), 7.18 (4,
N U = 10.4 Hz, TH), 7.49 (d, J = 7.9 Hz, 2H), 7.61 (brs,
1H), 8.08 (d, J = 7.9 Hz, 2H), 8.38 (d, J = 1.2 Hz|
1H). 9.53 (d, J = 1.2 Hz, 1H).
CDGi3) & 1.49 (s, 3H), 151 (s, 3H), 1.92-2.21 (m{ESI¥) 5082 (+)
ge)(Me 4H), 2.38-2.52 (m, TH), 3.16 (s, 3H), 4.01 (dd, J S(MH+)
N L 0 [B6 67 Hz 1H) 445 (dd, J = 86, 67 Hz, TH);
- /E b ©) 4.73-4.97 (m, 2H), 5.21 (t, J = 6.7 Hz, 1H), 7.18 (4,
N U = 10.4 Hz, TH), 7.46-7.51 (m, 2H), 7.60 (brs, 1H)]
8.06-8.10 (m, 2H), 8.38 (s, 1H). 9.53 (d, J = 1.2 Hz,
1H).
CD30D) & 1.85-2.05 (m, 2H), 2.08-2.28 (m, 2H)(ESI)  468.1] (—)
OH 2.56-2.70 (m, 1H), 3.16 (s, 3H), 3.74 (dd, J = 11.6{MH+)
Nj/(;\,OH 5.5 Hz, TH), 385 (dd, J = 116, 49 Hz, 1H),
40A )I P 4.73-4.97 (m, 3H), 6.85 (d, J = 104 Hz, 1H),
N 7.53-7.58 (m, 2H), 8.00-8.05 (m, 2H), 8.48 (d, J =
1.2 Hz, 1H), 9.30 (d, J = 1.8 Hz, 1H).
[0095]
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N .72-4.93 (m, 2H), 6.80 (d, J = 2.5 Hz, 1H), 7.12 (d, 49A = 10.4 Hz, 1 H),
7.35(d, J = 2.5 Hz, 1 H), 7.45 (brs, 1 H), 7.46 (dt, J = 8.6, 1.8 Hz, 2H),

8.05 (dt, J = 8.0, 1.8 Hz, 2H). CDCI3) S 1.13 (s, 6H), 1.92-2.16 (m, 4H),
ESI+) 468.2 2.32-2.42 (m, 1H), 3.16 (s  3H), 3.28 (brs, 1H), 3.91 MH4) s,

2N A4 724 90 (

MN-OLLEOA

[ |

A A b |
T |/,—r.lL—rU\J \III .LII =. },
Hz, L H), 7.12 (d, J = bl”&??i 5 ‘ hos. 6”) Zogzz}ﬂm ) 3‘946(6‘6&1 )
2H),|8.06 (d, P& 7.9 K25F ?—l)(”t: b“)% 313314 e =11 5BV 3y,
1.96}2. LH $10. Qz@ywmﬂ 2133-DlAq 4t HaHY 3. 16 (s, 3H),
413,68 (dd! H+) Me [p78-:63Z6.3HHA88HY, 4.0 (@&t H3. =86 Hz, 6.1 Hz |
N (R) 1 H)! 4.06-4.08 (roa-28 (4. 32488400, (@, I)) BEA M U=71-4.79 (m,
1H),|4.84-4.93 (m, 1H),6Z9Hxl9.d0 (4 Fzy 4H), 1M1l (d, J=10.4
Hz,1H),7.37(d,U 2.4 Hz, 1 H), 7.44 (m, 3H), 8.05 (d, J = 6.1 Hz, 2H).
0091766 [Table 10] CRESS § 182 I 30 (7als LB T (Bas
P k) T R R
81,4 Eipmmg R LA
45-7.51 (m 2H), 774 (brs 1H), 8.06-8.12 (m,
2H), 8.71-8.73 (m, 1H), 9.78 (d, J = 1.2 Hz, 1H).
CDCI3) & 185 (t, J = 7.3 Hz, 6H), 1.98-2.17 (m{ESI+) 558.2
4H), 2.39-2.50 (m, 1H), 3.16 (s, 3H), 3.39 (d, J S(MH+)
)IN]/\P"O 21.4 Hz, 2H), 4.06-4.13 (m, 4H), 4.75-4.80 (m, 1H),
43A & E1O OBl l1g8-4.94 (m, 1H), 7.18 (d, J = 104 Hz, 1H), 7.49
d, J = 8.0 Hz, 2H), 7.57 (s, 1H), 8.08 (d, J = 8.0 Hz,
OH), 8.23 (t, J = 2.4 Hz, 1H), 9.54 (s, TH).
CDCI3) 8 1.91-2.14 (m, 4H), 2.32-2.43 (m, TH)(ESI+) 410.1
3.15 (s, 3H), 3.76 (s, 3H), 4.71-4.92 (m, 2H), 6.76{MH+)
/E\N_ d. J =25 Hz, 1H), 7.13 (d, J = 10.4 Hz, 1H), 7.26
44A N° Me
d, J = 3.7 Hz, 1H), 7.44 (brs, 1H), 7.45 (dt, J = 8.6
1.8 Hz, 2H), 8.03 (dt, J = 8.6, 1.8 Hz, 2H).
CDCI3) & 141 (t, J = 7.3 Hz, 3H), 1.88-2.18 (m(ESI+) 424.2)
4H), 2.30-2.45 (m, TH), 3.16 (s, 3H), 4.01 (q, J = 7.3(MH+)
— Hz, 2H), 4.69-4.94 (m, 2H), 6.76 (d, J = 1.8 Hz, 1H),
i5n /(\:.\Nﬂ 2, 2H) (m, 2H), 6.76 (d 8 Hz, 1H)
7.12 (d, J = 10.4 Hz, 1H), 7.30 (d, J = 2.4 Hz, TH),
7.43-7.50 (m, 3H), 8.04 (d, J = 8.6 Hz, 1H).
CDCI3) & 1.93-2.17 (m, 4H), 2.35-2.46 (m, TH)ESI+) 446.1
_ 3.16 (s, 3H), 4.72-4.92 (m, 2H), 7.05 (d, J = 3.0 Hz(MH+)
/[\_,\N\(F 1H), 7.10 (brs, 1H), 7.15 (d, J = 10.4 Hz, 1H), 7.46
46A N
F dt, J = 8.0, 1.8 Hz, 21H), 7.71 (d, J = 2.9 Hz, 1H),
8.06 (dt, J = 8.6, 1.8 Hz, 2H).
[0096]
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2H), 6.79 (d, J = 2.4 Hz, 1H), 7.11 (d, J = 10.4 Hz, 1H), 7.37 (d, J= 1.8
Hz, 1H), 7.42-7.49 (m, 3H), 8.02-8.07 (m, 2H). CD30D) 6 1.83-2.01 (m,
2H), 2.09-2.24 (m, 2H) ESI+) 470.2 (+) 2.54-2.66 (m, 1H), 3.15 (s, 3H),
3.45 (d, J = 5.5 Hz, MH+) HO ,OH 2H), 3.89 3.94 (m, 1H), 4.00 (dd, J =
13.4, 7.4 Hz, ~/(R) N' N 1H), 4.16 (dd, J = 13.4, 4.0 Hz, 1H), 4.73-4.95

(mm,53A2H), 6.52(d, J ) 878 ( 1(d
O ﬁag%qi T WS
1.810. 01 (m, 2H), 2.08 %é B ()2 52:2.61 (m, 1H),
3.15(s 45 (d, J %'#HE) 6H2ﬁ| i.gB5d8 i 1H? 4.00 (dd,
S 14 1657 Mz /BAR NN THI.214678clch, SHS 48514 QpémiH& §14.73-4.96
(A, 2H). 6.52 (d, J = 2.4dHe= 21YH P8 (d 21110 W Mz, 1#3)7.3749-7.55
(m, 3H), 7.99-8.05 (M, 24l)s CREIB) il -Pd5-2.29 (G dH) 4236+ 250 (m, |
H), ESI+) 397.1 3.16 (S, 3k), 731 85mg 2H), A4 (d, J = 1.8 Hz, MH+)
1\1H), 7.17 (d, J = 10. 4 Hz, 1H) 7.44-7.49 (m, 2H) 55A N o 7.88-7.99
(m, 1 ) 807 (rl1 ]1=84aHz 2H) 831 Irl J=1.8Hz DMor\ AR o
1.85-2.02 (m, 2H), 2.10883nf 24535 14?9@"14%3 33 %6 Swo e, 478
3.26 (s, 3/I—I&_4\.87-4.93 BrIONAHBH). A0Me DB 530280678t 214y B (d, J
=10.4 Hz Jf)\__CFs [2H), 694 (d, J = 25 Hz, 1H), 7.12 (d. J = 104 Hz,
48A N 1H), 741 (d. J = 2.5 Hz, 1H), 7.46 (dt, J = 8.0, 1.8
Hz, 2H), 7.51 (brs, 1H), 8.05 (dt, J = 9.0, 1.8 Hz,
2H).
CDCI3) & 1.91-2.16 (m, 4H), 2.33-2.45 (m, TH){ESI+)  440.1
2.47 (. J = 55Hz, 1H), 3.16 (s, 3H), 3.90 (g, J SMH+)
/E\N ~oH [89 Hz 2H), 410 (dd, J = 4.9, 6.1 Hz, 2H),
+0n N 4.72-4.93 (m, 2H), 6.80 (d, J = 2.5 Hz, TH), 7.12 (d,
J = 10.4 Hz, 1H), 7.35 (d, J = 2.5 Hz, 1H), 7.45 (brs,
1H), 7.46 (dt, J = 8.6, 1.8 Hz, 2H), 8.05 (dt, J = 80,
1.8 Hz, 2H).
CDCI3) & 1.13 (s, 6H), 1.92-2.16 (m, 4H){ESH) 4682
032-2.42 (m, 1H), 3.16 (s, 3H), 3.28 (brs, TH), 3.91(MH+)
/(\=\N\>LOH s, 2H), 4.72-4.80 (m, 1H), 4.84-4.92 (m, 1H), 6.82
50A N’ d,J =24 Hz 1 H), 7.12 (d, J = 11.0 Hz, 1 H), 7.32
d, J = 2.4 Hz, TH), 7.46 (m, 2H), 8.06 (d, J = 7.9
Hz, TH).
CDCI3) & 1.32 (s, 3H), 1.36 (s, 3H), 1.96-2.11 (m(ESI+) 5102 (+)
Me DH), 2.33-2.44 (m, 1H), 3.16 (s, 3H), 3.68 (dd, J S(MH+)
0> M g6 Hz, 6.1 Hz, TH), 4.01 (dd, J = 8.6 Hz, 6.1 Hz,
- /(\:'\N L 1H), 4.06-408 (m, 2H), 432-438 (m, 1H)
4.71-4.79 (m, 1H), 4.84-4.93 (m, 1H), 6.79 (d, J 5
2.4 Hz, 1H), 7.1 (d, J = 10.4 Hz, TH), 7.37 (d, J
2.4 Hz, 1H), 7.44 (m, 3H), 8.05 (d, J = 6.1 Hz, 2H).
[0097]
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56A S 7.03 (dd, J = 9.2. 2.4 Hz, 1 H), 7.50 (d, J = 8.6 Hz, 1 H), 7.56 (d, J
= 2.4 Hz, 1 H), 7.64 (d, J = 9.2Hz, 1H), 7.96 (d, J = 8.6 Hz, 2H), 12.6 (s,
1H). 0098] [Table 11] 67 DMSO-d6) S 1.82-2.15 (m, 2H), 2.15-2.25 (m,
ESI+) 529.1 2H), 2.53-2.60 (m, | H), 3.26 (s, 3H), 4.85-4.95 (m, MH+)

[Tab% HE 1H), 5.00-5.07 (m, 1H), 6.96 (d, J =10.4 Hz, 1H) ZIn 1 A1-00n
0t . J 10an A Li.. §"57A 1.41\L, U - OV.LIIL, 111/, LLI\UU, V -
U—U, LT HE - H). 7-50(d-3=7 S AH)
7.96 (d, J = 8.6 Hz, 2H) C_i'%OP)ég i “Dﬂﬁ%éaé EORTIE %" Sy, s )
2.39-2.51 (m, ERk+) 538D !iﬁ) %4%*(5‘ @%‘%(353@ %ﬁﬂ)(ds 747“@’"7'9) (m,
2H), MH-+) Ome A5 B.mo.2Hiy, 4FI540D%m] 2H96.6688Hal, N 58A ~s
N 8.6 Ha (TR, 9232/84, 11551008 bz 21).57-480(ch, JHB £rbia 2k, 7.79 (d, J
fdga Z:;HN):I EI. 91-02(3(,)\]( 2ﬂ|)86|7|§(¢f5|j)8 %Az(b%i%'i%(o@@@@@ 1.30 (t(, J=
3 Hz, 3H), 1.91-2. 52 Jﬂ23.19s
22§ 4 '
3H), 4.26 (q, J = 7.3 MH+ éﬁs} éogE ), 4.74-4.99 ), 4.96 (s,
2H), 6.95 (d, J 59A s 8B 7137 (d J=10.4 Hz, 1H), 7.49 (d, J
8.6 Hz, 1H), 7.84 (d, J = 8.6 Hz, lH) 8.10 (d, J 8.6 Hz, 1H). 8.42 (brs
1H). CD30D) & 1.83-2.01 (m, 2H), 2.09-2.24 (m, 2H)ESI+) 4702 (+)
HO 2.54-2.66 (m, 1H), 3.15 (s, 3H), 3.45 (d, J = 5.5 Hz{MH+)
/£=\ OH [2H), 3.89-3.94 (m, 1H), 4.00 (dd, J = 13.4, 7.4 Hz,
63n N~ 1H), 416 (dd, J = 13.4, 40 Hz, 1H), 4.73-4.95 (m,
2H), 6.52 (d, J = 2.4 Hz, 1H), 6.78 (d, J = 10.4 Hz, 1
H), 7.51 (d, J = 2.4 Hz, 1H), 7.52 (d, J = 8.6 Hz,
2H), 8.02 (d, J = 8.6 Hz, 2H).
CD30D) & 1.81-2.01 (m, 2H), 2.08-2.26 (m, 2H)XESI+) (MH+) (=)
HO 2.52-2.67 (m, 1H), 3.15 (s, 3H), 3.45 (d, J = 5.5 Hz,
- % OH 2H), 3.88-3.95 (m, 1H), 4.00 (dd, J = 14.1, 6.7 Hz,
54A /CN_'\N\/S)\/ 1H), 4.16 (dd, J = 14.1, 4.3 Hz, 1H), 4.73-4.96 (m,
2H), 6.52 (d, J = 2.4 Hz, 1H), 6.78 (d, J = 10.4 Hz,
1H), 7.49-7.55 (m, 3H), 7.99-8.05 (m, 2H).
CDCI3) & 1.92-2.20 (m, 4H), 2.36-2.50 (m, 1H)[ESI+) 397.1
3.16 (s, 3H), 4.72-4.95 (m, 2H), 7.14 (d, J = 1.8 Hz{MH+)
\./\> 1H), 7.17 (d, J = 10.4 Hz, 1H), 7.44-7.49 (m, 2H),
55A N~
0 7.88-7.99 (m, 1H), 8.07 (d, J = 8.6 Hz, 2H), 8.31 (d,
J = 1.8 Hz, 1H).
DMSO-d6) & 1.85-2.02 (m, 2H), 2.10-2.25 (mfESI+) 493.1
2H), 2.50-2.60 (m, 1H), 3.26 (s, 3H), 4.87-4.93 (m(MH+)
N - =
/Q@OMG 1H), 5.00-5.05 (m, 1H), 6.92 (d, J =10.4 Hz, 1H),
56A S 7.03 (dd, J = 9.2, 2.4 Hz, 1H), 7.50 (d, J = 8.6 Hz,
1H), 7.56 (d, J = 2.4 Hz, 1H), 7.64 (d, J = 9.2Hz,
1H), 7.96 (d, J = 8.6 Hz, 2H), 12.6 (s, TH).
[0098]
[Table 11]
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0099] [Table 12] 68 No. Structure (A) 1 H NMR (400 MHz) MS (m/z)
(CDCI3) 8 1.16-1.22 (m, 2H), 1A6-1.50 (m, (ESI+) 516.2 (MH+) 2H),
1.98-2.20 (m, 4H), 2.44-2.54 (m, 1 H), Ph 2.57-2.63 (m, 1 H), 4.77-4.83
(m, 1 H), 60A N-(4.90-4.93 (m, 1 H), 7.36 (d, J = 11.0 Hz, 1 H), IN
7.42-7A5 (m, 3H), 7.48 (d. J = 8.0 Hz, 2H), s

8.09(HJ=8.0Hz,2H),8.1 KB4SO(UR21d), 1.82881ps (. 12), (CHEAZ) GriERIH, J =529.1
7.3 Hz, 3H), (ESI+) 451321 Mbb+2.6b.8d.-P43 B.061(s4b1)), 2.85842318n(MiHDH),
3.15 (s QEYADI(4I=7 3h7, %&)«é‘nﬂ 4 (BheOIACQR I, Frbl (0 J =
104 HIDLI PR 12, G2l ) G160 miet). 754
stira, | 1 HF. 7.88 (d 9 = 3£ Hz 1 g (m
2H),8.22(dJ=9.2Hz, 1H)| [t dé‘ié 8fr§§ E’zé*t) I HHS: 3 5353 (m,
(ES1f#) 551.2 (MH+) 1H¥2 B@’(ésﬁﬂvﬂ?ﬁéﬁﬁsﬁﬂﬁ,zzﬁj% Bis,
(s.3H),4A8(t,J=5.5Hz, 2HWNNMe2 4.73-4.96 (m, 2H), 6.86 (d, J = 92 Hz, 1
H), 62A 1-k s N 7.32 (¢, J = 10.4 Hz,1H),7.49(d,J=8.6Hz,
ZH),1.78(d.J=9.2HZ, IH} &S he)=8 -6 J52 n DAPOL SX250ME Est+) 5381
1H), 3.19 (s, 3H), 3.45 (s, 3H), 3.77-3.79 (m, 2H){MH+)
N ©14.54-4.67 (m, 2H), 4.75-4.95 (m, 2H), 6.88 (d, J 3
58A /k 8.6 Hz, 1H), 7.32 (d, J = 10.4 Hz, 1H), 7.49 (q, J
8.6 Hz, 2H), 7.79 (d, J = 9.2 Hz, 1H), 8.10 (d, J 5
1.8 Hz, 2H), 8.41 (brs, 1H).
CDCI3) & 1.30 (t, J = 7.3 Hz, 3H), 1.91-2.20 (mfESH)  566.1
4H), 2.38-2.52 (m, 1H), 3.19 (s, 3H), 4.26 (q, J = 7.3(MH+)
/kh’l \ 7 COEt Hz, 2H), 4.74-4.99 (m, 2H), 4.96 (s, 2H), 6.95 (d, J
59A s N = 8.6 Hz, 1H), 7.32 (d, J = 10.4 Hz, TH), 7.49 (d, J 4
8.6 Hz, 1H), 7.84 (d, J = 8.6 Hz, 1H), 8.10 (d, J 5
8.6 Hz, 1H), 8.42 (brs, 1H).
[0099]
[Table 12]
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(E)-2-[4-(cyclopropylthio)phenyl]-3-[(la, 3a, 5
4a)-3,4-difluorocyclopentyl]acrylic acid ethyl ester [0101] [Chemical
formula 14] F, F" H 2Et o, CAcO S [0102] 69 (la, 3a,
4a)-(3,4-Difiuorocyciopentyi)methyitriphenyiphosphonium iodide (60.9 g)
was suspended in tetrahydrofuran (186 mL) . Lithium Isis
(trimethyisilyi)amide (a 1 mot/L tetrahydrofuran solution, 120 5 mL) was

Nlde

efirr
E=A91]

d 10 g9, SPPEISION

r~| 'Fnr 1 hnllr \Alhllo ca

nicooled in amcmwp(a(%oqnqztﬁe mixture

nlor*l n-tha ice hgfh A cr\lllflnn n‘F

Was Ms (m/z)

[(4-c
tetral
coolé
gile
hour
the n
tetral
was

yciopropyithio)pheny
hydrofuran (120 mL)
>d in an ice ,

> cooﬁg&v‘(zz‘ice b3
5. W g?k) mL) w
nixture was adjusted

hydrofuran was eva
extracted with ethyl acetate 15 (2 x 540 mL) . The ethyl ace

h, an

?ﬁe%@%ﬁaﬁﬁhﬂaré Hdmstibed for 1
ZA2 T 3 et ltod 78Rtz 2Hhd

G Qid 18] 22 bl
2%3;6 C?Pb Wﬁim@fﬂ ﬁl@f%%d nm

#P%PR (h dHo A8 drd SokhO tHan bbby

BO%( itk B BRL 2y ErbcBidfiémat) T
8tedhder reduced pressure, and {

(ESl+) 516.2 (MH+)

ixture

0 1 hour
ture for 5
the pH of

nen,

he residue

rtate

extra
over
pres

Icts were combined, (GRS dviti41 Shtdraiba) Hizidek 180 mL

anhydrous sodium S

sure. The res'ksill:.!te

UF&te,1 Filma i), 283-24A centidiedi1Grsl
3H), 4.04 (q, J = 7.3 Hz, 2H), 4.71-4.94 (m,

(ESHON51.2 (MH+)

er reduced

1A | N 2H), 7.11 (d, J = 10.4 Hz, 1H), 7.27 (dd, J =
N/ 9.2, 3.1 Hz, 1H), 7.45-7.50 (m, 2H), 7.54 (brs,
1H), 7.88 (d, J = 3.1 Hz, 1H), 8.03-8.08 (m,
2H), 8.22 (d, J = 9.2 Hz, 1H).
(CDCI3) & 1.93-2.20 (m, 4H), 2.29-2.53 (m, (ESI+) 551.2 (MH+)
1H), 2.35 (s, 6H), 2.74 (t, J = 5.5 Hz, 2H),
e 3.19 (s, 3H), 4.48 (t, J = 5.5 Hz, 2H),
62A N, ?14.73-4.96 (m, 2H), 6.86 (d, J = 9.2 Hz, 1H),
A ~° 7.32 (d, J = 10.4 Hz, 1H), 7.49 (d, J = 8.6 Hz,
2H), 7.78 (d, J = 9.2 Hz, 1H), 8.10(d, J = 8.6
Hz, 2H).
[0100]
Example 7
(BE)—2-[4—(cyclopropylthio)phenyl]-3-[(1lQ, 3d,
4a) -3,4-difluorocyclopentyl]acrylic acid ethyl ester
[0101]

[Chemical formula 14]

E.

[0102]
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was purified by silica gel column chromatography (eluent; hexane ethyl

acetate = 4:1) to give 20 (E)-2-[4-(cyclopropylthio)phenyl]-3-[(la, 3a,

4a)-3,4-difiuorocyciopentyilacrylic acid ethyl ester (12.2 g),

(2)-2-[4-(cyciopropyithio)phenyi]-3-[(la, 3a,

4a)-3,4-difiuorocyciopentyilacrylic acid ethyl ester (7.71 g) , and

2-[43@ycIafropylthio)phenyl]-3-[(la, 3a, 25

4a)-3,4-difiuorocyciopentyilacrylic acid ethyl ester (14.5 g) (a .70 mixture
40 ~§PE ot GndZ-fsrkt) ORARSE 1oty the titte 8:89?1%8%8%%%88&%tﬁe0d1d@

o0 R ST YR B O e
ois QEGARRARI I MANIR LRI IS, 120
) B s (3 PSR berapy SO s s d BB e
was ?o%%fu%éé‘%‘g]@%g%@g?ﬁ%&%@g%l@ga‘é:ge%h%e%"heé 103041 [Ghemical S 1yt ion
of [(4—-cyclopropylthio)phenyl]oxoacetic acid ethyl ester (25.0 g)
intetrahydrofuran (120mL) was addeddropwisetothereactionmixture
cooled in an ice bath, and the resultant mixture was stirred for
1 hour while cooled in the ice bath and further stirred at room
temperature for 5 hours. Water (230 mL) was added to the reaction
mixture, and the pH of the mixture was adjusted to 6 with 1 mol/L
hydrochloric acid. Then, tetrahydrofuran was evaporated under
reduced pressure, and the residue was extracted with ethyl acetate
(2 x540mL). The ethyl acetate extracts were combined, washed with
saturated brine (180 mL), dried over anhydrous sodium sulfate,
filtrated, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent; hexane :
ethyl acetate = 4:1) to give
(E)-2-[4-(cyclopropylthio)phenyl]-3-[ (10, 30,

4a) -3,4-difluorocyclopentyl]acrylic acid ethyl ester (12.2 g),
(Z)—-2-[4-(cyclopropylthio)phenyl]-3-[(lQ, 3d,

4) -3, 4-difluorocyclopentyllacrylic acid ethyl ester (7.71 g), and
2—-[4-(cyclopropylthio)phenyl]-3-[(lQ, 3d,

4a) -3,4-difluorocyclopentyl]acrylic acid ethyl ester (14.5 g) (a
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[0105] (E)-2-[4-(cyclopropylthio)phenyl]-3-[(loc, 3a,
4q,)-3,4-difluorocyciopentyilacrylic acid ethyl ester (8.81 g) was dissolved
in dichioromethane (90 mL) m-Chioroperoxybenzoic acid 20 (14.6 g) was
added to the prepared solution cooled in an ice bath, and the mixture was
.. stirred for 1 hour while cooled in the ice bath 71 and_further stir,rgg at

S nier Ml 95 POL TSaiubiS. thBTaLS e feaction mii7aeound
were remov%d by filtration, and the filtrate was diluted with

was Hl‘%%%r%r%e a%e%fé%mﬁf.%’e obtained dichioromethanesolution was
Lalflihec} thh3%1200 eous sodium sulfite 5 solution (2 x 35 mL) , a
Saturated agueous sodium hydrogen carbonate solution (2 x 35 mL) , and

water, (35 mL) , dri ver_ anhydrous sodjum _sulfate, filtrated, and
HRMScﬁzén rgfretl? %%é%gea%%%dqglrﬁ : cail:ﬁ{ ei%ﬁe}éé Fﬁi%% dinica 1202

r ssure. The 'residue was pur y Silica
' | h t - ethyl acetate = 1:1) to.gi
oy e ey T G 4, L DE e SRS 1. 2s

4q,)-3,4-difl iopentyilacrylic acid.ethyl.ester (9.54 g). ENgniz:

e, 487 ssrmssy el il i sy 054 1, MS(EES o o
1163., 1H NMR (4 CDC13) 5 1.03-1. H), 1,30 (t, 1 =

(. %}Hz?'1%%4)?1.254{?%1%?2,&2&%91)-3177%% i%)(n;“fr?)%%é(ng '}HT) (drJ

_ 1042449, I75,7-3 Hz,2H), 4#4-4,94 (m, 2H), 7.08 (d, J = 10.4 Hz, 1H),
7.32-7.35(m, 2H), 7.87-7.92 (m, 2H). foioe] Example 9 20

[010 )-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(loc, 3a,
40c)-3,4-difluorocyciopentyilacrylic acid

Example 8

(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(lQo, 30,

4) -3,4-difluorocyclopentyllacrylic acid ethyl ester

[0104]

[Chemical formula 15]

O‘JS\‘O

[0105]

(FE)-2-[4-(cyclopropylthio)phenyl]-3-[ (1o, 3d,
4) -3, 4-difluorocyclopentyllacrylic acid ethyl ester (8.81 g) was
dissolved in dichloromethane (90 mL). m-Chloroperoxybenzoic acid
(14.6 g) was added to the prepared solution cooled in an ice bath,

and the mixture was stirred for 1 hour while cooled in the ice bath
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[0107] [Chemical formula 16] 72 F, F-H I COZH OSO 0108] A mixed
solution of concentrated sulfuric acid (15.0 mL), acetic acid (80.0 mL) and
water (48.0 mL) was added to 5
(E)-2-[4-(cyciopropyisuifonyi)phenyl]-3-[(I(x, 3a,
a)-3,4-diflugrocyciopentyijacrylic acid ethyl ester %9.54 grg, and the
and {R P ol St b fler hES0nG SUBE T Erat imrerdiliey forBecLuble
hours. After allowed to cool, the reaction mixture was evaporated under
et e R L freRire Waler (B0 Y UAE ARG EEHE T oo, arkd freer s and
the fgr J(c: @It@ tewvgas.sdc%{lggteecg wg%/tfllllt%falt Icqrx] laér}fdo\ﬁnvea %g%%ewéq]%{?htfg .T.hei“he obtained
co Iecfaedeprempl%a e was dissolved In a saturated aqueous sodium
. drogen carbonate solution (200 mL) and washed with dichioromethane. _.
o S Bt Ryt O it B SR e BB L Fite
solulYEL ?@’9"% %%%%’1'” anJce bath. 19 make 1> tacidic (b2 1) andthe o ave
precipitate was col écted %ylﬁﬁra ion. “The colfecte preci itate was
ashedwith,water, (100 mL) to giv . .
SOlU%\é)(_)é‘l_[ ?(C};C gprpga)/isaulﬁgl?lyﬁtﬁﬁgnﬁf-g-ﬂ%q),,’B%rled over anhydrous sodium
4(x)-3.4-difiyorocyciopentyilacrylic.acid (7,79 g). MS (El) m/z: 35 M‘):. 20
1f i , . Th
=1 ﬁ(h%\As gl)t%?%%H,§F25N§1§4§ye(lv|tjfz%%c%f§gg 589%5%&%%%5%%@75 the
resiAHNMR @00 MHZ LREI 5 1.0%51 10002 430 4b (Pu gt (e1uent;

hexane : ethyl acetate = 1:1) to give

(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(lo, 30,

4) -3,4-difluorocyclopentyl]acrylic acid ethyl ester (9.54 qg).
MS (EI) m/z: 384 (M').

HRMS (EI) for CioH,2F,N,048 (M'): calcd, 384.1207; found, 384.1163.
'H NMR (400 MHz, CDCls) & 1.03-1.10 (m, 2H), 1.30 (t, J = 7.3 Hz,
3H), 1.34-1.41 (m, 2H), 1.91-2.17 (m, 4H), 2.47-2.58 (m, 2H), 4.24
(q, d = 7.3 Hz, 2H), 4.74-4.94 (m, 2H), 7.08 (d, J = 10.4 Hz, 1H),
7.32-7.35 (m, 2H), 7.87-7.92 (m, 2H).

[0106]

Example 9

(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[ (1o, 30,

400) -3,4-difluorocyclopentyllacrylic acid

[0107]

[Chemical formula 16]
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731.91-2.19 (m, 4H), 2.46-2.62 (m, 2H), 4.76-4.94 (m, 2H), 7.24 (d, J =
11.0 Hz, 1H), 7.34-7.36 (m,2H), 7.91-7.93 (m, 2H) [0109] Example 10 5
(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-N-(thiazoi-2-yi)acrylamide (compound 1B of
the present invention) [0110] [Chemical formula 17] FFW H\(NYN A ~i
O IS®/ .S% 01.10 10 [0111] Thionyi chloride (1.00 mL) was added to
(E)-2-[f~cyclopropylsulfonyl)phenyl]-3-[(1a, 3a,
gltiorocyciopentyilacrylic acid (108 mg), and the mixture 15 was
gfiux for 1.5 hours. After the mixture was cooled to room
temperatys e, zpyi chloride was removed by evaporation. Toluene (0.5
jag, fdded to the mixture, and the resultant mixture was evaporated
Rler Pduced pressure. The obtained residue was dissolved in
3nh9drous tetrahydrofuran (0.4 mL) . A solution of 20 2-aminothiazole
(30.3 mg) in pyridine (0.40 mL) was added to the prepared solution
[Olog?oled in a salted ice bath, and the mixture was

A mixed solution of concentrated sulfuric acid (15.0 mL),
acetic acid (80.0 mL) and water (48.0 mL) was added to
(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[ (1o, 30,

4) -3, 4-difluorocyclopentyllacrylic acid ethyl ester (9.54 g), and

the mixture was stirred under heating at 98°C (internal temperature)
for 6 hours. After allowed to cool, the reaction mixture was
evaporated under reduced pressure. Water (80 mL) was added to the
residue, and the precipitate was collected by filtration and washed
with water. The collected precipitate was dissolved in a saturated
aqueous sodium hydrogen carbonate solution (200 mL) and washed with
dichloromethane (50 mL X 2). Concentrated hydrochloric acid was
added to the aqueous layer, while cooled in an ice bath, to make
it acidic (pH=1), and the precipitate was collected by filtration.
The collected precipitate was washed with water (100 mL) to give
(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[ (1o, 30,

4) -3,4-difluorocyclopentyllacrylic acid (7.79 qg).

MS (EI) m/z: 356 (M').

HRMS (EI) for Ci;H1gF3N,;04S (M') : caled., 356.0894; found, 356.0870.

'H NMR (400 MHz, CDCl;) & 1.05-1.10 (m, 2H), 1.30-1.41 (m, 2H),
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74 stirred at room temperature for 1 hour. The reaction mixture was
diluted with ethyl acetate (5 mL) and washed sequentially with 1 mot/L
hydrochioric acid (8 mL x2) , a saturated aqueous sodium hydrogen
carbonate solution (3 mL), and saturated brine(3 mL), dried over 5

anhydrous sodium sulf e and filtrated, and t esolve t was evaporate
L-910Ad (rgre uceﬁder(es%ur% The gbté%egllg)sfdui; was* prérélﬁ é{f‘by%}g) ca éel d,
lu nchro tography (elu hIo oform acetone = 20:1), the
T = G (oo, agetone 200 g !

étf éom was washed With d e’thyl et er to gl

[010%? -2-[4-(cyciopropyisulfonyi)phenyl]-3-[(la, 3a, 10

)-3,4-difluorocyciopentyi]-N-(thiazoi-2-yi)acrylamide (66.5 mg). MS

Examﬁig )gém/z 439.1 (MH) HRMS (ESI") for C20H2,F2N203S2(MH"): caicd.,
§.0 16 found, 439.09701. 15 1H NMR (400 MHz, CDC13) 5117

(comH%UI%Q %Ig),.08f5]t£1bers ggég%lz]ngé%mﬂ) :}1 Compounds ZB to 1098 of
%mmﬁwwpmm—orcm%m to the same procedure as

[0116‘] Example 10. 25 In the following Tabies,theoptical rotations ofthe
compounds 75 6B and 7B of the present invention were measured using

[chefethanadl .12 177

[0111]
Thionyl chloride (1.00 mL) was added to

(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(lo, 30,

4a) -3,4-difluorocyclopentyl]acrylic acid (108 mg), and the mixture
was heated to reflux for 1.5 hours. After the mixture was cooled
to room temperature, thionyl chloride was removed by evaporation.
Toluene (0.5 mL) was added to the mixture, and the resultant mixture
was evaporated under reduced pressure. The obtained residue was
dissolved in anhydrous tetrahydrofuran (0.4 mL). A solution of
2—aminothiazole (30.3 mg) in pyridine (0.40 mL) was added to the

prepared solution cooled in a salted ice bath, and the mixture was
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as a solvent, and the optical rotations of the rest of the compounds of the
present invention were measured using chloroform. [0113] 5 [Chemical

formula 18] FiiH N,A O OO [0114] [Table 13] 76 Compound Structure
(A) 1H NMR (400 MHz) MS (m/z) Optical ro.atio (CDCI3) 8 1.13-1.20 (m,

. 2H), 1.42-1.48 (m, 2H) {ESI+) 457.1 N1.89-2.18 (m, 4H), 2.34-2.48 (m,
tir iR SR o0 (R L or Kb, 754704 (R BHA-F O (1 L 2ar® s
o B A AR A ST I 407 4800 2, AR
cor PE AR BI04 A AL DM,
corr BI04 L RO ALY A e
anhyéégb%4gégkg$ﬂgﬂT9ate, and filtrated, and the solvent was
evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent; chloroform :
acetone = 20:1), and the obtained compound was washed with diethyl
ether to give (E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(1lQa, 3,
4) -3,4-difluorocyclopentyl]-N-(thiazol-2-yl)acrylamide (66.5
mg) .

MS (ESI') m/z: 439.1 (MH").
HRMS (ESI') for CoHz1F,N,038,(MH'): caled., 439.09616; found,
439.09701.
'H NMR (400 MHz, CDCls) & 1.17 (ddd, J = 13.4, 6.7, 2.5 Hz, 2H),
1.45 (ddd, J =10.4, 6.1, 1.8 Hz, 2H), 1.93-2.17 (m, 4H), 2.37-2.17
(m, 1H), 2.57 (tt, J = 8.0, 4.9 Hz, 1H), 4.73-4.94 (m, 2H), 7.03
(d, J =3.7 Hz, 1H), 7.27 (d, J = 9.4 Hz,1H), 7.41 (d J = 3.67 Hz,
1H), 7.45 (dt, J = 8.6, 1.8 Hz, 2H), 8.03 (dt, J = 8.5, 1.8 Hz,
2H), 8.51 (brs, 1lH).
[0112]
Example 11

Compounds 2B to 109B of the present invention were produced
according to the same procedure as in Example 10.

Inthe following Tables, theoptical rotations of the compounds
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N 2.53-2.62 (m, 1 H), 4.69-4.94 (m, 2H), 6.57 (d, J 4B s 1.2 Hz,1H),7.27
(d,J=10.4Hz,1H),7.40-7.54(m H), 7.99-8.05 (m, 2H), 8.40 (brs, 1H).
(DMSO-d6) 6 0.99-1.20 (rn, 4H), 1.81-2.00 (m ESI+) 453.1 /,Nr, 2H),
2.07-2.25 (m, 2H), 2.33 (d, J = 1.2 Hz, 3H) MH+) r Me 2.42-2.60 (m, 1 H),
2.85-294 (m, 1 H), 4.83-5.09 (m, 56 2H), 6.80 (d, J = 10.4 Hz, 1H), 7.18
6B af‘&? JE1 HE?E%)?%%% i‘r%f’ﬁﬁf,lfg&“?e,ﬁ(rﬁ??ﬁ){r@fb&%}%g methanol
1.14-1.20 (m, 2H), 1.43 (s, 3H), ESI+) 539.1 (+) Me Me 1.45-1.47 (m,
as a 59y Chr (s?@ﬁ‘#“f%?-@. 6 (hn, 4R SMERY %&%%ﬁ%i? (ﬁnf:LEH?. compounds
55-2.62 (m, 1H), 3.93.(dd, J 8.0, 6.7 Hz, 1H), 4.27 (dd, J = 8,0, 6.7 Hz,
ot tBp R Rl Ry RO Tt BaRn ey Laet FRYeS Loy
10116:94 (5, 1H), 7.27 (d, I = 10.4 Hz, 1 H), 7.43 (d, J = 8.6 Hz, 2H), 8.04 (d, J
2'8.6 Hz, 2H), 8.45 (s, 1H). [0115] [Table 14] 77 CDCI3) 6 1.14-1.20 (m,
2H), 1.43 (s, 3H) )539.1 (-) Me Me 1.45-1-47 (m, 2H), 1.47 (s, 3H),
[CheTb%‘?‘lzt.lgé(FnT?% , MH+) 0x0 2.36-2.47 (m, 1H), 2.55-2.62 (m, 1H), 3.93
(dd, J 8.0, 6.7 Hz, IH), 4.27 (dd, J = 8.0, 6.7 Hz, 1H), 78 .73-4.81 (m,
1H), £.84-4.94 (m, 1H), 5.08 (t, J \S 6.7 Hz, 1H), 6.94 (s, 1H), 7.27 (d, J =

[0114]

[Table 13]
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7.43 (d, J = 8.6 Hz, 2H), 8.04 (d, J = 8.6 Hz, 2H), 8.45 (s, 1H). CDCI3) 6
1.13-1.20 (m, 2H), 1.26 (s, 9H), ESI+) 495.2 t-Bu 1.41-1.49 (m, 2H),

1.91-2.19 (m, 4H), 2.37-2.50 (m MH+) N 1H), 2.53-2.63 (m, 1H), 4.71-4.95
(M. 2H), 6.59 (s BB S 1H), 7.20 (d, J = 10.4 Hz, 1H), 7.42-7.47 (m, 2H)

8.01-8.06 (m, 2H), 8.44 (brs, 1H). CDCI3) 6 1.12-1.20 (m, 2H), 1.44-1.4
Comid3H), EBt)e01.1 |'NMe 1.95-BNMRTHoaAMYZ2.30 (s, 3H), 2 MS@B4 (0o
“BH), M) ~ N 3.07-3 33N 6434 264096, (2419, (4. 30)kEsK) 9B g57.1
0,%0 10.4Hz.1H),7. 44(@91283%#%»8%1 Sib(GnLth), 282096(CtmdhB Hz, 2H)
CDA) SUIBL2L (1, 2, 1 Gk 8 Ol ol Cone
2B.9112.17 (¥ 4H), 2. 35-2.49 §7m 2. g;g + 91 3H), 2.94 (1] J
= 7.6 Hz, 2H). 3.65 (s] 3H1). z]{ ﬂi W) 625' s, 1H),
7.2317.26 (m, 1H), 7.48%. ﬂ%“ T, zﬂh i3 61% 06 (m 2H) 8.41 (s, 1H).
DMSO0-d6) 6 1.01-1.19 (m, 4H), 1.82-2. 26 (m, ESI+) 440.1 1116 4H),
2.4212.69 (m, 1H), 2.?[3:%95 O 1BE M-+ 3HN S ABARE 4rg AR Om, 2F1)-0
7.06|(d, J =N\ 4 Hz, 1HR-7.18 (¢, AH=286248 (RHH). 28028190 M 2H), 8.51
A5 1), 134 1H)IHE BRI3)DS (b, 2P 1726 (10, @HN1743-3|50 (M, 2H),
S[H) 454.1 Me 1.93-240,8 417 4, 2+80:3.50¢Th, 24 32254) (5, 3H) MH+
1H).
cDCI3) & 1.12-1.21 (m, 2H), 1.42-1.49 (m, 2H)(ESI+) (453.1
" Me 1.90-2.16 (m, 4H), 2.29 (s, 3H), 2.37-2.47 (m, TH)MH+)
i /Q \ 2.53-2.62 (m, 1H), 4.69-4.94 (m, 2H), 6.57 (d, J =
S 1.2 Hz, 1H), 7.27 (d, J = 10.4 Hz, 1H), 7.40~7.54 (m)
2H), 7.99-8.05 (m, 2H), 8.40 (brs, 1H).
DMSO-d6) & 0.99-1.20 (m, 4H), 1.81-2.00 (m{ESI+) 453.1
r\'ll 2H), 2.07-2.25 (m, 2H), 2.33 (d, J = 1.2 Hz, 3H){MH+)
5E /AS Me 2.42-2.60 (m, 1H), 2.85-2.94 (m, 1H), 4.83-5.09 (m,
2H), 6.80 (d, J = 10.4 Hz, 1H), 7.18 (d, J = 1.2 Hz|
1H), 7.43-7.48 (m, 2H), 7.88-7.93 (m, 2H).
CcDCI3) & 1.14-120 (m, 2H), 1.43 (s, 3H)(ESI+) 539.1| (+)
e Me 1.45-1.47 (m, 2H), 1.47 (s, 3H), 1.93-2.16 (m, 4H)(MH+)
O><O 2.36-2.47 (m, 1H), 2.55-2.62 (m, 1H), 3.93 (dd, J 5
N % 8.0, 6.7 Hz, 1H), 427 (dd, J = 80, 6.7 Hz, 1H),
6B /Q \ 4.73-4.81 (m, 1H), 4.84-4.94 (m, 1H), 5.08 (t, J 5
S 6.7 Hz, 1H), 6.94 (s, 1H), 7.27 (d, J = 104 Hz, 1 H),
7.43 (d, J = 8.6 Hz, 2H), 8.04 (d, J = 8.6 Hz, 2H),
8.45 (s, TH).
[0115]
[Table 14]
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N 2.53-2.62 (m, 1 H), 4.73-4.96 (m, 2H), 7.34 (d, J 12B S 10.4 Hz, 1 H),
7.42-7.46 (m, 2H), 8.03-8.07 (m, 2H) 8.72 (brs, 1 H) ] 0 116 [Table 15] 78
CDCI3) 8 1.15-1.22 (m, 2H), 1.31 (t, J = 7.9 Hz, ESI+) 468.1 ~Et 3H),
1.43-1.50 (m, 2H), 1.91-2.19 (m, 4H) MH+) "N 2.39-2.52 (m, 1H),
2.53-2.63 (m, IH), 2.83 (g, J 13B S 7.9 Hz, 2H), 4.72-4.96 (m, 2H), 7.34

(d, J=10.4 Hz, 1H), %é2ciby4 & (M2 )0 8cA3-B1)8 @n, @HIHREER,) brs, 566!
CDC|3) 6 1.16-1.22 () 2H) ABal S04, 3) B2 st i1 98-2.2C
(M, 4H), 2.44020M¢m, |1 H1), 2.57- %)63’5@7} M%‘#m?b%ﬂa‘h 77--4.83 (m,
1H), #.90-4.9R(Me 1H) ; %5, )B‘f] : }gﬂH%Ow 545 (m, 3H),
7.48(d, J 8.087Z 2H)[80 2g' ), 811 % . 2H), 8.88
18 1H) C/DQN;I 8 1.09-1” (ar(Jn o ). 4404 G D B 4332
1.92-2.18 (8, 4H), 2.3:?2?&8‘(!%? fo. 3L %‘b{m‘%#ﬁ 1), 4.71-4.94
(m, 2H), 7.05 (ddd, J =/8'B(d40= $HH7 SH). 80449, I F§.6H1LRHY J = 10.4 Hz,
1H), 7.43-7.48 (m N 2835 %686)(s, 1H), 7.70-7.77 (m, 1H), 7.09-8.04 (m,
2H), 8.21 (dd, J = 4.9, 1.2 Hz, 1H), 8.30 (d, J = 8.6 Hz, 1H).|CDCI3) 8

1.08-1.21 (m, 2H), 1.3%cbd® (m, 2i)-ELIthA8D21.26 (s, 9H)(ESIH) 495.2
tBu  |{.41-1.49 (m, 2H), 1.91-2.19 (m, 4H), 2.37-2.50 (m{MH+)
/(_X 1H), 2.53-2.63 (m, TH), 4.71-4.95 (m, 2H), 6.59 (s,

8B
1H), 7.20 (d, J = 10.4 Hz, 1H), 7.42-7.47 (m, 2H),
8.01-8.06 (m, 2H), 8.44 (brs, 1H).
CDCI3) & 1.12-1.20 (m, 2H), 1.44-1.48 (m, 2H)[ESI+) 601.1
N (‘NMe 1.95-2.17 (m, 4H), 2.30 (s, 3H), 2.43-2.54 (m, 6H){MH+)
oB /Q;\)\ .~N~) 3.07-3.16 (m, 4H), 4.74-4.97 (m, 2H), 7.30 (d, J =

oo 10.4 Hz, TH), 7.44 (d, J = 8.6 Hz, 2H), 7.81 (s, 1H),
8.05 (d, J = 8.6 Hz, 2H).

CDCI3) & 1.14-1.21 (m, 2H), 1.43-1.49 (m, 2H)(ESI+) 525.2
COMe |1 91-2.17 (m, 4H), 2.35-2.49 (m, 1H), 2.54-2.68 (m{MH+)
N 3H), 2.94 (t, J = 7.6 Hz, 2H), 3.65 (s, 3H), 4.71-4,94
08 | _Y \
s m, 2H), 6.63 (s, 1H), 7.23-7.26 (m, 1H), 7.41-7.45
m, 2H), 8.01-8.06 (m, 2H), 8.41 (s, 1H).

DMSO-d6) § 1.01-1.19 (m, 4H), 1.82-2.26 (m(ESI+) 4401

N=\ AH), 2.42-269 (m, 1H), 2.86-2.95 (m, TH){MH+)
AN 4.84-5.10 (m, 2H), 7.06 (d, J = 10.4 Hz, 1H), 7.50
1B S

d, J = 8.6 Hz, 2H), 7.90-7.94 (m, 2H), 8.51 (s, 1H),
13.3 (brs, 1H).

CDCI3) & 1.12-1.22 (m, 2H), 1.41-1.50 (m, 2H)}ESI+) 4541
Me 1.93-2.18 (m, 4H), 2.40-2.51 (m, 1H), 2.51 (s, 3H){MH+)

N
128 /Q_\(N 2.53-2.62 (m, 1H), 4.73-4.96 (m, 2H), 7.34 (d, J 3
S 10.4 Hz, 1H), 7.42-7.46 (m, 2H), 8.03-8.07 (m, 2H)
8.72 (brs, 1H).
[011l6]
[Table 15]
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SMe 1.91-2'19 (m, 4H), 2.35-2.49 (m, 1H), 2.47 (s, 3H) MH+) 16B

2.50-2.60 (M, 1 H), 4.69-4.96 (m, 2H), 7.12 (d, J N 10.4 Hz, 1H), 7.43-7.47
(m, 2H), 7.64 (brs, 1H), 7.66 dd. J = 8.6, 2.4 Hz, 1H), 7.98-8.04 (m, 2H),
8.13 (d, = 2.4 Hz, 1 H), 8.26 (d, J = 8.6 Hz, | H). CDCI3) 8 0.60-0.73 (m,

2H), 0.93-1.04 (m, 2H), ESI+) 473.2 1.08-1.20 (m; 2H)1.39-1.47 (m;
2H). [1.79-1.90 (m. MHOPER) o1 \95-3228mAHu ! &35 7. %VﬁﬁF‘YH) 4681
2.502.60 ( , 4.7804 94XThSQHY, 720D (H91219BMN 1EW>1H) 7.35
(dd. J = 8.6,2. 2\Hz. 1Hiye-2.80%7. 46, (N33 248), (7. 62)(B8S, (Y, 7.98-8.03 (m,
18%1), 8.18 (d, 3= 8.6 Hizo HH0L 17h Fiabbe)1 63470, DMSOHG) 8 1.03-1.16
(M, 4H), 1.87-2.01 (M, fR$1#)468.2m2 ), 2.0882@2n(Mw2Hd)32.50-2.57 (m,
1H) MH+) OH 2.86-2.93 {mwlH), 4.47 (d, J = 5.5 Hz, 2H), N .85-5.05 (m
2H), 5.24 (t, J = 5.8 Hz, 1H), 6.67 (d 188 J = 10.4 Hz, 1H),7.49 (d, ] =
8-:6-Hz 2H)—7-71 (dd d
d.J=8 6Hz.1H) 827(d, C'?LS@L‘§ 6425@5 E0he 4% bg&%%; élsié)“ %2
2H), 11.43-1.87%(m, 2H)'ESF ﬂd‘i 34683 ™ (H ng (m, 1H ,
2.53{2. 59—érﬁ.é\4fH+) sc'ZNMéz*“ 83 () 199949811 ‘¢'>7%3ﬁ<§o (m, 2H),
17817 (d,J U = 110 Hz, 1H), 7.42-7.45 (m, 3H), 7.48 (d, J =
8.0 Hz, 2H), 8.09 (d, J = 8.0 Hz, 2H), 8.11-8.14 (m,
2H), 8.88 (s, 1H)
CDCI3) & 1.09-1.18 (m, 2H), 1.40-1.47 (m, 2H)(ESI+) 433.2
1.92~-2.18 (m, 4H), 2.34-2.48 (m, 1H), 2.51-2.60 (m(MH+)
X 1H), 4.71-4.94 (m, 2H), 7.05 (ddd, J = 8.3, 4.9, 1.2
158 I - Hz, 1H), 7.13 (d, J = 10.4 Hz, 1H), 7.43-7.48 (m
N 2H), 7.66 (s, 1H), 7.70-7.77 (m, 1H), 7.99-8.04 (m,
2H), 8.21 (dd, J = 4.9, 1.2 Hz, 1H), 8.30 (d, J = 8.6
Hz, 1H).
CDCI3) & 1.08-1.21 (m, 2H), 1.37-1.48 (m, 2H){ESI+) 479.2
SMe 1.91-2.19 (m, 4H), 2.35-2.49 (m, 1H), 2.47 (s, 3H)XMH+)
168 | j 2.50-2.60 (m, 1H), 4.69-4.96 (m, 2H), 7.12 (d, J =
N 10.4 Hz, 1H), 7.43-7.47 (m, 2H), 7.64 (brs, 1H), 7.66
dd, J = 8.6, 2.4 Hz, 1H), 7.98-8.04 (m, 2H), 8.13 (d,
J = 2.4 Hz, 1H), 8.26 (d, J = 8.6 Hz, 1H).
CDCI3) & 0.60-0.73 (m, 2H), 0.93-1.04 (m, 2H)(ESI+) ‘ 473.2
1.08-1.20 (m, 2H), 1.39-1.47 (m, 2H), 1.79-1.90 (m{MH+)
N 1H), 1.91-2.18 (m, 4H), 2.33-247 (m, 1H)
7B ! N/ 2.50-2.60 (m, 1H), 4.70-4.94 (m, 2H), 7.10 (d, J T
104 Hz, 1H), 7.35 (dd, J = 86, 24 Hz, 1H),
7.42-7.46 (m, 2H), 7.62 (brs, 1H), 7.98-8.03 (m,
3H), 8.18 (d, J = 8.6 Hz, 1H).
[0117]
[Table 16]
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19B N 10.4 Hz, 1H), 7.46 (d, J = 8.6 Hz, 2H), 7.90 (s, 1H), 8.04 (d, J = 8.6
Hz, 2H), 8.08 (dd, J = 8.6, 2.4 Hz 1H), 8.48 (d, J = 9.2 Hz, 1H), 8.59 (d, J
= 2.4 Hz, 1 H). CDCI3) 8 1.11-1.18 (m, 2H), 1.42-1.47 (m, 2H), ESI+)
434.2 1.93-2.20 (m, 4H), 2.37-2.60 (M, 2H), 4.73-4.95 (m, MH+) N 2H),
7.18 (d, J = 10.4 Hz, 1 H), 7.45-7.49 (m, 2H), 20B [N 7.60 (s. LH),

Q. N9 O

8:02=-806(m, 2H), 818
8.37(3I,.J:12.4Hz,iH),9 E §?§I§J\d§5 ?:Uf ein) '%Bcf’féz) 21°z1 i%ls'i 14'%7
6.1, 2.3 H ~E51+) e LY 4% ({8d, 2= 22978 1. 8 MR,
1.94-D.18 ﬁmﬁm) NARE LS s stinddy’ BB s 28), 2.52-2.59
(m, 21E°ANY 1H), 4.74898%fm, 212 t6)(d 53 B21 148492 (4 H), 7.46 (d, Y
18E8.0[Hz, 2H), 7.52 (brs, =118y, 18.08)(@49 (B.6-188 H2HIF.06We, | H), 9.50 (d,
J=1[2 Hz, 1 H). .. CDICI3).8 2410 1t1.8 (24 65.81 fH)Js007.9 Hz, ESI+
462.2 N Et 3H), 1.41-k&47 £»% BH) H1 £5b-@, 19 (rewAH), b3+, [ 2.37-2.50
(m, 1H), 2.51-2.60 (M, |&kl), 2.82 (q, J 22B Ni 7.9 Hz, 2H), 4,71-4.95 (m,
2H), 1.16 (d, J = 10.4 H{iz, 1H), 7.44-7.48 (m, 2H), 7.54 (brs, 1H),
S OT ) 924 bl s T ek AL FARI=RA 80 COSIP
1.11-1.17 (m, goHL’MlA‘ngfE.n(?pn’, gHF)l)zI;?—yE)oé(ln@ 1% 2.53-2.59 (m(MH+)
/u/\j’ 25092 HH), 278 (s, 6H), 4.75-496 (m, 2H), 7.17 (d, J =
NG 10.4 Hz, 1H), 7.46 (d, J = 8.6 Hz, 2H), 7.90 (s, 1H),
198 8.04 (d, J = 8.6 Hz, 2H), 8.08 (dd, J = 8.6, 2.4 Hz
1H), 8.48 (d, J = 9.2 Hz, TH), 8.59 (d, J = 2.4 Hz|
1H).
CDCI3) 8 1.11-1.18 (m, 2H), 1.42-1.47 (m, 2H)XESI¥) 4342
y 1.93-2.20 (m, 4H), 2.37-2.60 (m, 2H), 4.73-4.95 (m{MH+)
205 )I :J 2H), 7.18 (d, J = 10.4 Hz, 1H), 7.45-7.49 (m, 2H),
N 7.60 (s, 1H), 8.02-8.06 (m, 2H), 8.18-8.20 (m, 1H)]
8.37 (d, J = 2.4 Hz, 1H), 9.63 (d, J = 1.8 Hz, 1H).
CDCI3) & 1.14 (ddd, J = 14,1, 6.1, 2.3 Hz, 2H)(ESH)  448.2
1.45 (ddd, J = 11.0, 6.1, 1.8 Hz, 2H), 1.94-2.18 (m{MH+)
N Me
/E :j’ 4H), 2.39-2.50 (m, 1H), 2.53 (s, 3H), 2.52-2.59 (m,
21B N 1H), 4.74-4.94 (m, 2H), 7.16 (d, J = 10.4 Hz, 1H),
7.46 (d, J = 8.0 Hz, 2H), 7.52 (brs, 1H), 8.03 (d, J 3
8.6 Hz, 2H), 8.05 (s, 1H), 9.50 (d, J = 1.2 Hz, 1H).
CDCI3) & 1.10-1.18 (m, 2H), 1.31 (t, J = 7.9 Hz{ESH)  462.2
3H), 1.41-147 (m, 2H), 1.91-219 (m, 4H)(MH+)
N Et
/E ::r 2.37-2.50 (m, 1H), 2.51-2.60 (m, 1H), 2.82 (q, J =
228 N 7.9 Hz, 2H), 4.71-4.95 (m, 2H), 7.16 (d, J = 10.4 Hz|
1H), 7.44-7.48 (m, 2H), 7.54 (brs, 1H), 8.00-8.07
m, 3H), 9.52 (d, J = 1.8 Hz, TH).
[0118]
[Table 17]
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1.94-2.17 (m, 4H), 2.37-2.48 (m, IH), 2.52-2.59 (m MH+) N OMe 1H), 3.97
(s, 3H), 4.73-4.93 (m, 2H), 7.15 (d, J 23B Ni 10.4 Hz, 1H), 7.47-7.44 (m,
3H), 7.85 (d, J = 1.2 Hz 1 H), 8.02 (d, J = 8.6 Hz, 2H), 9.12 (d, J = 1.2 Hz
1 H). CDCI3) 8 1.10-1.17 (m. 2H). 1.41-1.48 (m. 2H). ESI+) 480.1

1.91-2.19 (m, 4H), 2.3

-2.49 (m, 1H), 2.51-2 65 (m, MH+) N SMe H),

268

N__O
j/ ~"“0Me
”,

N

P

4H), 2.36-2.47 (m, 1H), 2.52-2.59 (m, 1H), 3.43 (s,
3H), 3.73-3.77 (m, 2H), 4.47-4.51 2H)
4.72-4.91 (m, 2H), 7.15 (d, J = 10.4 Hz, 1H), 7.44
brs, 1H), 7.46 (dt, J = 8.6, 1.8 Hz, 2H), 7.91 (d, J 5
1.2 Hz, 1H), 8.02 (dt, J = 8.6 Hz, 1.8 Hz, 2H), 9.09
d, J= 1.2 Hz, 1H).

(m,

4.71-4. 95 (m 2H), 7.16GECY- 4 0.8+ A7 1) 2HRAB2Ni4P. 4B-2HYG Y, 3H 642
8.01-8. 9. 441(@,—211 TR M, ZBHIAEDO) S22B- MmN, 2H),
1.35 (d K;[W“ SltNA9212s, NH), MEs-Glsh) (b, 481748 @ny 2H), 1.91-2.18
448, 4H 2.35-2148 e HNW72722 2, 60),(Ms W) =4.7 42494 (m, 25B
Me NT 2H) 5.26 (sed, th5 Bob H2s 1b iz 1 thd 7 1P= Ha4LH), 7.40 (s,
IH), 7/43 (m, 2H), 7.77 (¢, J = 1.2 Hz, 1H), 7.99-8.04 (m, 2H), 9.09 (d, J 5
1.2 Hg, 1H). CDCI3) (5/1. 14 (ddd, J = 14.1, 6 L1 2 Hz, 2H) ESI+) 508.2
1.44 {ddd, 3= 9.8,6.7.{1.8 Hz,2H).1.94 MH+) AHY,
2.36-2.47 (m, 1H), 2.5!?%6) o ﬁ?‘éﬁ‘@ %H NﬁH 483(‘?32@95?% oHfO-
4.47-4.51 (my 2H3\R6B]" ?1224‘%[" ARl 2136, 274‘18“ aH)JU‘Iéﬂf‘lf{& M), 7.4 brs,
LE), 7.46 (@t ] = 3.6, #18 mﬂﬂ{&e (., 9&>(a16:1<d1~2:|4£ 31H4) '®02 (dt, J = 8.6
Hz, 1|8 , 9.09 7. 0=739Xrk{BH] §§)-8.09 (m, 3H), 9.44 (d, J

1.2 Hz, 1H).

CDCI3) § 1.11-1.18 (m, 2H), 1.35 (d, J = 6.1 Hz(ESI+) 492.2

6H), 1.41-1.48 (m, 2H), 1.91-2.18 (m, 4H){MH+)

N 0o _Me
yos )I :]’ \'!A’ 2.35-2.48 (m, TH), 2.51-2.60 (m, 1H), 4.71-4.94 (m,
N ©  12H), 5.26 (seq, J = 6.1 Hz, TH), 7.15 (d, J = 10.4

Hz, 1H), 7.40 (s, 1H), 7.43 (m, 2H), 7.77 (d, J = 1.2

Hz, 1H), 7.99-8.04 (m, 2H), 9.09 (d, J = 1.2 Hz, TH).

CDCI3) § 1.14 (ddd, J = 14.1, 6.1, 1.2 Hz, 2H)(ESI+) 508.2]

1.44 (ddd, J = 9.8, 6.7, 1.8 Hz, 2H), 1.94-2.18 (m(MH+)

278

CDCI3) & 1.08-1.18 (m, 2H), 1.37-1.48 (m, 2H),
1.92-2.18 (m, 6H), 2.35-2.48 (m, 1H), 2.50-2.60 (m,
1H), 3.35 (s, 3H), 3.53 (t, J = 6.7 Hz, 2H), 4.41 (¢, J
= 6.7 Hz, 2H), 472-4.94 (m, 2H), 7.15 (d, J = 10.4
Hz, 1H), 7.43 (brs, 1H), 7.44-7.48 (m, 2H), 7.83 (d,
J = 1.8 Hz, 1H), 8.00-8.04 (m, 2H), 9.10 (d, J = 1.2
Hz, 1H).

ESI+)
MH+)

522.2

[0119]

[Table 1

8]
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CDCI3) S 1.08-1.18 (m, 2H), 1.37-1.48 (m, 2H), ESI+) 522.2 1.92-2.18
(m, 6H), 2.35-2.48 (m, 1 H), 2.50-2.60 (m, MH+) rN o~~ome 1H), 3.35 (s,

3H), 3.53 (t, J = 6.7 Hz, 2H), 4.41 (t, J N~ 6.7 Hz, 2H), 4.72-4.94 (m, 2H),

7.15(d, J=10. 27B U, 1H) 7Al (k- IN1 7AA-7 AR (m 9H) 7R3 Gl J =1.8

Hz, 1H), 8.00-8.04 (m, 2H), 9.10 (d, J = 1. Hz, 1H). [0119] [Table 18] 81
CDCJ3) S 1.11-1.17 (nMicBtk) 3.34 1. 07 T/ B)HZESIF)-52322(E8H), 5222
1.41-1.47 (m, 2H), 1.9%:3. 194M.4HkMb) N oP5780QEt 28448 (M, 1H),
(eroz' w‘@gl HISES i o2 3 T 3:80 &r;h 4. ;-23-3-51
-l. m,
3H), 7.90(d, = 1.8 H%mz ‘77&5 é%(zmz %444% }f 1.2 Hz, 1H),
&%03)5112117«7 7) 45 E§| U 1.94-2.17
(m, 4H), 2.20 (s, 3H), 7 2‘% H‘+ va 25l 2.52-2.59 (m,
1H), .88 (t, J=7.0 Hz8%ﬁ°54(f512'(i,99%d3‘ é#Hi”’zH) 4.[72-4.93 (m,
2H), .15 (d, J 29B 10.4 Hz, 1H), 7.47-7.45 (m, 3H), 7.86 (d, J = 1.2 Hz, |1
H), 8|02 (d, J = 8.6 Hz, 2H), 9.10 (d, J = 1.2 Hz, 1 H). CDCI3) S 1.09-1.18
(m, 2H), 1.37-1.48 (M, |@BY13ES 4 57872l 248- 14871 bt 1) EBB- 1.8 2,
2H), 1.91-2.21 (m, MH#+)4\207_0f) kd Hpo2e3512 A8-mas [ )R &a+2.59 (m,
1H) 3;16%5&@531#)2327&63@%émz.ﬁd@.,ﬁ%rﬁz,l%mm t,
N’ J = 6.7 Hz, 2H), 4.72-493 (m, 2H), 7.15 (d, J 3
29B 10.4 Hz, 1H), 7.47-7.45 (m, 3H), 7.86 (d, J = 1.2 Hz,
1H), 8.02 (d, J = 8.6 Hz, 2H), 9.10 (d, J = 1.2 Hz,
1H).
CDCI3) & 1.09-1.18 (m, 2H), 1.37-1.48 (m, 2H)XESI+) 578.2
1.48-1.67 (m, 4H), 1.68-1.89 (m, 2H), 1.91-2.21 (m{MH+)
N O~ O 4H), 2.35-2.48 (m, 1H), 251-259 (m, 1H)
/E :]/ o0 3.46-3.56 (m, 1H), 3.75-3.94 (m, 2H), 4.02-4.10 (m,
N 1H), 4.45-456 (m, 2H), 468 (t, J = 3.3 Hz, 1H),
308 4.71-495 (m, 2H), 7.15 (d, J = 104 Hz, 1H),
7.14-7.48 (m, 3H), 7.89 (d, J = 1.2 Hz, 1H), 8.02 (d,
J = 8.6 Hz, 2H), 9.09 (d, J = 1.2 Hz, 1H).
CcDCI3) & 1.09-1.18 (m, 2H), 1.40-1.48 (m, 2H)XESI+) 4942
1.92-219 (m, 4H), 232 (&, J = 6.1 Hz, TH){MH+)
iN\J’O\/\OH 2.36-2.50 (m, 1H), 2.51~2.60 (m, 1H), 3.94-4.02 (m,
3B N’ 2H), 4.44-451 (m, 2H), 471-4.95 (m, 2H), 7.15 (d,
J = 10.4 Hz, 1H), 7.41-7.50 (m, 3H), 7.91 (d, J =
1.2 Hz, TH), 8.03 (d, J = 8.8 Hz, 2H), 9.10 (d, J =
1.8 Hz, 1H).
[0120]
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N 30B 1H), 4.45-4.56 (m, 2H), 4.68 (t, J = 3.3 Hz, 1H) .71-4.95 (m, 2H),
7.15 (d, J = 10.4 Hz, 1H) 7.14-7.48 (m, 3H), 7.89 (d, J = 1.2 Hz, 1H), 8.02
(d, J=8.6 Hz,2H),9.09(d,J=1.2Hz,1H). CDCI3) S 1.09-1.18 (m, 2H),
1.40-1.48 (m, 2H), ESI+) 494.2 1.92-2.19 (m, 4H), 2.32 (t, J = 6.1 Hz,
1H), MH+) ~N""O~~OH 2.36-2.50 (m, 1H), 2.51-2.60 (m, 1H), 3.94-4.02

(m 2H), 4.44-451 (m,[@M304d1 4. 08s{mo 2 3, 1651 e 1 8 1i(¢I+) one 842 (—)
lu% JAL_-1 She.. ou)niyil dijiz4d ) 3®,03dh.0] masigmnaH), 9.10
(90| -8 sz M’PWPJOHM# 19) 82 DMSO1HEL §1:034-10 (m, 3H),
A2l )5 Me. Me @H)i MQ £§<U%HJ>=4944 (s, 3H),
_Lser2 gt gh,2H) MI— %} %5;75 m, 1 H),
Be7iZ9Nm, 'N° (R) ? 4.35 (dd, J =79
N 6.7 Hz, 1H), 4.86-508 ‘J” 76"9'7(i1|J §§§
1H),6.76(d,J=10.4Hz, EIiP) 77"&@@&—%%142”%)“97("91 1428 6 Hz, 2H),
8.49((d, J = 1.2 Hz, 1M} 8223d(d=J 212 3421 9LpH1.0 (s, IH). DMSO-d6
S 1.03-1.16 (m, 5H), 1.40 (s, 3H), 1.4 ESI+) 534.2 (+) Me s, 3H)
1.8612.01 (m, 2H), 2. 1@2sR2d¢img 26t 1VeHm)5DMdO (s, 3H), 1.4 EsSI®) 5342 (+)
Mi(Me s, 3H), 1.86-2.01 (m, 2H), 2.10-222 (m, 2H)(MH+)
" 97N, 1253-2.60 (m, 1H), 2.87-2.93 (m, 1H), 3.95 (dd, J 5
/E b © 79, 6.7 Hz, 1H), 4.35 (dd, J = 79, 6.7 Hz, 1H),
338 N 4.85-5.06 (m, 2H), 5.18 (t, J = 6.4 Hz, TH), 6.76 (d,
J = 104 Hz, 1H), 7.49 (d, J = 8.6 Hz, 2H), 7.91 (d
J = 8.6 Hz, 2H), 8.49 (d, J = 1.8 Hz, TH), 9.22 (d, J
= 1.8Hz, TH), 11.0 (s, TH).
DMSO-d6) & 1.03-1.16 (m, 4H), 1.89-201 (m(ESI¥) 4942 ()
OH oH), 2.09-220 (m, 2H), 2.52-260 (m, 1H)XMH+)
Nj/(g\,OH 2.87-2.93 (m, 1H), 3.53-3.59 (m, 1H), 3.65-3.71 (m,
/E - 1H), 4.63 (q, J = 5.1 Hz, 1H), 472 (t, J = 5.8 Hz,
348 N 1H), 4.86-5.06 (m, 2H), 5.54 (d, J = 4.9 Hz, 1H)]
6.75 (d, J = 10.4 Hz, 1H), 7.49 (d, J = 8.6 Hz, 2H),
791 (d, J = 8.6 Hz, 2H), 8.46 (d, J = 1.2 Hz, 1H)]
9.17 (d, J = 1.8Hz, 1H), 109 (s, 1H).
DMSO-d6) & 1.03-1.16 (m, 4H), 1.85-201 (m{ESI¥) 4942 (+)
OH oH), 2.10-2.23 (m, 2H), 253-260 (m, 1H(MH+)
N ; OH [2.86-2.93 (m, 1H), 3.53-3.59 (m, 1H), 3.65-3.71 (m
/E ,]A/ 1H), 463 (g, J = 5.1 Hz, TH), 472 (t, J = 5.8 Hz|
35B N 1H), 4.85-5.07 (m, 2H), 553 (d, J = 4.9 Hz, 1H),
6.75 (d, J = 10.4 Hz, 1H), 7.49 (d, J = 8.6 Hz, 2H),
7.91 (d, J = 8.6 Hz, 2H), 8.46 (d, J = 1.2 Hz, TH),
9.17 (d, J = 1.8Hz, 1H), 109 (s, 1H).
[0121]
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n_2.53-2.60 (m, 1H), 2.87-2.93 (m, 1H), 3.95 (dd, J 'N" (sl 7.9, 6.7 Hz,
1H), 4.35 (dd, J = 7.9, 6.7 Hz, 1H), 33B N .85-5.06 (m, 2H), 5.18 (t, J = 6.4
Hz, 1H), 6.76 (d, J = 10.4 Hz, 1H), 7.49 (d, J = 8.6 Hz, 2H), 7.91 (d,
J=8.6Hz,2H),8.49(d,J=1.8Hz,1H),9.22(d,J 1.8Hz, 1H), 11.0 (s, iH).
DMSO-d6) S 1.03-1.

2.09

(d, J
1.03

2H),
3.6

.

1 (m- 1) 4

6 (m, 4H), 1.89-2.01 (m_ESI+) 404 2

-2.20 (m, 2H), 2.52028D {nt,! i) M -25INTIRE O 2 B2,
3.53-3.59 (m, JoH). 3.
= 5.8 Hz, :

BBx3.742(48 L), 2HB3 (6p-3.21 5(h, HéH)

812403 (MyESI+) 494.2 (+) OH 2H),
MH+) N OH 2.86-2.93 (m, 1H), 3.53

1—E 1 L —C Q1

A 23864306 £, QbiY.5.54 (), 41349 Kz, 1H) 6.75 (d
368 = 10.4 Hz JH), 7.4%(d, 1 F 8.6 Hiv.42d) 117, 946(d, J =8.62

= 1.2 Mz, iH) 9.17(d, 3 &L -8hl%0dkh) u 109 s, 2HoH)7 DA
11,16 (m, 4H), 1.6

2.53-2.60 (m, 1H

-)_OH 2H),
65, 1 H§2
(W4.72 (t, J

Hz, 2H), 8.46
1SO-d6) 6

. 10-2.23 (m,
3.59 (m, 1H),

QAL 0D Nl 11

ASER=AS

4.85
6.75
d, J

3.4

L\

d,J=10.4Hz, 1),

3 {gJ
5,07 (m, 2H). 5.5895%)

—J. L1 |Z, — .0
= 7.3 Hz|

5 NG LE G 15
PHig( =gz, 21) 78078 I @ 8}

B2 E)=mapb, 1395, 10.9(8, 1347 GLoHY

Nt

51370 Nghs

M9y, 8.46
[Table 20] 83
2 6H),

= 31)& 1R] 9
CDCI .fic-)l. S§|4n),4—21.—1§, (, 36)(t4. U1 4.9 3t 2DEB4Jd57 G
42r1.48 (m, 2H), 1.90:2.24 (), 748 X dMH=+).90#t 2H), 7.60 (brs,
1H), 803 (d, J = 8.6 Hz, 2H), 823 (t, J = 1.8 Hz,
1H), 9.55 (s, TH).

37

(CDCI3) & 1.15 (ddd, J = 134, 55, 1.2 Hz, 2H) 436.2
1.44 (ddd, J = 11.4, 5.5, 1.2 Hz, 2H), 1.91-2.14 (m,
4H), 2.31-2.42 (m, 1H), 2.52-2.59 (m, 1H), 3.76 (s,
3H), 4.70-4.91 (m, 2H), 6.77 (d, J = 2.5 Hz, 1H),
7.13 (d, J = 10.4 Hz, 1H), 7.26 (d, J = 2.4 Hz, TH),
7.43 (d, J = 8.6 Hz, 2H), 7.47 {(brs, 1H), 7.99 (d, J =

8.0 Hz, 2H).

ESI+)
MH+)

38B

ESI+)
MH+)

(CDCI3) & 1.12-1.18 (m, 2H), 1.39-1.46 (m, 5H), 450.2
1.91-2.14 (m, 4H), 2.32-2.43 (m, 1H), 2.53-2.59 (m|
1H), 4.01 (g, J = 7.1 Hz, 2H), 4.70-4.92 (m, 2H),
6.77 (d, J = 1.8 Hz, 1H), 7.12 (d, J = 10.4 Hz, 1H),
7.30 (d, J = 1.8 Hz, 1H), 7.43 (d, J = 8.6 Hz, 1H),

7.51 (s, 1H), 7.99 (d, J = 8.6 Hz, 2H).

N°Et

398

ESI+)
MH+)

CcDCI3) & 1.12-1.17 (m, 2H), 1.42-1.46 (m, 2H), 468.2
1.92-2.14 (m, 4H), 2.33-2.44 (m, 1H), 2.52-2.59 (m,
1H), 4.25 (dt, J = 26.5, 4.7 Hz, 2H), 4.67 (dt, J 5
471, 49 Hz, 2H), 4.71-4.92 (m, 2H), 6.82 (d, J 5
2.4 Hz, 1H), 7.12 (d, J = 10.4 Hz, 1H), 7.37 (d, J 5
2.4 Hz, 1H), 7.44 (d, J = 8.6 Hz, 1H), 7.49 (s, TH),

8.00 (d, J = 8.6 Hz, 2H).

/(\?,\N\/\F

40B

[0122]
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N' F%DEt 2.37-2.62 (m, 2H), 4.13-4.34 (m, 4H), 4.73-4.97 (m, 36B ' "NT
2H), 7.21 (d, J = 10.4 Hz, 1 H), 7.46 (d, J = 8.6 Hz. 2H). 7.77 (brs, 1 H),
8.05 (d, J = 8.6 Hz, 2H), 8.72 (s. 1H), 9.78 (s, 1H). CDCI3) 8 1.10-1.18
(m. 2H), 1.29 (t, J = 7.3 Hz, ESI+) 584.2 6H), 1.41-1.48 (m, 2H),

1.92-2.20 (m, 4H) MH+) A -2.61 (m, 2H), 3.36 (s. 1H), 3.42 (s, 1H), i EtO
P OEt 2371 37B N 4fsb-16) (8, 14 f- (-4961 81135 Jm [E2iA (d, JackQ.4
873l et 6 e, 1 B e e 194, 5.4
: = z, S ,J=13.4.5.5,
e S 35%5«&% Qq;go? PL3)s %%ﬁ&*ﬁ@ml ey
Cm MH+) 4H), 2.31-2}42 g 3 75' s Me 3H),
“B7014.91 (m, 2H), 6.0 E {7 “i‘lﬁ 2f = 10.4 Hz,
1H),|7.26 (d, J = 2.4 HZ i'lii)”’f 344, 3. B*H}“zﬁﬂ) 7 ﬁs (brs, 1H), 7.99
(d, J| .0 Hz, 2H). (CDC1BRY 1983=1'HB (m, 2H), 1.39-1.46 (m, 5H), ESI+)
450.2 1.91-2.14 (m, 4H), 2.32-2.43 (m, 1H), 2.53-2.59 (m. MH+) , nN
1H),14.01 (g, J = 7.1 Hz, 2H), 4.70-4.92 (m, 2H) Et 39B 6.77 (d, J = 1.8
Hz, 1H). 7.12 (d, J = l@scldz s1HR-1.17 (m, 8H), 1.41-1.46 (m, 2H)(ESI+) 494.2
1.92-2.15 (m, 4H), 2.33-2.44 (m, 1H), 2.53-2.60 (m(MH+)
/E\N%OH 1H), 3.27 (s, TH), 391 (s, 2H), 4.72-4.92 (m, 2H),
N 6.83 (d, J = 2.4 Hz, 1H), 7.12 (d, J = 10.4 Hz, TH),
128 7.33 (d, J = 2.4 Hz, 1H), 7.44 (d, J = 7.9 Hz, 1H)
7.51 (s, 1H), 8.01 (d, J = 7.9 Hz, 2H).
CDCI3) & 1.12-1.17 (m, 2H), 1.32 (s, 3H), 1.37 (sYESI¥) 5362 (+)
Me 3H), 142-147 (m, 2H), 191-213 (m, 4H)(MH+®)
0 M€ 32241 (m, 1H), 2.52-2.59 (m, TH), 3.68 (dd, J =
/@N A® o, 64 Hz 1H), 401 (dd, J = 86, 64 Hz 1H)
a5 N 4.06-4.08 (m, 2H), 4.33-4.39 (m, 1H), 4.72-4.92 (m
2H), 6.80 (d, J = 2.4 Hz, TH), 7.11 (d, J = 11.0 Hg|
1H), 7.37 (d, J = 2.4 Hz, 1H), 743 (d, J = 8.6 Hz
1H), 7.47 (s, 1H), 8.00 (d, J = 7.9 Hz, 2H).
CDCI3) & 1.12-1.17 (m, 2H), 1.32 (s, 3H), 1.36 (sfESI¥)  536.2 (—)
Me 3H), 1.42-147 (m, 2H), 191-215 (m, 4H)(MH+)
0-X M 12.33-2.43 (m, 1H), 2.52-2.59 (m, 1H), 3.68 (dd, J =
~ N 5”86 6.1 Hz H), 401 (dd, J = 86, 6.1 Hz TH),
44B N 4.06-4.08 (m, 2H), 4.33-4.39 (m, 1H), 4.72-4.91 (m,
oH), 6.80 (d, J = 2.4 Hz, TH), 7.11 (d, J = 10.4 Hz,
1H), 7.37 (d, J = 2.4 Hz, 1H), 7.43 (d, J = 856 Hz,
1H), 7.47 (s, 1H), 8.00 (d, J = 7.9 Hz, 2H).
[0123]
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7.30

8.6 Hz, 2H). CDCI3) 8 1.12-1.17 (m, 2H), 1.42-1.46 (m, 2H), ESI+) 468.2
1.92-

4.25

(d, J= 1.8 Hz, 1H), 7.43 (d, J = 8.6 Hz, 1H) 7.51 (s, 1H), 7.99 (d, J =

2.14 (m, 4H), 2.33-2.44 (m, 1H), 2.52-2.59 (m, MH+) N -_,-—F: 1 H),
(dt, J = 26.5, 4.7 Hz, 2H), 4.67 (dt, J N 7.1, 4.9 Hz, 2H), 4.71-4.92

(m, 2H), 6.82 (d, J 40B 2.4 Hz, 1H), 7.12 (d, J = 10.4 Hz, 1H), 7.37 (d, J

2.4 Hz, TH), 7.44 (d, J\onsb-5t3, dHds—4.40 &S, i) 1810096d (WiEsBI6 HZg96.2] (+)
2H). 0122] [Table 21] % DM@_@ZdG n$ Zh_gl }51]2631 @,H)i,;) +:g.97 (m,
Ezgz,if-? 2‘:3) 28(?4 é%sc%}ggmm %h&s%sd@sgéw 2@3%"285%! )I-CI)HZH)

' . Z! ’
4.8415. 05N(m 3H), 6.4 357 Sl H I%j%? gﬁg =10.4 Hz, 1H)]
49844|(d, J = 8.6 Hz, 2 33%45%*{6‘*3 459 g4 R°F% 8.6 Hz, 2H),
10.6 (s, 1 H). CDCI3) §m ¥8-6:4#4(rh=dff=1 &%é’(rh- , ESI+) 494.2

1.9242.15 (m, 4H), 2.3822 4 it @H) =B8312 B0 (8 1H-F)2AH), 3.27 (s,

1H), B.91 (s, 2H), 4.72+4, 98,7189 24) = 8%, ¥, RHB 83 (9= 2.4 Hz, 1H), 7.1]2
(d, JE 10.4 Hz, 1H), 42B 7.33 (d, J = 2.4 Hz, 1H), 7.44 (d, J = 7.9 Hz,
1H),|7.51 (s, 1H), 8.0kddsd-a6y -9 hlgz-2hbh. (D) 3) &5-1.eb2rddsi+{m, 2kbp2 (—)
1.32(s, 3H), 1H-§7 (S, Epht) 2o36285(*dn, 2H). 248-256 (m, TH)XMH+)
= % OH [2.85-2.92 (m, 1H), 3.24-3.35 (m, 2H), 3.73-3.81 (m|
/QNJS)\/ 1H), 3.87 (dd, J = 134, 7.9 Hz 1H), 4.09 (dd, J =
468 13.8, 4.0 Hz 1H), 4.69 (t, J = 5.8 Hz, 1H), 4.85-5.05
m, 3H), 6.44 (d, J = 2.4 Hz, 1H), 6.58 (d, J = 10.4
Hz, 1H), 7.44 (d, J = 8.6 Hz, 2H), 7.53 (d, J = 2.4
Hz, 1H), 7.89 (d, J = 8.6 Hz, 2H), 10.6 (s, 1H).
CDCI3) & 1.13-1.19 (m, 2H), 1.42-1.47 (m, 2H)(ESI+) 4231
1.91-2.15 (m, 4H), 2.36-2.47 (m, 1H), 2.53-2.60 (m{MH+)
\|./\> 1H), 4.73-4.94 (m, 2H), 7.14 (d, J = 1.8 Hz, 1H)]
47B N-o 7.18 (d, J = 10.4 Hz, 1H), 7.43 (d, J = 8.6 Hz, 2H),
7.80 (s, 1H), 8.02 (d, J = 7.6 Hz, 1H), 8.31 (d, J =
1.8 Hz, 2H).
CDCI3) & 1.17-1.22 (m, 2H), 1.45-1.50 (m, 2H)(ESI+) 489.1
1.95-2.17 (m, 4H), 2.39-2.50 (m, 1H), 4.74-4.95 (m(MH+)
/L‘}‘@ 2H), 7.32-7.36 (m, 2H), 7.43 (dd, J = 7.9 Hz, 1.2 Hz|
488 S 1H), 7.47 (d, J = 8.6 Hz, 2H), 7.69 (d, J = 8.6 Hz,
1H), 7.85 (d, J = 7.9 Hz, 1H), 8.06 (d, J = 8.6 Hz
2H), 8.60 (s, TH).
CDCI3) & 1.16-1.22 (m, 2H), 1.45-1.49 (m, 2H)(ESI+) 519.1
1.95-2.17 (m, 4H), 2.38-2.49 (m, TH), 2.56-2.62 (m{MH+)
/&'Qom 1H), 3.87 (s, 3H), 4.74-4.94 (m, 2H), 7.03 (dd, J 5
498 s 9.2, 2.4 Hz, 1H), 7.33-7.30(m, 2H), 7.46 (d, J = 7.9
Hz, 2H), 7.57 (d, J = 8.6 Hz, 1H), 8.05 (d, J = 7.9
Hz, 2H), 8.53 (s, TH).
[0124]
[Table 23]

86




Me 3H), 1.42-1.47 (m, 2H), 1.91-2.13 (m, 4H) MH+) 0-k Me 2.32-2.41 (m,
1H), 2.52-2.59 (m, 1H), 3.68 (dd, J (R) 8.9, 6.4 Hz 1H), 4.01 (dd, J = 8.6,
6.4 Hz 1H), N N 1.06-4.08 (m. 2H), 4.33-4.39 (m, 1H), 4.72-4.92 (m, 43B
2H), 6.80 (d, J = 2.4 Hz, 1H), 7.11 (d, J = 11.0 Hz, 1H), 7.37 (d, J = 2.4

Hz, 1H),7.43 (d, J =8.6 Hz 1 H), 7.47 (s. 1 H). 8.00 (d, J = 7.9 Hz, 2H).

CDCJ3) S 1.12-1.17 (nfCR®H), 9.3269, 2314y, 2136 .46 S (#) BIEESI(L) MESS.1
3H), [1.42-1.47 (M, 2H)). 9591201 SHe, 205 HHp A58AE62 BAMRA3 (M, 1H)
2.522. H}), 3.68H11dsd (8.61)64h40d k), 2B 4, J 5 8.6, 6.1 Hz
1H), 4483 96-408 th, 12H) 14, 334 R (86121 A AR AOL|(M, 2H), 6.8
8, JF 2.4 Hz, 1H), 7. ]Jl-(‘i’m]l-'rz 119)47"‘7% 1H)g ¢ 137 A9, 67 @}4 Hz, 1H),
7.43(d, J = 8.6 Hz, 1 é@)w 100, (d,J 7,79 Hz, PH). 0123]
[Table 22] 85 DMSO- d 1 3 1.6 (m),4H), 1:81-1.98 (| ESI+) 496.2
(+) 2H), 2.06-2.21 (m[ZH 2 B 5° %& (W 1H) MH+) HO OH 2.85-2.91 (m,
1H), B.25-3.35 (m, 2H(.73- 3.80 (m, N U/ J.8/\W,_J - 11.Y 7.9 HL Infl)
Y.VOI \UU, J 45B 138G S 1)1 82600 (12H). 2 455-ff(my 34D, HEH8-5 00K
3H), 6.44'éd, = 1.8 H:9113) 365 8 R-3p=2 90 HR), 25y 292404 1) = 8.6 H,
2H), 7_5/3k8©2»_F 1H), 4.75-4.95 (m, 2H), 7.16 (td, J = 9.0, 2.6 Hz,
51B S 1H), 7.33 (d, J = 10.4 Hz, 1H), 7.47 (d, J = 7.9 Hz,
2H), 7.53 (dd, J = 7.9, 2.4 Hz, 1H), 7.62 (dd, J = 9.2,
4.3 Hz, 1H), 8.06 (d, J = 8.6 Hz, 2H), 8.56 (s, 1H).
CDCI3) § 1.17-1.22 (m, 2H), 1.40 (d, J = 6.1 Hz{ESI+) 575.2
6H), 1.45-150 (m, 2H), 1.96-2.20 (m, 4H){(MH+)
h}_@\‘(o‘(Me 2.40-2.51 (m, 1H), 2.56-2.60 (m, 1H), 4.76—-4.81
/ks 0 Me (m, 1H), 4.89-4.95 (m, 1H), 5.28 (sep, J = 6.1 Hz,
52B 1H), 7.36 (d, J = 11.0 Hz, 1H), 7.48 (d, J = 8.0 Hz,
2H), 7.70 (d, J = 8.6 Hz, 1H), 8.07 (d, J = 8.0 Hz,
2H), 8.12 (dd, J = 8.3, 1.5 Hz, 1H), 8.56 (d, J = 1.5
Hz, 1H), 8.62 (s, 1H).
CDCI3) & 1.14-1.22 (m, 2H), 1.44-1.50 (m, 2H)(ESI+) 490.1
1.94-2.20 (m, 4H), 2.39-2.53 (m, 1H), 2.55-2.63 (m(MH+)
N = 1H), 4.73-496 (m, 2H), 7.32-740 (m, 2H)
538 /QS L N/ 7.45-750 (m, 2H), 7.92 (d, J = 7.9, 1.5 Hz, 1H),
8.04-8.08 (m, 2H), 8.46-8.54 (m, 2H).
CD30D) & 0.99 (t, J = 7.3 Hz, 3H), 1.03-1.17 (m(ESI+) 562.2
2H), 1.20-1.33 (m, 2H), 1.42-157 (m, 2H)XMH+)
r\:j@*osu 1.69-1.84 (m, 2H), 1.89-2.07 (m, 2H), 2.12-2.28 (m,
54 /ks N 2H), 2.61-2.77 (m, 2H), 433 (t, J = 6.7 Hz, 2H),
4.77-4.97 (m, 2H), 6.82 (d, J = 8.6 Hz, 1H), 6.92 (d,
J = 10.4 Hz, 1H), 7.51-7.58 (m, 2H), 7.92 (d, J
8.6 Hz, 1H), 7.92-8.02 (m, 2H).
[0125]
[Table 24]
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\/JJ- 0.6 lzr LH)r 10.6 \-r L H/. 11-111\/.0J\U, DMSO-d6) 6 1.03-1.16
(m, 4H), 1.81-1.98 (M, ESI+) 496.2 (-) 2H), 2.08-2.23 (m, 2H), 2.48-2.56

(m, 1 H) MH+) HO _

-nnn/r 1u\r 30A-I0C /m OLI\ 473-Q91 /...

J~\Vi

L.05 G.JG\IlI I/ ~.L7 u.uu \r ~Ir u.ru u.u, \ N N !s| 1H), 3.87 (dd, J = 13.4,
7.9 Hz 1H), 4.09 (dd, J 46B 13.8, 4.0 Hz 1H), 4.69 (t, J = 5.8 Hz, IH),

4.85{5.05 m, 3H), 6.4¢c6&3) 7 3.f-H 22 1m0 28-(Godm 404ekid 1H) 16vi
AANLLRN 654-8!11]32'299% b Hh7289 @ %6% 57 "2“3*11%6.4(55 L
.U . m . +
01-0| 1% 75\ AHy'TT0- 9%{3”@3:% %%%Ls%&" ,2?_1 Y 2 fﬂ 73-4.94
s{m, 2H) 57.14,(d,.J1".6 )] 5‘% § %21 12, 1H), 7.43
(d, 3= 8.6 Hz, 2H) 7&?6 SR8 Hp 8)344 &l l—? 31(d JinDl
2H) | CDCI3) 6 1.17-1($ (m“zlir) ‘i”4§°i 80P (1, %ﬁ)aﬁé %) 489.1
1.9512.17 (m, 4H), 2.38H2.50 (m, 1H), 4.74-4.95 (m, MH+) 9H) 739-736(m
9H) 743 (,Id .1 =79 HZ 19 Hz 48B S 1H), 7.47 (d, J = 8.6 Hz, 2H). 7.69 (d.
J=8.6 Hz 1H), 7.85 (@081 B9 k2] 2H), 8:061.6d (i £-816 HAESPH), 8.88.(s,
1 H)| CDC13) 6 1.16-13@2 (s-2ist), knd5eid), 49 g2re. BH)mE SHINGED. 1
1-95'2-11ﬁnj} A cRe3B38-460 (A, 1Hhk.53-2632:K A .Ml +) Nl- 1H), 3.87 (B,
3H), |4- B4, 2H), 710316d,79-4.98 (m, 4H), 6.95 (d, J = 8.6 Hz,
568 1H), 7.32 (d, J = 10.4 Hz, 1H), 7.45-7.49 (m, 2H),
7.84 (d, J = 8.6 Hz, 1H), 8.03-8.08 (m, 2H), 8.39
brs, TH).
[0126]
[Table 25]
Gompound  Structure (A) 1H NMR (400 MHz) MS (m/2) f.,'(’:'t‘l‘:r'l
(DMSO-d6) & 1.04-1.09 (m, 2H), 1.13-1.18 (ESK) 499.1 | (+)
(m, 2H), 1.84-2.00 (m, 2H), 2.00-2.24 (m,  (MH+)
9H), 2.50-2.60 (m, 1H), 2.88-2.93 (m, 1H),
HO  OH [3.42-3.51 (m, 1H),3.62-3.71 (m, 1H),
578 \ _f,,?/ 4.54-4.58 (m, 1H).4.65 (t, J = 5.8 Hz, 1H),
P 4.86-4.94 (m, 1H), 4.98-5.07 (m, 1H),5.26 (d,
S J = 4.9 Hz, 1H), 6.81 (d, J = 10.4 Hz, 1H),
6.95 (s, 1H), 7.46 (d, J = 8.6 Hz, 2H), 7.90 (d,
J = 8.6 Hz, 2H).
(DMSO-d6) & 1.04-1.09 (m, 2H), 1.13-1.18 (ESH) 499.1 | (—)
(m, 2H), 1.84-2.00 (m, 2H), 2.00-2.24 (m,  (MH+)
9H), 2.50-2.60 (m, 1H), 2.88-2.93 (m, 1H),
HO  OH [3.42-3.51 (m, 1H),3.62-3.71 (m, 1H),
585 \ _f,,?/ 4.54-4.58 (m, 1H).4.65 (t, J = 5.8 Hz, 1H),
P 4.86-4.94 (m, 1H), 4.98-5.07 (m, 1H),5.26 (d,
S J = 4.9 Hz, 1H), 6.81 (d, J = 10.4 Hz, 1H),
6.95 (s, 1H), 7.46 (d, J = 8.6 Hz, 2H), 7.90 (d,
J = 8.6 Hz, 2H).
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/ OMe 49R S 92 2.4 Hz; 1H), 7.33-7.30(m, 2H), 7.46 (d. J = 7.9 Hz, 2H),
7.57 (d, J = 8.6 Hz, 1H), 8.05 (d, J = 7.9 Hz, 2H), 8.53 (s, 1H). 0124]
[Table 23] 86 CDC13) S 1.16-1.22 (m, 2H), 1.45-1.50 (m, 2H), ESI+)
555.1 1.95-2.17 (m, 4H), 2.40-2.50 (m, 1H), 2.56-2.63 (m, MH+) N

IH),

1H),
1 H)

1.45¢

Hz, 2H), 7.62 (d, & 2.4
Hz, 2H), 8.56 (

200
£.90~

OCHFz 1H). 3.87 (s, 3H)(bGisf &4 (ra-219) (R 2A)(11 .45 (<, 308

7.23 (dd, J = 8.6, 2,

733(dNS40.4Hz, 1H 1;.-)4?%467J9_1164%H)ﬁ4§

11.50 (m, 2H), 1.96-2.20 (m, 4H) MH+) Me 2.40-2.51 (m, 1

‘(EBJ 5'58;2

1481l (o, 2Nk 47 18- $H12.9842.17 -6d | (+H = 8.6
)L 588-5.68 (i, 1HY: 2.54-H3%14%) 11906 (d, J 8.6
24393 ¢O-1H22.09 (dd 1) L A% 1169 (M, 2H),
ESI+) 507.1 1097-2013 (10,44 489429 <90 3Hb 225 74$2 (M, MH+) N
S#B1H), 4.75-4. » 2H) 14536 H8l (], 1I%(ll8?654|dg(n511ﬁ)86 79 (s

7.9, 2.4 Hz,

. -3 bl L dy o 56 (s, | H).
cDdI3) 8 1.17-1.22 (m, 2 F'1 42|'_'| d@&’q"( 5L Hy Esh%'?ﬂs 2 3H),

H),

22 A0 {Lra—ALN V., W X Ad A Q1 fa¥l W | m—ALD A1 90405 Lra—T L1
<. OU I, L11), .707=4.01L S U VITT1I1, LT1), 4.09=4.I9IJ 11, 1TT1),

S

28
(sep, J = 6.1 Hz, 52B 1H), 7.36 (d, J = 11.0 Hz, 1H), 7.48 (d, J = 8.0 Hz,

2H),
[0127]

7.70 (d, J = 8.6 Hz, 1H), 8.07 (d, J = 8.0 Hz

[Table 26]
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2H), 8.12 (dd, J = 8.3, 1.5 Hz, 1H), 8.56 (d, J = 1. Hz, 1 H), 8.62 (s, 1 H).
CDCI3) 8 1.14-1.22 (m, 2H), 1.44-1.50 (m, 2H), ESI+) 490.1 1.94-2.20
(m, 4H), 2.39-2.53 (m, 1 H), 2.55-2.63 (M, MH+) N N 1H), 4.73-4.96 (m,
2H), 7.32-7.40 (m, 2H) 53B S 7.45-7.50 (m, 2H), 7.92 (d, J = 7.9, 1.5 Hz,

1H), 8.04-8.08 (m, 2H), 8.46-8.54 (m, 2H). CD30D) 8 0.99 (t, J = 7.3 Hz,

3H), 1.03-1.17 (M, ESIKb6R)262Hij2-1. R0, 2428 Lrd ZEEBIN, 2HY13.1
MH+) N 1.69-1.84 (m, 244y 3.fP6R- %, (o 2h @& 1i2n222-(182 &, Mied B
0By 2H) 2.04 2171 (. i .33l 1.2 b2ty s L4 95m. 21),
69892 (d. J @.&Hz, 1H), 7 B‘z“é’% (‘“3L Y dzfg%;r Ilkib%%&i]%éFCDCIé)S
115412240 PH). 1.4371266(h= 304 ES 1) ‘%"1 d9-ba8m, 4H),
2.37-2.50 (¥, 1H), 2.548068!(rh=(R/A-He) BINVESNE, BI45 (s, 3H), 3.76-3.80
(m, 2H), 4.52-4.58 (m § N 2H), 4.73-4.95 (m, 2H), 6.88 (d, J= 9.2 Hz, 1
TI{I )3‘3% 3{ gio gj(, rhj :Zl%l())-ﬂc'dérsi%)ﬂﬁi’rzﬁ 49 £R), 2K 817kl 105 BsRHZ, 5672
¢ 3473 Hz. ESIH 59‘,‘?3% P8 ) 2 SP5AB3S iyl 25523 (Thef) 130
TH), 201 (4 J = 6.7 Hz, 2H), 3.43-3.48 (1H, m),
OTHP 3 62-3.68 (m, 1H), 3.73-3.79 (m, 1H), 3.94-4.00 (1H,
61B N—S_, m), 457 (t, J = 3.7 Hz, 1H), 4.73-4.94 (m, 2H), 6.71
/QS\ (s, 1H), 7.25 (d, J = 9.2 Hz, 1H), 7.44 (d, J = 8.6 Hz,
2H), 8.03 (d, J = 8.6 Hz, 2H), 851 (1H, S).
DMSO-d6) & 1.04-1.10 (m, 2H), 1.12-1.16 (m(ESl+)  483.1
9H), 1.90-1.98 (m, 2H), 2.53-2.62 (m, 1H), 2.75 (t, J(MH+)
OH L 6.7 Hz, 2H), 2.86-2.93 (1H, m), 3.67 (g, J = 6.5 Hz|
628 N-{J oH), 4.62 (t J = 5.1 Hz, TH), 4.85-5.08 (m, 2H),
/QS\ 6.83-6.79 (m, 2H), 7.46 (d, J = 8.5 Hz, 1H), 7.90 (d
J = 8.5 Hz, 2H), 12.4 (s, TH).
CDCI3) 8 1.15-1.20 (m, 2H), 1.44-1.48 (m, 2H)(ESI+)  546.1
0.0 1.94-2.17 (m, 4H), 2.41-2.50 (m, 1H), 2.54-2.61 (m{MH+)
. N SS<NMe, [1H), 2.79 (s, 6H), 4.75-4.96 (m, 2H), 7.31 (d, J 3
/Q_‘g 10.4 Hz, 1H), 7.44 (d, J = 8.6 Hz, 2H), 7.84 (s, H),
s 8.06 (d, J = 8.6 Hz, 2H), 8.69 (s, TH).
(CDCI3) & 1.17-1.26 (m, 2H), 1.31 (t, J = 6.7 Hz(ESI)  575.1
6H), 1.44-1.51 (m, 2H), 1.89-2.17 (m, 4H), 2.33-2.48(MH+)
m, 1H), 2.57-2.68 (m, 1H), 4.04-424 (m, 4H),
o N (ONOEDz 1) 21 496 (m, 2H), 7.32 (4, J = 104 Hz, 1H),
/QS\ 7.40-745 (m, 2H), 7.76 (d. J = 49 Hz, 1H),
8.03-8.08 (m, 2H), 8.57 (brs, TH).
[0128]
[Table 27]
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3H), 1.44-1.50 (m, 2H), 1.92-2.19 (m, 4H), MH+) 0/~CO2Et .36-2.50 (m,
1H), 2.55-2.63 (m, 1H), 4.26 (g, J s N 7.3 Hz, 2H), 4.73-4.98 (m, 4H),
6.95 (d, J = 8.6 Hz, 56B 1H), 7.32 (d, J = 10.4 Hz, 1H), 7.45-7.49 (m, 2H),
7.84 (d, J = 8.6 Hz, 1 H), 8.03-8.08 (m, 2H), 8.39 brs, 1 H). 0126] [Table

25] Compound Struct

re (A) 1 H NMR (400 MHz) MS (m/z)

Optiral No

| rotatjon (DMSo-d6) 8 100413, G91(H, 12HJm121B 1135 8. (~EST$)PHJ§@3.W(+) &t
2H),|1.84-2.00 (M, 2H}H2. 082 BNt V#9222 14), 4P)STSD- BRI L H),
2.88t2.93 (m, 1 H), HhOlh3A-3.641 (@in,18)H) B-8263(h1 4/, 1 H), 57B
4.5414, 58-@16 1 H),4.604t-4b7 (R, Sth17.24 k1) =4026+4 94 fam @ H), 4.98-5.07

63, 1 SR5.26 k) @Edr A9 51z 5 6. denm g outd). 6195 (s, 1 H),
7.46|(d J 2 8.6 Hz, 2H), 7:90,6l5 15 7.8. 6412, 2H). (DMSo-d6) 8 1.04-1.09
(m, 2H), 1.13-1.18 (ESI+) 499.1 (-) (m, 2H), 1.84-2.00 (m, 2H), 2.09-224
(m, (MH+) 2H), 2.50-2{60 (m, 1 H), 2.88-2.93 (m, 1 H), HO DH 3.42-3.51
(m, 1 H),3.62-3.71 (m |1 H) 58B " * 4.54-4.58 (m 1 H)}4.65(t J =58Hz=
1H)| 2.86-4.94 (m. 1 FRMSPosQ7 01 481am.sb (Ao OC TSR 1H)
d,Jf 10.4NHz,1H), 6.98). @001 24 (7. 26 &PeI289 Hy 281%, %0 d,

(m, 1H), 4.83-5.09 (m, 2H), 6.88 (d, J = 10.4 Hz, 1H),
668 /Q}‘C' 7.47 (d, J = 8.6 Hz, 2H), 7.55 (d, J = 4.9 Hz, 1H),
7.91 (d, J = 7.9 Hz, 2H), 12.7 (brs, 1H).
(CDCI3) & 1.14-1.19 (m, 2H), 1.42-1.48 (m, 2H)(ESI+) 483.1
1.92-2.16 (m, 4H), 2.36-2.48 (m, 1H), 2.53-2.61 (m{MH+)
N 1H), 3.02 (t, J = 6.1 Hz, 2H), 3.86 (q, J = 5.5 Hz, 2H),
67B /Q—\>\/‘0H 4.73-4.94 (m, 2H), 7.17 (s, TH), 7.24 (m, TH), 7.43
S (d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6 Hz, 2H), 8.42 (s,
1H).
| (cDCI3) & 1.15-1.20 (m, 2H), 1.32 (t, J = 7.0 Hz(ESH) 589.1
6H), 1.42-1.48 (m, 2H), 1.92-2.16 (m, 4H), 2.34-2.48(MH+)
m, 1H), 2.52-2.61 (m, 1H), 3.27 (d, J = 20.8 Hz, 2H),
N 4.10 (dd, J = 7.0 Hz, 2H), 4.13 (dd, J = 7.0 Hz, 2H),
688 /Q_\)\,F’(O)(OE')z 4.73-4.82 (m, 1H), 4.85-4.95 (m, 1H), 7.26 (d, J =
S 10.4 Hz, 1H), 7.43 (d, J = 7.9 Hz, 2H), 8.03 (d, J
8.6 Hz, 2H), 8.43 (s, TH).
(DMSO-d6) & 1.15-1.18 (m, 2H), 1.43-1.47 (m[ESI+) 551.2
(\N-Me 2H), 1.92-2.17 (m, 4H), 2.29 (s, 3H), 2.33-2.70 (m[MH+)
N 8H), 3.67 (s, 2H), 4.73-4.81 (m, 1H), 4.85-4.95 (m|
698 /Q}\/N\) 1H), 7.19 (s, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.43(d, J
= 8.6 Hz, 2H), 8.02 (d, J = 8.6 Hz, 2H).
[0129]
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J= 8.6 Hz, 2H). 88 (CDCI3) 8 1.13-1.19 (m, 2H), 1.45 (s, 3H), (ESI+)

553.2 1.45-1.47 (m, 2H), 1.47 (s, 3H), 1.93-2.17 (m,(MH+) 4H), 2.38-2.50

(m, 1 H), 2.54-2.61 (m, 1 H), O 3.04-3.12 (m, 1 H), 4.02 (dd, J = 22.0,

10. 4 Hz, 2H), 4.04 (d4 J = 22A, 10.4 Hz, 2H), 59B 4.73-4.83 (m, 1 H),

55 (m, 1 H), 6.79 (s, N 1H),724(d,J=10.4Hz,1 H),7A4(d,J= S
H),8.05(dJ=7.9Hz,2H),8.40(s, 1 H). 0127] [Table 26] 89 CDCI3) 6

4.8
[Tablieg

1.12-1.19 (m, 2H), 1.4

-1.48 (m, 2H), ESI+) 5131 QH 1.94-

2.18 (m, 4H),

2.39{2.52 (m, 1 H), 2.580882 Q.| &1 H-L)®RH). 1§4-3.6203, 1U*(ﬁﬁ,$1m), 3569
(s, 2H), 3.95 (s, 2H), GOB-NIS(FMUA.ZBLrA50 () 14),854288 (fMHK), 6.79 (3,
I H),[7.24 (d, J = 10.4 [Hiz,2B44),J~= 45 Kd, 283303t Rz, 2H), 28)8.05 (d, J =
8.6 HZ,2H), 852 (odk -GG 30D 125,80 (), 2t Lubd-1.81 (m,
9®H) 2 19652 47,(0g SH), 2453608-48.(9s & 1H) oi55-2.61 (m,
MH+) 1H), 2.91 (t, J = p,4 Hz,,2H), 3.43-3.48 (IH, m) OTH R 62-3.68 (m,
1 H),3.73-3.79 (m, 1 H), 3.94-4.00 (L H 61B N-~(m), 4.57 (t, J = 3.7 Hz,
1H), #.73-4.94 (m, 2H 6 71~s (s, 1 H), 7.25 (d, J = 9.2 Hz,|1 H), 7.44 (d,
J=86Hz_ 2H) 8.03 d J=8.6Hz 2H) 851 (1 H S} DMSO-d6)6
1.041.10 (m, 2H), 1.1500%8 @n'- 1§ fragH. 1447148 tm, 2DESH 513
1.91-2.18 (m, 4H), 2.37-2.49 (m, 1H), 2.52-2.61 (m(MH+)
N NH, [1H), 2.78-2.91 (m, 4H), 4.73-4.96 (m, 2H), 7.27 (d, J
1\~ e ke :
78 /k}s = 10.4 Hz, TH), 7.40 (s, TH), 7.40 (d, J = 8.6 Hz, 2H),
8.03 (d, J = 8.6 Hz, 2H).
CDCI3) & 1.14-1.20 (m, 2H), 1.44-1.47 (m, 2H)(ESI+) 542.1
1.92-2.17 (m, 4H), 2.24 (s, 6H), 2.37-2.46 (m, TH)XMH+)
251-2.60 (m, 2H), 2.85 (t, J = 7.5 Hz, 2H),
N NMe,|4.73-4.81 (m, 1H), 4.86-4.94 (m, 1H), 7.27 (d, J 3
.~ 2 C ’ '
728 /ks S 9.8 Hz, 1H), 7.43 (d, J = 7.9 Hz, 2H), 8.03 (d, J = 7.9
Hz, 2H), 8.45 (s, TH).
(CDCI3) & 0.95-1.05 (m, 6H), 1.14-1.20 (m, 2H)(ESI+) 570.2
1.42-1.48 (m, 2H), 1.93-2.18 (m, 4H), 2.36-2.48 (m{MH+)
1H), 2.48-2.61 (m, 5H), 2.66-2.76 (m, 2H), 2.78-2.89
N NEt,[(m, 2H), 4.73-4.94 (m, 2H), 7.26-7.29 (m, 1H), 7.39
r \ S~ e ' '
738 A}S (s, 1H), 7.43 (d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6 Hz,
2H), 8.40 (s, TH).
(CDCI3) & 1.13-1.21 (m, 2H), 1.43-1.49 (m, 2H),(ESI+) 568.2
0 1.79 (brs, 4H), 1.92-2.18 (m, 4H), 2.35-2.62 (m, 6H) (MH+)
272 (s, 2H), 2.89 (s, 2H), 4.72-495 (m, 2H)|
N ,
748 /Q}SN N~ 1 .26-7.20 (m, 1H), 7.3 (s, 1H), 743 (d, J = 8.6 Ha|
2H), 8.03 (d, J = 8.6 Hz, 2H), 8.38 (s, 1H).
[0130]
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2H), 1.90-1.98 (m, 2H), 2.53-2.62 (m, 1 H), 2.75 (t, J MH+) OH = 6.7 Hz,

2H), 2.86-2.93 (1 H, m), 3.67 (q, J = 6.5 Hz, 62B ~N~ 2H), 4.62 (t, J = 5.1

Hz, 1H), 4.85-5.08 (m, 2H) 6.83-6.79 (m, 2H), 7.46 (d, J = 8.5 Hz, 1H),
7.90 (d = 8.5 Hz, 2H), 12.4 (s, 1 H). (CDCI3) 6 1.15-1.20 (m, 2H),

[Tab%%f%
7.31 (d, J 63B 10.4 Hz, 1H), 7.44 (d, J = 8.6 Hz, 2H), 7.84 (s, 1H), S 8.06

.48 (m, 2H), ESI
b1 (m, MH+) O°

+) 546.1 1.94-2.17 (m, 4H), 2.41-2.50 (m, 1H),
o0 NMe2 e2 I|H), 2.79 (s, 6H). 4.75-4.96 (m, 2H),

@3

MH-+

ESI+
m, 1

6.7 H

m, 2
T8 | 1WNSY.40LA5A11
0128 ot

=8.6 Hz, 2H), 8.
z, ESI+) 575.1 6

H), 7.32 (d(T% 1

[TabI& 27] 90 (C
575.1 6H), 1.42
H), 2.52-2.64 (m,

m, 1H), 2.57- 2,,,§§ &M

@813 )i 20 Gd3)62i)17a3-286(, 2biEst:B1 (t,5972
38 dhck- 2, 0Be &bk 1288-268 (ol Marftih+2. 33-2.48
4 b U)ﬁ)%@‘é A A, 447'*).7 QE’QQ)Q
CT) Jc m?“ﬁ%(%(ri%%oég\?

BTidHE 2S5 1, on) 135(t J 7.3 Hz,

11.49 (m, 2H), 1.89-2.21 (m, 4H), 2.37-2.52 MH+)
1H), 4.06-4.25 (m, 4H), N 4.71-4.97 (m, 2H), 7.29

d, J
J=4

1.02-

7"

9 Hz, 1 H), 8.04
1.18 (m, 4H), 157
2.64 (m, IH),

D~
S

= 10.4 Hz, 1 H), 7(aric(s), 53MS R G)(DIEL) 233128 G HH) (ESy) 7.91588
: , 8.04 (dga}2 2190k Br)2485-852Ani mns), 458)2 Hib) 6

13:0 @S k), 473-4042H) 21D, 006252
(3,-%,%7&1’9.29 (m, 1H), 7.40 (s, 1H), 7.43 (d, J 5
8.6 Hz, 2H), 8.04 (d, J = 8.6 Hz, 2H), 8.38 (s, 1H).

(m, 2H),

(-)

71B

ESI+)
MH+)

(CDCI3) & 1.14-1.20 (m, 2H), 1.43-1.48 (m, 2H), 586.1
1.92-2.21 (m, 6H), 2.36-2.52 (m, 2H), 2.53-2.61 (m
1H), 2.71-2.91 (m, 7H), 4.73-4.94 (m, 2H), 5.06-5.25
(m, TH), 7.26-7.29 (m, 1H), 7.40 (s, 1H), 7.43 (d, J 5

8.6 Hz, 2H), 8.04 (d, J = 8.6 Hz, 2H), 8.38 (s, 1H).

(+)

788

N

/Q\

SN

ESI+)
MH+)

(CDCI3) & 1.14-1.20 (m, 2H), 1.42-1.48 (m, 2H), 584.2
1.91-2.18 (m, 4H), 2.40-2.48 (m, 5H), 2.53-2.63 (m,
3H), 2.87 (dd, J = 8.3, 6.4 Hz, 2H), 3.70 (t, J = 4.6
Hz, 4H), 4.73-4.95 (m, 2H), 7.26-7.29 (m, 1H), 7.39
(s, 1H), 7.43 (d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6 Hz,

2H), 8.42 (s, 1H).

79B

A D~

Q)

ESI+)
MH+)

(CDCI3) & 1.13-1.21 (m, 2H), 1.41-1.49 (m, 4H), 582.2
1.53-1.57 (m, 4H), 1.92-2.22 (m, 4H), 2.37-2.49 (m,
5H), 2.50-2.60 (m, 3H), 2.87 (dd, J = 8.9, 6.4 Hz,
2H), 4.72-4.97 (m, 2H), 7.26-7.29 (m, 1H), 7.38 (s|
1H), 7.43 (d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6 Hz,

2H), 8.41 (s, 1H).
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N~ S~m, 1 H), 4.83-5.09 (m, 2H), 6.88 (d, J = 10A Hz, 1 H), 668 CI 7.47
(d, J = 8.6 Hz, 2H), 7.55 (d, J = 4.9 Hz, 1H), 1.91 (d, J = 7.9 Hz, 2H), 12.7
(brs, 1 H). CDCI3) S 1.14-1.19 (m, 2H), 142-1.48 (m, 2H), ESI+) 483.1
1.92-2.16 (m, 4H), 2.36-2.48 (m, 1 H), 2.53-2.61 (M, MH+)

[TabiH):g

02(t,J=6.1 Hz, 2H), 3.86 (q, J = 5.5 Hz, 2H) 67B A ~~~~OH
294 (m, 2H), 7.17 (s, 1H), 7.24 (m, 1H), 7.43 S (d, J = 8.6 Hz, 2H),

8.03 (d, J = 8.6 Hz, 2H), 8.42 (s, 1H). (CDCI3) 6 1.15-1.20 (m, 2H), 1.32

234

2.48 MH+) (m, 1

9B N ~J 8H). 3.4
8.0 Hz, 1H), 7.4
e 28] CD013) 6 1

?7?2&&%(2% )( (éw ﬁigéﬂé

H*)g%(mz 7J268 69|1|'2

45(3HY, 2.33-2.70 (m, MH-+) (m, 1H)
7 (s, 2H), 44.7733-44.81 S 1H), 7.19
3 (d, J =8.6Hz,2H),8.02(d,J=8.6Hz,2k
16-1.19 (m, 2H), 1.44-1.48 (m, 11 H)

Zjl)

ci ' 11347 éo‘t# G, 4"941%%"42#9’

E82H) 6152

+)

$ 10.4 Hz,
1H).

N Me2H),
4.85-4-95
s, 1H), 7.25
1). 0129]91
ESI+) 558.1

81B

12.19(m, 4H), 2.3

Hz, 2H), 3.30 (t,

168GH Gy 412w 38,2 MaMEH 7244
16180 2 581D 57-2.40 (m. 1), 2.53-261 (m|
1H), 2.92 (t, J = 5.9 Hz, 2H), 3.75 (q, J = 5.9 Hz, 2H),
4.73-4.95 (m, 2H), 7.26-7.29 (m, 1H), 7.42 (s, TH),
7.43 (d, J = 7.9 Hz, 2H), 803 (d, J = 7.9 Hz, 2H),
8.45 (s, 1H).

Edl)2-S4 45,

MH+)

82B

(CDCI3) & 1.14-1.20 (m, 2H), 1.42-1.48 (m, 2H),
1.70-1.91 (m, 4H), 1.91-2.18 (m, 4H), 2.23-2.32 (m,
1H), 2.36-2.49 (m, 1H), 2.53-2.68 (m, 3H), 2.84-2.98
m, 3H), 3.13-3.20 (m, 1H), 3.38 (dd, J = 11.0, 3.1
Hz, 1H), 3.60 (dd, J = 11.0, 3.7 Hz, 1H), 473-4.95
m, 2H), 7.26-7.29 (m, 1H), 7.41 (s, 1H), 7.43 (d, J 5
7.9 Hz, 2H), 8.03 (d, J = 8.6 Hz, 2H), 8.43 (s, 1H).

ESI+)
MH+)

598.2

83B

(CDCI3) & 1.16-1.20 (m, 2H), 1.44-1.48 (m, 2H),
1.91-2.18 (m, 4H), 2.37-2.50 (m, 1H), 2.52-2.61 (m,
1H),3.06 (t, J = 7.0 Hz, 2H), 4.14 (t, J = 7.0 Hz, 2H),
4.77-4.92 (m, 2H), 6.91 (t, J = 1.2 Hz, 1H), 7.06 (s,
1H), 7.26-7.30 (m, 1H), 7.39 (s, 1H), 7.44 (d, J = 6.7
Hz, 2H), 8.04 (d, J = 6.7 Hz, 2H), 8.60 (s, 1H).

ESI+)
MH+)

565.1

[0132]
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N % ~ NHBocC .73-4.96 (m, 3H), 7.26-7.28 (m, 1H), 7.41 (s, 1H), 70B B 9
7.43 (d, J = 8.6 Hz, 2H), 8.04 (d, J = 8.6 Hz, 2H), 8.43 (s, 1H). (CDCI3) 6

1.17-1.18 (m, 2H), 1.44-1.46 (m, 2H), ESI+) 513.1 1.91-2.18 (m, 4H),
2.37-2.49 (m, 1 H), 2.52-2.61 (m, MH+) NH2 1H), 2.78-2.91 (m, 4H),

4.73-4.96 (m, 2H), 7.27 (d,J 71BS S
,1H),7.40(s,1H),7.40(d,J=8.6Hz,2H), 8.03 (d, J = 8.6 Hz, 2H).

[Tabl

L1502

CDCI3) S 1.14-1.20 (m, 2H), 1.44-1.47 (m, 2H), ESI+) 542.1 1.92-2.17

(m, i H), 2.247(S, 6H), 2861346 (8- XM bih) 1254 3.60.(mz @6t} 2.85% k2
05§82 LY. 743 Lo e o, .
M ’ 3 0o y = Z o/ . | S 1 H
. L) 19272 Y8R, 2'20-Z DN :
(CDCI3) S 0.95-1.05 (2’“ 92%@ %?4-)1.2%3_@3@4 E 45;?5%2 1.42-1.48

(m, 2H), 1.93-2.18 ¢om 11> 2 58-S A& U RTe ;‘z. BB1 (m, 5H),
§226612.76 (m, 2@{2.7 t 1% feeo\ i 7ay, At Bt A 7.26-7.29
(m, 1H % B'S S (B241137 @3, J=8.6H 2 I ddo8tP §Ri6Hz 2H),
8.40|(s, 1H). (CDCI3) 8H..883 1429 (AP, 418488 9. (m, 2H), ESI+) 568.2
1.79|(brs, 4H), 1.92-2.18 (m, 4H), 2.35-2.62 (m, 6H), MH+) 2.72 (s, 2H),
2.89((s, 2H), 4.72-4.95 (m, 2H), - N 74B
(CDCI3) & 1.14-1.20 (m, 2H), 1.42-1.49 (m, 2H)(ESIY) 6262 (—)
1.76-2.19 (m, 8H), 2.36-2.48 (m, 1H), 2.57 (tt, J (MH+)
7.9, 3.7 Hz, 1H), 2.67-2.73 (m, 1H), 2.86 (t, J = 7.0
Hz, 2H), 2.92-2.98 (m, 1H), 3.72 (s, 3H), 4.73-4.95
e5m \ ! m, 2H), 7.27 (d, J = 10.4 Hz, 1H), 7.39 (s, 1H), 7.43
/Q}SN o,mel(d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6 Hz, 2H), 8.42 (s,
1H).
(CDCI3) & 1.14-1.21 (m, 2H), 1.42-1.48 (m, 2H)(ESI+)  556.2
1.74 (tt, J = 6.7, 6.7 Hz, 2H), 1.92-2.17 (m, 4H), 2.19%(MH+)
s, 6H), 2.34 (t, J = 7.3 Hz, 2H), 2.36-2.47 (m, 1H),
2,57 (tt, J = 7.9, 3.8 Hz, 1H), 2.78 (t, J = 7.3 Hz, 2H),
N 4.73-4.94 (m, 2H), 7.26-7.29 (m, 1H), 7.37 (s, 1H),
1 .~ NMe; ' '
868 A}S 7.43 (d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6 Hz, 2H),
8.37 (s, 1H).
(DMSO-d6) & 1.00-1.18 (m, 4H), 1.62-1.78 (m(ESI¥) 6121 (=)
1H), 1.79-2.01 (m, 4H), 2.06-2.25 (m, 3H), 2.84-3.04(MH+)
(m, 4H), 4.82-5.10 (m, 2H), 6.86 (d, J = 10.4 Hz, 1H),
N 47 (d, J = 8.6 Hz, 2H), 7.63 (s, 1H), 7.91 (d, J = 8.6
87B /Q}SNN cozH7 ( z, 2H), 7.63 (s, 1H), 7.91 (
Hz, 2H).
[0133]
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7.26-7.29 (m, 1 H), 7.39 (s, 1 H), 7.43 (d, J =8.6 Hz, S2H),8.03(d,J =
8.6 Hz, 2H), 8.38 (s, 1 H). 0130] 92 [Table 29] CDCI3) 8 1.14-1.20 (m,
2H), 1.42-1.48 (m, 2H), ESI+) 597.2 1.93-2.18 (m, 4H), 2.30 (s, 3H),
2.36-2.66 (m, 12H) MH+) N Me 2.86 (dd, J = 8.9, 6.4 Hz, 2H), 4.73-4.95
[Tabir%, é?ﬂzlSZ?—lN .) 7.26-7.29 (m, 1 H), 7.43 (d, J = 8.6 Hz. 2H), 8.03 (d, g J
=38. , 2H), 8.39 (s, 1 H). CDCI3) 8 1.14-1.20 (m, 2H), 1.43-1.48 (m,
2H), ESI+) 586.1 (-) 1.92-2 21 (m, 6H), 2.36-2.52 (m, 2H), 2.53-2.61 (m

MH+) F 1 H), 2.71-2.90W$0-PR}) 94 8491 fm*PH*E 08-5m
1 H), 7.26-7.29 (m, 1 1) 72.20(¢s, J=HP, 17 343He 219, 8844 £m M8 04 (d,
= 8.6 r@w,\ H),~8.38 (S,4)2.0€RB13) $11 27142011 02H) 2,43-1.48 (m,
2H), 586.4(+) 82-®.21 4N 36H), 2362255204(m2H#)[2.53-2.61 (M),
SRAH+) F 1 H), A71)2.90 divs o6kh), 447864 @4 (o 2k1) 18)0G6325 77B N NJ
m, 1|H), 7.26-7.28 (m.| 1 H)s #4047 da k). idyABebcta s 8 Hstiz) 2H), 8.04 (d,
J = 8.6 Hz, 2H), 838 (5,,LlH). S'S CDCI3) 8 1.14-1.20 (m, 2H), 1.42-1.48
(m, 2H), ESI+) 584.2 1.91-2.18 (m, 4H), 2.40-2.48 (m, 5H),/2.53-2.63 (]

[erpay

MH+)_o03H) 2 87(dd-J= 70(t 1=A AW | A 72_A
HH o, 0 (Ut I =5 . 17TO94

=8-3-6-4Hz ZH) 3-70{tJ=46 T1Z, A4H) 95
(. 3H). 7.26-7.29 (m.(TIG 2 35178 (@2 ‘J“gé‘,"‘f %, 27 15?{6? 3= 0%
Hz, 2H), 8.03 (d, J = 8§32 19 &b, B3F48 (). 2.53-2580 (m(MH)

F 1H), 2.74-2.92 (m, 6H), 3.04-3.12 (m, 2H), 4.71-5.11
@F m, 4H), 5.06-5.25 (m, 1H), 7.26-7.29 (m, 1H), 7.39
N (s, 1H), 7.43 (d, J = 7.9 Hz, 2H), 8.04 (d, J = 8.6 Hz,

2H), 8.42 (s, 1H).

89B

e
S

(CDCI3) & 1.14-120 (m, 2H), 131 (s, 3H)(ESH) 6402
1.42-1.48 (m, 2H), 1.51 (s, 3H), 1.92-2.19 (m, 6H) (MH+)
2.36-2.48 (m, 1H), 2.53-2.61 (m, 1H), 2.66 (dd, J =
8.9, 6.4 Hz, 2H), 2.85 (dd, J = 8.9, 6.4 Hz, 2H), 3.05
é:\;(d, J = 11.6 Hz, 2H), 463 (q, J = 1.4 Hz, 2H),
N 4.73-4.94 (m, 2H), 7.26-7.29 (m, 1H), 7.39 (s, 1H)]
s 8 743 (d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6 Hz, 2H),
8.40 (s, 1H).

90B

CDCI3) § 1.14-1.20 (m, 2H), 1.37-1.49 (m, 11H)(ESI+) 5721
1.92-2.17 (m, 4H), 2.36-2.49 (m, 1H), 2.54-2.60 (m(MH+)

N NMeBoc 1H), 2.83-2.86 (m, 5H), 3.33-3.46 (m, 2H), 4.73-4.95
91B /Q_\>\SN (m, 2H), 7.26-7.29 (m, 1H), 7.41 (s, 1H), 7.43 (d, J 5
8.6 Hz, 2H), 8.04 (d, J = 8.6 Hz, 2H), 8.41 (s, TH).

CDCI3) § 1.13-1.20 (m, 2H), 1.42-1.48 (m, 2H)(ESI+) 600.1
1.91-2.17 (m, 4H), 2.36-2.50 (m, 1H), 2.50~2.62 (m(MH+)

OH  3H), 2.63-2.75 (m, 6H), 2.83 (dd, J = 7.6, 5.8 Hz,
92B N \ O"loH), 4.19 (s, 2H), 4.73-4.95 (m, 2H), 7.26-7.29 (m)
A~ 1H), 7.39 (s, 1H), 7.43 (d, J = 7.9 Hz, 2H), 8.03 (d, J
= 7.9 Hz, 2H), 8.45 (s, 1H).
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(CDCI3) 8 1.13-1.21 (m, 2H), 1.41-1.49 (m, 4H), ESI+) 582.2 1.53-1.57
(m, 4H), 1.92-2.22 (m, 4H), 2.37-2.49 (m, MH+) 5H), 2.50-2.60 (m, 3H),
2.87 (dd, J = 8.9, 6.4 Hz, 2H), 4.72-4.97 (m, 2H), 7.26-7.29 (m, 1H), 7.38
(s, 79B 1H), 7.43 (d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6 Hz, S 2H), 8.41 (s,
[TabéH)' 0131] 93 [Table 30] CDCI3) 6 1.14-1.20 (m, 2H), 1.43-1.48 (m, 2H),
$19)°618.2 1.90-2.18 (m, 8H), 2.36-2.49 (M, 1H), 2.50-2.61 (M, MH+)
5H),2.65(t,J=7.3Hz,2H),2.86(t,J=7.3Hz,2H), n 74-495 (m, 2H), 7.26-7.29

L 11417 10 Cs TIAT BRI TS, 4430 =E, 6517, 2B 04 IeS-$HZ, 228,
8.41(s, 1H). CDCI3) 6/1,14-4. 1 4. abl); doh2-Juft9 4Ty ahddaht) 515.1
1.9142.17 (m, 5H), 2.3 34-%4%;4@2115 H)‘Hi'ggi‘z gt( m, MELE) TH), 2.92 (t, J 5
5.9 Hz, 2H), 3.75 (q, J (15 Otz ol ' 7324 %m S0 7 56-7.29 (m,

odd), 7. M), /BOBIV S Terd313 78 49 H2 218 A 1408 (8 03 (g, J =
7.9 HZ, 2#7) S 8.45 (s, EH) 7Sy 6H: 142 {sob¥hA3SHY 1742-1.48 (m,
2H), ESI+) 598.2 1.70Hz 3 (AP3AHY =179H2 2B s @HI-2.23
MH+) 1 H), 2.36-2.49 (m, 1 H), 2.53-2.68 (m, 3H), 2.84-2.9
3.13-8.20 (m, 1H), 3.38 (dd, J = 11.0, 3.1 82B Hz, Hz, 1H), 3.60 (dd, J =
11.0,]3.7 Hz, TH), 4.73%b8ck) SHMmM 22k, 202628 .2 (A, (L ke did L (S, s8kH), (—)
7.43 d’ J 3H), 1.42-1.48 (m, 2H),1.74-2.19 (m, 8H), 2.36-2.49
(m, 2H), 2.52-2.62 (m, 1H), 2.66-2.75 (m, 1H), 2.87
(t, J = 7.3 Hz, 2H), 2.92-2.99 (m, 1H), 3.15 (td, J 5
048 N ! 8.3, 3.6 Hz, 1H), 3.22 (td, J = 9.4, 5.2 Hz, 1H), 4.17
/Q}SN %o,e(ad. J = 7.1, 1.8 Hz, 1H), 4.73-4.94 (m, 2H), 7.26 (d
J = 11.0 Hz, 1H), 7.39 (s, 1H), 7.43 (d, J = 8.5 Hz,
2H), 8.04 (d, J = 8.5 Hz, 2H), 8.39 (s, 1H).
CDCI3) & 1.14-1.20 (m, 2H), 1.42-1.49 (m, 2H), 5281
1.92-2.19 (m, 4H), 2.38-2.51 (m, 1H), 2.38 (s, 3H),
N NHMo 2.53-2.61 (m, 1H), 2.79 (t, J = 6.1 Hz, 2H), 2.89 (t, J
95B /Q}SN = 6.1 Hz, 2H), 4.73-4.95 (m, 2H), 7.26-7.30 {m, 1H),
7.39 (s, 1H), 7.43 (d, J = 8.6 Hz, 2H), 8.03 (d, J = 8.6
Hz, 2H).
CDCI3) & 1.14-1.21 {(m, 2H), 1.25 (t, J = 7.1 Hz, 6402 (—)
3H), 1.42-1.48 (m, 2H),1.74-2.19 (m, 8H), 2.36-2.49
m, 2H), 2.52-2.62 (m, 1H), 2.66-2.75 (m, 1H), 2.87
(t, J = 7.3 Hz, 2H), 2.92-2.99 (m, 1H), 3.15 (td, J =
N 8.3, 3.6 Hz, 1H), 3.22 (td, J = 9.4, 5.2 Hz, 1H), 4.17
968 /QS_\)\SN " CoEtqd, J = 7.1, 1.8 Hz, 1H), 4.73-4.94 (m, 2H), 7.26 (d,
Hel J = 11.0 Hz, 1H), 7.39 (s, 1H), 7.43 (d, J = 8.5 Hz,
2H), 8.04 (d, J = 8.5 Hz, 2H), 8.39 (s, 1H).
[0135]
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7.9 Hz, 2H), 8.03 (d, J = 8.6 Hz, 2H), 8.43 (s, 1 H). (01013) 6 1.16-1 20
(M. 2H). 1.44-1.48 (m. 2H). ESI+) 565.1 1.91-2.18 (m, 4H), 2.37-2.50 (m,
1H), 2.52-2.61 (m, MH+) 1 H),3.06 (t, J = 7.0 Hz, 2H), 4.14 (t, J = 7.0 Hz,
2H) 1" N 1.77-4.92 (m, 2H), 6.91 (t, J = 1.2 Hz, 1 H), 7.06 (s, Bag~SI~NJ

[Tabé

H), 7.
% A7)

%6

7.30 (M, 1H), 7.39 (s, 1H), 7.44 (d, J = 6.7 Hz, 2H), 8.04 (d, J =

2H), 8.60 (s, 1 H). 0132] 94 [Table 31] CDCI3) S 1.13-1.21 (m,
2H) 1.25 (t, 1=7.1 Hz E51+) 654.2 3H), 1.42-1.48 (m-2H), 1.67-1-79

(

2H), 11.83-1.83 MH+) (KFDSI3) & 683 fs“(h?”éﬂ)‘“z‘éb (2‘3?6'5 rFrF‘TH 471"
.35-2.48 (m, 1H), 2.53{R62 (ArimatH), 28584 89 (H 25(*:62&%9"@12 @, J £
7.1 Hz, 2H), 4.73-4.95/(h, 20549848 N)77268-7,30°(12 HHJH.38 (s, 1 H),
743(d, J 5 . 2k}28708 (6l 20)=7876Hrz ] RH) 7BW0 (s 85/H). (CDCI3) b
1%14.1.20 (R, 2H), 1.42:LA% s 89 0EGI 04586624 ~2276:2.19 (M. 8H),
2.36-2.48 (M, 1H), 2.5%{ftg doMiH" g6 Rz3id.Hz, 1 H), 2.67-2.73 (m, 1 H),
2.86 (t, J = 7. Hz, 2H)| 2.92-2.98 (m, 1H), 3.72 (s, 3H), 4.73-4.95 in, 2H),
7.27 (d, J = 10.4 Hz, 1H) 739(5 1H) 743 85BNN'S'S
=Oz}led=8.6Hz,2H) ST R A i n GRS S
1.140.21 (m, 2H), 1. 4‘90?9@ (?en' O % ‘@I § éé 146 T
1.89-2.20 (m, 4H), 235 2.49 (m, 1H), 2.50-2.61 (m{(MH+)
E 1H), 4.71-4.95 (m, 2H), 7.13 (d, J = 10.4 Hz, 1H)
98B I : 7.43-7.51 (m, 3H), 7.67 (brs, 1H), 7.99-8.05 (m, 2H)
N 8.06 (d, J = 3.1 Hz, 1H), 8.33 (dd, J = 9.2, 4.3 Hz|
1H).
(CDCI3) & 1.41 (t, J = 7.3 Hz, 3H), 191-2.19 (m(ESI¥)  451.2
4H), 2.33-2.48 (m, 1H), 3.15 (s, 3H), 4.04 (q, J = 7.3(MH+)
Hz, 2H), 4.71-4.94 (m, 2H), 7.11 (d, J = 10.4 Hz, 1H),
- 5 OBt 1797 (dd, J = 9.2, 3.1 Hz, 1H), 7.45-7.50 (m, 2H),
N 754 (brs, 1H), 7.88 (d, J = 3.1 Hz, 1H), 8.03-8.08
m, 2H), 8.22 (d, J = 9.2 Hz, 1H).
CDCI3) & 1.09-1.19 (m, 2H), 1.40-1.48 (m, 2H)(ESI¥) 5101
1.91-2.19 (m, 4H), 2.36-2.50 (m, 1H), 2.50-2.60 (m{MH+)
1H), 3.08 (t, J = 6.1 Hz, 1H), 3.36 (t, J = 6.1 Hz, 2H),
NS~ 392 (q, J = 6.1 Hz, 2H), 4.71-4.95 (m, 2H), 7.16 (d,
1008 /E I J = 11.0 Hz, 1H), 7.43-7.48 (m, 2H), 7.51 (brs, 1H),
N 8.01-8.05 (m, 2H), 8.15 (d, J = 1.8 Hz, 1H), 9.41 (d,
J = 1.8 Hz, TH).
CDCI3) & 1.07-1.17 (m, 2H), 1.41-1.47 (m, 2H)(ESI¥)  521.2
1.93-2.17 (m, 4H), 2.33 (s, 6H), 2.33-2.46 (m, TH){MH+)
2.51-2.59 (m, 1H), 2.71 (t, J = 5.5 Hz, 2H), 442 (t, J
016 /ENj’O\/‘NMef 5.5 Hz, 2H), 4.72-4.94 (m, 2H), 7.15 (d, J = 10.4
NG Hz, 1H), 7.42 (s, TH), 7.45 (d, J = 7.9 Hz, 2H), 7.90
d, J = 1.2 Hz, 1H), 8.02 (d, J = 7.9 Hz, 2H), 9.09 (d| -
J = 1.2 Hz, 1H).
[0136]
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1.74 (tt, J = 6.7, 6.7 Hz, 2H), 1.92-2.17 (m, 4H), 2.19 MH+) s, 6H), 2.34 (t,
J=7.3 Hz, 2H), 2.36-2.47 (m, 1H),
2.57(tt,J=7.9,3.8Hz,1H),2.78(t,J=7.3Hz,2H), N 4.73-4.94 (m, 2H),
7.26-7.29 (m, IH), 7.37 (s, 1H), 86B .CS~S cz17.43 (d, J = 8.6 Hz, 2H),
[Tabi %i J =8.6 Hz, 2H), 8.37 (s, 1H). (DMSO-d6) 8 1.00-1.18 (m, 4H),
22178 (m, ESI+) 612.1 (-) 1H), 1.79-2.01 (m, 4H), 2.06-2.25 (m, 3H),
2.84-3.0 MH+) m, 4H), 4.82-5.10 (m, 2H), 6.86 (d, J = 10.4 Hz, | H), 87B

~QT.47(d, J=8.6 Hcabl}) 663 (S..1% ) 2)A34ds, 315, 8.5 (S50 2H ez

21) D150 5 1able (DMUMD | b 45 el 2 (1

ESI+) 648.1 2H), 1.73,(dd 34 B "
2.08:2.24 (m, 3H), 2.75 '(1 Ij# s (4 Hzy 245 1482:8-QLy{m MH+) 4H)

H) s L 7.3 Hz, 2H),
2.85/2.94 (m, 1K) 88F W%gﬁ‘ég g% 3 ?%@ "3§5% 0.4 Hz, 1H),)
A6 (d l“difﬁ Bl 42515, 451885141 3BT LB Hz, 2H).
CDCJ 15-1.20 (MRHOH) 1513k T 138 (s, DY #sH4] BoAH] 1.91-2.19
(m, GH), 2.35-2.50 (m, [A8R1Yd. 2 53-2 160 Y, 80AH4) =17 811222112, 92 (m,
6H), B.04-3.12 (m, 2H)8.497d 51112 Het, F(m, 4H), 5.06-5.25 (m| 1H),
7.2647.29 (m, 1H), 7.39 89B N71H), 7.43 (d, J =7.9 Hz, 2H),8.04 (d. J =
8.6 Hz,

(cDCI3) & 1.11-1.18 (m, 2H), 1.33 (s, 6H)(ESI¥ 521.2
1.41-1.48 (m, 2H), 1.93-2.18 (m, 4H), 2.32 (s, TH)(MH+)
2.36-2.49 (m, 1H), 2.52-2.60 (m, 1H), 4.21 (s, 2H),
N o\>< 4.73-4.95 (m, 2H), 7.15 (d, J = 11.0 Hz, 1H),
103B 1 S OH
7.49-7.47 (m, 3H), 7.92 (d, J = 1.2 Hz, 1H), 8.03 (d,
J = 8.6 Hz, 2H), 9.10 (d, J = 1.2 Hz, 1H).

CcDCI3) & 1.09-1.19 (m, 2H), 1.34-1.49 (m, 2H)(ESI+) 565.2
1.42 (s, 9H), 1.89-2.18 (m, 4H), 2.31-2.46 (m, 1H), MH+)

2 50-2.60 (m, 1H), 3.45 (g, J = 5.5 Hz, 2H), 4.07 (¢, J
= 5.5 Hz, 2H), 4.65 (brs, 1H), 4.71-4.95 (m, 2H), 6.78
104B /E\,N_\_ (d, J = 2.4 Hz, 1H), 7.11 (d, J = 10.4 Hz, 1H), 7.29 (d,

N NHBoc |, _

J = 2.4 Hz, 1H), 7.42-7.46 (m, 2H), 7.50 (brs, TH),
7.98-8.02 (m, 2H).

(CDCI3) & 1.09-1.20 (m, 2H), 1.37-1.48 (m, 2H)(ESI¥) 465.2
1.89-2.18 (m, 4H), 2.30-2.46 (m, 1H), 2.50-2.61 (m,(MH+)
1H), 3.07 (t, J = 5.5 Hz, 2H), 4.02 (t, J = 5.5 Hz, 2H)
- 4.69-4.94 (m, 2H), 6.79 (d, J = 2.4 Hz, 1H), 7.11 (d
105B ~ .N_\_
N NH, M =10.4Hz 1H), 7.35 (d, J = 2.4 Hz, 1H), 7.40-7.47

(m, 2H), 7.60 (brs, 1H), 7.96-8.03 (m, 2H).

[0137]

[Table 36]
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2H), 8.42 (s, | H). (CDCI3) S 1.14-1.20 (m, 2H), 1.31 (s, 3H),:(ESI+) 640.2
1.42-1.48 (m, 2H), 1.51 (s, 3H), 1.92-2.19 (m, 6H),(MH+) 2.36-2.48 (m,
1H), 2.53-2.61 (m, 1H), 2.66 (dd, J 8.9, 6.4 Hz, 2H), 2.85 (dd, J = 8.9, 6.4
Hz, 2H), 3.05 ~(d, J = 11.6 Hz, 2H), 4.63 (g, J = 1.4 Hz, 2H), 90B JNJ

4.73-4.94 (m, 2H), 7.26-7.29 (m, 1H), 7.39 (s, 1H) S's7.43(d, J=8.6 Hz,
2H), 18.03 (d, J = 8.6 HCOAH) & 4t2(s, By EHE13)'97 (ML ES N, 214932
1.3711.49 (m, 11H), 199285 2nl 4F2D(4 BHIR UH)ID(BEHDABIEM, 1H),
2.54{2.60 (M, MH+) 1 pf2-2.88+2.66, ér65 GH); 63133-3M6.00t, 2H), 4.73-4.95
91B {S*~NMeax(m, 2H)s.7+262¢0,29 (4m7dldR) 11D, 4 4=, 0k k), iHA3 (d, I /mss
e Hz, FENS04 (d, I BB bz o3, Betd (5(d 1D 1(GRESHR)6 1.13-1.20
(m, 2, Na2- 1484, 2k OV 6001, 912,17 §mgdH), 2,86-2.50 (m,

1H), 2.50-2.62 (m,MH+)_ OH .63-2.75 (m, 6H), 2.83 (dd, J = 7.6, 5.8
Hz, ~OH Cm 2iv H) 7 72%9‘?’2@%%% %32% NZ%Z'EZ@/. 4.1y \s, 2H), 4.73-4.95

wa , tv,,, rs 1H), 7.39 (s, 1H), 7.43(d, J = 7.9 Hz, 2H), 8.03 (d, J = 7.9 Hg,

2H), 845 (s, 1 H). [0134] 96 [Table 33] (CDCI3) S 1.13-1.21 (m, 2H), 1.3
(s, IH),(ES[+) 529.1 1/8Po1Bug (M22HY ed1 'gG (e SHFHIIh 18 5212
(m,(NMIH+) 4H), 2.34-2.88%rfs, BH),1215219 61 (#1) 11 8), (. S8
2.34-2.43 (m, 1H), 2.47 (s, 2H), 2.53-2.60 (m, 1H),
- 4.72-4.80 (m, 1H), 4.85-4.93 (m, 1H), 6.75 (d, J =
1078 /CI;N}NM% 2.4 Hz, 1H), 7.05 (d, J = 10.4 Hz, 1H), 7.05 (d, J T
8.6 Hz, 2H), 7.43 (s, 1H), 7.57 (s, 1H), 8.00 (d, J =
8.6 Hz, 2H).

CDCI3) & 1.11-1.23 (m, 2H), 1.40-1.51 (m, 2H)(ESK) 5772
1.91-2.20 (m, 5H), 2.29-2.53 (m, TH), 2.35 (s, 6H)(MH+)
274 (t, J = 5.5 Hz, 2H), 449 (t, J = 55 Hz, 2H),
=\ ~"M*24.72-4.96 (m, 2H), 6.87 (d, J = 8.6 Hz, 1H), 7.32 (d
108B A\ D~o
AN J = 10.4 Hz, 1H), 7.47 (d, J = 8.6 Hz, 2H), 7.78 (d, J
= 8.6 Hz, 1H), 8.05 (d, J = 7.9 Hz, 2H).

(CDCI3) & 1.15-1.22 (m, 2H), 1.44-1.50 (m, 2H)(ESK) 5772
1.95-2.20 (m, 4H), 2.40-2.52 (m, 1H), 2.55-2.62 (m{MH+)
1H), 2.92 (s, 6H), 3.44-354 (m, 2H)4.75-4.96 (m
=\ ~"M*24H), 6.90 (d, J = 8.6 Hz, 1H), 7.33 (d, J = 10.4 Hz,
1098 R\
A 770 Hol _ =

g7 N 1H), 7.48 (d, J = 8.6 Hz, 2H), 7.84 (d, J = 8.6 Hz,

1H), 8.06 (d, J = 8.6 Hz, 2H), 8.53 (s, TH).

[0138]
Example 12

(E)-3-[ (1o, 30,

4a) -3,4-difluorocyclopentyl]—-2-[4—-(ethylthio)phenyl]acrylic

acid ethyl ester
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073 Hz 2H1 376 (.. .I=d9 Hz 9H) 73-d F(m ..._ ...,..938 'OH- , ......_.
., 4.73-4.9-5 S\\S 2H), 7.26-7.29 (m, 1H), 7.42 (s, 1H), 7.43 (d, J = 7.9
Hz, 2H), B.03 (d, Jr 7.9 Hz, 2H), 8.43 (s, 1 H). (CDCI3) 6 1.14-1.21 (m,
2H), 1.25 (t, J = 7.1 HZ,(ESI+) 534.2 (-) 3H), 1.42-1.48 (m, 2H),1.74-2.19
[013% , 8H), 2.36-2.49(MH+) m, 2H), 2.52-2.62 (m, 1H), 2.66-2.75 (m, 1H),
87 t,J = 7.3 Hz, 2H), 2.92-2.99 (m, 1H), 3.15 (td, J 8.3, 3.6 Hz, 1H).
3.22 (1d,.J = 9.4, 5.2 Hz, 1H), 4.17 946 NNQ's s COzEtqd. J=7.1,1.8
[Chepge é),ffﬁ?%ﬁéz %m, 2H), 7.26 (d
J=11.0Hz,IH),7.39(s,1H),7.43(d,J=8.5Hz 2H1 And (d .l = A 5 Ho 9H) A 34
(CDCI3) 6 1.14-1.20 (m, 2H), 1.42-1.49 (m, 2H), ESI+) 528.1
1 9H(m, 4H), 2.38-2.51 (m, IH), 2.38 (s, 3H), MH+) 2.53-2.61 (m,
I, J = 6.1 Hz, 2H), 2.89 (t, J NHMe 31 S~~ = 6.1 Hz, 2H),
o8l 2H), 7.26-7.30 (m, 1H), 95B *s7.39 (s, | H), 7.43 (d, J =
2H)C®84 (d, J = 8.6 Hz, 2H). CDCI3) 6 1.14-1.21 (m, 2H), 1.25 (t,
XA Hz, ESI+) 640.2 (-) 3H), 1.42-1.48 (m, 2H),1.74-2.19 (m, 8H),
2.36-2.49 MH+) (.., 9H) 9 52-9 62 (m 1 H) 7 66-7 75 (m. 1 H). 2.87 (t,J =
[014§-ﬁ Hz, 2H), 2.92-2.99 (m, 1H), 3.15 (td, J 96B N 8.3, 3.6 Hz, 1 H), 3.22
td, J=9.4, 5.2 Hz, 1H), 4.17 N

According to the method described in Example 1, (E)-3-[(1la,

30, 4a)-3,4-difluorocyclopentyl]-2-[4-(ethylthio)phenyl]acrylic
acid ethyl ester (773 mg), (Z2)-3-[(loa, 3,

4) -3, 4-difluorocyclopentyl]—-2-[4-(ethylthio)phenyl]lacrylic
acid ethyl ester (498 mg), and 3-[(la, 3,

4a) -3,4-difluorocyclopentyl]-2-[4-(ethylthio)phenyl]acrylic
acid ethyl ester (249 mg) (a mixture of E-form and Z-form) were
obtained from (1l&, 30,

4) - (3,4-difluorocyclopentyl)methyltriphenylphosphonium iodide
(3.00 g) and 2-[(4-ethylthio)phenyl]oxoacetic acid ethyl ester
(1.34 g). Of these compounds, only the title compound was used in

the next step.

'H NMR (400 MHz, CDCls) & 1.28 (t, J = 7.3 Hz, 3H), 1.35 (t, J

7.3 Hz, 3H), 1.88-2.18 (m, 4H), 2.55-2.68 (m, 1H), 2.97 (g, J

7.3 Hz, 2H), 4.22 (q, J = 7.3 Hz, 2H), 4.70-4.96 (m, 2H), 6.97 (d,
J =10.4 Hz, 1H), 7.05 (d, J = 8.6 Hz, 2H), 7.29 (d, J = 8.6 Hz,
2H) .

MS (ESI") m/z: 341.1 (MHY).
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sc02el qd, J = 7.1, 1.8 Hz, 1H), 4.73-4.94 (m, 2H), 7.26 (d, HCI
=11.0Hz,1H),7.39(s,111),7.43(d,J=8.5Hz, 2H), 8.04 (d, J = 8.5 Hz, 2H),
8.39 (s, 1 H). 0135] 97 [Table 34] (CDCI3) S 1.10-1.18 (m, 2H), 1.41-1.48
(m, 2H), ESI+) 467.1 1.91-2.19 (m, 4H), 2.35-2.49 (m, 1H), 2.51-2.61 (m,
o1 JMH) 1H), 4.70-4.96 (m, 2H), 7.13 (d, J - 104 Hz, 1H), CI7.42-7.48 (m,
L0450, 7.67 (brs, 1 H), 7.70 (dd, J = 8.6, 97B N 2.4 Hz, 1H), 8.00-8.05 (m,
. »%%slt 6 (d, J=2.4 Hz, 1H), 8.30(d, J = 8.6 Hz, 1 H). CDCI3) 6
7 9 (m, 2H), 1.40-1.48 (m, 2H) ESI+) 451.1 1.89-2.20 (m, 4H),
23[5(249(m 1 H), 2.50-2.61 (M MH+) F 1H), 4.71-4.95 (m, 2H), 7.13 (d,

(£) = , 98B 7.43-7.51 (m, 3H), 7.67 (brs, 1 H), 7.99-8.05 (m,
d, J = 3.1Hz, 1H), 8,33 (dd, =92, 43 Hz| 1 H). CDCI
da) — LU03 peve QPERY Y A BRI S PRSP gery Ll

. ..3.15(s, 3H), 4.04 (q, J 7.3 MH+) Hz, 2H)471494(m 2H)711(d J=

—iéﬁr&z—g-&g%goa?zude 9.2, 3.1 Hz, 1H), 7.45-7.50 (m, 2H),

OHgl 54 (brs, 1H), 7.88 (d, J = 3.1 Hz, 1H), 8.03-8.08 m, 2H), 8.22 (d, J -
b Hz, 1 H). CDCI3) S 1.09-1.19 (m. 2H), 1.40-1.48 (m, 2H), ESI+) 510.1

[Chel;!'llgé'a% 1%@(%&11—9 %@fi -2.50 (m, 1H), 2.50-2.60 (m MH+)

O’/Ss‘o

[0143]

According to the method described in Example 2, (E)-3-[(1la,
3a,
4) -3,4-difluorocyclopentyl]—-2-[4-(ethylsulfonyl)phenyl]acryli
c acid ethyl ester (665 mg) was obtained from (E)-3-[(la, 3o,
4) -3, 4-difluorocyclopentyl]—-2-[4-(ethylthio)phenyl]lacrylic
acid ethyl ester (730 mg) obtained in Example 12.
'H NMR (400 MHz, CDCls) & 1.18-1.40 (m, 6H), 1.90-2.20 (m, 4H),
2.45-2.58 (m, 1H), 3.16 (g, J = 7.3 Hz, 2H), 4.24 (g, J = 7.3 Hz,
2H), 4.71-4.95 (m, 2H), 7.09 (d, J = 10.4 Hz, 1H), 7.35 (d, J =

7.9 Hz, 2H), 7.92 (d, J 7.9 Hz, 2H).

MS (ESI') m/z: 373.1 (MH").

[0144]
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1 H), 3.08 (t, J = 6.1 Hz, 1 H), 3.36 (t, J = 6.1 Hz, 2H), 3.92 (q, J = 6.1 Hz,
2H), 4.71-4.95 (m, 2H), 7.16 (d, 1008 ~NS ~~OH J = 11.0 Hz, IH),
7.43-7.48 (m, 2H), 7.51 (brs, IH), N 8.01-8.05 (m, 2H), 8.15 (d, J = 1.8 Hz,
1H), 9.41 (d, J = 1.8 Hz,1H). (CDCI3) S 1.07-1.17 (m, 2H), 1.41-1.47 (m,
Exam%lﬂ_,'_%’ Sl+) 521.2 1.93-2.17 (m, 4H), 2.33 (s, 6H), 2.33-2.46 (m, 1H),
4 2:51-2.59 (m, 1 H), 2.71 (t, J = 5.5 Hz, 2H), 4.42 (t. J '"NO~~NMe2=
5.5Hz, 2H), 4.72-4.94 (m, 2H), 7.15 (d, J = 10. 1018 HZ, IH), 7.42 (s, iH),

(B) =3 2By 390G 1y oK) 7. d, J = 1.2 Hz, 1H), 8.02 (d, J = 7.9 Hz, 2H),
9.09(d, L9 J=1.2 Hz, 1H). 0136 98£Table35 (CDCI 6 LL-L17 (m,
400) — 3 X Q ﬁc oRpe < i on __, o m.ryll

e 1H), 182193MH+)m IH), 1.93-2.18 (m, 4H), 2.36-2.48 (m, | H),

—ggl -960(... IH) 1.17-1 A5(m 1H) 1RR-3g5 (m N’ Ov'OTHP 1 H), 4.26

. [014%@ J=15.6, 10.7 Hz, 2H), 4.73-4.94 (m, 102B -~ 3H), 7.15 (d, J = 10.4
IH), 7.44-7.47 (m, 3H), N 7.89(d,J=1.2Hz,IH),8.02(d,J=7.9Hz,2H),

9.09.(d, J 1,2 Hz,1H), (CDC13) S 1.11-1.18 (m, 2H), 1.33 (s, 6H), ESI+)

HeheBaTY

Et\
0o

[0146]
According to the method described in Example 4, (E)-3-[(laQ,
10 3o,
4a) -3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]acryli
c acid (420 mg) was obtained from (E)-3-[(la, 30,
4a) -3, 4-difluorocyclopentyl]—-2-[4-(ethylsulfonyl)phenyl]acryli
c acid ethyl ester (634 mg) obtained in Example 13.
15 'H NMR (400 MHz, CDCls) & 1.33 (t, J = 7.3 Hz, 3H), 1.88-2.21 (m,
4H), 2.47-2.62 (m, 1H), 3.15 (g, J = 7.3 Hz, 2H), 4.71-4.99 (m,

7.9 Hz, 2H), 7.93 (4,

2H), 7.24 (d, J =10.4 Hz, 1H), 7.36 (d, J
J = 7.9 Hz, 2H).
MS (ESI') m/z: 345.1 (MH").
20  [0147]
Example 15

(E)-3-[(1la, 30,
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1.41-1.48 (m, 2H), 1.93-2.18 (m, 4H), 2.32 (s, 1H),(MH+) \, 2.36-2.49 (m,
1H), 2.52-2.60 (m, 1H), 4.21 (s, 2H), N* Ov'OH 4.73-4.95 (m, 2H), 7.15
(d, J = 11.0 Hz, 1H), 1036 | 1 ~ 7.49-7.47 (m, 3H), 7.92 (d, J = 12 Hz,
1H), 8.03 (d N I= 86 H7,2H),9.10(d,J=1.2Hz.1H). (CDCI3) 6 1.09-1.19 (m,
2H), 1.34-1.49 (m, 2H) ESI+) 5]65 2 1,42 (s,t 9H). 1.89-2.18 (m 4H)

[014% 1H), 7.42-7.46 (m, 2H), 7,50 (brs. 1H), 7.98-8.02 (m, 2H). CDCI3) s
9-1.20 (m, 2H), 1.37-1.48 (m, 2H),(ESI+) 465.2 1.89-2.18 (m, 4H),

2.30-2.46 (m 22,61 (m, MH+)
[Chelisg %07‘? 5“‘%1]?% gfﬁ()) 4.02(t,J=5.5Hz,2H) - N 4.69-4.94 (m, 2H), 6.79 (d,

J=2.4Hz, 1H), 7.11 (d 105B NN N H2 J=10.4 Hz, 1 H), 7.35 (d, J = 2.4
Hz,d H), 7.40-7.47 (m, 2H), 7.60 (brs, 1H), 7.96-8.03 (m, 2H). 0137]

6] 99 (CDCI3) S 1.12- 1.18 (m, 2H), 1.42-1.47 (m, 2H), ESI+)
98-2.15 (m, 4H), 2.23 (s, 6H), 2.31-2.43 (m, IH), MH+) 2.52-2.60
,J=6.7 Hz, 2H), 4.05 (t, J = 6.7 Hz, 2H), 4.71-4.79 (m,
H), 106B N 6.77 (d, J = 2.4 Hz, 1H), 7.12 (d, J = 11.0
?(d J=2.4Hz, 1H), 7.43 (d, J = 8.6 Hz, 2H),

[0149]
According to the method described in Example 5, (E)-3-[(l0Q,

3a,
4a) -3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl] -N-(th
iazol-2-yl)acrylamide (47.4 mg) was obtained from (E)-3-[(1la, 3,
4a) -3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]acryli
c acid (100 mg) obtained in Example 14 and 2-aminothiazole (29.0
mg) .
'H NMR (400 MHz, CDCls) & 1.42 (t, J = 7.3 Hz, 3H), 1.90-2.19 (m,
4H), 2.31-2.45 (m, 1H), 3.23 (g, J = 7.3 Hz, 2H), 4.69-4.97 (m,
2”H), 7.02 (d, J = 3.3 Hz, 1H), 7.26 (d, J = 10.4 Hz, 1H), 7.42 (d,

=3.3 Hz, 1H), 7.47 (d, J = 8.6 Hz, 2H),8.04 (d, J = 8.6 Hz, 2H),
8.54 (brs, 1H).
MS (ESI') m/z: 427.1 (MH').

HRMS (ESI') for Ci9H,1F,N,03S, (MH'): calcd., 427.09616; found,
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7.51 (s, 1 H), 7.99 (d, J = 8.6 Hz, 2H). (CDC13) 6 1.12- 1.17 (m, 2H),
1.42-1.46 (m, 2H), ESI+) 521.2 1.49 (s, 6H), 1.91-2.16 (m, 4H), 1.97 (s,
6H), MH+) 2.34-2.43 (m, 1H), 2.47 (s, 2H), 2.53-2.60 (M, 1H), ~ 4.72-4.80
(m, 1H), 4.85-4.93 (m, 1H), 6.75 (d, J 'NN~NMez 2.4 Hz, IH), 7.05 (d, J =
4o %,%4292’ 1H), 7.05 (d, J 107B ,"C-NN 8.6 Hz, 2H), 7.43 (s, 1H), 7.57 (s,
“1P5,%.00 (d, J 8.6 Hz, 2H). Il CDCI3) S 1.11-1.23 (m, 2H), 1.40-1.51 (m,
[015§ ),- ESI+) 577.2 1.91-2.20 (m, 5H), 2.29-2.53 (m, 1H), 2.35 (s,
), MH+) 2.74 (t, J = 5.5 Hz, 2H), 4.49 (t, J = 5.5 Hz, 2H), N r~NMez
4.72-4.96 (m, 2H), 6.87 (d, J = 8.6 Hz, 1 H). 7.32 (d, 108B~No0J=10.4
,7.47 (d, J = 8.6 Hz, 2H), 7.78 (d, J =8.6 Hz, 1 H), 8.05 (d, J =

7.9 Hz, 2H). (CDCJ3) S.1.15-1.22 (m, 2H), 1,44-1,50 (m, 2H), ESI+) 577.2
1 S8 m(%sm%%z‘%ﬂz. n% E(%,Q. -E.ref}% (lrﬁ1 m#fh)

Examp&?l

6H), 3.44-3.
o accofdhip D

ARZN

,%f§ (Eroduced

4 (m, 2H),4.75-4.96 (m NMe 1098 N z4H), 6.90 (d, J = 8.6
e A R P e e 8 o a5

[0152_:]8.6 Hz L IH), 8.06 (d, J = 8.6 Hz, 2H), 8.53 (s, 1H). 0138] Example 12
)-3-[(la, 3a, 5 4a)-3,4-difluorocyclopentyl]-2-[4-(ethylthio)phenyl]acrylic

[Che%gg§¥hgé¥$%ia 23]

F

[0152]

10 [Table 37]

Corpaund Structure (A) 1H NMR (400 MHz) MS (m/2)
CDCI3) & 1.39 (t, J = 7.3 Hz, 3H), 1.91-2.21 (m{ESI+) 436.2
4H), 2.35-2.49 (m, TH), 2.53 (s, 3H), 3.21 (g, J = 7.3(MH+)
/ENj’ Me Hz, 2H), 4.71-4.97 (m, 2H), 7.15 (d, J = 10.4 Hz,

20 N7 1H), 7.49 (d, J = 7.9 Hz, 2H), 7.53 (s, 1H), 8.04 (d]
J = 7.9 Hz, 2H), 8.05 (s, TH), 9.49 (s, 1H).
CDCI3) & 1.40 (t, J = 7.3 Hz, 3H), 1.85-2.17 (m(ESI+) 4242
4H), 2.29-2.44 (m, 1H), 3.20 (q, J = 7.3 Hz, 2H){MH+)

» /L\T'\N'Me 5.75 (s, 3H), 466-4.95 (m, 2H), 6.75 (d, J = 24 Hz,
1H), 7.11 (d, J = 10.4 Hz, 1H), 7.41-7.50 (m, 3H),
8.00 (d, J = 7.9 Hz, 2H).

[0153]

Example 17
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100 [0139] [Chemical formula 19] F F ,.H | COzEt Etas [0140] 5
According to the method described in Example 1, (E)-3-[(lq,, 3a,
40c)-3,4-difluorocyclopentyl]-2-[4-(ethylthio)phenyl] acrylic acid ethyl ester
(773 mq), (2)-3-[(la, 3a,

J- 429 3 dvorooydopent 24 (eryiophenylaco agdeleser

A
CFIo Ty, antro(
,)-3,4-difluorocyclopentyl]-2-[4-(ethylthio)phenyl]acrylic acid ethyl ester
49 mg) (a mixture of E-form and Z-form) were obtained from (la, 3a,
4q,)-(3,4:difluorocyclopentyl)methyltriphenylphosphonium iodide (3.00 g)
[Che%f} ﬁ[(f—%ﬁrﬁ}ft]h?o)%ginyl]oxoacetic acid ethyl ester 15 (1.34 g) Of these
compounds, only the title compound was used in the next step. 1H NMR
(400 MHz, CDC#3) 5 1.28 (t, J = 7.3 Hz, 3H), 1.35 (t, J = 7.3 Hz, 3H),
1.88-2.18 48, 2.55-2.68 (m, 1H), 2.97 (q, J = 7.3 Hz, 2H), 4.22 (q, J
= 7.3 Hz, 0. 702988 (m, 2H), 6.97 (d, 20 J = 10.4 Hz, 1H), 7.05 (d, J =
MeQomzg 29 (d, J = 8.6 Hz, 2H). MS (ESI') m/z: 341.1 (MH") 101

[015

[0155]

Ethyl chloroglyoxylate (8.76 mL) was added dropwise to a
suspension of aluminum chloride (13.2 g, crushed) in methylene
chloride (127 mL) under stirring and cooling with ice, and
(2-methoxyethyl)phenylsulfide (12.0 g) was added dropwise thereto.
Themixturewas stirredat roomtemperature for 2hours. Thereaction
mixture was poured into ice water (200 mL), and the mixture was
stirred for 10 minutes. The organic layer was separated, washed
with a saturated aqueous sodium hydrogen carbonate solution (40
mL x 3), and washed with saturated brine (60 mL). The washed organic
layer was dried over anhydrous sodium sulfate, filtrated, and
evaporated under reduced pressure. The obtained residue was
purifiedby column chromatography (silicagel, hexane : ethyl acetate
=4:1) to give 2-[4-(2-methoxyethylthio)phenyl]-2-oxocacetic acid
ethyl ester (1.98 g).

'H NMR (400 MHz, CDCls) & 1.42 (t, J = 7.0 Hz, 3H), 3.23 (t, J =
6.7 Hz, 2H), 3.39 (s, 3H), 3.65 (t, J = 6.7 Hz, 2H), 4.44 (g, J

= 7.0 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 7.92 (d, J = 8.6 Hz, 2H).
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[0141] Example 13 (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]acryli 5 ¢ acid ethyl
ester [0142] [Chemical formula 20] FF ,.H f CO2EtEt./ %0 [0143] 10
According to the method described in Example 2, (E)-3-[(la, 3 a,
4a 3 4-di Iuor yclope 12 [4-(ethylsulfonyl)phenyl]acryli ¢ acid ethyl
(Bstbr) (685 i 5 dbtiiied from (E)-3-[(la, 3a,
(01 5%1 )-3,4- dlfluorocyclopentyl] -2-[4-(ethylthio)phenyl] acrylic 15 acid ethyl
ter (730 mg) obtained in Example 12. 1H NMR (400 MHz, CDC13) 5
Exam fe O(m 6H), 1.90-2.20 (m, 4H), 2.45-2.58 (m, 1H), 3.16 (q,J=7.3
Fizo2 , 4.24 (q, J = 7.3 Hz, 2H), 4.71-4.95 (m, 2H), 7.09 (d, J = 10.4 Hz,

1H), 7.35 (d, J = 7.9 Hz, 2H), 7.92 (d, J = 7.9 Hz, 2H). 20 MS (ESI') m/z:
—57—%—&—(%9—4%3{9&@) 373, 44] 102 Example 14

4) -3,4-difluorocyclopentyl]—-2-[4- (methoxyethylthio)phenyl]acr

ylic acid ethyl ester

[0157]

[Chemical formula 25]

Meo\,/\s

[0158]

According to the method described in Example 1, (E)-3-[(1la,
3a,
4) -3,4-difluorocyclopentyl]—-2-[4- (methoxyethylthio)phenyl]acr
ylic acid ethyl ester (639 mg), (Z2)-3-[(loa, 3,
4) -3, 4-difluorocyclopentyl]—-2-[4- (methoxyethylthio)phenyl]acr
ylic acid ethyl ester (67 mg), and 3-[(lo, 30,
4a) -3,4-difluorocyclopentyl]-2-[4- (methoxyethylthio)phenyl]acr
ylic acid ethyl ester (1.01 g) (a mixture of E form and Z form)
were obtained from (lo, 30,
4) - (3,4-difluorocyclopentyl)methylphosphonium iodide (3.00 g)
and 2-[4-(2-methoxyethylthio)phenyl]-2-oxoacetic acid ethyl ester

(1.51 g) obtained in Example 17. Of these compounds, only the title
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(E)-3-[(la, 3a, 4a)-3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]acryli
c acid 5 [0145] [Chemical formula 21] F F ,.H CO2H Et OSO [0146]
According to the method described in Example 4, (E)-3-[(la, 10 3a,
4a)-3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]acryli ¢ acid (420

COmpﬁﬁi)‘gv%&%ztgrlsg%gcﬁ%%n;ég% %f%etﬁﬁgﬁlfonyl)phenyl]acryl| ¢ acid ethyl
- SIS,
T ek (71 AR OIS0 e W Ss0d ST

3 614Efxg);n3pfo}lf5ﬁu<(§c))§y([:’(|?p§ tya-?i %(e{ﬁylsulfgnyl)'plhenzyl]ﬁi 4.71-4.94 (m,
), 1oh2-yacrylamide (zompound 1C-pfdhe pressntingeption) oy, .34 (g,

J = 8.6 Hz, 2H).

MS (ESI") m/z: 339.1 (MH").

[0159]

Example 19

(E)-3-[ (1o, 30,

40) -3,4-difluorocyclopentyl]—-2-[4—-(2-methoxyethylsulfonyl)phen

yl]lacrylic acid ethyl ester

[0160]

[Chemical formula 26]

F
F o \H
I
CO,Et
Meo\w/igb
O
[0161]

According to the method described in Example 2, (E)-3-[(1la,
3a,
4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen
yl]lacrylic acid ethyl ester (573 mg) was obtained from (E)-3-[ (10,
3a,

4) -3,4-difluorocyclopentyl]-2-[4- (methoxyethylthio)phenyl]acr
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[0148] [Chemical formula 22] FF.H Etal/iOS Z NId OSO [0149]
According to the method described in Example 5, (E)-3-[(lg,, 3a,
4q,)-3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]-N-(th 10 iazol-2-yl)
acrylamide (47.4 mg) was obtained from (E)-3-[(la, 3a,

Ll ARG In EAnie 1A Snd 2 ah RGBSt GO0 ) L NMR

i P ) (5 12 5 W 2. ora 87 ey 7 034 76
4601 524 1, 2b Bloa ()9 =5 6 e 21 8150 (71 S (ESTy b 24
275485 oabis; ound 104 427 09824, [0150] Excrm 16 Ermpatnds 37 (™
20, MI3E SRS Iogionyer g 5 o o IR S (o,
J = 8.6 Hz, 2H).

MS (CI') m/z: 403.1 (MH").

[0162]

Example 20

(E)-3-[ (1o, 30,

40) -3,4-difluorocyclopentyl]—-2-[4—-(2-methoxyethylsulfonyl)phen

yllacrylic acid

[0163]

[Chemical formula 27]

F
F -\H
I
CO,H
MeO
\’/jﬁo
0”0
[0164]

According to the method described in Example 4, (E)-3-[(1la,
3a,
4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen
yllacrylic acid (428 mg) was obtained from (E)-3-[(lo, 3,

4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen
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[0151] [Chemical formula 23] FF'"HH N'A ELOe 0 [0152] 10 [Table
37] Compound Structure (A) 1 H NMR (400 MHz) MS (m/z) No. (CDCI3)
6 1.39 (t. J = 7.3 Hz, 3H), 1.91-2.21 (m ESI+) 436.2 4H), 2.35-2.49 (m, 1
H), 2.53 (s, 3H), 3,21 (g, J = 7. MH+) N'YMe Hz, 2H), 4.71-4.97 (m, 2H),

V1SR TS Fo 5 5 06 s, T 19, 86 (611 B CCIY) STASIE L

o 3 75 (o300, 06h OBt 2. 5 75 (A L S a7

(o, e L7 AL G I 30415 A, U490 1 30, B003 %784 o5

(m, 2f;eMethoxyethylthigiphenyll-2rgxoaceticacd ethyl estery ) oy | .93
5 (d, J = 7.9 Hz, 2H).

MS (CI') m/z: 375.1 (MH").

[0165]

Example 21

(E)-3-[(1la, 30,

10 40) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen

y1l]-N-(thiazol-2-yl)acrylamide

[0166]

[Chemical formula 27]

MeO 0] \gij>

15 [0167]

According to the method described in Example 5, (E)-3-[(1la,

3a,

4) -3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen
y1l]-N-(thiazol-2-yl)acrylamide (44.8 mg) was obtained from

20 (E)-3-1(1la, 30,

4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen

yllacrylic acid (100 mg) obtained in Example 20 and 2-aminothiazole
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[0154] [Chemical formula 24] 0 N CO2Et MeO"S e 5 [0155] Ethyl
chiorogiyoxyiate (8.76 mL) was added dropwise to a suspension of
aluminum chloride (13.2 g, crushed) in methylene chloride (127 mL)
under stirring and cooling with ice, and (2-methoxyethyi)phenyisulfide
(26 2.0 g) was added dropwise thereto. 10 The mixture was stirred at room
“terfi¥erature for 2 hours. The reaction mixture was poured into ice water

1 fg Py od e e wes, sieg for 10,miutes, T otganiclayey .,

a separatze’d, washed “with™a satlirated aqueous sodium hy

bopate_solution (4 x 3),, and.w with saturated brine (6 )
(s, $Hhe %ag?we%lcérg%ﬁiglg] |%§ér)%1§s'dﬁé%523§r'a%y rdés%%’diér%?éul ag% 4.95
glﬁrglted7 aﬁj %ap ated under reduced pressure. The obtained residue

purified by €olumn chromatography (silicagel, hexane:ethyiacetate =
_ :1) to give 2-[4-(2-methoxyethyjthjo)phenyil-2-oxo0acetic.acid ethyl ester
=3 ?1%78’9%%%"HEN%RW OOJXM‘HZ,B%SIC%I 2]@.212 (?, 'Jﬂg) 7%.811425,JI §H?,'37%[Z(f, 18),

J=, 6.7 Hz,,2H),.3.39(s, 3H), 3.65/(1, J = 6. ,2H), 4.44 (q, J. 7.0.Hz

7'452(#},’7.336 (3,'?;{@6 ﬁ?’ﬁ-%ﬁz‘ﬁ:ﬂ 8.@%,%?() %% ‘M 'fz{sﬁ%f'z’: ) -
ms (£834) (M), [0156] Exapple 18 (E)-3-{(1a, 3a,
HRMS (ESI') for CyoHz3F,N,0,S, (MH'): calcd., 457.10673; found,
457.10653.
[0168]

Example 22

Compounds 2D and 3D of the present invention were produced
according to the same procedure as in Example 21.

[0169]

[Chemical formula 29]

[0170]

[Table 38]
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5 4a)-3,4-difluorocyclopentyl]-2-[4-(methoxyethylthio)phenyl]acr ylic acid
ethyl ester [0157] [Chemical formula 25] F F .H COZEt McO.,*S 6 10
[0158] According to the method described in Example 1, (E)-3-[(la, 3 a,
4a)-3,4-difluorocyclopentyl]-2-[4-(methoxyethylthio)phenyl]acr ylic acid
ethyl ester (639 mg), (2)-3-[(la, 3a, 15

Codaat)u&z

- dlfILerl%yq)gpent

yll-2-[4-(methppipdtibimiphenyllacr yii

C agid (m/z)

fyt
4a)-3,4
ethyl e
(la, 3a
aad 2-
g) obte
compg
(t, J=
Hz 2H

ster \ol lllg), and-3
}-difluorocyclopent

ster (1.0 9) @ mi>
204 difluo

[4- (ﬁ?’f&xyeth

iined in Example 1

ﬁbﬁle?me?ﬁ 28 Fetly Mo fieton S "t

OX e
Thtitelo P13 iy 347 % et

ext step. 1H NMR (400 MHz, CDC1
19 (m, 4H), 2.54-2.67 (m, 1H), 3.14 (t,
N | ('I‘

Qa%@lobéﬁ&ﬂm@ﬂhﬁﬁﬁrﬂs&?r‘unﬂhﬂdal@k
ylthio}pire myl] 226 ox aaceticiaaid). ctbyles
Hfdbese aomneuads: 98l ihaites i
und was used in th@I
1.1 Hz, 3H), 1.86-2

),-3.38.(s, 3H), 3.61 (t, J=6.7 Hz 2H), 4.22 (g, J = 7.1 H2

EESI+) 466.2
cid

PaHrom

2 (3.00 g)

ter (1.51
)7

3)51.28

J=6.7
2H)

4.71-4
7.34 (d

3D

94 (m, 5 2H), 6.97

I, J=8.6 Hz, 2H).

> .N.

N Me

3.31 (s, 3H), 3.46 (t, J = 5.8 Hz, 2H), 3.75 (s, 3H),

1H), 8.02 (d, J = 7.9 Hz, 2H).

@RCH- 4 0L 85161 (), 4060 2E @6TH)

3.85 (t, J = 5.8 Hz, 2H), 4.66-4.96 (m, 2H), 6.74 (d,
J = 2.4 Hz, 1H), 7.11 (d, J = 11.0 Hz, 1H), 7.25 (d,
J = 2.4 Hz, 1H), 7.44 (d, J = 7.9 Hz, 2H), 7.47 (brs,

WESR) 4542

MH+)

[0171]
Example 2

Ethyl 2-(

3

5-{(E)-2-[4-

(cyclopropylsulfonyl)phenyl]-3-[ (1d

3a,

400)

-3,4-difluorocyclopentyl]acrylamide}pyrazin-2-yloxy)acetate

First Ste

5-—

P

(4-Methoxybenzyloxy)pyrazin-2—amine

[0172]

[Chemical

formula 30]

OMe
H5N N\
T2
N (0]

10

[0173]

Sodium hydride (60% oily product) (78.8 mg) was added to

4-methoxybenzyl alcohol (2.14 mL) at a room temperature in an argon
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MS (ESI") m/z: 339.1 (MH") [0159] Example 19 10 (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen y1l]acrylic
acid ethyl ester [0160] [Chemical formula 26] FFH 11 COZEt MeO
OSOI ~ 15 [0161] According to the method described in Example 2,

oo S O RS 4 BB Sy RN BRE Sy e he
soneEAS CHL N e (675 2] was DO O3 105 3 s o
cecoLE4SIRISHE O g et Sl 18, 1R 100 e
2ol 0 BT VAL ST a0 B B A e
mixt S0eFag e liP2d9s ™ 88 H2.4H)t 160°C for about 6 hours. After
cooling, 25% aqueous ammonia and water were poured into the reaction
solution. The reaction mixture was stirred for 1 hour at room
temperature, and then filtrated through Celite. Water (20 mL) was
added to the filtrate, and the resultant mixture was extracted with
ethyl acetate (20mL x3). Theorganiclayerwaswashedwithsaturated
brine (50 mL). The washed organic layer was dried over anhydrous
sodium sulfate and filtrated, and then the solvent was removed under
reduced pressure. The obtained residue was purified by silica gel
column chromatography (elution solvent; hexane : ethyl acetate =
3:1) to give 5-(4-methoxybenzyloxy)pyrazin-2—-amine (104 mg) .

'H NMR (CHCls, 400 MHz) +3.81 (s, 3H), 4.12 (brs, 2H), 5.21 (s, 2H),
6.90 (d, J = 8.5 Hz, 2H), 7.37 (d, J = 8.5 Hz, 2H), 7.56 (d, J =
1.2 Hz, 1H), 7.79 (d, J = 1.2 Hz, 1H).

MS (EI) m/z: 231.1 (M").

HRMS (EI") for CipHi3N30, (M'): caled., 231.1008; found, 231.0988.
[0174]

Second Step

(E)-2-[4—-(cyclopropylsulfonyl)phenyl]-3-[(lQ, 30,

4) -3, 4-difluorocyclopentyl] -N-[5-(4-methoxybenzyloxy)pyrazin-

2-yl]acrylamide
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MS (CI') m/z: 403.1 (MH") [0162] Example 20 10 (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen y1l]acrylic
acid [0163] [Chemical formula 27] FF .H1 CO2H MeO OSO /15 [0164]
According to the method described in Example 4, (E)-3-[(la, 3 a,
)-3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen 20
yllacrylic acid (428 mg) was obtained from (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen 109
[Chmﬁf]%?:rﬁi%rangildl 8th%/?ister (550 mg) obtained in Example 19. 1H NMR (400
MHz, CDC13) 5 1.91-2.19 (m, 4H), 2.49-2.61 (m, 1H), 3.26 (s, 3H), 3.42
(t, J£6.1Hz, 2H), 3.79 (t, J = 6.1 Hz, 2H) , 4.74-4.96 (m, 2H), 7.23 (d,
J=104AYz, 1H), 7.35 (d, J =4 Hz, 2H), 7.93 5 (d, J = 7.9 Hz, 2H). MS
(Gsyr w5.1 (MH") [016

[017

H
N N
AT
>
O&,S\so N (o]
[0176]

A solution of 5-(4-methoxybenzyloxy)pyrazin-2—-amine (90 mg)

in anhydrous pyridine (0.49 mL) was added dropwise at a room
temperature in an argon atmosphere into a solution of an acid
chloride (146 mg) of the
(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[ (1o, 30,
4) -3,4-difluorocyclopentyl]acrylamide obtained in Example 10 in
anhydrous tetrahydrofuran (0.49 mL), and the resultant mixture was
stirred for about 2 hours at room temperature. Ethyl acetate was
added to the reaction mixture, and the mixture was then washed with
a 10% citric acid agqueous solution. The organic layer was washed
with a saturated sodium hydrogen carbonate agqueous solution (10
mL x 2), and then washed with saturated brine (10 mL). The washed
organic layer was dried over anhydrous sodium sulfate and filtrated,
andthenthe solvent was removedunder reducedpressure. Theobtained
residue was purified by silica gel column chromatography (elution
solvent; hexane : ethyl acetate = 1:1) to give

(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[ (1o, 30,

114



10

15

20

Example 21 (E)-3-[(la, 3a, 10

4(x)-3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen

y1]-N-(thiazol-2-yl)acrylamide [0166] [Chemical formula 27] F F~,H NYN

McO,~~S " 0 SJ O'15 [0167] According to the method described in

Example 5, (E)-3-[(la, 3 a, ,
40) - 364 704 TR O TS RN B 1A D eth bRy &R RS RAhehox Y ) pyrazin-
2_ylél]-N?Xhiazo -2-yq%c6ylan3ide (44.8 mg) was obtained from 20 (E)-3-[(la,

8.4 ?I?,il-oelflu(orocygfg entyl]-2-[4-(2-methoxyethylsulfonyl)phen y1]

ic acid (100 mg&) obtained in Example 20 and 2-amjinothiazole 110

Ty T NUIR (300 M, COCTS) S 963 50 ) 2200 2 52 fh, 220
G 3o (e P Ol 72 o iy 26 (@5 L10° Mo adf o
0 G S T NS (ST i 457 18 ARMS (B Tor O 0 = 10+
iz, PAPHZIFZN204S2(MHY: caled, 43710673 fpund, o 14y, 7.46 (4, 0 =
8.5 Hz, 2H), 7.86 (d, J = 1.2 Hz, 1H), 8.02 (d, J = 8.5 Hz, 2H),
9.13 (d, J = 1.2 Hz, 1H).

MS (ESI') m/z: 570.2 (MH").

HRMS (ESI') for C,oH30F,N505S (MH'): calcd., 570.18742; found,
570.18681.

[0177]

Third Step

(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[ (1o, 30,

4) -3,4-difluorocyclopentyl] -N- (5-hydroxypyrazin-2-yl)acrylami

de

[0178]

[Chemical formula 32]

[0179]

Trifluoroacetic acid (1 mL) was added at a room temperature
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457.10653. 10 [0168] Example 22 Compounds 2D and 3D of the present
invention were produced according to the same procedure as in Example
21.[0169] 15 [Chemical formula 29] FP"HH N SA MeO~/~100 0O
[0170] [lable 38] 111 Compound Structure (A) 1 H NMR (400 MHz) MS

. (m/z) No. CDCI3) S 1.90-2.22 (m, 4H). 2.36-2.50 (m, 1H),(ESI+) 466.2
n aé.s“*ﬁ(é?%?,@%ﬂ?%ﬁ),%?4?‘(&8’41:‘%.%%12, 21%), MH+) N Me 3.84 (t, J =
5.8 Hz, 2H), 4.70-4.95 (m. 2H), 7.17 (d, 2D N J = 10.4 Hz, 1H), 7.46 (d, J
() ~27[§ HeS Y B OPBORKIs; U155 8703 OIS YH, 8503 (d.% = 7% Hz, 2H),
9.48 (s, 1H). CDCI3) S 1.88-2.16 (m, 4H). 2.30.2.46 (m, 1H), ESI+) 454.2
400 331G MY CE A6 E 9P 8B ML, 20, 3275 (s WRD O WS Blgsce) Fyr ez in-

2—yl?§%¥§1%§&5%6§f5%6$g5pr’gﬂ¥§g¥ous dichloromethane (1 mL), and

the resultant mixture was stirred for S5 minutes. A saturated sodium
hydrogen carbonate agqueous solutionwas added tothereactionmixture
to adjust the pH to 8. The reaction mixture was then extracted with
chloroform (20 mL x 2). The organic layer was washed with saturated
brine (20mL). Thewashedorganic layer wasthendriedover anhydrous
sodium sulfate and filtrated, and then the solvent was removed under
reduced pressure. The obtained residue was purified by silica gel
column chromatography (elution solvent; chloroform : acetone =5:1)
to give (E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(1a, 30,

4a) -3,4-difluorocyclopentyl] -N-(5-hydroxypyrazin-2-yl)acrylami
de (41 mqg).

'HNMR (CHC1ls;, 400MHz) *1.11-1.18 (m, 2H), 1.41-1.48 (m, 2H), 1.92-2.18
(m, 4H), 2.36-2.49 (m, 1H), 2.52-2.60 (m, 1H), 4.74-4.95 (m, 2H),
7.11 (d, J = 10.9 Hz, 1H), 7.28 (brs, 1H), 7.44 (d, J = 8.5 Hz,
2H), 7.95 (d, §J =1.2 Hz, 1H), 8.03 (d, J = 8.5 Hz, 2H), 8.48 (d,
J = 1.2 Hz, 1H).

MS (ESI') m/z: 450.1 (MH").

HRMS (ESI') for C,H,,F,N50,S (MH"): calcd., 450.12991; found,
450.12959.

[0180]

Fourth Step
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3DNJ=2,4Hz, 1H),7.11(d, J=11.0 Hz, 1H), 7.25 (d, J = 2.4 Hz, 1H),
7.44 (d, J = 7.9 Hz, 2H), 7.47 (brs. 1H), 8.02 (d, J = 7.9 Hz, 2H). 0171]

Example 23 Ethyl 2-(5-{(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(la, 3a, 5
4a)-3,4-difluorocyclopentyl]lacrylamide}pyrazin-2-yloxy)acetate First Step
5- (4 Methox benzyloxy)pyrazm -2- amlne [0172] Chemical formula

Ethy r A QR QAP) ; N0 ."' Py (

rﬂnder the same condltlons Next the reactlon mlxture was transferred to
a metal seal tube. A copper powder (146 mg) and
2- am| oES-bro ()jzj@ime (300 mg) were added, and the resultant 5

[018

[Che%tx ure Wasrp'rea?e d stirred at 160C for about 6 hours. After cooling,

25% aqueous ammonia and water were poured into the reaction solution.
The rgaction mixture was stirred for 1 hour at room temperature, and then

ough Celite. Water (20 mL) was added to the filtrate, and the
pklure was extracted with

NN
I ~ (010 2Et
A :
e N0
[0182]

Ethyl bromocacetate (74 UL) and silver oxide (92.9 mg) were
added at a room temperature in an argon atmosphere to a solution
of (E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[ (1o, 30,

o) -3,4-difluorocyclopentyl] -N-(5-hydroxypyrazin-2-yl)acrylami
de (150 mg) in anhydrous toluene (5 mL), and the resultant mixture
was heated and stirred for about 22 hours at 100°C in an argon
atmosphere. The reaction mixture was cooled, and then filtrated
through Celite. After filtration, the solvent was removed under
reduced pressure. The obtained residue was purified by silica gel
column chromatography (elution solvent; chloroform : acetone=5:1)
togiveethyl 2—-(5-{ (E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[ (1
3a,
4a) -3,4-difluorocyclopentyllacrylamide}pyrazin-2-yloxy)acetate
(35 mg). IR (ATR) 3300, 2983, 1746, 1666, 1603, 1519, 1400, 1375,

1353, 1316, 1292, 1208,1186, 1140, 1087, 1044, 1025, 994, 972 cm'.
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10 ethyl acetate (20 mL x 3) . The organic layer was washed with
saturated brine (50 mL) . The washed organic layer was dried over
anhydrous sodium sulfate and filtrated, and then the solvent was
removed under reduced pressure. The obtained residue was purified by
silica gel _column chromatography (elution solvent; hexane : ethyl acetate

HONMR) GRS by il 8- {BRbthaxybEngyibRy) Byrazif2ramie)(168'mg). 1H - 3 B2/
NMR (CHC13, 400 MHz) 3.81 (s, 3H), 4.12 (brs, 2H), 5.21 (s, 2H), 6.90
3H) . 55:{951; ﬁ1§ SHly, %ﬁ(d,%’ 3(%73 l—%z'? zjm,(?.fg]g?(d,)}5,:%__(23'42%"3)1”5?7%1) '
J=1.2 Hz, 1H). MS (El) m/z: 231.1(M"), 20 HRMS (EI
2'52%2?&3 021(’1&/?%: (I\:ﬂaiéjg.,)égfl 08: %8%3,1{531%8. %1 z%r econd™ 2H)
4.90?%‘0 (5232'[47'(C1y§|c’(]p op isglf{)&ygpggnyq-g-[(lo , 33, ?%)2 = 8.5 Hz, 2H),
- Zn_

ifiucrocyciopentyi]-N-[5-(4-methoxybenzyidxy)pyra

2-y3lacryjamide, 113 [0175]. [Chmigal.for 3 e F--HAQO
> 7 47[0(#6:1’5@6&@%%019 -(4%65#&%?)%%\2;}3%( )plfllrg.;\l%-éijdml_lbne_ (%gmé‘)z in“H
9. Og_arzgydrgug pi/r.igiqg %O.%WL) was added dropwise at a room temperature

in‘art argon atmosphere into a solution of an acid chloride (146 mg) of the

MS (Q.?S)izj[%(%czlogr?@ybsuI(fgﬂyl))phenyl]-\?.-[(la, 3a,
HRMS (ESI') for CisHpeFoN306S (MH'): calced., 536.16696; found,
536.16654.
10 [0183]
Example 24

2—(5-{(E)-2-[4-(cyclopropylsulfonyl)phenyl]-3-[(lQ, 30,

4a) -3,4-difluorocyclopentyl]acrylamidel}lpyrazin-2-yloxy)acetic

acid
15 [0184]

[Chemical formula 34]

[0185]
IR (ATR) 3304, 2942, 2535, 1729, 1665, 1609, 1520, 1469, 1437, 1360,
20 1314, 1288, 1239, 1200, 1177, 1141, 1071, 1048, 1028, 994, 973 cm .

'HNMR (DMSO, 400MHz) *1.00-1.18 (m, 4H), 1.81-2.00 (m, 2H), 2.06-2.25
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10 4(x)-3,4-difluorocyclopentyl]acrylamide obtained in Example 10 in
anhydrous tetrahydrofuran (0.49 mL) , and the resultant mixture was
stirred for about 2 hours at room temperature. Ethyl acetate was added to
the reaction mixture, and the mixture was then washed with a 10% citric

B e e

she h 8tur§ted %ln (10 oli%’l heyvafhegj organlc Iagegl\év,as drSed

t’anhy ro S’sodium sul ate 2n rated,

ndthgngw:ﬁolve asrgnbove # ?redliceéjpﬁessuI .Th Ob}ﬁ'”?g T 1.2
0

d reS|due was purifie ’by S|I|ca mn chromat’ogr Hy elution

1 Venjgiz:?oerbsylgulfor?;/%e% reb [T)i‘tci(l ﬁ%a 114

5 ég)hB 4 di jluor ciope -[5 (4-methoxybenzyioxy)pyrazin-
acr;rﬂam|d (?160 m 1HNMR (CHC13, 400 MHz) 1.10-1.17 (m, 2H) ,

et B S, S

c0g 2H) 415 (d, J= 10.3 Hz, 1H), 738 d,J= 85Hz 2H) 7.44 (brs, 1H),
TAE: 3= 8.5 Hz, 2H), 7.86 (d, J = 1.2 Hz, 1H), 8.02 (d, J = 8.5 Hz, 2H),

1018348 (d, J = 1.2 Hz, 1H). MS (ESI") m/z: 570.2 (MH") 10 HRMS (ESI') for
C29H30F2N305S (MH"): caicd., 570.18742; found, 570.18681. [0177]

RefeIggg(§t%9<a@ge[41(cyciopropyisuIfonyi)phenyl] -3-[(la, 3a, 15
4a)-3,4-difluorocyciopentyi]-N-(5-hydroxypyrazin-2-yi)acrylami

10 (loe, 3d, 4d)-3,4-Difluorocyclopentylmethyltriphenylphosphonium

iodide

First step

(1a, 3B, 4B)-3,4-Dihydroxycyclopentyl]methyl benzoate

[0187]

15 [Chemical formula 35]

HO

w0, o

O

[0166]

N-methylmorpholine N-oxide (a 50% aqueous solution, 22.0 mL)
and osmium tetroxide (a 2.5% t-butanol solution, 1.90 mL) were

20 dissolved in acetone (190 mL). A solution of
(3—cyclopenten—-1-yl)methyl benzoate (W093/18009, Japanese

Translation of PCT International Application No. Hei 7-506816) (20.2
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de [0178] [Chemical formula 32] FFHN p Na'H OSO 20 [0179]
Trifiuoroacetic acid (1 mL) was added at a room temperature 115 in an
argon atmosphere to a solution of
(E)-2-[4-(cyciopropyisuifonyi)phenyl]-3-[(la, 3a, 4q,)-3,
. 4-difluorocyciopent i-Nc-}L%-y- thoxybenzyioxy)pyrazin- 2-yllacrylamid _
5) L1669 AROIOLA dIBOTHEIAT B NS A Bt ety SoTut o
ixture was stirred faor 5 minutes. A saturated sodium hydrogen carbonate
over ol o 0o WAL B b e Teacon tiGuro. s Aer e pH 16 B2 =t
The reaction mixture was then extracte Wit% chlorofor mL x 2
oo AR RS af Wbe GaLAEY with CAUIPAEH Bind (30 1) . TR W7ae
nr) GLANE lpyer was then dried over antydrous 10.sodium sulfate and | o,
‘f]iﬁra?ea, and then Fhe solventwas removed Under “reduced p%essure. The
obtained residue was purified by silica gel column chromatography . .
o Sob ot e R ShBne Lol s o0 Ted et ial 1y wich
( %4 cyciaopropyisuifonyi)ph I]E-ﬂ (—}(Ia 3a,
S AN i i P AR A R L S, R
acue1g) TANMR (G2, 400MHA) A L3483, 1848 (Mot v

anhydrous sodium sulfate, and concentrated under reduced pressure.

%§1(19O

Toluene (120 mL) was added to the residue, and the precipitated
crystals were collected by filtration to give [(la, 3B,
4B)-3,4-dihydroxycyclopentyl]methyl benzoate (16.9 g).

'H NMR (CDCls) & 1.71-1.78 (m, 2H), 1.95-2.02 (m, 2H), 2.27 (br,
2H), 2.75-2.87(m, 1H), 4.19-4.23 (m, 4H), 7.43-7.47 (m, 2H),
7.55-7.59 (m, 1H), 8.01-8.04 (m,2H).

The filtrate was concentrated under reduced pressure to give
amixtureof [(1la, 3B, 4B)-3,4-dihydroxycyclopentyl]methyl benzoate
and [ (1B, 3B, 4B)-3,4-dihydroxycyclopentyl]lmethyl benzoate (4.23
g, aratio of about 1:2 determined by the integration ratio of 'HNMR) .
'H NMR (CDCls) &1.58-1.65 (m, 1.3H), 1.71-1.78 (m, 0.7H), 1.96-2.17
(m, 2H), 2.75-2.85 (m, 1H), 4.09-4.32 (m, 4H), 7.42-7.46 (m, 2H),
7.54-7.59 (m, 1H), 8.01-8.06 (m, 2H).

[0189]
Second step

(3a0, 50,

6adl) - (Tetrahydro-4H-cyclopenta-1,3,2-dioxathiol-5-yl)methyl
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(m, 4H), 2.36-2.49 (m, 1H), 2.52-2.60 (m, 1H), 4.74-4.95 (m, 2H), 7.11 (d,
J =10.9 Hz, 1H), 7.28 (brs, 1H), 7.44 (d, J = 8.5 Hz, 2H), 7.95 (d, J = 1.2
Hz, 1H), 8.03 (d, J = 8.5 Hz, 2H), 8.48 (d, 20 J = 1.2 Hz, 1H). MS (ESI")
m/z: 450.1 (MH") HRMS (ESI") for C21H22F2N304S (MH'): caicd.,

benz450.12991;_f und,i 4eE>0.12959. [0180] 25 Fourth Step 116 Ethyl

—Ei%%é@f&%(@%gp{opyisuifonyi)phenyl]-3-[(la, 3a,

(01 9?1 )-3,4-difluorocyciopentyilacrylamide}pyrazin-2-yioxy)acetate [0181]
hemical formula 33] F, IIH,\N 'N" / O2Et 0, 0s%% N O 5[0182]

(Ch Ethyl br oaceltate 4 RL) and silver oxide (92.9 mg) were added at a

“toom femf)érr%furae i% a]n argon atmosphere to a solution of
(E)-2-[4-(cyciopropyisuifonyi)phenyl]-3-[(la, 3a, 10

,4ﬁiifluorocyciopentyi]-N-(5-hydroxypyrazin-2-yi)acrylami de (150

5 mL) , and the resultant mixture was heated

for about rs at 100C in an argon atmosphere. The

i , and then filtrated through Celite. After

t was removed under

[0191]

[ (1o, 3B, 4B) -3, 4-Dihydroxycyclopentyl]methyl benzoate (5.00
g) was suspended in carbon tetrachloride (75 mL). Thionyl chloride
(1.90 mL) was added to the suspension, and the mixture was heated
for reflux under stirring for 1.5 hours. Thionyl chloride (0.50
mL) was further added to the reaction mixture, and the mixture was
heated for reflux under stirring for 1 hour. The reaction mixture
was concentrated under reduced pressure, and toluene (25 mL) was
added to the residue. The mixture was concentrated under reduced
pressure and dried under reduced pressure to give (3ad ,5Q,
6ad) - (tetrahydro-4H-cyclopenta-1, 3, 2-dioxathiol-5-yl)methyl
benzoate S-oxide (6.09 g). The obtained (3aq, 50,
6adl) - (tetrahydro-4H-cyclopenta-1,3,2-dioxathiol-5-yl)methyl
benzoate S-oxide (4.27 g) was mixed with acetonitrile (30 mL) and
carbon tetrachloride (30mL). Sodiumperiodate (6.46 g), ruthenium
chloride hydrate (31.3 mg), and then water (30 mL) were added to
themixture, andtheresultant mixturewas stirredat roomtemperature

for 30 minutes. Dichloromethane (50 mL) was added to the reaction
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15 reduced pressure. The obtained residue was purified by silica gel
column chromatography (elution solvent; chloroform : acetone =5:1)
togive ethyl 2-(5-{(E)-2-[4-(cyciopropyisuifonyi)phenyl]-3-[(1a, 3 a,
4(x)-3,4-difluorocyciopentyi] acrylamide}pyrazin-2-yioxy)acetate 20 (35

.. mQg). IR (ATR) 3300, 2983, 1746, 1666, 1603, 1519, 1400, 1375, 1353,
““thég&ﬁﬁgiHES%ﬁgﬁ%, Eﬁfﬁ%@?ﬂﬁﬁ%fﬁfﬁf%@%%)i A 25497 1 TRen
cre MGG UL T AR Wy
oy S A S B B A0
nc L 5 i) RIS (E010) 1o o REBE SR A068 VL. Eaiod 630 TEbwe

5 solu "_Jl(‘é‘f%@%@é?ﬁ%@l‘gﬁ%ﬁ%\ﬁ%ﬁﬂgﬁ'?ﬁél%_%g[ﬁg’d&él’m thiosulfate solution
o <R ey B2 oM, 9 B
sodium sulfate, and concentrated under reduced pressure. The
residue was dried under reduced pressure to give (3ad, 5,
6ad) - (tetrahydro—4H-cyclopenta-1, 3, 2-dioxathiol—-5-yl)methyl

10 benzoate S,S-dioxide (4.35 g).
MS (CI') m/z: 299 (MH").
HRMS (CI') for Ci:His0sS (MH'): caled., 299.0589; found, 299.0593.
[0192]

Third step

15 [(la,, 30, 4P)-3-Fluoro-4-hydroxycyclopentyl]lmethyl benzoate

[0193]

[Chemical formula 37]

2

w0l s

o

[0194]
20 Tetrabutylammonium fluoride hydrate (571 mg) was dissolved
in anhydrous acetonitrile (5 mL), and the prepared solution was

concentrated under reduced pressure. The same procedure was
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pLNO OO0 [0185] IR (ATR) 3304, 2942, 2535, 1729, 1665, 1609,
1520, 1469, 1437, 1360, 20 1314, 1288, 1239, 1200, 1177, 1141, 1071,
1048, 1028, 994, 973 cm 1. IHNMR(DMSO, 400MHz) 1.00-1.18 (m, 4H),
1.81-2.00 (m, 2H), 2.06 2.25 118 (m, 2H) , 2.45-2.60 (m, 1H) , 2.85-2.92

H) ., 483(8 4.83-5.06 (m, 2H), 6.69 (d, J =10.3.Hz, 1 47
P% 3 il oot S50 anf BT G 3 L S T puced
d,J=1.2 Hz, lH) 10.7 (s, 1H), 13.0 (brs, 1H) 5 MS (ESI)m/z 508.1
presﬁ\%ﬁ%""ﬁﬁl@léj(%% f‘?o?‘é?%FF?iFZI\Té’(%ﬁe( Sa&’ﬁ&ﬁs g3EBydissolved
found, 508.13523. é0186] Reference Example 1 10 (la, 3a,

in d%é’)%ﬁtﬁ?lﬁfoecg/ %b%ﬁfy]ﬁetﬁ@lt?}ﬁﬁenylb%gph 1m iodide First step
SO K SR G R T R I
benzoate S,S-dioxide (500 mg) was added to the prepared solution,
and the mixture was heated to reflux under stirring for 45 minutes.
Then, the reaction mixture was concentrated under reduced pressure.
The residue was dissolved in ethanol (5 mL), and sulfuric acid (0.15
mL) was added thereto. The mixture was heated to reflux under
stirring for 10 minutes, and the reaction mixture was concentrated
under reduced pressure. The residue was dissolved in ethyl acetate
(40 mL) . The resultant solution was washed with a saturated aqueous
sodium hydrogen carbonate solution (5 mL) and then with saturated
brine (5 mL), dried over anhydrous sodium sulfate, and concentrated
under reducedpressure. Theresiduewaspurifiedbysilicagelcolumn
chromatography (eluent : hexane/ethyl acetate =1:1) to give [ (1,
30, 4B)-3-fluoro-4-hydroxycyclopentyl]lmethyl benzoate (342 mg).
MS (EI) m/z: 238 (M').

HRMS (EI) for Ci3H;5FO3(M'): calcd., 238.1005; found, 238.1046.
[0195]

Fourth step

[(la, 30, 4d)-3,4-Difluorocyclopentyl]lmethyl benzoate

[0196]

[Chemical formula 38]
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N-methyimorpholine N-oxide (a 50% aqueous solution, 22.0 mL) and
osmium tetroxide (a 2.5% t-butanoi solution, 1.90 mL) were 20 dissolved
in acetone (190 mL) . A solution of (3-cyciopenten-1-yi)methyi benzoate
(W093/18009, Japanese TransiationofPCTInternational Application No.
Igel 7-506816) (20 2 119 g) in acetone (125 mL) was added dropwise to
repared soluyj ver 105 minutes under stirring, and the mixture
perature for 15 hours. Chloroform (310 mL) and
, dded to the reaction mixture, and the organic layer
was 5 coIIecte 1. The collected organic layer was washed sequentially with
loric acid (2X90 mL) , water (90 mL) , and a saturated
Ol9a}ﬂueous sodium hydrogen carbonate solution (60 mL), dried over
hydrous sodium sulfate, and concentrated under reduced pressure.
Toluepe (120 m LW s added to esidue, andljhe recipitated 1
crygﬁ] WJ%re’ cJﬁ ct%d ?le ﬂﬁ’gtl gﬁ/%ﬁ%iacy§ é)ntyg megh 9 benzoate
,4-dihy rox cIo ]me hyl. benzoate 1%w@ 1H NMR (CDC13)
(32 Ao o ot I BT G ko 11
4.19-4.23 (m, 4 47(m, 5-7.59-(m, 1H),.8,01-8.0
solu n%OZDH)g%SBFJhS @trﬁteetwag ce)(ncgnit_?atg& %ﬁcsjg?%eg uctd%%giou% t glv%a55 mg)

inan® 8%% 4@%&%@@@%?&! o 2/%% t%?@&\’cﬂg‘c?@ébgf?%%ﬁ?eé%xture,

[(Z(3, 3 1)-3,4-dihydroxycyciopentyijme benzoat g, a ratio

and @Eé‘%&‘&%u@ed%ta%”ﬂ'%%qgéﬂ the integration rafio of 1HNMR),. [ '\1'\"5 hours.

(CDC13)5 1 581 .65 (m, 1 .3H), 1.71-1.78 (m, 0. 7H) , 1.96-2.17 20 (m,

The %é)a&@%%%%&% 45%3%&%&”5 450, 14220482 s Ji3%H #94r ogen
(m, 1H), 8.01-8.06 (m, 2H).

carbonatesolutlon(IOmL),andtheresultantsolutlonwasextracted

with ethyl acetate (2 x 30 mL). The ethyl acetate extracts were
combined, washedwith saturatedbrine (2x10mlL), driedover anhydrous
sodium sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (eluent :
hexane/ethyl acetate = 4:1) to give [(la, 3,

4) -3, 4-difluorocyclopentyl]methyl benzoate (233 mg).

MS (CI') m/z: 241 (MH").

HRMS (CI") for Ci3HisF0,(MH"): caled., 241.1040; found, 241.1043.
[0198]

Fifth step

[(la, 30, 4d)-3,4-difluorocyclopentyl]methanol

[0199]

[Chemical formula 39]
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Second step (3aa, 5a, 25
6aoc)-(Tetrahydro-4H-cyciopenta-1,3,2-dioxathioi-5-y1l)methyi 120
benzoate S,S-dioxide [0190] [Chemical formula 36] 0%,0 H O~s O 5
[0191] [(la, 33, 4)-3,4-DihydroxycycJopentyJHmethyJbenzoate (5.00 Q)
was suspended in carbon tetrachloride (75 mL) Thionyi chloride (1.90
mg) was added to the suspension, and the mixture was heated for refiux
un@er stirring for 1.5 hours. Thionyi chloride (0.50 10 mL) was further
io the re Mactlon mixture, and the mixture was heated for refiux
un orStiui r 1 hour. The reaction mixture was concentrated under
reduced pressure, and toluene (25 mL) was added to the residue. The
ixture was concentrated under reduced pressure and dried under
reduced pressure to give (3aa ,5a, 15
6a )- tetra dro 4H- cyciopen 1,3,2-dio ath|0| 5-yj)methyi benzoate
ﬁ e(6 q%e(ﬁﬁamegigacL9¥q opentyyir1 X P benzoate (221
6aa) etrah dro fH- cyngenta 1 %52 d593<ath i- -2 )mceth¥l| b n%%actasswm
% -OXi g was mixed \ W|th acetonitfile ( }an carbon

[020

t I OomL f th .
carbpi (%?gtge?(%%%%g lglln‘gat %n Watel]r?&a;)gné] 3%@(9% ;u Ium% mlé%rrlggéﬁd rony

ana DIgresiiantmixute yas. stired atroem temperaure, for 30, minttes., 1oyrs .

Dichioromethane (50 mL) was added to the reaction

The reaction mixture was concentrated under reduced pressure, and
theresiduewaspurifiedbysilicagel column chromatography (eluent :
hexane/ethyl acetate = 1:2) to give [(la, 3,

4) -3, 4-difluorocyclopentyl]lmethanol (123 mg).

MS (CI') m/z: 137 (MH").

HRMS (CI') for CgH;1F,0 (MH'): caled., 137.0778; found, 137.0801.
[0201]

Sixth step

(loe, 3a, 4a)-3,4-Difluorocyclopentylmethyl iodide

[0202]

[Chemical formula 40]

[0203]
Iodine (120 mg) was added to a solution of imidazole (64.5

mg) and triphenylphosphine (124 mg) in dichloromethane (2.0 mL)
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121 mixture, and insoluble materials were removed by filtration. Then, the
organic layer of the filtrate was separated, and the aqueous layer was
extracted with dichioromethane (50mL). The organic layer and the
dichioromethane extract were combined. The combined 5 solution was
washed with a 1 mol/L aqueous sodium thiosulfate solution (2 x 40 mLé
u“deﬁﬁd’ﬁw%ejn“\ﬁi%l%]]&té??z ity Griéd BVer Ehhyarcus= Séthidm SairstErand = v ©
concentrated under reduced pressure. The residue was dried under
For udted pressuredGive (3a 84, ton of [(ta, 3a,

6aqc)-(tetrahydro-4H-cyciopenta-1,3,2-dioxathioi-5-yi)methyi 10 benzoate
40) — & e £ 35 Y BT MBS 286 k) A FRMEY(CH 13 ch L or omethane
C 1506S (MH): caicd., 299.0589; found,.299.0593._[0192] Third ste
(05181005 AR ocra A Py B Eapor it SRt (ST -® =2
Stir%%rg-:-mjccal formula 37LrF HOW(;,d]/:.OLlO 901[10194] 20 Teltrrl%%lit ammonium .

Goride h%%{le 571 mg t\/%/lz;fsedlssolved in gr?ﬁydarg(&s acetonitri ee(gn FH}_ ,rlals

wereaPQr}QSeDéeBar%‘%f’E’!_»“%'g”o"rVﬁS qoncentiated under reduced pressure, The, . |
same proce%re was ﬁrepeated aglgltlonal two times, and the residue

the PP dr”aeé’e“’i‘qg;\esr %‘?9}%"3‘%‘1e‘%{eé§”rseﬁtfggf%ré‘?”%'B%E%%nTQEJS%‘Q%ao”éraphy to
residue was dissolve

give (la, 3a, 40)—-3,4-difluorocyclopentylmethyl iodide (28.0 mg) .

MS (EI) m/z: 246 (M").

HRMS (EI) for CgHoF,I (M"): calecd., 245.9717; found, 245.9741.

[0204]

Seventh step

(lo, 30, 40) = (3,4-Difluorocyclopentyl)methyltriphenylphosphonium

iodide
[0205]

[Chemical formula 41]

[0206]
(la, 3a, 4a)-(3,4-difluorocyclopentyl)methyl iodide (9.84
g), triphenylphosphine (12.6 g), and acetonitrile (3 mL) were mixed

and stirred at 90 to 95°C for 4 hours. Acetonitrile (2mL) was further

added to the reaction mixture, and the mixture was further stirred

at 90 to 95°C for 20 hours. After cooling, diethyl ether (50 mL)
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in dehydrated acetonitrile (5 mL). (3aq,, 5q,,
6a(x)-(Ttetrahydro-4H-cyciopenta-1,3,2-dioxathioi-5-yi)methyi 5 benzoate
S,S-dioxide (500 mg) was added to the prepared solution, and the
mixture was heated to ref lux under stirring for 45 minutes. Then, the
reaction mixture was concentrated under reduc%d pressure. . The residue

as GRissSived n Bianor 5ty anasuIftiid adid (615 Mty WhisSsuded St2 s

thereto. The [}’Qix%u.r? was heated t% refiuxl nder 1(9 stirring for 10 minutes,
werecqﬁEFcte dﬁ 1lfration. h%c ecte cr%sé% sweres*ngnded
an e reacti mixture was concentrated under reduce pressure.

in o T R oot s ol sl (0L e et IO o
amoufeJesidie yas purtiedoy siioa ool column SHOMALOGIAPRLELENt Lo g ve
tne $9 310 IER s perIne boccne (042 ). WS

1 8.146. [0 urth step [(la, _
: Nl\égl%c)(-S,4-Dﬁ%’ro@%o%%n@i]%é?hiyi%é%r?goa(trg' [021%)6] [Czﬁelnzic%f go%m&?d 2B

2. 69381 123 I, O 0197] flog,3a4Q-3-Fluorg-ashydroxygyclopentyllmetiyl 54 5 -
benzoate (326 mg) was dissolved in anhydrous tetralhydrofuran (5 mL). A

7.3, 2.4 Hz, 1H), 4.74-4.92 (m, 2H), 7.31-7.90 (m, 15H).

[0207]

Reference Example 2

2—(5-Aminopyrazin—-2-ylthio)ethanol

[0208]

[Chemical formula 42]

HgN\[N\
L
N, SNOH

[0209]

According to the method described in W02004/052869,
2-hydroxy-l-ethanethiol (0.93 mL) and
tetrakis(triphenylphosphine)palladium (3.39 g) were added to a
solution of 2-amino-5-bromopyrazine (1.00 g, 5.75 mmol) in
N, N-dimethylformamide (15.1 mL), and the mixture was heated and
stirred at 120°C in a sealed tube for about 3 hours. After cooling,
the reaction mixture was diluted with water and extracted with a

mixed solution (dichloromethane : ethanol =5:1) (100 mL x 6). The
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5 solution of bis(2-methoxyethyi)aminosulfur trifluoride (455 mg) in

anhydrous tetrahydrofuran (2mL) was added to the prepared mixture, and

the mixture was heated to ref lux under stirring for 1.5 hours. The reaction

mixture was added to a saturated aqueous sodium hydrogen carbonate

sqlution (10 ng , and the resultant solution was extracted 10 with ethyl
Or9dehcéta eaéf% IBHALF I THRE ethyFAcatAte EkiPActs Wiste "Eormibi %%,t%a%ﬁ/gd then
£11chsaurated biine (2OML), dred over anfiydrous, sodum sulfate and,

toncemtrated UntferTatced pressure. TRE Fresidie was puri |e%Ieby Sitics

el colJumn chromatogra eluent hexanel/ethyl acetate = 4:1) to give
The R LR Lot B T SR+ echyl

") m/z: 241 (MH"). HRMS (CI') for C13H15F202(MH:): caicd.,
aceté%ffoio;ﬁ’oﬁrghe& f%%‘?‘%ié&%ifﬁ?&é@% [ﬁg\,ﬂ%é,ace%ate s methanol
_ .~ 40o¢)-3.4-difiuorocyciopentyilmethanoi .[0199] [Chemical formula.39] 124 _ .
~ 10 R T 00T s B 4 4 Dh oLy Ryt C The eitie

benzpate (221 -mg) was dissolved._in ethangl {3 mL) . A solution pf .
o P s ke, (D) ks Aol g

MS (EEﬁRaVIWZSQ'Li“PP’ &P‘} 'ghe mixture was heated to refiux under stirring for
4'hours. The reaction mixture was concentrated under reduced pressure,

rrvsaNg rthe residue was purificby silica gel colymn ghromategraphly (elient 45
[0210]
Reference Example 3

5-[2-(Methylthio)ethoxy]lpyrazin—-2—-amine

[0211]

[Chemical formula 43]

H,N. N
L
d’ O/N\,SMB

[0212]

According to the method described in W02007007886, sodium
hydride (50% oily product) (314 mg) was added to methylthioethanol
(7.88 mL) under cooling with ice and stirring, and then copper (490
mg) and 2-amino-5-bromopyrazine (1.00 g) were added thereto. The
reaction mixture was placed in an autoclave and heated and stirred
at 160°C for about 5 hours. After cooling, the reaction mixture
was diluted with water (50 mL) and ethyl acetate (50 mL), and 25%
aqueous ammonia (2 mL) was added to the mixture to make it basic.

The reaction mixture was filtrated through Celite, and the organic
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hexane/ethyl acetate = 1:2) to give [(loc, 3a, 10
4a)-3,4-difluorocyciopentyilmethanoi (123 mg). MS (CI') m/z: 137 (MH").
HRMS (CI') for C6H11F20 (MH"): caicd., 137.0778; found, 137.0801.
[0201] Sixth step 15 (loc, 3a, 4a)-3,4- DifIuorocyciopentyimethyi iodide
1 0202 hemlcal form a40 F~ Ft" 0203 d|ne 120 mg) was
Y0084 (b K sOidR O i aa’azole‘?éi 5 M) %Bet pheﬁy‘%hao% g1y =t e
oxct T |n dlchl%rom%thi\ne (62 0 mL) %%5 under oollnIg Wltg |c%Xar]1fdatcheS and the
Rixttire Was stirred at room?emp fatdie for30 niiRdtes. ﬁ'hen a soiution
10c, 3a, 4a)-3,4-difluoroc cig) ent |]methanolg, .0mg) in
Orgaalgugo¥1 han% «fgﬁéb\maéaééea o%he?esu& rthneo%ﬁ SUlfate’
ixture wa 5 stirred at room temperature for4 ours, and |n oluble
and %rgaft%rlals (v'f‘veres{rlé?nos\?edvgfllﬁtra?t%n “Here reS| uge o%galnea% e pressure'
conce Uaﬂn thefHU

The rero%na ograp y]%o glve? urmq) Slllcl?o%)el&;é%gu%ntgﬁaﬂ% I(ggl%éane
oo SRR 0 10 ) JGUENS 10 GO 0L
- 1099 (3cﬁe[%'f'MOSX‘i'?@%”%T,et'?P/e'EE'grh'S”WpQS%%%”eiU@ 3:1) to give the
title compound as white powder crystals (59.2 mg, yield: 6%).
MS (EI') m/z: 185 (M').

HRMS (EI") for C5H;1N30S (M'): calcd., 185.0623; found, 185.0613.
[0213]

Reference Example 4

5-(2-Ethoxyethoxy)pyrazin-2-amine

[0214]

[Chemical formula 44]

HoN N
L
N’ o/\/O Et

[0215]

According to the method described in Reference Example 3, the
title compound was obtained as yellow crystals (1.50g, yield: 41%)
from 2—-amino-5-bromopyrazine (3.48 g) and ethoxyethanol (36.0 g).
MS (EI) m/z: 183 (M').
HRMS (EI") for CgHi3N30,(M"): calcd., 183.1008; found, 183.0996
[0216]

Reference Example 5
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iodide 15 [0205] [Chemical formula 41] F, FI" Q,,,..,p+ph3I- 0206] (la, 3a,
4a)-(3,4-difiuorocyciopentyi)methyi iodide (9.84 20 g), triphenyiphosphine
(12.6 g), and acetonitrile (3 mL) were mixed and stirred at 90 to 95C for 4
hours . Acetonitrile (2 mL) was further added to the reaction mixture, and
0 to 95C for 20 hours. After cooling,
Sy 3% bwas addcd o fhe reaction mixture, and the
(02 lgrecipitated crystals were collectedby filtration. The collected crystals
W%re suspended in diethyl ether (50 mL) , and the suspension was
[ Cheglirggeld Iip c]:folluefg tq rystals. The collected crystals were washed with an
appropriate 5 amount of diethyl ether and dried under reduced pressure to
ngiveythe title compound (20 g). 1H NMR (400 MHz, CDC13) 5 1.72-1.85
2M), 2.17-2.29 (m, 2H), 2.69-2.82 (m, 1H), 3.86 (dd, J =7.3, 2.4 Hz,
myzﬂwg@e 2.4 Hz, 1H), 4.74-4.92 (m, 2H), 7.31-7.90 (m,
15H). 10 [0207] Reference Example 2 2-(5-Aminopyrazin-2-yithio)ethanoi
@]208] [Chemical formula 42] H2N_(N'~ 'N S~~iOH

Ha

5 [021
According to the method described in Reference Example 3, the

title compound was obtained as yellow crystals (644 mg, yield: 18%)
from 2-amino-5-bromopyrazine (3.48 g) and methoxypropanol (18.0
g) .

10 MS (EI") m/z: 183 (M').
HRMS (EI") for CgHi3N30,(M"): calcd., 183.1008; found, 183.1011.
[0219]
Reference Example 6

5-[2-(Dimethylamino)ethoxy]pyrazin-2—amine

15 [0220]

[Chemical formula 46]

N\ O\/\NMez
I 2,
HoN™ N

[0221]
According to the method described in Reference Example 3, the
20 title compound was obtained as a yellow oil (121 mg, yield: 23%)
from2-amino-5-bromopyrazine (500 mg) and 2— (dimethylamino)ethanol

(2.56 g) .
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15 0209] According to the method described in W02004/052869,
2-hydroxy-Il-ethanethioi (0.93 mL) and
tetrakis(triphenyiphosphine)palladium (3.39 g) were added to a 20 solution
of 2-amino-5-bromopyrazine (1.00 g, 5.75 mmaoi) in
MS NIN-dime'[.hy(J;‘grmamid (15.1 mL), and the mixture was heated and
(gtlr)reépéglz in &'%edied tube for about 3 hours. After cooling, the

reaction mixture was diluted.with water and acted with a mixed
HRMSso{IilCJi[ign %Eh%‘?‘%ﬁﬁgﬁgar@me%h'an%ﬁqﬁly (1 %tgm%%g%i T %7 olr%ghi%:z 42.
1 layer was dried o nhydraus sodium suylfate and then filtrate the
A G aereet o rodubet sbdsure: Thelfesidue wbee For 28
purified b lu hromatography (hexane ; ethyl _acetate = 1 : 1, then
4‘%%?%@%@: a?dn%ﬁl‘er?%’th; 5c§a%egﬁ1et%%a?1()lg'=5?oﬁl and Vvals'g B2, 1w,
recrystallized (using chlpraform) to give the title compound as yellow
7 8on§édle§::rystilélé(4g% ’mg?ﬁ ild: 440). MS (EI') m/z: 171 (M'). HRMS (EI)
6H S (M); caicg.,-171.0466; found, 171.0451. [0210] 10
IR (%.g]f{érén%g%%(ém&ﬂpﬁé '5‘:-% -%]l?ﬂe(t:ﬁlyithio)ethoxy]pyrazin-2-amine [0211]
[Ozzgihemical formula 43] HpN"N'~ N O*~,SMe 15 [0212] According to the
method described in W02007007886, sodium

Reference Example 7

5-[2-Methyl-2-(tetrahydro-2H-pyran-2-yloxy)propoxyl]pyrazin-2-a

mine

[0223]

[Chemical formula 47]

NS O\><OTHP
' -,
HoNT N

[0224]

According to the method described in Reference Example 3, the
title compound was obtained as brown powder crystals (60 mg, yield:
13%) from 2-amino-5-bromopyrazine (299 mg) and
2-methyl-2-[ (tetrahydro-2H-pyran-2-yl)oxy]-1l-propanol (1.50 g).
MS (CI) m/z: 268 (MH").

HRMS (CI) for Ci3Hy;N303 (MH'): calcd., 268.1661; found, 268.1645.
'H NMR (400 MHz, CDCl3) & 1.35 (s, 6H), 1.46-1.52 (m, 4H), 1.59-1.72
(m, 1H), 1.76-1.88 (m, 1H), 3.43 (td, J = 8.3, 4.3 Hz, 1H), 3.94

(ddd, § = 11.6, 5.2, 3.7 Hz, 1H), 4.11 (d, J = 10.4 Hz, 1H), 4.16
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hydride (50% oily product) (314 mg) was added to methyithioethanoi

(7.88 mL) under cooling with ice and stirring, and then copper (490 mg)

and 2-amino-5-bromopyrazine (1.00 g) were added thereto. The 20

reaction mixture was placed in an autoclave and heated and stirred at

160C for about 5 haurs, Aét r cooling, the reaction mixture_was diluted
(dr Wit \}v%\tezgl Go'mt) Andet y%l a((;:se'ta?e%()S‘O L ,garﬂﬁlZS% “aqueoti¥’ I, 7.54

mmaqnia (2 mL) was add %to the mixture tg make it basic. The reaction
%i)?tuae' \%alé%ﬂtra]tgg ‘thr%iﬁg dé i‘te,Jan_d t 'egorlaéhicﬁ%S layer and the
ous layer were separated. The aqueous layer was extracted with

= (gg%/? éczlté;%ias(sof r%e?ﬁx 2?,?6117?1% fhe extracts and the organic layer were
mbined, dried over anhydrous sodium sulfate, and filtrated. The solvent
s evaporated under reduced pressure. 5 The residue was purified by
silica gelE(}:{hronéato%raphy (hexane : ethyl acetate = 1 : 1) and then by

(d,

10225

Referenc

preparative 1L
1- [2NXANE. L S L

! 5l ) M) gl R ‘
5 ?HllNBOS (M"): caicd., 185.0623; found, 185.0613. [0213] Reference
xample 4 5-(2-Ethoxyethoxy)pyrazin-2-amine [0214] 15 [Chemical

[Cheﬁg){r&lﬁa 44] HZ2N N, 8I}IAO.%,.,,,,OEt [0215] According to the method
described in Reference Example 3, the

-
J
H2N N }NMez

[0227]

[02

Sodium hydride (156 mg) was added to a solution of
3-nitro-1H-pyrazole (196 mg) in anhydrous DMF (2 mL) under cooling
with ice, and the mixture was stirred at room temperature for 15
minutes. A solution of 1-chloro-N, N, 2-trimethylpropan-2-amine in
DMF (0.52 mL) was added to the resultant mixture, and the mixture
was stirred at room temperature for about 24 hours. A saturated
aqueous ammonium chloride solution (25 mL) and ethyl acetate (25
mL) were added to the reaction mixture and stirred under cooling
with ice. The organic layer was separated, washed with saturated
brine (100 mL), dried over anhydrous sodium sulfate, and filtrated,
and the filtrate was concentrated under reduced pressure. The
obtained residue was purified by silica gel column chromatography
(neutral spherical silica gel, ethyl acetate : hexane = 1:1) to

give N,N,2-trimethyl-1-(3-nitro-1H-pyrazol-1-yl)propan-2—-amine
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title compound was obtained as yellow crystals (1. 50 g, yield: 41%) 20
from 2-amino-5-bromopyrazine (3.48 g) and ethoxyethanoi (36.0 g) MS
(EI') m/z: 183 (M"). HRMS (EI') for CBH13N302(M"): caicd., 183.1008;
found, 183.0996 [0216] Reference Example 5 129

5-(3-Methoxypropox razin-2-amine [0217] emijcal formula 45] H2N
as yﬁliP&S"p@K% 5 ﬁfzﬁgﬁ/ﬁiéorﬁ?ﬁgé; i ’mgt‘]h%%gdes ﬁ%éd in Reference
xample 3, title compound was obtained as yellow crystals (644 mg,
(gile?d:lﬁg %6) %:ﬁ%n ﬁg%n no-5-bromopyrazine (3.48 g) and methoxypropanol

oo 318 QSN E e A AT LS 1) 9 CHIPRRN 11,
o B e R e
(70 .E{en‘fg'ie%%%&as@@‘f\?’ééhlen a mixed solution (ethanol-ethyl acetate,
4:1, 5 mL). Then, 10% palladium-carbon (7 mg) was added to the
prepared solution, and the solution was subjected to catalytic
reduction at 101 kPa for about 2 hours. The reaction mixture was
filtrated through Celite, and the filtrate was evaporated under
reduced pressure. The obtained residue was purified by silica gel
column chromatography (silica gel NH, ethyl acetate : hexane =1:1)
to give the title compound as a yellow oil (56.8 mg, yield: 94%).
MS (CI) m/z: 183 (MH").
HRMS (CI) for CoHisN, (MH'): calcd., 183.1610; found, 183.1615.
'H NMR (400 MHz, CDCls) & 1.50 (s, 6H), 2.03 (s, 6H), 2.53 (s, 2H),
3.59 (s, 2H), 5.56 (d, J = 2.4 Hz, 1H), 7.28 (d, J = 2.4 Hz, 1H).
IR (ATR): 1617, 1541, 1492 cm'.
[0228]
Reference Example 9

5-(2-Bromoethylthio)thiazol-2-amine

[0229]

[Chemical formula 49]
N—>\ Br
1 \\. ~

H,N ’ks S

[0230]
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20 title compound was obtained as a yellow oil (121 mg, yield: 23%)

from2-amino-5-bromopyrazine (500mg) and 2- (dimethylamino) ethanol
(2.56 g). 130 MS (CI) m/z: 183 (MH"). HRMS (CI) for C8H,5N40 (MH"):
calcd., 183.1246; found, 183.1242. 1H NMR (400 MHz, CDC13) 5 2.33

(s, 6H) .70 (t, J =5.8 Hz, 2H), 4.12 (brs, 2H), 4.31 (t, 5.8 Hz, 2H
’ 5%feop§ Dy g )1%67%& (d jﬂrl s lwinﬁ)ﬁ 280 16536527 "
3330 cm %] ReE1 rence Exg@
tetrg 2 Methy yI- -%te rah% ros2HS -pyran- yloxy)prosﬁloS@Tﬁlysré%ﬂ f a 10 mine

> (2 LAY I hGthol SLLBAd 1 KBt Ende el Sl o7

AC ot escribed |n Ez%feren

0,
ch1o§3HROUN Wa bta'”gg as prown go‘%’%ef cc%rlyséa}l'é (0. 010 1381 i rreq
rom 2 -amino-o-Dromopy razme

e e Mo, 20 HRWS (01 Tor LSOz 08 QT carod bga1” ™)
645. 1H NM F& CDC 3 1.3 6H), 1.46-1.52

o R e it D) 8 i), 935 (a3 99431 useose

was %QQr%éEeg*ﬂkae %5%2 37'9ér w&é@é& w19ﬁ' gtu éte%6br1ne

(100 mL), dried over anhydrous sodium sulfate, and filtrated, and
the filtrate was concentrated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (neutral
spherical silica gel, ethyl acetate : hexane = 1:10 and then 1:2)
and washed with hexane to give the title compound as white powder

crystals (1.06 g, yield: 39%).

o\

MS (EI) m/z: 238 (M").

HRMS (EI) for CsH,BrN,S, (M'): calcd, 237.9234; found, 237.9212.
[0231]

Reference Example 10

5-(3-Bromopropylthio)thiazol-2—-amine

[0232]

[Chemical formula 50]
N
U N~
H,N S S

According to the method described in Reference Example 9, the
title compound was obtained as a yellow oil (450 mg, yield: 7%)

from 5-(3-hydroxypropylthio)thiazol-2-amine (5.00 g).
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131 (d, J = 10.4 Hz, 1H), 4.21 (s, 2H), 4.88 (9, J = 2.9 Hz, 1H), 7.54 (d, J
= 1.8 Hz, 1H), 7.79 (d, J = 1.8 Hz, 1H) IR (ATR): 1620, 1487, 1379 cm-I.
[0225] 5 Reference Example 8
1-[2-(Dimethylamino)-2-methyipropyi]-1H-pyrazoi-3-amine [0226]
MS %?Shemaigz?l fpr;&éjlga 4@8: N HzN "N -NMez 10 [0227] Sodium hydride (156
(g Zdded’to a Solution of 3-nitro-IH-pyrazole (196 mg) in anhydrous
DME L) under cooling wijth ice, and.the mixture was stirred at
HRMSté%%éfa%?% for @gr%liqﬁﬁt%s&A)sblﬁﬁg[nC%f ELYREED TEET B oa620.
[023g},-chioro-N,N,2-trimethyipropan-2-amine in 15 DMF (0.52 mL) was added
o]the resultant mixture, and the mixture was stirred at room temperature
Refe1‘_for a(?é)u][:24 hoijés.ﬁsaturated agueous ammonium chloride solution (25
ﬁﬁaMéﬁWﬁmm&&SanwmaMmﬂomemmMmmmwmam
s- 2Siesnden eaoling. it e, Hhe.iganic ot wes sepaiateq yashed
d filtrated, and the filtrate was concentrated under reduced pressure.
e obtained residue was purified by silica gel column chromatography
Ch Igpeéjtrftl §8h r ag sgi gel, ethyl acetate : hexane = 1:1) to give
[ eN?NfaZ-trimeIiﬁylﬁ-]-(?a-nfl ro-1H-pyrazoi-1-yi)propan-2-amine 132 as yellow
powder crystals (QOn?emg, yield: 25%).
N

~

n
[023 %

3~
HoNTNg” 7S
[0235]

1-Methylpiperazine (3.47mL) was added tothe compoundobtained

in Reference Example 9 (150 mg), and the mixture was heated and
stirred at 60°C for 2 hours. After cooling, the reaction mixture
was concentrated under reduced pressure. Methylene chloride (10
mL) and a saturated aqueous sodium hydrogen carbonate solution (10
mL) were added to the residue, and the mixture was extracted. The
extraction was repeated twice, and the combined organic layers were
washed with saturated brine (7 mL), dried over anhydrous sodium
sulfate, filtrated, and evaporated under reduced pressure. The
obtained amorphous was washed with diisopropyl ether to give the
title compound as white powder crystals (137 mg, yield: 84%).
Melting point 106-108°C
EIMS m/z: 258 (M).

HRMS (EI) for CioHisNsS, (M"): calcd., 258.0973; found, 258.0978.
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MS (Cl) m/z: 213 (MH"). HRMS (CI) for C9H,7N402 (MH"): caicd,
213.1352; found, 213.1314.
N,N,2-trimethyi-I-(3-nitro-IH-pyrazoi-1-yi)propan-2-amine 5 (70.6 mg) was
dissolved in a mixed solution (ethanol-ethyl acetate, 4:1, 5 mL) . Then,
1 10% palladium-carbon (7 mg) was ad eg to the prepared solution, and
& Nw{%e(éc%%)ti%ﬁ%Vaggﬁ%j%?ctéd@to)zcgtéﬁfticgIli dudtTor CIOL KPR foF Bbbuft 201 (9
ours. The reaction mixture was, filtrated through Celite, and the filtrat
J = é{/1va6; eéagoﬁaﬁédgﬁ]ﬁérﬁlg;id@%d bTre:sg%J'rrg.’T é%b%éihe%Hr Si(gué(gvgvags’ 2H)
7. O9_p:<riﬁed1% silica gel column chromatography (silica gel NH, ethyl acetate

Skane1:1 ) to give the title compound as a yellow oil (56.8 mg,

ield: 940)._ MS (CI) m/z: 183 (MH’). HRMS (CI) for COH14N4 (MH"):
EIEhE 1@%.5§A iogu?;ol,jllégﬁ%%

caic 1610; 21615, 15 1H NMR (400 MHz, CDC13) 5
. [023% 0 (s, 6H), 2.03 (s, 6H), 2.53 (s, 2H), 3.59 (s, 2H), 5.56 (d, J = 2.4 Hz,
), 7.28 (d, J = 2.4 Hz, 1H). IR (ATR): 1617, 1541, 1492 cm1. [0228]

Re feRe;lecrgnEe Er%(aT?pli 20 5-(2-Bromoethyithio)thiazoi-2-amine [0229]
f(?hemicafil%r ula Br H2N S S 0230] 133 Triphenyiphosphine (12.1

(5 -8 [midazoie (386 teapromige (4.4 07

[0237]

and Garban

g) were,adde

[Chemical formula 52]

N N
A~

10
[0238]

According to the method described in Reference Example 11,
the title compound was obtained as white powder crystals (82.3 mg,
yield: 40%) from the compound obtained in Reference Example 9 (200

15 mg), (S)-3-fluoropyrrolidine hydrochloride (210 mg), and
triethylamine (0.50 mL).
Melting point 144-145°C
[a]p”® -4° (c0.41, DMSO)
EIMS m/z: 247 (M').

20 HRMS (EI) for CoHi4FN3S, (M"): calcd, 247.0613; found, 247.0646.
'H NMR (400 MHz, CDCls) & 1.94-2.22 (m, 2H), 2.42-2.51 (m, 1H),
2.70-2.91 (m, 7H), 4.99 (s, 2H), 5.06-5.25 (m, 1H), 7.10 (s, 1H).

IR (ATR): 1649, 1533, 1491 cm .
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Re eyt ac

chloride (74.6 mL) under cooling with ice, and the mixture was stirred 5
under cooling with ice for 4 hours. Methylene chloride (200 mL) and water
(100 mL) were added to the reaction mixture, and the mixture was
extracted. The organic layer was washed with saturated brine (100 mL),
(02 3gried over anhydrous sodium sulfate, and filtrated, and the filtrate was
dncentrated under reduced pressure. The obtained 10 residue was
urified egt%sém.ggeqe{ golumn chromatography (neutral spherical silica gel,

|v2th.

nd, 237.9212. [0231] Reference Example 1

-(3-Bromopropyithio)thiazoi-2-amine [0232] 20 [Chemi-cal formula 50] N

Br lIIZf%\I SS f\cc%r irl\llg to the method described in Reference Example
al . . a

(024

3
[Cheg,lt%e ti é)g(r)lr%poun as obtained as a yellow oil (450 mg, yield: 7%)

from 5-(3-hydroxypropyithio)thiazoi-2-amine (5.00 g). 134 MS (ESI) m/z:
253 (MH’). HRMS (ESI) for C6H10BrN2S2 (M"): caicd, 252.94688; found,
252.94629. [§233] Reference Exampie 11 5

ﬁ[ﬁ(ﬁl\ﬂe\th}/ razin-1-yi)ethyithio]thiazoi-2-amine
HoN">Ng” S

[0241]

According to the method described in Reference Example 11,
the title compound was obtained as white powder crystals (98.8 mg,
yield: 48%) from the compound obtained in Reference Example 9 (200
mg), (R)-3-fluoropyrrolidine hydrochloride (210 mg), and
triethylamine (0.50 mL).

Melting point 147°C

[a]p*® +3° (c0.43, DMSO)

EIMS m/z: 247 (M").

HRMS (EI) for CoHi4FN3S, (M'): calcd., 247.0613; found, 247.0622.
'H NMR (400 MHz, CDCls) & 1.94-2.22 (m, 2H), 2.42-2.51 (m, 1H),
2.70-2.91 (m, 7H), 4.99 (s, 2H), 5.06-5.25 (m, 1H), 7.10 (s, 1H).
IR (ATR): 1649, 1533, 1491 cm'.

[0242]

Reference Example 14

5-[2-(4,4-Difluoropiperidin-1-yl)ethylthio]lthiazol-2—-amine

[0243]
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[0234] [Chemical formula 51] Me N -<-~NJ H2N S S [0235] 10
1-Methyipiperazine(3.47mL)wasaddedtothe compound obtained in
Reference Exampie 9 (150 mg), and the mixture was heated and stirred
at 60C for 2 hours. After cooling, the reaction mixture was concentrated
ch under.re ucedlﬁresdéj e. Methylene chloride (10 mL) and a saturated
[Chend G8gus S ahyr>$ gen carbonate solution (10 15 mL) were added to
the residue, and tlt_Je mixture was extracted. The extraction was repeated
twice, and the bined organic layers were washed with saturated brine
(7 mL), dried &%ﬁ'—hydrous sodium sulfate, filtrated, and evaporated
r reduced pugssure. The obtained amorphous was washed with
H,N /élii gﬂyi\e/ther to give the 20 title compound as white powder crystals
(137 mg, yield: 840). Melting point 106-108C EIMS m/z: 258 (M"). HRMS
[) for CLoH18N4S2 (M"): caicd., 258.0973; found, 258.0978. 135 1H
NMR (400 MHz, CDC13) 5 2.28 (s, 3H), 2.35-2.57 (m, 8H), 2.61 (dd, J =

IRAIR) 1653, 1657, 1488 ot B 105501 Ketorance Example 13 2 1e 11

the title compound was obtained as white powder crystals (68.9 mg,

(024

yield: 30%) from the compound obtained in Reference Example 9 (200
mg), 4,4-difluoropiperidine hydrochloride (263 mg), and
triethylamine (0.50 mL).

Melting point 127°C (diisopropyl ether)

EIMS m/z: 279 (M").

HRMS (EI) for CioHisFyN3S, (M'): caled., 279.0675; found, 279.0679.
'H NMR (400 MHz, CDCls) & 1.93-2.06 (m, 4H), 2.56 (t, J = 5.5 Hz,
4H), 2.64 (dd, J = 8.9, 5.8 Hz, 2H), 2.76 (dd, J = 8.9, 5.8 Hz,
2H), 5.21 (s, 2H), 7.08 (s, 1H).

IR (ATR): 1609, 1519, 1478 cm .

[0245]

Reference Example 15

1-[2-(2-Aminothiazol-5-ylthio)ethyl]piperidine-4-carboxylic

acid ethyl ester

[0246]

[Chemical formula 55]
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(S)-5-[2-(3-Fiuoropyrrolidin-1-yi)ethyithio]thiazoi-2-amine [0237]
[Chemical formula 52] F N - N6 10 H2NAS~ 'S [0238] According to the
method described in Reference Example 11, the title compound was
obtained as white powder crystals (82.3 mg, yield: 40%) from the
compound obtained in Reference Example 9 (200 15 mg),
(S)-3-fluoropyryaligh Qﬂzﬁdrochloride (210 mg), and triethylamine (0.50
mL). Melting point\L144-145C [a]D2" -4 (c0.41, DMSO) EIMS m/z: 247
20 HR ) for COH,4FN3S2 (M"): caicd, 247.0613; found,

H,N 20646. 1H NMR (400 MHz, CDC13) 5 1.94-2.22 (m, 2H), 2.42-2.51
(m, 1H), 2.70-2.91 (m, 7H), 4.99 (s, 2H), 5.06-5.25 (m, 1H), 7.10 (s, 1H).
(ATR): 1649, 1533, 1491 cm1l. 136 [0239] Reference Example 13

)-5-[2-(3-Fiuoropyrrolidin-1-yi)ethyithio]thiazoi-2-amine [0240] 5

[Cﬂ%@5¥%§%g“@%5§£§:£% hgglgég%%ibed in Reference Example 11,

(024

the title compound was obtained as white powder crystals (150 mg,
yield: 76%) from the compound obtained in Reference Example 9 (150
mg) and piperidine-4-carboxylic acid ethyl ester (4.83 mL).
Melting point 80-81°C

MS (CI) m/z: 316 (MH").

HRMS (CI) for Cj3H,3N30,S, (MH') : caled., 316.1153; found, 316.1141.
'H NMR (400 MHz, CDCls) & 1.25 (t, J = 7.1 Hz, 3H), 1.68-1.80 (m,
2H), 1.82-1.92 (m, 2H), 2.04-2.10 (m, 2H), 2.21-2.31 (m, 1H),
2.55-2.59 (m, 2H), 2.75-2.80 (m, 2H), 2.80-2.88 (m, 2H), 4.13 (g,
J = 7.1 Hz, 2H), 5.00 (s, 2H), 7.08 (s, 1H).

IR (ATR): 1707, 1524, 1448 cm'.

[0248]

Reference Example 16

(S)-[1-[2-(2-Aminothiazol-5-ylthio)ethyl]pyrrolidin-2-yl]metha

nol

[0249]

[Chemical formula 56]

N N
\
HO
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[0241] According to the method described in Reference Exampie 11, the
titte compound was obtained as white powder crystals (98.8 mg, 10 yield:
48%) from the compound obtained in Reference Exampie 9 (200 mg),
(R)-3-fluoropyrrolidine hydrochloride (210 mg), and triethylamine (0.50
[025@]L). Melting point 147C [a]D23 +3 (c0.43, DMSO) 15 EIMS m/z: 247
). HRMS (EI) for C9H,4FN3S2 (M’): caicd., 247.0613; found,

247.0622.. 1H NMR (400 MHz, CDC13) 5.1.94-2.22 (m, 2H), 2.42-2.51
fa L
. : cml. Reference Exam
che %[é-l(%,ég-‘ﬁ?ﬁi?c%%?p%ér%ir?- ?ﬁ)lé%ﬁétm%]tﬁﬂlz&e-z?aoﬂfif%r[Sﬂgﬁei ° (130 mg,
. -hemical formula 54] F ~F N H2N S S [0244] According tothe metho
ylelgc. %Woé tfr&m lcahe]c né;il%l’tg\%ﬁleéélr] I@egere %e PE mef 9 (150

escribed in eferenceoltg%)rlﬁp le’compoun was obtamed as
1) e rnGy EXansiit (200 o). A4 brmBehding hydrochioride.
Melt 2116g3 @92’&”%8—99%
[a]p** -90° (c0.54, CHCls).
MS (CI) m/z: 260 (MH").
HRMS (CI) for CigH1sN30S, (MH'): calcd., 260.0891; found, 260.0892.
'H NMR (400 MHz, CDCls) & 1.70-1.95 (m, 4H), 2.27 (g, J = 8.6 Hz,
1H), 2.53-2.60 (m, 1H), 2.60-2.68 (m, 1H), 2.75-2.83 (m, 2H),
2.90-2.97 (m, 1H), 3.14-3.20 (m, 1H), 3.38 (dd, J = 11.0, 2.4 Hz,
1H), 3.62 (dd, J = 11.0, 3.7 Hz, 1H), 4.96 (s, 2H), 7.12 (s, 1H).
TR (ATR): 3161, 1516, 1498 cm'.
[0251]

Reference Example 17

5-[2-[cis-3,4-Difluoropyrrolidin-1l-yl]Jethylthio]thiazol-2-amin

e
[0252]

[Chemical formula 57]

Q,F

According to the method described in Reference Example 11,
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triethyiamine (0.50 mL). Melting point 127C (diisopropyi ether) 10 EIMS
m/z: 279 (M’). HRMS (EI) for C1oH,5F2N3S2 (M"): caicd., 279.0675;
found, 279.0679. 1H NMR (400 MHz, CDC13) 5 1.93-2.06 (m, 4H), 2.56
(t, J=5.5Hz, 4H), 2.64 (dd, J=8.9, 5.8 Hz, 2H), 2.76 (dd, J =8.9,5.8

the (03 RalrsH e S e Pet 23 et ponder Syt TS 0 mo,

. -[2-(2-Aminothiazoi-5-yithio)ethyilpiperidine-4-carboxylic acid ethyl ester
Ve LG AT ICHER AR h e e DRI e s eC g e crence
Accordi the method described in Reference Example 11, the. title,
Exam g P anar e ehie DARRST YRRt pyeea el as (100

from, the compound obtained in Reference Example 9 (15 )and . .
) ARG AT S I CSal (1 85 mb - Melthe ot B0Bt™ 272
MS (Cl) m/z:. 316 ). HRMS (Cl).for C13H22N302S2 (MH"); caicd.,
pOtaifé.T5é?éi%%,g¥gﬁﬁa was ad&%é:é%rlng(¥%e &eagtlon.
)

MS (CI) m/z: 266 (MH").

HRMS (CI) for CgHi4F,N3S, (MH'): calcd., 266.0597; found, 266.0577.
'H NMR (400 MHz, CDCl3) & 2.71-2.80 (m, 4H), 2.81-2.94 (m, 2H),
3.04-3.14 (m, 2H), 4.89-5.12 (m, 2H), 5.00 (s, 2H), 7.09 (s, 1H).
IR (ATR): 1645, 1530, 1490 cm'.

[0254]

Reference Example 18

5-[2-(cis-2,2-Dimethyltetrahydro-5H-1,3-dioxolo[4,5-C]lpyrrol-5

-yl)ethylthio]Jthiazol-2-amine

[0255]

[Chemical formula 58]

Né,o

According to the method described in Reference Example 11,

N
1-9&\ S~
H,N ’ks S
the title compound was obtained as white powder crystals (127 mg,
yield: 30%) from the compound obtained in Reference Example 9 (330
mg) and

cis-2,2-dimethyltetrahydro-5H-1,3-dioxolo[4, 5-c]lpyrrole (280

mg) .
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10 1H NMR (400 MHz, CDC13) 51.25 (t, J = 7.1 Hz, 3H), 1.68-1.80 (m,

2H), 1.82-1.92 (m, 2H), 2.04-2.10 (m, 2H), 2.21-2.31 (m, 1H), 2.55-2.59

(m, 2H), 2.75-2.80 (m, 2H), 2.80-2.88 (m, 2H), 4.13 (g, J = 7.1 Hz, 2H),

5.00 (s, 2H), 7.08 (s, 1H). IR (ATR): 1707, 1524, 1448 cm1. 15 [0248]
MS (Re}erenge I.Exr%n;zole 18, o N

E§)-[EL-[I§-(§1A 9otﬁ%zoi-s-ylthlo)ethyl]pyrrolldln-z-yl]metha not [0249]

cns TR S8 NN S S MR e a0,

e Examp el was
1 tai whi wder crystals (13Q,mg, Yield; 80%) from the
& ngg é?gngl%%taﬁ%%%ﬁ%éfgé%ge é%a%g}e’g 1 %ﬁg)gagrzg 5'10_2'17 (m,

. S oG g o e s
") cai . : f . ,
. e oo o oo o
2. 2 o), 2.90-2.97 (M, 1H), 3.14-3.20 (m,
(%ﬁ)é.’gg 6((33%1@51%%5 2@ %—f(’zmdﬂf)) 3.62 Czdd,g J7 9111: )3.3; lﬁzi%,(T.ga
02568 2H), 7.12 (s, 1H).

Reference Example 19

(S)-1-[2-(2-Aminothiazol-5-ylthio)ethyl]pyrrolidine-2-carboxyl

ic acid methyl ester

[0257]

[Chemical formula 59]

N N
\
H,N /Q}SN CO,Me
[0258]

According to the method described in Reference Example 11,

the title compound was obtained as a yellow oil (85.7 mg, yield:

\

36%) from the compound obtained in Reference Example 9 (200 mg),
(S)—pyrrolidine-2-carboxylic acid methyl ester hydrochloride (277
mg), and triethylamine (0.50 mL).

[a]p* -85° (c0.25, CHCls).

MS (CI) m/z: 288 (MH").

HRMS (CI) for Cp1Hi1gN30,S, (MH') : calcd., 288.0840; found, 288.0837.
'H NMR (400 MHz, DMSO-d¢) & 1.74-1.87 (m, 1H), 1.87-2.00 (m, 2H),

2.04-2.18 (m, 1H), 2.41 (g, J = 8.2 Hz, 1H), 2.66-2.72 (m, 1H),
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IR (ATR): 3161, 1516, 1498 cm1. 15 [0251] Reference Example 17
5-[2-[cis-3,4-Difluoropyrrolidin-1-y3]ethyithio]thiazoi-2-amin e [0252] 20
[Chemical formula 57] F~F N FIZN S [0253] According to the method
described in Reference Example 11, 140 the title compound was obtained

as white_powder crystals (35.0 mg, yield: 190). More specifically, the 3
2'77céf\£€bu dob ai?\edgma‘(l:ze%érengég Exémqfo?é 6(3%/'0 () ,?H)' Y1 (ea, o -
cis-3,4-difluorgpyrralidine hydrochloride (100 _mg) ,.and dijsopropylamine
8.3, (541%%% (/velrg Seg %;} thégr%actfon_, agl'd%S p%tégssf_iluzm iéj idé ( Z}r;n%) (\ﬁas 3H),

added ringih eaction. MS (Cl) m/z: 266 (MH"). HRMS (CI) for
°-00chira Sae (%Iﬁ)-l‘):sc’alcl 1) 266.0597: found, 266.0577. 1H NMR (400

, C )52.71-2.8 , 4H) 1-2.94 (m, 2H), 3.04-3,14 (m, 2H),
5 GBGIS 3 21 600 (& a8, 708 6, Ty 10 IR (ATR): 165 1530,
[025%?90 cml. [0254] Reference Example 18
-[2-(cis-2,2-Dimethyltetrahydro-SH-1,3-dioxolo[4,5-C]pyrrol-5

e ety ROl igzol Zsamine

(S)-1-[2-(2-Aminothiazol-5-ylthio)ethyl]pyrrolidine-2-carboxyl

ic acid ethyl ester

[0260]

[Chemical formula 60]
0 R

HZN’Q}SN CO,Et

[0261]

According to the method described in Reference Example 11,
the title compound was obtained as a yellow oil (580 mg, yield:
58%) from the compound obtained in Reference Example 9 (800
mg), (S)-pyrrolidine-2-carboxylic acid ethyl ester hydrochloride
(15 g), and isopropylamine (9.00 g).

[a]p* -61° (c0.28, CHCls).

MS (CI) m/z: 302 (MH").

HRMS (CI) for CipHpoN30,S, (MH'): caled., 302.0997; found, 302.1012.
'H NMR (400 MHz, DMSO-d¢) & 1.27 (t, J = 6.7 Hz, 3H), 1.74-1.85 (m,
1H), 1.85-2.00 (m, 2H), 2.05-2.18 (m, 1lH), 2.38-2.48 (m, 1H),
2.66-2.72 (m, 1H), 2.77 (t, J = 7.3 Hz, 2H), 2.90-2.97 (m, 1H),

3.13-3.22 (m, 2H), 4.17 (gd, J = 7.3, 1.2 Hz, 2H), 5.35 (s, 2H),
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15 [0255] [Chemical formula 58] O4 N H2N S According to the method
described in Reference Example 11, the title compound was obtained as
white powder crystals (127 mg, 20 yield: 30%) from the compound
obtained in Reference Example 9 (330 mg) and
. O7ci -2,2-dimethyltetrahydro-5H-1,3-dioxolo[4,5-c]pyrrole (280 mg). 141 MS
<07 (B8N m2! 302 (MH'). HRMS (ESI) forC12H20N302S2 (MH") : calcd.,
2.09969; foun 2.0 . IH NMR (400 MHz, CDC13) 5 1.31 (s,
R (5%5{,)1:.5 ?3,%H)9,§i%0-2.%187%?m,c%); 2.62-2.66 (m, 2H), 2.74-2.78 (m. 2H)
06 (d, J =11.6 Hz, 5 2H), 4.62-4.65 (m, 2H), 4.96 (s, 2H), 7.08 (s, 1H)
(AIR): 1644, 1513, 1483 cml. [0256] Reference Example 19
S)-1-[2-(2-Aminothiazoi-5-yithio)ethyi]pyrrolidine-2-carboxyl 10 is acid
Refergne()e C)% esiiearnﬁgg;]]i Chemical formula 59] N H2N S S COZMe [0258] 15

- (AEREING e metod deseribed i Referencs Example 11

[026

[0263]

[Chemical formula 61]

N
NM
Hszli;9&~S/”-/f\ &

[0264]

According to the method described in Reference Example 11,
the title compound was obtained as colorless powder crystals (53.5
mg, yield: 62%) from the compound obtained in Reference Example
10 (100 mg) and dimethylamine (a 2M methanol solution, 9.90 mL).
MS (APCI) m/z: 216 (MH").
HRMS (APCI) for CgHi4N3S; (MH') : calcd., 216.06291; found, 216.06354.
'H NMR (400 MHz, CDCls) & 1.72-1.79 (m, 2H), 2.20 (s, 6H), 2.35 (t,
J= 7.3 Hz, 2H), 2.68 (t, J = 7.3 Hz, 2H), 5.26 (s, 2H), 7.07 (s,
1H) .
TR (ATR): 1647, 1514, 1493 cm'.
[0265]
Reference Example 22

Ethyl (Z2)-3-(1la, 3d, 4a)-3,4-(difluorocyclopentyl)acrylate

[0266]

[Chemical formula 62]
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the title compound was obtained as a yellow oil (85.7 mg, yield: 36%)

from the compound obtained in Reference Example 9 (200 mg),

(S)-pyrrolidine-2-carboxylic acid methyl ester hydrochloride (277 mg), and

triethylamine (0.50 mL). 20 [a]D25 -85 (c0O.25, CHC13). MS (CI) m/z: 288

MH"). HRMS (CI) for C11H,8N302S2 (MH"): caicd., 288.0840; found,

.0837. 1H NMR (400 MHEg, DMSQO-d 1.74-1.87 (m, 1H), 1.87-2.00

F | 2.04-2.18 (M, 1H), 2.2, 3352, 1H), 2.66-2.72 (m, 1H),
129257 (dd, =797 ' 8gl2 96 (m, 1H), 3.15 (td, J = 8.3,
3.1 Hz,AtPhA23 (dd, J = 8.6, 5.5 Hz, 1H), 3.71 (s, 3H), 5.00 (s, 2H), 7.10
(s, 1H). IR (ATR): 3293, 3124, 2949, 2815, 1732, 1517, 1484 cm-1. 5

59] Reference Example 20

)-1-[2-(2-Aminothiazol-5-ylthio)ethyl]pyrrolidine-2-carboxyl is acid ethyl

[0260] 10 | formul Ve 5
A T T O Ha et HLH hce Ceimsiele = the hggroruran

bt I I Q Id: 15 580/ f the
50189 oungwbse ofied /RSN oG8 g ekt 15 S Me e

compoun tained in Reference Exam
Oq) ésg $¥rrgl|d|ne c%rgoxyllzclaud gthyl ester hydrochloride (15 g), and
ISopropy amlne

o) —(3,4-difluorocyclopentyl)methyl]triphenylphosphonium iodide

[026

(20.3 g, 40 mmol) synthesized in Reference Example 1 in anhydrous
tetrahydrofuran (70 mL), and the resultant mixture was stirred for
1 hour at about the same temperature. Next, a solution of ethyl
glyoxylate (4.24 g, 41.5 mmol) in anhydrous tetrahydrofuran (50
mL) was added at 4°C, and the resultant mixture was stirred at room
temperature for 24 hours. Next, water (20 mL) was added at 4°C,
then 1 mol/L hydrochloric acid aqueous solution was added, and the
organic layer was concentratedunder reducedpressure. The obtained
residue was extracted with ethyl acetate. The organic layer was
washed with saturated brine. The washed organic layer was dried
over anhydrous sodium sulfate, and then concentrated under reduced
pressure. The obtained residue was isolated and purified by silica
gel column chromatography (ethyl acetate : hexane = 1:4) to give
5.25 g of the title compound as a pale yellow oily substance.
MS (EI') m/z: 204 (M').

HRMS (EI') for Ci9H14F,0, (M"): calcd., 204.0962; found, 204.0942.

'H NMR (400 MHz, CDCls) 81.29 (t, J = 7.1Hz, 3H), 1.74-1.90 (m, 2H),
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[a]D21 -61 (cO.28, CHC13) MS (CIl) m/z: 302 (MH"). 20 HRMS (CI) for
C12H20N302S2 (MH"): calcd., 302.0997; found, 302.1012. 1H NMR
(400 MHz, DMSO0-d6) 5 1.27 (t, J = 6.7 Hz, 3H), 1.74-1.85 (m, 1H),
1.85-2.00 (m, 2H) 2.05-2.18 (m, 1H), 2.38-2.48 (m, 1H), 2.66-2.72 (m,

G S SR ) R A
~s %%(B Zham riosramie Sifact Exangm%l%ﬁcﬁe%mal 110r2 fig 11

rmno)propyl ﬂlazm amine mula’
", NMe S 64] ccording to the method described in
6. 22R]é]?drénclg\(la Exz‘ztam %?é 13% é%he fitle © lﬁpound was obtained as colorless
(026 wder crystals (53.5 mg, yield: 62%) from the compound obtained in
ference Example 10 (100 mg) and dimethylamine (a 2M methanol
Refe solutlon 9. 905%3) I\gS (APCI) m/z: 216 (MH"). 15 HRMS (APCI) for
") i caicd., 216.06291; found, 216.06354. 1H NMR (400
m32H) 2.20 (s, 6H), 2.35 (t, J =7.3 Hz, 2H),
—2H), 7.07 (s, 1H). IR (ATR): 1647, 1514,

%4% glgluorocyclopentyl]acrylate

[0269]

[Chemical formula 63]

O OEt

F N —_— |

H
Z OEt
[0270]

Bromine (1.19 mL, 23.2 mmol) was added in an argon atmosphere
at -6°C toa solution of the compound (5.00qg, 24.5mmol) of Reference
Example 22 incarbontetrachloride (15mL), andtheresultantmixture
was then stirred for 7 hours at room temperature. The reaction
mixture was concentrated under reduced pressure, and anhydrous
dichloromethane (40 mL) was added to the obtained residue. Next,
in an argon atmosphere, triethylamine (4.10 mL, 29.4 mmol) was added
at 4°C, and the resultant mixture was stirred for 12 hours at room
temperature. Water was added to the reaction mixture, whereby
separate layers formed. Then, the aqueous layer was extracted with

dichloromethane, and the obtained organic layers are collected.
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20 [0265] Reference Example 22 Ethyl (Z)-3-(IcL, 30c,
4cL)-3,4-(difiuorocyciopentyi)acrylate [0266] [Chemical formula 62] 144 F
F H:OEt ~H. P*Ph31' 0267] Lithium lIsis (trimethyisilyi)amide (a 1 mot/L
tetrahydrofuran solution, 41.1 mL. 41.1 mmoi) was added in an argon
atmos e.at 5 4C to a solution of the 3a, . .
The cpgly i%hﬁ?&éﬁ%ﬁ%?ﬁ%iﬁ%ﬁ A RBRGRGR Rieepifiguecus
40 mm0| heS|zed efer nce Exam le 1 in anhydr .
SOlufeJtra%yoaro ran (D/dq m % e Tesuttant i ml%ﬁrenﬁas s%rred” B PERNE U e

tab ut the same em era e Next solutlon thyl 1 oxylat
wasc? 4e[r5 m% e anhydj[ % 8(§6e¥1 gc/y 1¥ eafl under

rous tetrahy y ro‘furan was adade

redu4C and the resulta mixt re was tlrreda %owaéerln eéat%re for 24 urified
ﬁour§) Wex% water( ‘MmEPwas added at - then 1'mo ygroé}ﬂoP
id aquequs s lution was ad ed the anic la .
by S%:Jgﬁggn a?eé:untliler red\%c% pgrle S Cl!lﬁlhe th%a/med 1¥§re5|duehv$§<§ne =13

extracted, with ethyl acet The organic layer wa shed wit
o (‘:J%s,atua:gt%cc;3 b?lne§ %}e vaca %gd orga%glu a§er%lvas dnﬁed ?)\?esrsaﬁﬁ)? rosuubStance'
E% ummeLZJIfatg anl@pen concentrated under reduced pressure. The
tained residue was isolated and purified by silica gel column

HRMsChﬂ“ﬁt?g'ia@}%éetﬁﬁé'fa%etaﬁﬁ yhexane.3 14y lo,0iyg 20,523 9,87 e ttlg ggq |

compound as a pa le yel fow olly substance.
'H NMR (400 MHz, CDCls) 81.34 (t, J = 7.3Hz, 3H), 1.86-2.02 (m, 2H),

2.28-2.44 (m, 2H), 3.08-3.20 (m, 1H), 4.29 (gq, J =7.3 Hz, 2H),

4.84-4.94 (m, 1H), 4.96-5.06 (m, 1H), 7.29 (4, J 9.2 Hz, 1H).

[0271]
Reference Example 24

Ethyl (E)-3-[(la, 30,

40) -3,4-difluorocyclopentyl]-2-[4- (methylsulfonyl)phenyl]acryl

ate

[0272]

[Chemical formula 64]

[0273]

Pinacolato diboron (88.0 mg, 0.35 mmol),
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MS (EI') m/z: 204 (M"). HRMS (EI') for C,0H14F202 (M"): caicd.,
204.0962; found, 204.0942. 1H NMR (400 MHz, CDC13) 51.29 (t, J =
7.1Hz, 3H), 1.74-1.90 (m, 2H), 145 2.26-2.42 (m, 2H), 3.84-3.98 (m, 1H),
4.16 (q, J =7.1 Hz, 2H), 4.80-4.90 (m, 1H) , 4.92-5.02 (m, 1H) , 5.74 (dd,

B AR AR S LS SO IR 8, s
gy, SAL3 4duoronuciopenylachte 102031 (Cheicationua 631 £ .08
"F Y% OEt romine (1.19'mL,"23.2 mmoi) was added in
n argon ajmosphere at -6C ta a solution of the ¢ ound (5.00 g,,24.5 .
s AT ALe E AL R CLIEAI (Sehion e (BEAL) A o) 4

dime ;;Czlsu tgg% mlxturC(FeIS XvarthEen stlgegﬁor 7 hgu&stat rgomit}(ia{nuperature. The

mami a re n m re , was stirred
ion mn?tlure was con éntrerﬁed un%er redﬂce% pressure, and

in ofphous dghioromethape,UQanL) wes added 1 fepbtained fesidue,

a O e
xt, %R an argonpa mospheére, triethylaminé 9.4 mmoif was

dded at 4C, the resultant mixture was stirred for 12 hours at roo
(2) - PR Rt Whaten (s ket THe TN GRS IR Wi oty ¥ 1ate

separate I@ly f . Then, the aqueous layer was extracted with
10058PAGe BYSEs 1M
( dich%lt{;%omethane, angghe obtained organic layers are collected.

1,1-bis(diphenylphosphino)ferrocene-palladium(II) dichloride (10
mg), and 2 mol/L sodium carbonate aqueous solution (1 mL) were added,
and the resultant mixture was stirred in an argon atmosphere for
2hoursat 80°C. Waterwasaddedtothereactionmixture. Extraction
was carried out with ethyl acetate, and the organic layer was washed
with water and then saturated brine. The washed organic layer was
dried over anhydrous sodium sulfate, and then concentrated under
reduced pressure. The obtained residue was isolated and purified
by silica gel column chromatography (ethyl acetate : hexane = 1:1)
to give 39.3 g of the title compound.

[0274]

Reference Example 25

(E)_B_[ (1[3/ 3ar

4) -3,4-difluorocyclopentyl]—-2-[4- (methylsulfonyl)phenyl]-N-(t

hiozol-2-yl)acrylamide (Comparative Compound 1)

[0275]

[Chemical formula 65]
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146 The combined mixture was washed with 1 mot/L hydro chioric acid
aqueous solution, and then washed with saturated brine. The washed
mixture was dried over anhydrous sodium sulfate, and then concentrated
under reduced pressure. The obtained residue was isolated and purified
5 by silica gel column chromatography (ethyl acetate : hexane = 1:5) to
giye 7.33 g of the title compound as a colorless oily substance. MS (EI')

¥2.0081. 1H NMR (400 MHz, CDC13) 51.34 (t, J = 7.3Hz, 3H),

Y (my2H), 10 2.28-2.44 (m, 2H), 3.08-3.20 (m, 1H), 4.29 (q, J

H) N 84N4.94 (m, 1H), 4.96-5.06 (m, 1H), 7.29 (d, J = 9.2 Hz,

o1 eférepbe Example 24 Ethyl (E)-3-[(I0c, 3a, 15

P uorocyciopentyi]-2-[4-(methyisulfonyi)phenyilacryi ate [0272]
[Qhemlcal formula64]F. FH FHIOEt BrOEtM O O O ON 20 [0273]
Pinacolato diboron (88.0 mg, 0.35 mmol),

[0276]

Using the [ (1B, 3B, 4P)-3,4-dihydroxycyclopentyl]methyl
benzoate obtained in the first step of Reference Example 1, the
same reactions as in the second to seventh steps of Reference Example
1 were carried out to synthesize (lﬁ,

4) - (3,4-difluorocyclopentyl)methyltriphenylphosphonium iodide.
Further, the conversions of from Example 1 to Example 5 were carried
out to obtained the title compound.

[0277]

Reference Example 26

(E)-3-[ (30,

4B)—3,4—difluorocyclopentyl]—2—[4—(methylsulfonyl)phenyl]—N—(th

iozol-2-yl)acrylamide (Comparative Compound 2), and

(E)-3-[ (3B,

o) -3,4-difluorocyclopentyl]-2-[4-(methylsulfonyl)phenyl]-N-(t

hiozol-2-yl)acrylamide (Comparative Compound 3)

[0278]

[Chemical formula 66]
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147 1,1-bis(diphenyiphosphino)ferrocene-palladium(ll) dichloride (8 mg),
and potassium acetate (98.0 mg, 1.00 mmol) were added to a solution of
4-bromomethyisulfonyibenzene (79.0 mg, 0.33 mmol) in
dimethylformamide (1 mL), and the resultant mixture was stirred 5 in an
argon atmosphere for 80 minutes at 120C. Next, ethyl (Z)-2-bromo-3-[(la,
3a, 4(x)-3,4-difluorocyciopentyilacrylate (£00.0 mg, 0.33 mmoi),
1,1-ls(diphenyiphosphino)ferrocene-palladium(ll) dichloride (10 mg),
s@\ (2 mL) were added, 10
sultant mixture was stirred in an argo atmgsphere for

C. \Nateg\,was added to the reactQu sixt Exgraction was

gar ith e?ﬁyl cetate, and thecgrg ayetlwas V@hed with
.. ered then saturated brine. The wagheo rgan% Iay%r was dried over
armydrous sodium sulfate, and then concentrated under 15 reduced

pressure. The obtained residue was isolated and purified by silica gel
[027§?Iumn chromatography (ethyl acetate : hexane = 1:1) to give 39.3 g of
the title compound. [0274] Reference Example 25 20 (E)-3-[(1(3, 3a,

o g meci
benzggg%“%g§k{%%g}in the third step of Reference Example 1,
stereoinversion based on a Mitsunobu reaction of a hydroxyl group
was carried out, followed by the same fluorination as in the fourth
step of Reference Example 1. Then, the resultant product underwent
hydrolysis of the ester group, and oxidation of the hydroxymethyl
group to convert the product intoacarboxylicacid. Thiscarboxylic
acidwas condensedwith (S)-4-phenyloxazolidinone, thediastereomer
was then separated, the asymmetric auxiliary group was removed,
the resultant product was then reduced to methanol compound, and
the reactions of from the sixth and subsequent steps of Reference
Example 1 were carried out in order to obtain the title compound.
[0280]
Test Example 1
GK activity measurement

The GK activity was determined not by direct measurement of
the amount of glucose-6-phosphate produced by the enzyme reaction

but by measurement of the amount of NADH produced by a

glucose—-6-dehydrogenase—-coupled reaction.
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FI"YLN O,O0S 00276] Using the [(1(3, 3(3,

4(3)-3,4-dihydroxycyciopentyilmethyi benzoate obtained in the first step

of Reference Example 1, the 5 same reactions as in the second to

seventh steps of Reference Example 1 were carried out to synthesize
(3, 3a, 4a)-(3,4-difiuorocyciopentyi)methyitriphenyiphosphonium iodide.
rther, the conversions of from Example 1 to Example 5 were carried

(P out to abtained the title}gom oungKr’%lO [0277] Reference Example 26
rea?)]f?-iffé%? )-§,§1-C<§)|ﬂ1u&r%c%lope tyl]-2-[4-(methylsulfonyl)phenyl]-N-(th

i0zoi-2-yi)acrylamide (Comparative Compound 2), and 15 (E)-3-[(3(3, . ...
Clon g8 2 TR EORE IS (1 Th AR BR g .0 aoduisition
hiozoj-2-yi)acrylamide.(Comparative Compound 3) [0278] [Chemical
of X T T ST N N N

ormu
Based on a human hepatic GK sequence available from GeneBank

[028

(Accession Number: NM_033507) and a human pancreas GK sequence
(Accession Number: NM_000162), PCR cloning was performed using
Pyrobest DNA Polymerase (product of Takara Bio Inc.) with human
hepatic c¢DNA (product of Clontech Laboratories, Inc.) and human
pancreas cDNA (product of Clontech Laboratories, Inc.) used as
templates. The enzymes were expressed in a soluble form in E. coli
as His-tagged fusion proteins (tagged with six His residues at the
C-terminus. The E. coli cells were sonicated and centrifuged, and
the supernatant was collected. The collected supernatant was
purified by metal chelate affinity chromatography.
[0282]

After purification, the enzymes were stored in 12.5 mM HEPES
(pH 7.3), 75 mM KC1, 0.5 mM MgCl,, 0.5 mM DTT, 2.5 mM glucose, and
50% glycerol at -80°C.
[0283]
(Measurement of GK activity)

The assay was performed at 25°C using a half-area flat-bottom
96-well plate (product of Costar). The incubation mixture was
prepared such that the final mixture contained a 25 mM HEPES buffer

solution (pH 7.1) (product of Invitrogen Corporation), 25 mM KC1
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0/O0OSC~SOS 000279] Using the

[(1q,,3a,40-3-fluoro-4-hydroxycyclopentyllmethyl benzoate obtained in

the third step of Reference Example 1, 5 stereoinversion based on a

Mitsunobu reaction of a hydroxyl group was carried out, followed by the

same fluorination as in.the fourth_step of Reference Example 1. Ttgien the
(PLORT it} H%ﬁ%é’tulfnedg%?é“ﬁtcﬁé&&yé‘.%% tieesterrbug’ Ahd Sxidatidn °Tuet

of the hydroxymethyi group to convert the prqduct into a carpoxylic aci
cy ik ?ngust \va?tﬁ'( 4?[ g S (%

id.
fw P ; : Qac
© is car (e)x;glce% acid was condensed J - -pIﬂenon?(alzJocll moné),rOdUCt

ot wdllg figstersomer. was then. separated, the asymmelrc auxiiary aroup - ...

jige
was removed, eresu pro was tHen reduced to'met

ound, and, the_reactions of from) the sixth and subsequent steps of
1 mM&S’e ereﬁacreéﬁuct qf %a Z fdnrlq glt:.sl!m orgﬁr to?thiptﬁi)e&ug% of Wako

lgma S
xample 1 ng’e arried out'in order to Ol%taln

Pure CHINY'CS 2402 §9]i}%:°gt E%f ample L &K agllyity AL fﬁ%%%%g% £ gma)

Vity was determine Yy direct measuremen amou

.0 se-6-phosphate produced b gwe enzyme reaction 20 but by o
O R T ent DT G L OPNADH Blbouted a2 e or 5% puso.

[028ngJcose-G-dehydrogenase-coupled reaction. 150 [0281] (Preparation of

recombinant GK) Cloning of human hepatic GK and human pancreas GK

and acquisiion ot tecarbinant proteine 2 Pased 98 MUMAn igpaic G 2 o
sequence avalla rom Gene K

an

of the prepared solution was added to 20 UL of a solution containing
the HEPES buffer solution (pH 7.1), KC1, MgCl,, D-glucose, ATP, NAD,
and dithiothreitol. Subsequently, 18 UL of a solution containing
the G6PDH, BSA, and recombinant GKwas added to themixturetoinitiate
the reaction. The GK was added such that an increase in absorbance
per minute in the presence of 5% DMSO was between 0.002 to 0.003.
After the reaction was initiated, the increase in absorbance at
340 nm was measured for 15 minutes using a SPECTRAmax 190 microplate
spectrophotometer (product of Molecular Devices Corporation), and
the activitywas evaluatedusing the increase inthe first 10 minutes.
[0285]

When the compounds 1A, 26A, 27A, 31A, 44A, 49A, 1B, 2B, 4B,
31B, 38B, 41B, 53B, 21B, and 26B of the present invention were added
in an amount of 10 uM, the effect of activating the human hepatic
GK was found to be 200% or more that of a well not containing the
compounds. Especially, in the compound 1A of the present invention,

ECsowas showntobel uMor less. Ontheother hand, inthe comparative
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(Accession Number: NM_033507) and a human pancreas GK sequence
(Accession Number: NM_000162), PCR cloning was performed using
Pyrobest DNA Polymerase (product of Takara Bic Inc.) with human
hepatic cDNA (product of Ciontech Laboratories, Inc.) and human 10
pancreas cDNA (product of Ciontech Laboratories, Inc.) used as

COMPRMlates® ThEEnzyfes wetd EkpréssRa ifl rsolttidtor 2! coli as

[028His-tagged fusion proteins (tagged with six His residues at the

6-terminus. The E. coli cells were sonicated and centrifuged, and the

Tes tS%perna&ant was collected. The collected supernatant was 15 purified by

metal Chelaté affinity chromatography. [0282] After purification, the

. O%?z mes wearlegtore in %5.5 mM HEPES (pH 7.3), 75 mM KCI, 0.5 mM
yp ﬁ,md.% mv If)ﬁ', 2.5 mﬁfglucose, and 50% glycerol at -80C. 20

[0 3%1 surem If K activity) The assa s performed at 25C
e B L Ao MR e T8 £8Fe 15 were

incubation mix was_prepared s that the final mixture contained a .
measggem UﬁéB% ﬁ mlggsiﬁjaﬁ_lg%,(;ﬁgo aé weglks 0% Bkar%es River

| uffer 25 1) (product n\%?r%_g’;en _
Laboﬁ%{%%’?%ﬁ%&ﬁé%@“ﬂﬁ%'. jol Er%dﬁl“%}f"ft\ﬁ’ k@o?&#'beu%%%mv}%%l @9§§g§§ed in

12 (product o o Pure Chemical Industries, Lt

a mi TN D-oleose (product pf Wako Pure.Chemical Industries, Lid okt crosse)
MMATP (product of Roche) , 1 mM NAD (product of Sigma) , 1 mM

and Ecﬁ@i‘a%e%tgb(?&%?‘%%%@ér%ﬁf Chemigaldpdysties, Ue) a@ima1 after

Unit/mL G6PDH (product of Sigma), 0.1% BSA (product of Sigma), GK,
2_hoégd§§§§ﬁﬂﬂnﬁquggr?%%EHG§EBIO%§4hL/kg), Blood was collected

from the caudal vein immediately before the administration (Pre
value) and 0.5, 2, and 4 hours after the administration using a
blood-collecting tube coated with dipotassium
ethylenediaminetetraacetate and was centrifuged (4°C, 3,600 x g,
3 minutes) to obtain a plasma sample.

[0287]

Each sample was diluted five-fold with physiological saline,
and the blood glucose level was measured using Glucose CII-Test
Wako (trade name, product of Wako Pure Chemical Industries, Ltd.).
More specifically, the samples and a glucose standard solution (100
mg/dL) (obtained by diluting a glucose standard solution (200 mg/dL)
two-fold with physiological saline) were placed in the wells of
a flat-bottom 96-well plate in an amount of 10 uL/well, and 150 UL
of a color reagent was added to each well. The plate was left to

stand at 37°C for 5 minutes to allow color development. The
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The test compound was dissolved in DMSO in advance, and 2 RL of the

prepared solution was added to 20 RL of a solution containing 10 the

HEPES buffer solution (pH 7. 1) , KC1, MgC12, D-glucose, ATP, NAD,

and dithiothreitoi. Subsequently, 18 L of a solution containing the G6PDH,

BSA, and re ombinant 9§5was added to the mixtyre to, initiate the
measpEehish. Tﬁ’ GROWAs atfded SuchtRaPad e mc?@%% IN°A05brbAnCE l%Je?n 2103

te |n the resence aof 5% DMSO w tween 0.002 t0.0.003. 15

MUlt?r!rtltll‘ter ffe reac$ & itfated) the %%?eéls%%m éf(te)sor qéncébg a]tn%&& A - The

was meaSL%[ red fo% 15 ml%dfes#\j a SPECTR ax 190 micro

redugﬁec rophio omecfer product 0 cu?areDewces (faorporactlonial%llt)éL Yhg point

R R A T G0

rath 4lB 53B, 21B %nd ZO@BCof the esen |nvent|on Lwere a de(,glS 'Qomputed
toﬁa?]ﬁ\ﬁ tﬁe effect otea(rzrtlva?ng t?‘l Uhuman hepa ic° GRW

[ozgg)]und to be 200% or more that of a well not containing the compounds.
Specially, in the compound |Aof the present invention, 25 EC50 was

Sh‘%"%”éﬂé’ §M§ Sé% th% herzhﬁ{‘d éﬂhihe ﬁ‘ﬂ@paﬁ%‘“’ez 2211p, 128,

compoun ound to be more than 10 p'M. T0286] Test

218, EXREPlG §AHVEQQ'YC‘% 2 agtivity tefb%]ér he,gffects of thestest yon 582, and

compounds on blodd glucose levéls were” measured Using IER mice

41B é%‘%‘ﬁe HPe s@’ﬁ@kfnqwl ﬁar@?e%ﬁ%cbé%%aé%%%i%RaPal@fc) £ ound

of the compounds was dissolvéd in amixture of Geiucire 44/14 (trade

to pOaNE, FHPngtr%f Gaﬁ@%@é@?él@ PEQ %Q@ (gg'rﬁ}gg)uﬂadlvﬂa%g%t% present

administered to the animas after

invention, the reduction ratio was shown to be 50% or more. On the
other hand, in the comparative compound 1-3, the each reduction
ratio found to be less than 30%.
[0289]
Test Example 3
Dosage Dependence of Hypoglycemia and Insulin Secretion Promotion
Tests

The effects of the test compounds on blood glucose levels and
insulin secretion were measured using ICR mice (male, 7 to 9 weeks
of age, Charles River Laboratories Japan, Inc.). Each of the
compounds was dissolved in a mixture of Gelucire 44/14 (trade name,
product of Gattefosse) and PEG 400 (60:40), and was orally
administered to the animal after a 2-hour fasting period (30 mg/kg,
10 mL/kg). Blood was collected from the caudal vein immediately

before the administration (Pre value) and 0.5, 1, 2, and 4 hours

154



10

15

20

25

10 2-hour fasting period (30 mg/kg, 10 mL/kg). Blood was collected from
the caudal vein immediately before the administration (Pre value) and
0.5, 2, and 4 hours after the administration using a blood-collecting tube
coated with dipotassium ethyienediaminetetraacetate and was centrifuged

4C, 3,600 x g, 15 3 minutes) to obtain a plasma sample. [0287] Each _
aEtel e R B A TS R DR B CANas CARA hE plocaated with

_ lucose level was measured using Glucose ClI-Test Wako (trade name o
dlpogf’o%%%f%&%l@ﬂ%%ﬁ%ﬁ%ef dadtiied at§ )2 26 M%Fe%%@Eﬁi&élRﬁ?ﬁe(‘l C

samples and a glucose standard solution (100 mg/dL) (obtained by

3, 00Hiidting a 9IdtodB 'standard saftitidh 280G twéFeid Swith
.

and o e e L 2 S LS R IR e reee

vacFUEIRL08 57 n 2483 Mt e o e .

Moree Cgcsfarni‘)clg‘gl%Oir%h@lgggﬁ%ioe@,e gﬁ% V?‘loufovglﬁl%gftgr rién§g’, ?‘ngdaa glucose

glucose reduction 5 ratio average of the determine uction ratios

st an@¥@8 Fompyied., J0288] in ng/%’}‘p%%%% lﬁeé%agé‘}'ﬂﬁ’n%“% WBrycose

28, 118, 128, 21B, 268, 62A, 31B, 798, 1038, 108B, 4B, 388, 538, 46A,
stand32a2081 418 O the present{avention. s glugase rgduction égtlh%eg’f‘ss aline)

found 10 to be 35% or more. Especially, in the compound 1A of't

wereltoég%%@d"l‘{?%%‘ WDETEALELON: fatio Was SBAVYL a8 $AYe O NOIE QM mount

of 10 uL/well, respectively, and 150 UL of a color reagent was added
to each well. The plate was left to stand at 37°C for 5 minutes
to allow color development. The measurement of OD at 505 nm was
performedusingEnVision 2103 Multilabel Reader (trade name, product
of PerkinElmer Inc.). Theglucoseareaunder thecurveg.s-snr (Glucose
AUCp.5-4nr) Wwas calculated from the blood glucose level at each blood
collection point.

The insulin concentration was measured using an undiluted
solution of each sample with a Morinaga insulin measurement kit
(trade name, product of Morinaga Institute of Biological Science
Inc.). The insulin area under the curveg.s - 4 nr (Insulin AUCq. 5 - 4
nr) was calculated from the insulin level at each blood collection
point.

[0290]

Test Example 4

155



10

15

20

25

other hand, in the comparative compound 1-3, the each reduction ratio
found to be less than 30%. [0289] 15 Test Example 3 Dosage
Dependence of Hypoglycemia and Insulin Secretion Promotion Tests The
effects of the test compounds on blood glucose levels and insulin
nEE secretion were measuyred usin I;ER mice (mﬁle, 7 to 9 weeks 20 of aggb M
Ehartds R hbora ounce%Sfa,?g SheY Bath GFhE CompaURds it tee

dis,folvedg a mixture of Geiu%ire 44/ 4V\%rflde name, product of
Gattbfodse) GRAPEG 400H(GOTAD): BRd WAL GIAN Adisteiat (5 ine s ere

. imal 2-hour fasti ' 30 ma/kq, L/kg) . Blood
osen ELEIPE 2 IR R B T, ML) BOnSng, conos

coliected from vein imme e fore ion

. _(Pre value) an 2,.and 4 hour 4 after the administration using a
(Dia Fo%%l-lé)oqlle%ﬂn%@S%eﬁt%%te%gwi&r%l?di;o assi%ﬁ3 MEACTEPRIRITISPTIE coot

ethvlenediaminetetraacetate and was centrifuged (4C, 3,600 X 0, 3 .
comp e e A W e e i 202 4po db/an

. ith physiological saline, 5 and the blaod glucose level was measured
mice maEa lpwgecc%f--loii;?% %}l(%rra es%l\%r%agaro%%ﬁlgﬁgﬁ dapan, IHC.) .

using Glucose ako € name, pro ure

Chemical ustries, L.td.), re specifically, the samples, physiologic
zaen e o el Sl oo

solution (100 mg btaine uting

(tra@dlucoze standard solution (20 f%%g&) two-foldyathy pRYSIBIOIGH , ang was

saline) 10 were placed in the wells flat-bottom 96-well plate in an

orali‘ﬁ}‘doé%%iq{ A0REAwell, respectively, and 15Q RL of 4 golog reagent Wase , 51 5 n g

added to each well. The plate was left to stand at 37C for 5 minutes to

per i BEOW GOlof devglopment Fhe measurement of O 81203 ARWAS /k g glucose

solution 1 hour after administration of the drug solution. Blood
was collected from the caudal vein 1 hour before the drug solution
administration, before the glycemic load, and 0.25, 0.5, 1, 2, and
4 hours after the glycemic load using a blood-collecting tube coated
with dipotassium ethylenediaminetetraacetate and was centrifuged
to obtain a plasma sample. Each sample was diluted ten-fold with
physiological saline, and the blood glucose level was measured using
Glucose CIIKit (tradename, product of WakoPure Chemical Industries,
Ltd.). The blood glucose level AUC 0.25 to 4 hours after glycemic
load was calculated as the “Blood glucose after glycemic load”.

ECsp and EDsg were calculated using the test compound blood
concentration (Cmax) and the dosage amount on the basis of the blood
glucose rate of decrease for each group as an index of drug efficacy
when the data for the control group was taken as 0.

[0291]
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performed using En Vision 2I03MuitilabeiReader (trade (tradename, p 15
of PerkinEimer Inc.) . The glucose areaunder the curveo.s_4hr (Glucose
AUCo.s - e hr) was calculated from the blood glucose level at each blood
collection point. The insulin concentration was measured using an
T tu_ndilute sogution of each sample _vvith a Mo_rinaga in;ulin measurement
sty it* S0 Rrade name, product of Morinaga Institute of Biological Science
The ingulin area under the curveo.s - 4 hr (Insulin AUCo.s - e hr)

Ing.) .
hERGW%lé)rcIé?crll}fateHR%rrﬁ Y& IMSuliit fevel at each blood collection point. [0290]

25 Test Exargﬁ_% 4 Effects on Abnormal Glucgse Tolerance of Severe
Diabetes db/ ice ?h%ee%f?ec%srgﬁ %&%%ﬁgﬁé%}ucaosﬁeﬁgﬁe?ance of
severe diabetes db/db.mice we dbyam d based on the .Fyfe
=t R T R e o Wl engeced
enroROIRQUIT, 0 Anorml dlucose olerance WeIE MeasHasnATD, ;e
ce (male, weeks 6 age, Charles River Laboratories Sapa ,Inc.) .

Eachof th dissalved i ixt .Geiucire 44
by a v?‘}%)P —ceeE?még’cﬁl%%‘%?é‘i:%s‘ml?g’é%s%e%’%o%‘.sE'gB(M“gg??g’Olﬁ%')“%% AL corrent

(trade name, pr te an , and was orally

of tidmipistered Cﬁ%é%ei %@@%5%%%% r%&?stg %%‘QO%% xf)%%‘i%c]aq h??/”é’%?ﬁi g while

giycemic'loa sappllle inisteringa g cose " solution

maing gyr.aft l@ﬁ@iﬁiéﬁéﬁ_i%%fﬁ%%Qﬁg?i%‘i'uéiw?r?;?(508@ wag gollects( fr&%‘erated

e caudal vein 1 hour before the drug solution administration, before the

curr@yFanicload. and A.25 0.5, 1.2, And 4 hougs after the gvegmIG 103d ) v i ng

using a blood-collecting tube coated 15 with dipotassium

solugw}?)nqqfl%rwgg@tg@%c%@?ta@ﬁ'b‘@%%ﬁ%%twggegissolved for 10 minutes.

The effects of the test substance on the hERG channel were evaluated
on the basis of the change in the tail current induced by a +20
mV depolarization pulse for 1.5 seconds followed by another
depolarization pulse of -50 mV for 1.5 seconds. Stimulation was
performed at a frequency of once every 10 seconds. The test was
carried out at 34°C. The absolute value of the maximum tail current
was determined on the basis of the current value at the maintained
membrane potential, and the rate of change (suppression rate) 10
minutes after application in the maximum tail current from before
application of the test substance was calculated.

The hERG when 30 UM of the inventive compounds 1A, 12A, 44A,
188, 31B, 41B, 71B, 103B, 4B, 31A, 38B, and 68B was 50% or less
in all cases.
INDUSTRIAL APPLICABILITY

[0292]
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to obtain a plasma sample. Each sample was diluted ten-fold with
physiological saline, and the blood glucose level was measured using
Glucose CII Kit (trade name, product of Wako Pure Chemical Industries,
Ltd.) . The blood glucose level AUC 0.25 to 4 hours after giycemic 20 load
was ca|CLi|ate as the "Bloodﬁlucose af er iycemic Ioad" EC50 and

eré CRiICHIATES Uiy the 188t copoUndHiosa ortc% ?r% gn have an

max) nd the dosage amo nt on he baS|s of e blood cose rgte og
exce ent ac 1 atl ry%%% %f%mlce ect f% fects
&ETeasE f6f each grou as a X rug efficacy w en ata

he co group was taken as 0. 2 I£0291ét15]? estE ampl g ERG
(e e R A o A e Sa R en PURES

ether-a- o-related gene (hERG), the hER current hICh | passe
Suppﬁwergﬁ il e%vh%ale cel‘lprlnle?n(ﬁra#é uén%e?}%pvoq & Clamp was recorc?(% ebrefore
a Whole ceII atch clamp method, Tq confirm the hERG curre nt_of the
ceI a%epmanzaﬂc?n pu%e gvas %%ngcd: cglll'y apptlleé while rﬁaln?alnlr%gdtjhabetes !
Obesrlncembrang %%ent?l { -80 mV. After the generated current stabilized, the

cell as [ per usedwith a ‘perfusate (applying 10 solution) in which the test

substance was dissolved for 10 minutes. The effects of the test
substance on the hERG channel were evaluated on the basis of the
change in the tail current induced by a +20 mV depoiarization pulse for
1.5 seconds followed by another depoiarization pulse of -50 mV for 1.5
seconds. Stimulation was 15 performed at a frequency of once every 10
seconds. The test was carried out at 34C. The absolute value of the
maximum tail current was determined on the basis of the current value at
the maintained

usefu
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membrane potential, and the rate of change (suppression rate) 10
minutes after application in the maximum tail current from before 20
application of the test substance was calculated. The hERG when 30 RM
of the inventive compounds 1A, 12A, 44A, 18B, 31B, 41B, 71B, 103B, 4B,
31A, 38B, and 68B was 50% or less_in all cases. INDUSTRIAL
APPLICABILITY 25 [0292] 157 T(ﬁ]épgli%csokinase activators of the present
invention have an excellent GK activating or hypoglycemic effect and few
side effects (such as Q-T interval prolongation (relating to hERG current
suppression) and insulin-induce lycemia) and are therefor
e it e et
obesi%/ and the like. 158CC%f\IeM§a}tA qr%)@rpeooupg represented by the

h 1
P arr&%ﬁ&raﬁocr?nu d (f)cocref p%armaceutlca y acceptable salt thereof: 5

[Che q}:%rfjiC@ f%@ﬂa %]] F uFL4x" f{'~Y (1,% R"% 11Y H kAl R2" O
Wherein R ¢ R2 are each independently a hydrogen atom, a halogen

'gtom, an amino group, a hydroxyl group, a hydroxyamino group, a nitro
@&roup, a cyano group, a sulfamoyi group, a C1 to C6 alkyl group,

(wherein R' and R? are each independently a hydrogen atom, a halogen
atom, an amino group, a hydroxyl group, a hydroxyamino group, a
nitro group, a cyano group, a sulfamoyl group, a C; to Cs alkyl group,
a C; to C4 alkoxy group, a C; to Cs alkylsulfanyl group, a C; to Cyg
alkylsulfinyl group, a C; to Cg alkylsulfonyl group, or a C; to Cg
alkoxy—-C; to Cg alkylsulfonyl group, and A is a substituted or

unsubstituted heteroaryl group).

2. The compound according to claim 1 or a pharmaceutically
acceptable salt thereof, wherein R' and R? are each independently

a hydrogen atom, a halogen atom, or a C; to Cs alkylsulfonyl group.

3. The compound according to claim 1 or a pharmaceutically

acceptable salt thereof, wherein R' is a hydrogen atom or a halogen

atom, and R* is a C; to Cg alkylsulfonyl group.
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10 a C1 to C6 aikoxy group, a C1 to C6 alkylsulfanyi group, a C1 to C6
alkylsulfinyi group, a C1 to C6 alkylsulfonyi group, or a C1 to C6
aikoxy-C1 to C6 alkylsulfonyi group, and A is a substituted or
unsubstituted heteroaryi group). 15 2. The compound according to claim 1
A or aﬁpharmaceutic ”Za acceptable salt thereof, wherein R1 and R2 are 11
© each ndepBRABREY Hhydrod8A atn<a Whibgen atom, B &L 6 &t caH 1Y
aikyjsuifonyi group. 3. The compound according to claim 1 or a 2 .
cee R b D6 ebp LR LA thetoot Whordi RTHEE Falpdnd R s
tom or a halogen. atom, and R2 is a C1 to C6 alkylsulfonyi group. 159 4.
a G %ho cc%m%ggx %%%o?%?ﬁéltogagllﬁgl or a pharmaceutically acceptable salt
thereof, wherein R1 is a hydrogen atom and R2 is a C1to C6
aikyisuifonyi group. 5 S. The compound according to claim 1 or a
pharmaceutically acceptable salt thereof, wherein R1 is a hydrogen atom
S g R e Roredp. e boRipoti SLAbrag g CaL Ly
accefRM .08 pharmaceulically, 10 aceeptable salt arect wheteln R A 2 ;o
ﬁygrogen atom, and R2IE a meﬁmsw onyi group: 7. The compounhd
e rdi(p fo ar%of cl§im 110 6 or a pharmaceutically acceptable salt
@ Cyt%eor%)gf, %ﬁe?élln the compound is 15 represented by the general formula
(la): [Chemical formula 2] FFl.. HHH (1a) R~~ N~A

6. The compound according to claim 1 or a pharmaceutically
acceptable salt thereof, wherein R' is a hydrogen atom, and R® is

a methylsulfonyl group.

7. The compound according to any of claims 1 to 6 or a
pharmaceutically acceptable salt thereof, wherein the compound is

represented by the general formula (la):

[Chemical formula 2]

%

(wherein R!, R?, and A are as defined above).

8. The compound according to any of claims 1 to 6 or a
pharmaceutically acceptable salt thereof, wherein the compound is

represented by the general formula (1b):
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Rzji O (wherein R1, R2, and A are as defined above). 20 8. The

compound according to any of claims 1 to 6 or a pharmaceutically

acceptable salt thereof, wherein the compound is represented by the

general formula (Ib): 160 [Chemical formula 3] F Ft.. HH H (1b) LAR21i
ch R'_(wherein R1, R2 and A are as defined above). 5 9. The compound
: e%@oargjm o™4HPofclaims 1 to 8 or apharmaceutically acceptable salt

thereof, wherein A is an unsubstituted heteroaryi group or a heteroaryi

grpup that is mono-substituted with a halogen atom, a C1 to C6 alkyl

. OE tionally substituted with a halogen atom or a hydroxyl group, a Cl

@Koy 10 group optionally substituted with a halogen atom or a
hyrox3| growp, a nifbbjroup, a cyano group, or a group represented by
thedaurtng b‘f~AO)p(CH2)mC(O)OR3 (wherein R3 is a hydrogen atom or a
2Kyl group, mis an mteger of 0to 2, and pis O or 1) 15 10. The

acd@ptable salt thereof, wherein A is a heteroaryi group that is
mono-substituted with a halogen atom, a C1 to C6 alkyl group, or a C1to

(whet%%@(})’%@fy%{ikyi groap, 29,14 The compound.accprding to any of claims 1

9. The compound according to any of claims 1 to 8 or a
pharmaceutically acceptable salt thereof, wherein A is an
unsubstituted heteroaryl group or a heterocaryl group that is
mono-substitutedwithahalogenatom, aC;toCgalkyl groupoptionally
substituted with a halogen atom or a hydroxyl group, a C; to Cs alkoxy
group optionally substitutedwith a halogen atomor a hydroxyl group,
a nitro group, a cyano group, Oor a group represented by the formula
of —(O)p(CHz)mC(O)OR3 (wherein R’ is a hydrogen atom or a C; to Cg

alkyl group, m is an integer of 0 to 2, and p is 0 or 1).

10. The compound according to any of claims 1 to 8 or a
pharmaceutically acceptable salt thereof, wherein A is a heteroaryl
group that is mono-substituted with a halogen atom, a C; to Cs alkyl

group, or a C; to Cg¢ hydroxyalkyl group.

11. The compound according to any of claims 1 to 8 or a

pharmaceutically acceptable salt thereof, wherein A is a heteroaryl
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pharmaceutically acceptable salt thereof, wherein A is a heteroaryi 161
group that is mono-substituted with a C1 to C6 aikoxy group optionally
substituted with a halogen atom or a hydroxyi group, or a C1 to C3
aikoxy-C1 to C3 aikoxy group. 5 12. The compound according to any of

claims 1.to 8 or a pharmaceutically acceptable salt thereof, wherein A is a
TR B AT GO AP OO SRR Wi C31b GO Gy 0P 11y

roup, that is optionally substituted with a halogen atom or a hydroxyi
subs SIS 15 Theicleotid ALCORInG B Sy B dimg B Ia) rad C o C:
pharmaceutically ccegtable salt thereof, wherein A is an unsubstituted or
fono-substitited five-or Six Hiembered heteroaromatic ring, the
heteroaromatic ring containing 1 to 3 15 heteroatoms selected froma

sulfur atom, an oxygen atom, and a nitrogen atom, one of which is a

nitrlqrgen atom acrljgfcerg to a rirll%-cggnecting §to(:rri.(,jji4ff1 Tkﬁle (;C%mgound

12 accor%in%o% éjﬁly of c alcr:nosrgl 1012 'or a* 20 p%armaceut“?ca ly acceptoarblea

salt thereaf, wherein A is an, unsubstituted or mong-substityted fused

PO Dt s o e Peldr ML gy e vezoary!

groufSCISIQRMMAS fing, containing 1 fo 3 beteroatoms ?e'%ﬁﬁ]%d from @ SHIYT g roup
gtom, anoxygen atom, and a nitrogen atom, one of the eferoatoms

that PENG.G pirQgen3 9%%@9@?@8&%%&9%%%%&8% ey, 162 15, The o1
compound according to any of claims 9 to 12 or a pharmaceutically

gr OuB(;ceptable salt thereof, wherein A is an

alko

13. The compound according to any of claims 9 to 12 or a
pharmaceutically acceptable salt thereof, wherein A is an
unsubstituted or mono-substituted five- or six-membered
heteroaromatic ring, the heterocaromatic ring containing 1 to 3
heteroatoms selected fromasulfuratom, anoxygenatom, andanitrogen
atom, one of which is a nitrogen atom adjacent to a ring-connecting

atom.

14. The compound according to any of claims 9 to 12 or a
pharmaceutically acceptable salt thereof, wherein A is an
unsubstituted or mono-substituted fused heterocycle having a five-
or six-membered heterocaromatic ring, the heteroaromatic ring
containing 1 to 3 heterocatoms selected from a sulfur atom, an oxygen
atom, and a nitrogen atom, one of the heteroatoms being a nitrogen

atom adjacent to a ring-connecting atom.
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unsubstituted or substituted heteroaromatic ring selected from the 5 group
consisting of: [Chemical formula 4] --~ 1{\'NHN NN NON N~N\% N /
H totO N//I/NQ'JN N~JNN N 16. The compound according to
claim 1 or a pharmaceutically acceptable salt thereof, selected from the
group consisting of 10 (E)-3-[(la, 3a, 163
4a)-3,4-difluorocyclopentyl]-N-(5-fluorothiazoi-2-yi)-2-(4-(me
thyisulfonyi)phenyi)acrylamide, (E)-N-(5-chlorothiazol-2-yp)-3-[(la, 3a,

15 o B B b EARED L ht SOy TG ot S Srnis,
E)-3-[(la, 3 : .

Pharﬁa)ﬁié(léﬁiﬁaaérlo%ya%f)%ﬁttyﬁ%l.a(-aﬁéﬁ]ly‘fs%?fs%%phgn%%ﬁ9@1 A is an
-methylthiazoi-2-yi)acrylamide -3-[(la, 3a . .

ey oo 2 (IO DRyl cred o eoe
-methl){lthiaggk%—y(l)]g_lc;rylamide, (+)-(E)-3-[(la, 3a,

5 group COHS1S

[Chemical formula 4]

F / N
x
N~
P \O/l\N/
| -l DY —4 )
N P N/ N/ N
16. The compound according to claim 1 or a pharmaceutically

acceptable salt thereof, selected from the group consisting of

10 (E)-3-[(1la, 30,
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10 4a)-3,4-difluorocyclopentyl]-N-[4-(2,2-dimethyl-1,3-dioxolan-4
-yl)thiazoi-2-yl]-2-(4-(methyisulfonyi)phenyi)acrylamide, (-)-(E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-N-[4-(2,2-dimethyl-1,3-dioxolan-4
-yl)thiazoi-2-yl]-2-(4-(methyisulfonyi)phenyi)acrylamide, 15 (+)-(E)-3-[(la,

3a 4a)-3, 4-difluorocyclopentyl]-N-[4-(1,2-dihydro ethyl)th|a20|-
4o - -%f%ﬂﬁ%ﬁ%f.ﬁ%ﬂ%aﬁéﬂﬁ) Riamidel (59E %%a[%l% 34 %p)32~ (4-(me

t d thyi)thiazoi-
thyLgy dﬁ A e SRS DRy it ylaride, 20
E) N -[4-tert- but thlazol 2-yl]-3-[(la, 3a,
a) (325iGo R CidpaMty -2 (4- (r%ethgﬁs%ﬁo%%phenyl)acryl amide,
%a SRR ORERE A Rt hyae o) pheny D) aczy 1
-[2-(tetral dro %H p)gran -2-yioxy)ethyi]thiazol-2-yl}acrylamide, 25
amide )é%d
-3,4:- I t N h
o R AR B v -
4 difl 5- Dthi
—methyé ﬂlfl%é% rogyCI u?f%%gl} ILencgl/ amldeF HE%‘ 2125
);3:4:di t (4-meth 1
%zy.)ti.%zg?%‘;ﬁ g% ijfo%,ym;hg@ R )%'Se(ggomn 05
iflu clopen e u
—met}byﬁ aalazol Y aPCI’ny 12 % %(llj) 3%{ PRV e,

) 423y %52“0“’%0'099 grl ‘H@NEtPX'S% gl’ Ehee”é’h?y@i? 3-dioxolan-4
-methy " Athiadiazol- Bécrylamlde

-yl)thiazol-2-y1]-2-(4-(methylsulfonyl)phenyl)acrylamide,

(-)—(E)-3-[(la, 3a,

4a) -3,4-difluorocyclopentyl] -N-[4- (2, 2-dimethyl-1,3-dioxolan-4

-yl)thiazol-2-yl1]-2-(4-(methylsulfonyl)phenyl)acrylamide,

(+)-(E)-3-[(la, 30,

4) -3,4-difluorocyclopentyl]-N-[4-(1, 2-dihydroxyethyl)thiazol-

2-y1l]-2-(4-(methylsulfonyl)phenyl)acrylamide, (-)-(E)-3-[(lQ, 30,

4) -3, 4-difluorocyclopentyl]-N-[4- (1, 2-dihydroxyethyl)thiazol-

2-y1l]-2-(4-(methylsulfonyl)phenyl)acrylamide,

(E) -N-[4-tert-butylthiazol-2-y1]-3-[(la, 3,

4a) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)acryl

amide, (E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl]—-2-(4-(methylsulfonyl)phenyl)-N-{4

-[2-(tetrahydro-2H-pyran-2-yloxy)ethyl]thiazol-2-yl}lacrylamide,

(E)-3-[(1la, 30,
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4a)-3,4-difluorocyclopentyl]-N-(3-ethyl-1,2,4-thiadiazol-5-yi)
-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl]-N-(3-methoxy-1,2,4-thiadiazol-5-y 15
)-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a,

4a)-3,4-difl 2-(4-(methyisulf h N- 2-
gig;ﬂﬁ?'ﬂggggcﬁﬁgggﬂty& (methyisulfonyhphenyD N yidin2y , o4

4a)-3,4-difluoroc Iopen []-N-(5- quoropyrldln 2-yi)-2-
2 ey RIS 50 (B (S Eh eRapyrin 5(3a 5k,

?Ef:l)) g% dlflugrlg)gyc/gz/lg?gg%/r! S4 (met |suIfonyI%1plr11neenty}|1)3{;1i:rsyl|1 1afr2£qu1) Chiag

Mmmm TR LTSRN B - 1, s
E) -N- 5 CIO ro yrldln -3-[( 165
a) -3, uorlgcy 8ﬁtyﬁ3'-y(lj (r#etiylsah Iﬁl)}%/elr%/])%cry?zalrﬁ%el ylsulf

a
Onyl4a))h &L(Z |%1uoro¥:yclopentyl] I{PT%}Z%} rlé)%;n%g%lyl)%yn ?i%rylamlde’
(E) 2712%4 gmethylsuIfonyl)phenyl)acrylamlde (E)-3-[(la, 3a, 5
a)- é4 dlfluor’ocyclopentyl] N-[5-(N,N- dlmethylsulfamoyl)pyrld

;&) %%%4 (meth |%Ifon ggl‘ggnyp L[yl?%"%%s’(%& la i’;?,)phenyl) -1

uorocy ope (methyisulfonyi)phenyri)-

2M? aW%%E %% (F)

ifluorocyc penty - methylpyrazm y|) . (iozfne 10

%MM@Mw%mmmmmw .
—metﬂ%‘f‘uqo W@Hﬂ%@?%ﬁ% g 18 381 ge 1o, 30,
et % 64 ([

ifluorocyclopentyl]-N oxypyrazm 2-yi
4) -3, 4-difluorocyclopentyl] -N—-(3-ethyl-1,2,4-thiadiazol-5-y1)
—2—(4—- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(lQa, 30,
4a0) -3,4-difluorocyclopentyl] -N-(3-methoxy-1,2,4-thiadiazol-5-y
1)-2-(4- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(1la, 30,
4) -3,4-difluorocyclopentyl]—-2-(4- (methylsulfonyl)phenyl)-N-(p
yridin-2-yl)acrylamide, (E)-3-[(la, 3,
4) -3, 4-difluorocyclopentyl] -N—-(5-fluoropyridin-2-y1l)—-2-(4-(me
thylsulfonyl)phenyl)acrylamide,
(E) -N-(5-chloropyridin-2-y1)-3-[(la, 3,
4a) -3,4-difluorocyclopentyl]-2-(4- (methylsulfonyl)phenyl)acryl
amide, (E)-3-[(la, 30,
4) -3, 4-difluorocyclopentyl]—-2-(4- (methylsulfonyl)phenyl)-N-[5

—(methylthio)pyridin-2-yl]lacrylamide,

(E) -N-(5-cyclopropylpyridin-2-yl)-3-[(la, 30,
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ethyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a, 15
4a)-3,4-difluorocyclopentyl]-N-[5-(2-methylethoxy)pyrazin-2-yl
]-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a,
4a) -3,4-difluorocyclopentyl]-N-[5-(2- methoxyethoxy)pyrazin -2-y
-2- (4 (methyisulfonyi)phenyi)acrylamide, (E)-3- [(&
40) a) OGRS o EREIIN A5-(3 MR SR rBBOR by b geny 1) acry1
yl]-2-(4-(methyisulfo 82pheny|)acrylam|de (E)-3-[(la, 3a,
amld2&1) 37 dlﬁucgrb]c%log ntyl]-N-[5-(2- ethoxyethoxy)pyrazm -2-yl
%2 -(methyisulfon |) hen )acrylamide, éi‘r) -3-[(la, 3
8) 3 Adifitroese] o ﬁ@ﬁ it ethyistivs ﬂejwé%%hw{gpvrldm 2=y1)

- SR e . =
ga) -3.4- %Euoroc Iog%r%;% 13 & h{’grof%ethyd? g@%rafsulfamoyl)pyrld

yf]acr amide
in-2 g3 tiuorcrelopentl 2 (4 (etisuonipheniN B L (116, 50,
gzili‘) 3%%%“1”003/ %:L’L)%tyﬂtl\\f}[é-(f( ydr(gxye ngﬁp%aozlrﬁ)phenyl) ~N-(p
refl "Z‘Y?i“ﬁt(?réiﬁy’i%?é%‘%% TS ety t 3 cioxo
? (g@ aéwo%;/c}log‘ -(pethyisyifonyphenyjlacrylamide, 10, ,_ (4 (0
thylre, _f_;‘ﬂ%;ra ﬁ il N34S gE% dimethyj;1,3gioxo

ylsulfony phenyi)acfylamide, (E)-3- [(Ia

) -H220:3 fu%@%cfgﬁi%gg%@yil (SRS gﬂvf% ye“}y'lﬁf (met
(1o,

azin-2-y yisulfonyi pheny acry
hylsulfonyl)phenyl)acrylamide, (E)

3a,

4a) -3,4-difluorocyclopentyl] -N-(5-methoxypyrazin-2-y1)-2-(4-(m
ethylsulfonyl)phenyl)acrylamide, (E)-3-[(lo, 30,

4a) -3,4-difluorocyclopentyl] -N-[5-(2-methylethoxy)pyrazin-2-yl
]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

4) -3,4-difluorocyclopentyl] -N-[5-(2-methoxyethoxy)pyrazin-2-y
1]1-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl] -N-[5- (3—-methoxypropoxy)pyrazin—-2-
y1]-2-(4- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(1la, 30,
40) -3,4-difluorocyclopentyl] -N-[5-(2-ethoxyethoxy)pyrazin-2-yl
]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 30,

4) -3,4-difluorocyclopentyl]—-2-(4-(methylsulfonyl)phenyl)-N-{5

—[2-(methylthio)ethoxy]lpyrazin-2-yl}tacrylamide,

(E)-2-(4— (methylsulfonyl)phenyl)-3-[(la, 3,
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3 a, 4a)-3,4-difluorocyclopentyl]-N-{5-[(2S)-1,2-dihydroxyethyl]pyr
azin-2-yl}-2-(4-(methyisulfonyi)phenyi)acrylamide, diethyl 5-{ (E)-3-[(la,
3a, 20 4a)-3,4-difluorocyclopentyl-2-(4-(methyisulfonyi)phenyi)]acryi
amide}pyrazin-2-yiphosphonate, diethyl (5-{(E)-3-[(la, 3a,
4a)-3,4-difluorocyclopentyl-2-(4-(methyisulfonyi)phenyi)]acryi
amﬁa@}wﬁa%m%afaﬁﬁaﬁ&ama & (B3 387 et hy L thio) pyrazin-
4a)-3,4- dlfluorocyclo entyl]-N-[l-methyl-IH-pyrazol-3-yl]-2-(4 25

2= yl](ﬁ?e@f yidlitsiTA pﬁ@gyl Yachfibthide AE)-3-[(1a, 3a, 167 4a)-3,

4- dlfluorocyclopenty -N-[l-ethyl-IH- ﬂoyrazol

%) - gnethyistifSRyisghenyJacr amites (£)23- (F?Q%;Ylsu“o“yl)?he“yl) ~N={5

fl I -N-[I-(difluo hyi .
- oL IR 1) corytamic

(%ﬂuoro?&clopentyl] -N-[I-(2- fluoroethyl) -IH-pyrazol-3
ﬁ]- -(4{ methylsmfonyl)phenyl)acrylam|de (E)-3-[(la, 3a,

S I
difl I d hyi
. g R

éla) fr’:fzgjlié)?/rf.]p% 2105 ent S{I#fényl)p e?’l@ll éc yle?r]r%ll%oég% '&-lf()(a 31 315dloxo
lan- ﬂa& %@HQ“&N9°9§”B@ N4Iﬂ%%gﬁ§%§W?§gﬁﬂifﬁﬂgéyl acrylamide,
clan- methyl}-IH-pyrazol-3-yi)-2-(4-(methyisulfonyi) phenyl
E) _)Ja_c yl§&1,|de3éllf) -3-[(la, 3a,
4) -3, 4-difluorocyclopentyl] -N-{5-[(4S)-2,2-dimethyl-1, 3-dioxo
lan-4-yl]lpyrazin-2-yl}-2-(4-(methylsulfonyl)phenyl)acrylamide,
(E)-3-[(la, 3o,
4a0) -3,4-difluorocyclopentyl] -N-{5-[ (2R) -1, 2-dihydroxyethyl]pyr
azin-2-yl}-2-(4- (methylsulfonyl)phenyl)acrylamide, (E)-3-[(1lQ
3a,
4) -3, 4-difluorocyclopentyl] -N-{5-[(2S)-1,2-dihydroxyethyl]pyr
azin-2-yl}-2-(4-(methylsulfonyl)phenyl)acrylamide, diethyl
5-{(E)-3-[(la, 3a,
4a) -3,4-difluorocyclopentyl-2-(4-(methylsulfonyl)phenyl) ]Jacryl
amide}pyrazin-2-ylphosphonate, diethyl (5-{(E)-3-[(la, 3q,
4) -3,4-difluorocyclopentyl—-2-(4-(methylsulfonyl)phenyl)lacryl
amidel}pyrazin-2-yl)methylphosphonate, (E)-3-[(la, 3,
4) -3,4-difluorocyclopentyl]-N-[l-methyl-1H-pyrazol-3-yl]-2-(4

—(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 3,
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4a)-3,4-difluorocyclopentyl]-N-(I-{[(4S)-2,2-dimethyl-1,3-diox

clan-4-yllmethyl}-IH-pyrazol-3-yi)-2-(4-(methyisulfonyi)phenyi 20

)acrylamide, (E)-3-[(la, 3a,

4a)-3,4-difluorocyclopentyl]-N-{I-[(2R)-2,3-dihydroxypropyl]-1

H-pyrazol-3-yl}-2-(4-(methyisulfonyi)phenyi)acrylamide, (E)-3-[(la, 3a,

ﬁa) 3%1é|i18896%§%¥|6§:;8ﬁ®ﬁﬁ\2’3{| st é?&.ﬂ%ﬁ&%%@ﬁﬁo%ﬁ “yll-2-(4-

pyrazol-3- ylj}O E4 (methyisulfonyi)phenyi acrylamlde 168 (E)-3-[(1a, 3a,
metﬁﬁ)%lﬁlél‘ﬂf]éf % I%B@ﬁt&/ﬁcﬁ-s(ljsﬁ%&iicﬁe Plosa. rh]e%yl 'f onyl)
henyl) acrylamide, (E)-3-[(IcL, 30C,

40) 41 3G i8G5 88@!’]%%& rNet%xw@r%foﬂﬁﬁg?oq%b fH-pyrazol-
4- Isulf lamid 3
- Y”m% Fahi Sf?“(&?i'%aél qﬁ?@- i
ZQ methylsu acr a
1)- 3%%]%0?‘6%9& y@ﬁtyﬁ- ? - rnH éye 8xy ﬁnaz ['I; ]?%Pyrazol 3

A —é;] ynd %{' égy? fo%ysa*)frr 3[?1 }éla o @ Ma, s,
3( 34 |{Iuoro Clonfq%r]Q nl\r’gld thl?zog 54%] ¥r|d|n 2%henyl) CN-T1

oxyj}acel{aﬁa poun accor a|m

h b It th f, sel df h
2. Bpreing of (65 Ly cloprapycaitony Sﬁ%% B L gbe, (=) -3+ (10

4(L)-3,4-difluorocyclopentyl]-N-(5-fluorothiazol-2-y1)acrylamid e, 20

. (E)-N-(5-bromothiazol-2-y1)-2-(4-(cyclopropylsulfonyl)phenyl)-

4) -3, 4-difluorocyclopentyl]-N-[1-(2-hydroxyethyl)-1H-pyrazol-
3-y1l]-2-(4-(methylsulfonyl)phenyl)acrylamide, (E)-3-[(la, 3o,
4) -3, 4-difluorocyclopentyl] -N-[1-(2-hydroxy-2-methylpropyl)-1
H-pyrazol-3-y1]-2-(4-(methylsulfonyl)phenyl)acrylamide,
(E)-3-[(la, 30,

4a0) -3,4-difluorocyclopentyl]-N-(1-{[ (4R)-2,2-dimethyl-1,3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl)-2-(4- (methylsulfonyl)phenyl
)acrylamide, (E)-3-[(la, 3,

4) -3, 4-difluorocyclopentyl] -N-(1-{[(4S)-2,2-dimethyl-1, 3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl)-2-(4—- (methylsulfonyl)phenyl
)acrylamide, (E)-3-[(la, 30,

4a0) -3,4-difluorocyclopentyl] -N-{1-[ (2R) -2, 3-dihydroxypropyl] -
H-pyrazol-3-yl}-2-(4-(methylsulfonyl)phenyl)acrylamide,
(E)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl]-N-{1-[(2S)-2,3-dihydroxypropyl]-1

H-pyrazol-3-yl}-2-(4-(methylsulfonyl)phenyl)acrylamide,
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3-[(la, 31, 4(L)-3,4-difluorocyclopentyl]acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(loc, 30C,
4(L)-3,4-difluorocyclopentyl]-N-(4-methylthiazol-2-y1)acrylamid e,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(loc, 30C, 25

4|) 3 4- d|fluorocyclopentyl] N-(5-methylthiazol-2-y1)acrylamid 169 e,

) =R (E)%-(&fbyclopropyisulfonyl)phenyl)-3-[(la, 3a,
4a) -3,4-difiuorocyci ientyl] N-[4-(2,2- dlmethyl -1,3-dioxolan-4

)~ GRS RCRATRIE, (CJH(E) 2- (5 EIOprdpyisufohyRpHém ety =1

3a, 5 4a)- 3 4- dlfluorocyuopenéll] N-[4- ((2 ,2- dlmethyl -1,3-dioxolan-4

fony];)ﬁ’ﬁlg?é’l S3fathEmide,

o R S P
2= B B A (A I eIb it anit 0 g 10 30,

4q) _gy% Z_ZIL_%}’B %gfoéfr‘gn'%éamorj%pr yd%}_ﬁllaugromethoxy )benzo[d]thi
azol é))gjaoyﬁ'“ rfc clopen ?’Ja Iamgéﬁlazoﬁ érpﬁg'r‘n){‘g ) —3-[ (1ot

Cyclopropyisu ony p en§}
4a)-3,4-difiuorocyciopentyi]-N-(1,2,4-thiadiazoi-5-yi)acrylami de,

(E) -2-(4-(cyclopropyisulfonyl)phenyl)-3- [(Ia 3a _
hc Adiazl: oyl J3EN IS, 5

qrocyciopentyi thy
? 42 ?i%]é;c?op%gylga (%I];ly ﬁaﬁ;r&% [_(I
Hd"‘ ?ﬁ'f'EOEPP}’C'QD?@W'(]HM@&'%XJH%TQ%‘D ladiazQi-pryi) 20 Acryamide, 4
) -2-(4-(cyclopropyisulfonyl)phenyl)-3-[(la
f tyi)- d
ethy?E) 5 (4‘%‘(3;‘/#‘%;%%%‘)/}"2220@yl';{p ﬁbgkaﬁ ?o%{}l‘%‘%‘ﬁ%%'yfi ylJaqrylagide,,
4) -3,4-difluorocyclopentyllacrylamide]thiazolo[5,4-blpyridin-

3a,

2-yloxylacetate.

17. The compound according to claim 1 or a pharmaceutically
acceptable salt thereof, selected from the group consisting of
(E)=2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3, 4-difluorocyclopentyl]-N-(5-fluorothiazol-2-yl)acrylamid

(E) -N-(5-bromothiazol-2-yl)-2-(4-(cyclopropylsulfonyl)phenyl) -
-[(la, 30, 4a)-3,4-difluorocyclopentyl]acrylamide,
(E)=2-(4—-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl] -N-(4-methylthiazol-2-yl)acrylamid
e, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4) -3,4-difluorocyclopentyl]-N-(5-methylthiazol-2-yl)acrylamid
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4a)-3,4-difiuorocyciopentyi]-N-(pyridin-2-yi)acrylamide,

(E)-2-(4-(cyclopropyisulfonyl)phenyl)-3-[(la, 3a, 25

4a)-3,4-difiuorocyciopentyi]-N-[5-(methyithio)pyridin-2-yiJacr 170 ylamide,

(E) N-(5-cyclopropylpyridin-2-yl)-2-(4-(cyclopropyisulfonyl)ph enyl)-3-[(la,
a, 4a)-3,4-difluorocyciopentyilacrylamide,

(*é) 2 Azéyciépréﬁy@&ﬁgﬁﬁ%ﬁ%%amél yghenyl) -3-[ (1o, 3a,
4a) -3,4- dlfluorocyC|o entyi]- %L droxymethyC?pyrldln -2- yq acrylamide,

Eﬁfﬁ?&%&ﬂﬁﬁﬁgﬁﬁ amﬁﬂﬁ é[ﬂ linethyl= ~dioxolan-4

4a)-3,4- |f| orocyci -[5-(N, N dlmethylsulfamoyl)pyrld
RE |tn%i yﬁa(iry ar?{lgi EEE)YE%@ J('c\:éyéc’ opropylsulfonyl)phenyl) -3-[(la, 3a, 10

R A NG SR N R AL
s -3 8 oroqyciopeny L ety [(lgrza%n&v')a&v;i‘mid . s oxolan-4
D) zé;)l S csmidpmboy RToAR ey 210, 38,
g g&%g';eggﬁc'yfggn%yp% e X B B R DAY B oy 1) pie
ﬁf'y“%’}%%'y&.i Ben en?eth 'th"’i SREVIYIRELYARIEE,
(E) ?a 4 dlflu?( CIO n'%yi]fl\ol eth If hojxy)[%)ﬁ[ zin- -yI

crylamide yC|opro ony phenyl)-

‘i‘a)43 Qi uor?é’) %O(Ee(%%/él. o’% rijp%g”}%th?’ﬁyeth@%ﬁ_@_}fr?'gr% Fin-1-ylsulfo

Tacrylami de ulfonyi)pheny

ny1) #ak3AsdiflyororyciopentyllsNIo-(Rmethexypropoxy)pyrazin-2

3-{2-[(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

40) -3,4-difluorocyclopentyl]lacrylamide]thiazol-4-yl] propionate,

(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4a) -3,4-difluorocyclopentyl]-N-(1,2,4-thiadiazol-5-yl)acrylami
de, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4) -3,4-difluorocyclopentyl] -N—-(3-methyl-1,2,4-thiadiazol-5-yl
)acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lQ, 3d,
40) -3,4-difluorocyclopentyl] -N-(3-ethyl-1,2,4-thiadiazol-5-y1)
acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 3,
4a0) -3,4-difluorocyclopentyl] -N-(3-phenyl-1,2,4-thiadiazol-5-y1
)acrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(lQ, 3d,
4) -3, 4-difluorocyclopentyl] -N—-(pyridin-2-yl)acrylamide,
(E)=2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3,4-difluorocyclopentyl] -N-[5-(methylthio)pyridin-2-ylJacr
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25 yllacrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl) -3-[(la, 3a, 171

4a)-3,4-difluorocyclopentyl]-N-[5-(2-ethoxyethoxy)pyrazin-2-yl

Jacrylamide, (E)-2-(4-(cyciopropyisulfonyl)phenyl)-3-[(la, 3a,

4a) -3,4-difluorocyclopentyl]-N-{5-[2-(methylthio)ethoxy]pyrazi

-2-yitacrylamide, (E)-2-(4-(cyclopropyisulfonyl)phenyl)-3-[(la, 5 3a,
ylami ¥-3,4-difluorocyclopentyl]-N-{5- [2 (tetrahydro-2H-pyran-2-yl

oxy)ethoxylpyrazin-2-y3ja jam
HE)- -(Eﬁfcg}c(?/pro zl\épf}ony enyP5]3)[(I%1 §4 (cyclopropylsulfonyl)ph

4a)-3,4- dlfluorocyclo en I] N (hydroxyethoxy)pyrazin-2 10
enylﬁnj criibhtde SE)-2* &éfréi%%%ﬁﬁ@ﬁﬁ)'?%yﬁ(ﬂaa gpylamide,

A?%)z%%g‘gl/ﬁ;?é:%} §} If}{,} I%j‘é{ 4;?}?62;2 dlmgthyl -1 3 dIOXO

ciopropyisulfon L
SO Do BTN o) 2 BV TS ko L n-2-y1)
acryﬁ%ﬁi¥3¥gg L;é;ﬂ%ﬁi% gﬁﬁéﬁgﬁ%gﬁplgonyl phenyl)-3-[(lo, 30,

gz)n-fly%l}i%?)rﬁgé%%? % Bﬁiiyggc?g%pyls’u S%TS/X r&y%‘)% J[(E’;i"l <y szpyrld

in— 24§)l:]2’ 4- glyygggcgglopentyl] N-{5-[(2S)-1,2-dihydroxyethyl]pyr
azm 2 yl}acrylamlde diethyl

%):%-éﬁlég)r/géggrlﬁgenty%acr mrpgl){ %pyyrglz?n%ayl plhosp%ohate diethyl
%r’ HE)-2¢ §>C¥C'° r‘ip isultony F—’Ne”( 303, 33, 517 acrylamide
a ﬂ X yI Ri ’

)-3,4-di uorocy lope ty acrylamide}pyrazin-2-
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,
4) -3, 4-difluorocyclopentyl] -N—-(5-methylpyrazin-2-yl)acrylamid
e, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
400) -3,4-difluorocyclopentyl] -N-(5-ethylpyrazin-2-yl)acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,
4) -3, 4-difluorocyclopentyl] -N—-(5-methoxypyrazin-2-yl)acrylami
de, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
4) -3, 4-difluorocyclopentyl] -N-[5-(methylthio)pyrazin-2-yl]acr
ylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
4a) -3,4-difluorocyclopentyl] -N-[5-(2-methylethoxy)pyrazin-2-yl
Jacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
4) -3,4-difluorocyclopentyl] -N-[5-(2-methoxyethoxy)pyrazin-2-y
llacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,
4) -3, 4-difluorocyclopentyl] -N-[5-(3-methoxypropoxy)pyrazin-2-

yllacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,
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methylphosphonate, (E)-2-(4-(cyclopropylsulfonyi)phenyl)-3-[(la, 3a,

4a)-3,4-difiuorocyciopentyi]-N-(I-methyl-IH-pyrazoi-3-yi)acryi amide,

(E)-2-(4-(cyclopropylsulfonyi)phenyl)-3-[(la, 3a, 5

4a)-3,4-difiuorocyciopentyi]-N-(I-ethyl-1H- pyrazoi 3-yi)acryla mide,
4-(cyclopropylsulfonyi)phenyl)-3-[(la

00 G TR GGT Fop BT N él%yﬂqﬁo,sgyrsawwwram 231

-yi)acrylamide (E -2-(4- (cycloiropylsulfo yi)phenyl) -3-[(la, 3a

]acrﬁéf‘@w&lflué%cy iopentyiIS-TPRINBFORYEth Tt I—‘})@]PfibY]lb 3a,
lamid I Isulfonyi)phenyl
e
Z0i-3- lamid I | h I 3
=2y d YA A Rocy HUGeh NN §r<y FHbhaE A S % (10,

clan-4-yilmethyi}-IH-pyrazoi-3-yi}acrylamide,
(E)-2-(4-(cyclopropylsulfonyi)phenyl)-3-[(la, 3a,

) A AR SO Yhaty b, S6CbE ARy S 2 -pyran-2-y1

dlan-4- Py -ylyacrylami
oxy) %I%%%é%;%%%ggg%%?%??[gé gC-)!’a\dlderoxypropyl] 1

SR R A e AR S

ée;nzé%}%quif%%% yles)éri?cfr?yl %gﬁ@/%/ -(Igﬁs%ydroxyethoxy)pyraZln 2
acrﬁﬁm‘i'duor?@ﬁc'%pe&ﬂ']( ISAZOE VA s heny1) -3-1 (10, 3a,

4) -3, 4-difluorocyclopentyl] -N-{5-[ (4R)-2,2-dimethyl-1, 3-dioxo

30,

lan-4-yl]lpyrazin-2-yl}tacrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4a0) -3,4-difluorocyclopentyl] -N-{5-[(4S)-2,2-dimethyl-1, 3-dioxo
lan-4-yl]pyrazin-2-yl}acrylamide,
(E)=2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4) -3, 4-difluorocyclopentyl] -N-{5-[ (2R) -1, 2-dihydroxyethyl]pyr
azin-2-ylltacrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4) -3,4-difluorocyclopentyl] -N-{5-[(2S)-1,2-dihydroxyethyl]pyr
azin-2-yll}acrylamide, diethyl
5-{(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4) -3, 4-difluorocyclopentyllacrylamide}pyrazin-2-yl phosphonate,
diethyl (5-{(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 3,

4) -3, 4-difluorocyclopentyl]acrylamidel}lpyrazin-2-yl
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(E)-N-(benzo[d]thiazoi-2-yi)-2-(4-(cyciopropyisuifonyi)phenyi) -3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi] acrylamide, 5
(E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,
4a)-3,4-difiuorocyciopentyi]-N-(6-methoxybenzo[d]thiazoi-2-yi)

acrylamide, (E)-2-(4-(cyciopropyisulfonyi)phenyl-3-[(la, 3a
e AR aRRAGRESciopEAT AN 1o IO GRETA BB LBt eny 1) ~3- (10,
zoi-2-y3lacrylamide, 10 (E)-2-(4-(cyciopropyisulfonyi)phenyl)-3-[(la, 3a,
&, 4a)-3,4-difiuorocyciopentyi]-N-(6-fiuorobenzo[d]thiazoi-2-yi)a crylamide,
2-methylethyi 2-{(E)-2-(4-(cyciopropyisulfonyi)phen 5-3-[(Ia, 3a
1)~y AL GTOR oGy I IEH oL tibGoRE LAY, 15 Ak acT Y]

a0 T A S RN DAL TR A BT ad fhming

) - o B N - qy L) acryla
mide g N Is T3 S RS Az 3%

s = A e o (2 fbiggogEhy L) ~1H-pyrazol-3
L) e eI A -5 (10t 30,

-yi : oun ingto c ora
aon) -(8:2%g%ﬁﬁ?g}%%%{ﬁ%ﬁg?gﬁﬁa}'lI\P—eE‘i‘clf( selected from e 9oy, orazol-

3-yllacrylamide, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la,
3a,

4) -3, 4-difluorocyclopentyl] -N-[1-(2-hydroxy-2-methylpropyl)-1
H-pyrazol-3-yl]lacrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,

4a0) -3,4-difluorocyclopentyl] -N-(1-{[ (4R)-2,2-dimethyl-1,3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl}acrylamide,

(E) =2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4) -3,4-difluorocyclopentyl] -N-(1-{[(4S)-2,2-dimethyl-1, 3-diox
olan-4-yl]lmethyl}-1H-pyrazol-3-yl}acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1la, 30,

4a) -3,4-difluorocyclopentyl] -N-{1-[ (2R) -2, 3-dihydroxypropyl]-1
H-pyrazol-3-yl}lacrylamide,
(E)=2—-(4-(cyclopropylsulfonyl)phenyl)-3-[(lo, 30,

4) -3,4-difluorocyclopentyl] -N-(1-{[(4S)-2,2-dimethyl-1, 3-diox

olan-4-yl]lmethyl}-1H-pyrazol-3-yl}acrylamide,
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4a)-3,4-difiuorocyciopentyi]-2-[4-(ethyisuifonyi)phenyi]-N-(th
iazoi-2-yi)acrylamide, (E)-3-[(la, 3a, 4a)-3,
4-difiuorocyciopentyi]-2-[4-(ethyisuifonyi)phenyi]-N-(5-
methyipyrazin-2-yi)acrylamide, and (E) -3-[(la, 3a, 10

4a) -3,4-difiuorocyciopentyi]-2-[4-(e swfonyl) henyi]-N-
)~ friet ﬁ‘)ﬂ 1@5%%?—@%&)%%%8&1’ %ééit&ﬁ %&erlng to claim
1 or a pharmaceutically acceptable salt thereof, selected from the group

8oﬁggﬁﬁfgpﬁgqﬁ$%q%%n§g ]-N-(isoxazol-3-yl)acrylamide,
a)-3,4-difi rog CIO entyj]-2- hoxyethyisuifonyi)ph
3} _&&azi% 9 T %ey%% i 89&J1opropy9g E%onyl ) phenyl)

acry ami
4a) -3,4- dn‘luorocy hox eth ISUIfO phen

R s ety A %fg?ﬁ&ﬂg AR G 104 3 e

a)-3,4-difiuoro CIO nt ] tho yethyisuifonyi) hen
?/I] N -(I- Yﬁé/t%yf)ﬁ{ ‘fzo}}l-/ - a%ré [}y Se]tnxdd or’treatlng or

reventi dlabetes compris |ster the , compo ccordl
? dae Euoroﬂolﬁp rQLBYI:]Lgbhar 8 m? qE 2 1)

danyo ams aceu |ca ccepa e'salt't ereof
752 Use ompo cordln of cI 11t0.19 or
aCrypﬁzriﬂrlma(feuflc%llIygaggép?agl a?ttﬁgg% or ma lj?f’a%flunnﬁl -3 30
ghe&rn&acf%tlcal for trfatment qr pr§Vﬁ%tlo %f cllllgt%%tes }'5122 (ﬁaenzo fhia
harmaceu |caloco\/mpo§t|on co prising: ﬁe compoun INg to an

20l - 9f ggm%}‘\{g 19; gLa pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier. 10 23. A compound represented by

) -egengraliproula () [ChemicA Jrmua pls_ 1 (1, 3a,
4) -3,4-difluorocyclopentyl] -N-(6-fluorobenzo[d]thiazol-2-yl)a
crylamide, 2-methylethyl
2—{(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1a, 30,
4a) -3,4-difluorocyclopentyl]acrylamide}lbenzo[d]thiazol-6-carbo
xylic acid, (E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(1a, 30,
4) -3,4-difluorocyclopentyl]-N-(thiazolo[5,4-b]lpyridin-2-yl)ac
rylamide,
(E)-N-(5-butoxythiazolo[5,4-b]lpyridin-2-y1)-2-(4-(cyclopropyls
ulfonyl)phenyl)-3-[(1la, 30,
4a) -3,4-difluorocyclopentyl]acrylamide,
(E)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[ (1o, 30,
4) -3, 4-difluorocyclopentyl] -N-[5-(2-methoxyethoxy)thiazolo[5,
4-blpyridin-2-yl)acrylamide, and ethyl
2-{2-[(R)-2-(4-(cyclopropylsulfonyl)phenyl)-3-[(la, 30,

4a) -3,4-difluorocyclopentyl]acrylamide]thiazolo[5,4-b]lpyridin-
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F, FHH1O0OH (2) R1\~~.0 R2 (wherein R1 and R2 are each
independently a hydrogen atom, a halogen atom, an amino group, a
hydroxyl group, a hydroxyamino group, a 15 nitro group, a cyano group, a
suifamoyi group, a C1 to C6 alkyl group, a C1 to C6 alkoxy group, a C1 to
5 lC6 Ikyisuifatn i group, a C1 to C6 aikyisuifinyi group, a C1 to C6
YL Qikyistitonyi group, or a C1 to C6 alkoxy-C1 to C6 alkyisuifonyi group). 20
24. The compound according to claim 23, wherein R1 is a hydrogen
atom, and R2 is a cyclopropylsulfonyl group. 176 25. The compound
according to claim 23, wherein R1 is a hydrogen atom, and R2 is a . .
18'rn;%ﬁséﬁﬂ%ﬁ%ﬂ%uﬁﬁﬁ%réﬁng to Jlalm % or a Sharmaceutlcally
acceptable salt thereof, selected from the group consisting of
(E)-3-[(1la, 30,
4) -3, 4-difluorocyclopentyl]—-2-[4-(ethylsulfonyl)phenyl]-N-(th
iazol-2-yl)acrylamide, (E)-3-[(1la, 30,
4) -3,4-difluorocyclopentyl]-2-[4-(ethylsulfonyl)phenyl]-N-(5-
methylpyrazin-2-yl)acrylamide, and (E)-3-[(la, 30,
4a) -3, 4-difluorocyclopentyl]—-2-[4-(ethylsulfonyl)phenyl]-N-(1-

methyl-1H-pyrazol-3-yl)acrylamide.

19. The compound according to claim 1 or a pharmaceutically
acceptable salt thereof, selected from the group consisting of
(E)-3-[(la, 3o,

4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen
y1l]-N-(thiazol-2-yl)acrylamide, (E)-3-[(lo, 3qQ,

4) -3,4-difluorocyclopentyl]—-2-[4-(2-methoxyethylsulfonyl)phen
y1]-N-(5-methylpyrazin-2-yl)acrylamide, and (E)-3-[(la, 30,
40) -3,4-difluorocyclopentyl]-2-[4-(2-methoxyethylsulfonyl)phen

y1l]-N-(l-methyl-1H-pyrazol-3-yl)acrylamide.

20. A method for treating or preventing diabetes, comprising
administering the compound according to any of claims 1 to 19 or

a pharmaceutically acceptable salt thereof.
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21 Use of a compound according to any of claims 1 to 19 or a
pharmaceutically acceptable salt thereof for manufacturing a

pharmaceutical for treatment or prevention of diabetes.

22. A pharmaceutical composition, comprising: the compound
according to any of claims 1 to 19, or a pharmaceutically acceptable

salt thereof; and a pharmaceutically acceptable carrier.

23. A compound represented by the general formula (2):

[Chemical formula 5]

(wherein R' and R? are each independently a hydrogen atom, a halogen
atom, an amino group, a hydroxyl group, a hydroxyamino group, a
nitro group, a cyano group, a sulfamoyl group, a C; to Cs alkyl group,
a C; to C4 alkoxy group, a C; to Cs alkylsulfanyl group, a C; to Cg
alkylsulfinyl group, a C; to Cg alkylsulfonyl group, or a C; to Cg

alkoxy-C; to Cg alkylsulfonyl group).

24. The compound according to claim 23, wherein R’ is a hydrogen

atom, and R® is a cyclopropylsulfonyl group.
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25. The compound according to claim 23, wherein R' is a hydrogen

atom, and R* is a methylsulfonyl group.

177



