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A - 1 - TECHNI CAL FI ELD The present invention relates
to a conmpound having an inhibitory action on activin
receptor-like kinase 5 (ALKS) which is a TG (3 type
| receptor. The 5 present invention also relates to a
hair follicle cell growth accelerator, a hair growth
stimulant, and a hair growth agent, each of which
contains a functional inhibitor of ALKS as an active
i ngredi ent. BACKGROUND ART 10 Transform ng growh
factor-a (TGF-0), as well as activin, BMP and the
like, is a nolecular entity belonging to a TG~ (3
superfam ly. There are two distinct signaling
receptors for TG-(3 (type | and type 11), both of

wht N, serd1e/ t hreoni ne ki nase regions 15 in their
respective cells. Upon conbining the TG--J3 wth the

receptor, tlmhd ypedertecapiatticn Hiospdoryd ad esbiyound
the type Il receptor and thus activated, so that the

sitgnding sart rianisifbertroad; tectal omuel edest wrin ar SEE2IS3-11ike

pat hway or a TAB1/TAK1l pathway. 20 It has been

apparan X h@LKHe wideh( 3shas Tiltfe tvwd gt mwfceptor. The

physi ol ogi cal actions, and as one of such actions, it

h&aF Sf&ant Walvenkdewn alisst neHa tReF-te madar roperale gfell

accunul ating extracellular matrix in tissues through

pIBRIHY &F Shshtam o 49d 2 IrPeddnfdsinyiant, and a hair

suppr essi_on qf pro&gi ich constitute _the

oXEPHEN PO e NS EOT R o G Al 6,

5 hg ' & 99Q) )ar . ENUS, .continuous hyper.prqducti on of

TG %z];\lﬁ %Ta%%i \}/%gﬁKl-Eo%sofansiaé:ﬁévet rlaﬂ%r%ﬁf{: e|lrg-‘n' system
BACKGROUND ART

Transforming growth factor-p (TGF-B), as well
as activin, BMP and the like, 1is a molecular entity
belonging to a TGEF-P superfamily. There are two
distinct signaling receptors for TGF-B (type I and type
IT), both of which have serine/threonine kinase regions
in their respective cells. Upon combining the TGF-B
with the receptor, the type I receptor is
phosphorylated by the type II receptor and thus
activated, so that the signal is transferred to a
nucleus via a Smad2/3 pathway or a TAB1/TAK]l pathway.
It has been apparent that the TGF-P has quite

a lot of physioleogical actions, and as one of such
actions, it has been well known that the TGF-B has a

property of accumulating extracellular matrix in

tissues through production stimulation and
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5 may lead to various fibrosing diseases. In the case
of kidney, for exanple, TGP has been shown to be

deeply involved in fibrosis or glomerul onephritis in
renal di sease such as gl onerul onephritis or diabetic
nephropathy (Ckuda et al., 3 din Invest 86, 453-462
10 (1990), Border et al. ure 346, 371-374 (1990)),

ar@ﬂacdrﬂaéﬁec e Hpid é’se.x.ron Tﬁ:ﬁc{?ﬁ%rﬁe%ﬁﬁp%ﬁﬁltute

facilitate production of extra matrix in

NATHRAISARGIER 1 £8I F S0 -E NEL SO PUlrg, tiad fafelolnsa‘aol

of hepatic fibrosis and [iver cirrhosis (Barnard et

ale,, Biocdyim Bioahys. Actrpsl03%ntA%ndad Wﬁprddhctlon

addi tion, one of the causes of such intractable
dlcﬁfemﬁaﬁrmﬂafmﬂafaytlfdrbfdifslﬁgﬁ){alprtﬁﬂednfsﬁﬁﬁiﬂl\tﬁl system
vitreoretinopathy acconpani ed by substantial fibrosis

i snagc cdigradl atd ora miforex tiridgeldin@rdindades .duarn aHy pelse of
20 function of TG--P An inhibitor of ALKS5 has been

r ddointeed tior supprdss (I -fic dusulbatsinoshofvn to be deeply
extracel lular matrix induced by TG--P by way of
biesRLygdTdR Higms s grale oneauignsithe idt salin pasNl
2002 F-FC022), so that this 25 inhibitor is considered

t @lﬁé%wc%§%mn@§lhﬂ§ﬂ§d% slipdeticeat nent

IHOESEEER Gl ) PG R e

h k b f
S = ST e O S o
PInCRILNEE o iterk AT pBRCRLRR Rouwg®El >
hemat ocyte 5 dc tes (§ Povy % vest

D@%Eﬁﬁgka%%lpr%@%c%Q%n(%gggkkraé%lﬁ%ﬁagah trlylﬂdﬂﬁﬁﬁ

it has been reported that
nonparenchymal cells and then contribute to the onset

of hepatic fibrosis and liver cirrhosis (Barnard et
al., Biochim Biophys Acta 1032, 79-87 (1990)). 1In
addition, one of the causes of such intractable
diseases as pulmonary fibrosis or proliferative
vitreoretinopathy accompanied by substantial fibrosis
is accumulation of extracellular matrix due to hyper
function of TGF-PB.

An inhibitor of ALKS has been reported to
suppress the accumulation of extracellular matrix
induced by TGF-B by way of blocking TGF-pB/Smad signals
(Grygielko et al., ASN 2002 F-FC022)}, so that this
inhibitor is considered to be useful as pharmaceutical
products for treatment or prevention of various
diseases associated with fibrosis of kidney, liver or

lung, etc.
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hyper expressi on i nduces growth suppressi on/ apoptosi s
in the hair follicle cells and then a hair cycle is
shifted from anagen to telogen, and thus it has becone
10 apparent that TG--P is deeply involved in
progressi on of al opecia (F jtzik et al., FASEB J 14,
752- 760 (2000)) However , search has not fuIIy

shown t hat WV, fromthe TG
receptor 15 prlnarfiy coﬁ#gmgufgégﬂi rﬂn?%ﬁwﬁ? dxhibit

S UDRSBSSI M BRAREASH St d tﬁ *e};c%ﬂ;ﬁ'arcg OAr} | & aelr%% lw?a%ﬂps

t hus preventlon/treatnen cla whi

bagad o lP @ s 16 G 1P/ S signal s %@ﬁ gﬁ

ALK5 inhibitor has not yet been Treported.

s WSt C eeraaudig dNhidd UGmp AL Reldvid,, g
receptor-Iike Qﬂﬁase 5 (AEE%% mhlch |§ﬂ3 TGP type I

r €eepistr Darenadedcrlilngd d48-\WEQA0 G3A0A,. M1 o042 hahA
W01/ 62756A, wo02/ 40468A, W03/ 87304A and the like, a

t HicdZdlofleisyi daz dlas Gempourgaceer dieg: TGRS t he

present invention has not been shown. Further,
alhtipswrgx pane sisrtiocsta 2 olde cesmuonend - Faadipnee s isimidpeptosis in
structure to that of a conpound according to the

préseheirnfedtiich e saddls angowdetr emhe i \\BIIE3E3T7A,
W)96/ 03387A, W03/ 62215A, W01/ 85723A, W01/ 44203A,
IPP3ELEER86PR aPpgEM 2975AL0gen, PacerthusNgt has become

6, 770, 66 4] 64A and the like, the inhibitory
ABEFERSRE Ehede 1E0rHonRda SREIInEEVLYRH 475 PEOGTess thn
BEo P BRe et S BLORR e CTRE ¥ NUBNFEON 1 i 4 51 768 ect
of ob@)present invention to
However, research has not fully shown that
which signaling pathway from the TGF-Pp receptor
primarily contributes to the growth
suppression/apoptosis in the hair follicle cells, and
thus prevention/treatment effect of alopecia which is
based on blockade of TGF-PB/Smad signals caused by the
ALK5 inhibitor has not yet been reported.
Although substances having inhibitory action
on activin receptor-like kinase 5 (ALK5) which is a
TGF-P type I receptor are described in WO00/61576A,
WC01/72737A, WO01/62756A, WOD2/40468A, WO03/87304A and
the like, a thiozolylimidazole compound according to
the present invention has not been shown.
Further, although an imidazole compound
having a similar structure to that of a compound

according to the present invention is well known from



provide a hair growh stinmulant or a hair growth
agent, 10 which is based on the provision of an

i nhi bitory substance agai nst ALK5 which is a TGP
type | receptor and the novel action thereof. As a
result of conducting various, investigations in order
to solve the problens, the 45 present inventors have

f onggl } 034 35Re bbe/b 356 it %ob{s‘f‘é?.’zi%zat ?@o%#zg%

suppr essi on of cle ce due’

”mﬁ‘o?}@@zéwn%ﬁ ﬁgﬁ@ nJ# Plz sRove! g coppoynd

group inhibits t fur ave ound an

i ng@r nediag eséor L%@ﬂ)”@(')@@emeaﬁ@oé’ﬁe 20; gescyj bed

conpound group to achi eved the above-titled pr esent

| VEiD Dfbry hadtidn dNecd&SeRdm d;b&Yr?(ﬁ‘é 'é’c_f‘air?’s@ activin
t hi azol e erivative represented by fornula (1) 5

5 X2eetdPprdr RikR Rilhs B e TRoe i tad | yerasedt abl e
salt thereof, wherein: X1 and X2 are different from

eaotpat thed . and represent a sulfur atomor a carbon

atom 5 Rl represents a phenyl group; a phenyl group

substituted with 1 to 5 mnmenbers selected fromthe
group consi sting of hal ogen atons, al kyl groups

heR/li OSURE @& afifont MEEEIOMI koxy groups having 1 to
6 carbon atomns, a hydroxy group, 10 phenyl al koxy
groups havi g 73 AL O BorP fatldis Prarental kyeitimn to

avi 1l to 6 carbon atons; a phenyl group
A T HGW stimulant or & hair growth agent,

10 which is based on the provision of an inhibitory
substance against ALK5 which is a TGF-Pp type I receptor
and the nowvel action thereof.

As a result of conducting various
investigations in order to solve the problems, the

15 present inventors have found that the ALKS inhibitor
inhibits the growth suppression of hair follicle cells
due to TGF-B, and then also found that a certain kind
of novel compound group inhibits the ALKS, and further
have found an intermediate for producing the above

20 described compound group to achieved the above-titled
present invention.

That 1is, the present invention is a thiazole

derivative represented by formula (I)
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menbered hetero aromatic or non-aromatic ring having
at |east one hetero atom selected fromthe group 15
consisting of N, 0, and S; pyridyl group; qui nol yl
group; an isoquinolyl group; or a pyridyl group
condensed wth a 5 to 7 20 nbered hetero aromatic
ring having at |east one hetero atom sel ected from
the group consisting of N, O, and S; R 2 represents a
hydrogen atomgzg hal ogen atom an alkyl group having
1 to 6 carbon +Ran al kyl gfpup having 25 1 to 6
carbon atons,suldstituted with to 5 hal ogen 6 atons,
an al koxy group having 1 to 6 carbon atons, an

al kancyl group having 1 to 6 carbon atons, or a

hyesk ox sr doyha G0 A0} N de gDl L4 PPN @HOPBorand A

represents a group which is represented by 5 the
formatesirR 4 R 3 N~N or R4 N"~ NR 3 wherein: R3
represents a hydrogen atom a hydroxy group; an al kyl
groupnkda¥f ngré dof fecenbofirahoesch dbharphadykapkgkent a
group having 7 to 12 carbon atons; or a phenyl al kyl
grotF et o1t @ kxarmrb@tom;

R! represents a phenyl group;

a phenyl group substituted with 1 to 5
members selected from the group consisting of halogen
atoms, alkyl groups having 1 to 6 carbon atoms, alkoxy
groups having 1 to é carbon atoms, a hydroxy group,
phenylalkoxy groups having 7 tc 12 carbon atoms, and
alkylamino groups having 1 to 6 carbon atoms;

a phenyl group condensed with a 5 to 7
membered hetero aromatic or non-aromatic ring having at
least one hetero atom selected from the group
consisting of N, O, and S;

a pyridyl group;

a quinolyl group:;

an isoquinolyl group; or

a pyridyl group condensed with a 5 to 7
membered hetero aromatic ring having at least one
hetero atom selected from the group consisting of N, O,
and 5;

R? represents a hydrogen atom, a halogen atom, an alkyl

group having 1 to 6 carbon atoms, an alkyl group having

1 to 6 carbon atoms substituted with 1 to 5 halogen
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atons, substituted with a hydroxy group, an al koxy
group having 1 to 6 carbon atons, an al koxy group 15
having 1 to 6 carbon atons substituted with an al koxy
group having 1 to 6 carbon atons, or an al koxy group
having 1 to 6 carbon atons Zybstituted with an

al kyl am no group having 1 td 6 carbon atons, 7 R 4

r nt | _arqup:_.a_phenyl oup .subst. tut ed
vm%tpioﬁlse’t oﬂbaalﬁlebﬁg)ér%&su 210 Yed & (ralorﬁc% he Cg$robu°§ atoms, an
C iS5t I t , r havi 1to
o o Sl e 3 48 e L4k "B Hoon

at o@ﬂq{ﬁa'@gup?rt%%'ng anq A H YtimfE: and

hydr ogen at om "an al kyl group having 1 to 12 carbon

atoms; an al ke GrOUP HRURG %Hi%kmlzisc%reliﬁ'és%tn%%?n by

10 a cycl oal kyl group havirig 3'to 7 carbon "atons;
althd f@rew@shaving 1 to 12 carbon atonms substituted
by an al koxy group having 1 to 6 carbon atons, a

hydr oxy group, an al koxyphenyl al koxy group 15 having 8
to 12 carbon atons, a phthalim doyl group, a

t ol uenesul fonyl o4 group, or a norpholino group; an

al kyl group havipg 1 to 6 carbon atonms substituted
with 1 to 5RaNégen atons; a cycloal kyl group having 3
to 9 carbon ato 20 substituted with an oxo group

t et rahydr opyr anyl ‘group; 4- pi peri di nyl group;

pi peridinyl group substituted with an al kyl group
h&/ing 1 to 6 carbon atons or a t-butoxycarbonyl

R*
NXNJ?
7=\
wherein:
R? represents a hydrogen atom;
a hydroxy group;
an alkyl group having 1 to 6 carbon atoms;
a phenylalkyl group having 7 to 12 carbon
atoms; or
a phenylalkyl group having 7 to 12 carbon
atoms, substituted with a hydroxy group, an alkoxy
group having 1 to € carbon atoms, an alkoxy group
having 1 to 6 carbon atoms substituted with an alkoxy
group having 1 teo 6 carbon atoms, or an alkoxy group
having 1 to 6 carbon atoms substituted with an

alkylamino group having 1 to 6 carbon atoms,



25 group; cycl ohexanespiro-2'-(1, 3-di oxoranyl) group;
pyrrolidin-2-one-5-yl group; group represented by the
formula -Y'-Z-NR 8 z 2 Y 2 R®6, wherein: Y I and
y2 are the same or different fromeach other and
represent a single bond or_an al kyl ene group 5 having
1 to 12 carbon atons; R 5 represents a hydrogen atom

;gﬁa@éﬂﬂ@@ent@r%”%hgﬁﬁﬁgggﬁﬁ¥? 12 carbon atoms; Z' and

are‘the sane o rom each other and

repr esent aélﬁf%ﬁp%u&%@gggﬂéﬂﬂs%g%%k?up ving 1

to 7 carbon atons; . , and
15ndhibe F L SN S a1 193 ko %gh?é‘ﬂﬂ% 3 f hdiogen
carbon atons; an alkyl group having 1 to car bon
atiins ,S WISk} 1t Whethpd ttnaxiiﬁép B flogen-PBtord, alkoxy

al kenyl group having 2 to carbon atons; an al kynyl

5 grgpmpraHag gy 10 th @rdabad oficms A aH A PURjr &b,
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am no group substituted with 1 to 2 groups selected

f raond teheygreug monsi sting of an al kyl group 25 having
1 to 6 carbon atons, a cycloal kyl group having 3 to 7
carbon at on® hamcgern Bftameycar bonyl group;

an alkyl group having 1 to 12 carbon atoms;

an alkenyl group having 2 to 12 carbon atoms;

a cycloalkyl group having 3 to 7 carbon
atoms;

an alkyl group having 1 to 12 carbon atoms
substituted by an alkoxy group having 1 to 6 carbon
atoms, a hydroxy group, an alkoxyphenylalkoxy group
having B8 to 12 carbon atoms, a phthalimidoyl group, a
toluenesulfonyloxy group, or a morpholino group;

an alkyl group having 1 to 6 carbon atoms
substituted with 1 to 5 halogen atoms;

a cycloalkyl group having 3 to 9 carbon atoms
substituted with an oxc group;

a tetrahydropyranyl group:;

a 4-piperidinyl group;

a piperidinyl group substituted with an alkyl
group having 1 to 6 carbon atoms or a t-butoxycarbonyl
group;

a cyclohexanespiro-2'-(1,3-dioxoranyl) group:

a pyrrolidin-Z2-one-5-yl group;

a group represented by the formula -Y'-z!-NR®-



pi peridino group; piperidinyl group; 9 a piperidinyl
group substituted with an al kyl group having 1 to 6

car bon at oms; pyrrolidinyl group; piperazinyl

group; 5 a piperazinyl group substituted with an al kyl
group having 1 to 6 carbon_gtons; norpholino group;
hydr oxy group; an al koxy group having 1 to 6 carbon
atphs;2-r10 an al koxy group having 1 to 6 carbon atons
substituted by a hydroxy group or an al koxy group
having 1 to fh&epebn atons; an oxetan-2-yl group;
tetrahydr of uranyl group; 15 a tetrahydropyranyl

group; hydrogeni at’oare phenyhm@r eMpaifpbesyt gremPeach
substituted with an al koxy group having 1 to 4 carbon
atortser and@Orepgsoupt thadi dlatoand 61y avhedl ty nked doup
the nitrogen atom of the above formula; or a group

5rdpraigentledtdyl 2 hea flwrmAteomst 3- CO-R 41 wherein: y3
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represents a single bond or an al kyl ene 25 group
having 1 to B capseseatens, hRd40geaprssents anhpdkgdy

group; an ajko&y group having 1 to 6 carbon atons;
group having to 1Z carbon atoms;

z' and Z® are the same or different from each
other and represent a single bond;

an alkylene group having 1 to 7 carbon atoms;

=CC=-;

-COz2-;

-502-; or

-0C0-, and

R® represents

a cycloalkyl group having 3 to 7 carbon
atoms;

an alkyl group having 1 to 6 carbon atoms
substituted with 1 to 3 halogen atoms;

an alkenyl group having 2 to 6 carbon atoms;

an alkynyl group having 2 to 6 carbon atoms;

an amino group:;

an amino group substituted with 1 to 2 groups
selected from the group consisting of an alkyl group
having 1 to 6 carbon atoms, a cycloalkyl group having 3
to 7 carbon atoms, and a t-butoxycarbonyl group:

a piperidino group;

a piperidinyl group;



10 pi peridino group; piperazin-1-yl group

substituted by an al kyl group having 1 to 6 carbon

atons, a norpholinoal kyl group having 5 to 10 carbon

atons, or 5 an al kyl am noal kyl group having 2 to 14

carbon atons; or a nnrphqlhgq_group. Anot her

enbodi nent of the present 1nvention is an ALKS

i nhi bi tor which; ' t 0 ' :
.é;é%gﬁtgpfd@“ lat%o]ﬁp 1158 f‘l%ﬂé’c? }ETQI?Q/ alkyl

thiazolylimd e ‘or a pharnaceuttca

acoeplaey SRl 1 T ealy ASoRmagid ve Tngredient. In
addi tion, another enbodi nent of the present invention
is a hair growrageidi Wi (rogpntains, as an active
i ngredient, a substance for™ 15 inhibiting a function
of ALKS bei ng gipety£ichyin gyl transduction of
TGF-P, and thus the present invention provides a
5conpl etely newigoncepinyn gdtugh Abacitiied VRGNS MEl kyl
is different fromthat of the conventional hair
grawwudp dgening 20 teurd herrbanatters ;enbodi ment of t he
present invention is an internediate for producing a
compound r eéprEsEHtEdiryy arvaidf;ormul a (1), in which a
portion corresponding to A of the above descri bed
formula (1) 2 repiesentdr arsups as described below, 0 0
X, x 30 or wherein X3 represents a hydrogen atom or
a hal ogen at®¥malkset GrapiFe "éoipdud<$ Do K@rRaAra ghoms

according to_th resent invyention_includes conpound
in which R 2" i@‘%’ﬁi’y&%’g‘é’n VIme & 1A &g&ﬁrgi%até%ﬁﬂs

mgﬁﬂsﬂ¥gﬂgéd by a hydroxy group or an alkoxy group

10

having 1 to €& carbon atoms;
an oxetan-2-yl group:;
a tetrahydrofuranyl group;

15

1]

tetrahydropyranyl group:;
a hydrogen atom;
a phenyl group;
a phenyl group substituted with an alkoxy
group having 1 to 4 carbon atoms; or
20 a group that forms a ring when linked to the
nitrogen atom of the above formula; or
a group represented by the formula -Y>-CO-R%,
wherein:
Y3 represents a single bond or an alkylene
25 group having 1 to 7 carbon atoms,
R represents
a hydroxy group:

an alkoxy group having 1 to 6 carbon atoms;



‘ 5 having 1 to 6 carbon atoms, or an al kyl group having

1 to 6 carbon atons substituted with 1 to 5 hal ogen

* atons, nore preferably a conpound in which R 2 is an
al kyl group having 1 to 6 carbon atons or a
trifluoronmethyl group and yﬁ%knnre preferably a 10
conpound in which R2 is a Ayl group, or a
trifluoromethy] . h ounds wherein RlL is a
phenyl groupg %%ﬁ%gﬁgﬁﬁgm§féggp5 to 7 nmenbered hetero
aromati c or = Le.rin t al. ni east _one
hetero atonwigﬁgg e%?g% ?r%%w?ﬁéggrggggg%Eg?%?i% %ﬁ

N,anygrgrghﬁrﬁavpﬁgffr@g!g.cgygoﬁogpgﬁggsamherein X1

is asulfur atom and X2 is a carbon atom are al so

pf:ﬁ&ﬁ%@@lﬁnoé’iwpt@fbﬁﬁehéﬂ "8 3l 109U B ageBhs, aSr

used herein means a pharmaceutical product or a quasi
5 20adlr aipk phargind sl Wge dyf @lip ey Dbl PRSEo 0f 4 | BELSEH 0/t &his ;
hair growh, stinulation of hair growth, or prevention
oforal opecia, this termis required to be taken in the
broad sense and shoul d not be used exclusively in any
sense. Wien a maiphgriow hoagemt according to the 25
present invention is used as a pharnmaceutical product,
this is applArdbier tamkeinentat¢dntloe present i onvefition
al opecia areata or male pattern al opecia for exanple,
butS dpldldat i BH 1 tHe Hul¢h FOvk R B hte arleereli dreseoibed
12 the present invention is not limted thereto. _The
10 prfe%leﬁﬁoli%ﬂé?ﬁwlﬁw YRR T suRharmace i el 1y
i nhi bits the function of_  ALK5, acts, as , an .
arfeT T Ay SHyentt SR Hrbp it A T ar P e R - 5
hypof uncti on. of 4§§ . folljc cel | The. subs ce
W oh i oD AR ity [ dvodiifertt 5k AlIES
present invention is a hair growth agent which
contains, as an active ingredient, a substance for
15 1inhibiting a function of ALK5 being involved in signal
transduction of TGF-P, and thus the present invention
provides a completely new concept in which an action
mechanism is different from that of the conventional
hair growth agent.
20 Further, another embodiment of the present
invention is an intermediate for producing a compound
represented by the formula (I), in which a portion

corresponding to A of the above described formula (I)

represents groups as described below,

O O 0 x3




ALK5 is a substance which suppresses phosphoryl ation
of Sand2 and Smad3 when a signal is transmtted from
a TGP receptor, and for exanple, illustrative
conpounds 10 are described in clains 1 to 6 of the
present invention. Since tﬁﬁ above described action

[

mechani sm can conpletely i bit the growh

Supps S8 OFF & VR | 10lddiE!
_ceI I s whi ch aref alss?g{tsh}fyﬁyjéer |nnn%:)trogrgg)(§)tq%or§1aé§4ésq dtom.
it is expectesbtbaipldi SorooststanC iy B f BFf 1 ¥8cd Pling
synptonms that have not been aneliorated or prevented

bytd hehe amedn OBl vdtad fon Aot idagent cotipb @i 14 Ahich R?
it is also expected that this substance produces a
syinergitoydfdpad 4 1bme,0 i meltden 20 o harotdiey had Foup
growm h stinulants or hair growth agents having other

5 efHdawiany .1 Ald ugdriddre dtadns ,gramtdn agieosl ageaislingring 1
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the present invention can be adm nistered in different
ddsadge camnant stk | sulghfifterent wiodadgle forfrhadependi ng
25 on natures of substances, it is preferable that

t My I @ 4 e ol ler maldonempld e othiortalBYy is an
adm nistered because of its necessity of continuous
adhifi stIradromavigg lalio & AP HEERS Mot s can be

egpne sed in 13  nunerical values uniformy. However,
a %?&kﬁrﬁufsl H P 208 aifh TS PAEETIRINE) be
necessary, t.o dm. nister about.0.0001 to | OM %
tﬁ%F%%?F%%Hé¥éﬁﬁﬁ¥yféo?éoi F%EQKP & PHBr e8f, 2and nore
p&ﬁ%ﬁﬁ%@ﬁ%ﬂ%ﬁ%yht éﬁlvw % thereof as a lotion, an
oi ntment, or a-gel oF * ext er nal application, o

r

R R e

drddghd@ns@CaRTH & o Or@membered hetero aromatic or
non-aromatic ring containing at least one hetero atom
selected from the group consisting of N, 0, and S are
preferable. The compounds wherein X' is a sulfur atom
and X* is a carbon atom are also preferable.

Although the term "a hair growth agent" as
used herein means a pharmaceutical product or a gquasi
drug which is used for the purpose of induction of hair
growth, stimulation of hair growth, or prevention of
alopecia, this term is required to be taken in the
broad sense and should not be used exclusively in any
sense. When a hair growth agent according to the
present invention is used as a pharmaceutical product,
this is applicable to amelioration or prevention of

alopecia areata or male pattern alopecia for example,

but application of the hair growth agent according to



adm ni stration. The above described fornul ati ons can
10 be obtained by using common fornul ation techni ques.
A dosage formof the hair gromh agent according to
the present invention is not specifically Ilimted to
a certain form but in the ¢cgse of an external
preparation, a hair growh agent containing an 15 ALK5

| Ny bi EES@N@hl@§eﬁ%Wb§f1§QHEQQﬂﬂ§1ge$ g%f agd 228

to 249 as an active ingredient 1s prefe y provided

as a water Spldib e SOMPOSH 0% orCeNEhR | Yhat Nep@r der
to produce such a water soluble conposition, various

adglith s tvescd hummeciiant ish 1 4 1 £ kener Sun 0L eServeks Ve§cts as
anti oxi dants, flavors, and colorants etc.) used fo

rraimfaamstlnrofvgznrmﬁla:gé‘res o XU rditubSactoi c &ﬁm&gﬁnst
can be used. The hair growth agent according to the

S5 priegerffurighient ioh eeainr b Jdricaliedeteldiss 2 hair  trimming
conposition such as a hair drug, hair oil, 25 hair
nousse, or ddle submtianaastiing corpdsits oarhe utimasion of
sh 00 or rinse, or alternatively an ointnment for

s ek tgige gitevtth salgmnemrmiqm:h@rﬂmtnm of

present i nvention i.s provi ded as a liquid dr ,

ASEERYS D FTHE S tehe errb é@g&eﬁﬂxﬁ%ﬂ f 2ig>tzonarm
249 d el t
s o Bt el eé‘@im@tlco on e T vﬁm@ds

10 ) frfeerdES%r%ﬁDngzl mﬂgd&%??ltl o%’l &-g'igl %&%ﬁcrb
I?@%‘Ht'longl bAv: Sl 'c,% t@l%d %o%m%é%l lﬁse%fj cl’gl arftrrg hanl
order to prepare the drug in ornlo erl 1Ze

?%%%Q%%mﬁ%@ﬂ@ﬂf”%nﬁﬁy&ta%%%o%%d%yﬂﬂé%gbréggﬂgﬂ“ﬂf%bct of
I posonme, 10 or enulsion. Thi's preparation iIs
t QuEcd layainst the hair follicle cells which are also
hair keratin production cells, it is expected that this
15 substance is effective for symptoms that have not been
amelicorated or prevented by the conventional hair
growth agent.

In addition, it is also expected that this
substance produces a synergic effect in combination

20 with other hair growth stimulants or hair growth agents
having other efficacy.

Although the hair growth agent according toc
the present invention can be administered in different
dosage amounts and in different dosage forms depending

25 on natures of substances, it is preferable that this
substance is externally applied or orally administered

because of its necessity of continuous administration.

Not all of such dosage amounts can be expressed in




adm nistered as a liquid preparation for scalp. In

this case, the liquid preparation may be directly
applied onto the scalp or may be applied by using an

i njection nozzle for spraying. 15 Wien a hair growth
agent according to the presgnt i nvention is provided
as a semsolid preparation; an ALK5 inhibitor such as
anyud r COMPOMIISe s Lyd Or 2% @nd ;?&ﬁ? 249 cag, b

admi xed with fat _,sfatty o}ff, I'ano ‘lp(%é', Vase fn‘g?mpounds
par afd i 702 ed 23 B4 9 20 f 68l PPl AStd Ssa B VES! S,

hi gher al cohol, glycerin, water, enulsifiers,

S Usei i $tge AgaRE St . G0EL [ikew0@nts dfiened opicadtdraply

adm ni stered as an external nedicine such ointment or

crieaiil Wrerbwt i tthegfeayd,h agenio me g dyhd 0y the o R5 o
present invention is provided as a solid preparation,

S anlwALKG thendnf ars sudhvtassrgnyarofo icompoundsod 4 0% or
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and 228 to 249 can be nmixed appropriately with a
sHxtasra ]l additioad itan ,proeparle camaghditverlngl inediaci e
such as a 15 powdered drug or a dust formnulation, or
altSafaa kbR admig fistsimiaboutedn tve 1diG swf Akl aff such
suspended in a solvent if required in order to

e &5 i PRI 6T & R@rserie for oral

Y
appli.cation. 5 Further, in the case of oral )
a&\ﬁ%“&ﬁt&ﬁt&ﬁﬁ- art AL RS A S5iSCE bt ( oy dgms can

OIS .l 2,702 400 228,16, 240 o be ol ded i L

armaceutt cal Iy

bi nders, di%!%%%%?%ng%gmlgka%%%i i%ug%%g% e%@ent

aromati zi ng agent's, emulsitiers, etc

dbh%%ﬁﬁinﬁoE%bkhhzkﬁgsﬁﬁ%anQQnEE%n H@k bta%%ekﬁ%ﬁcally
obt ai ned pharmaceutical product 1s preferably
pnowided &% a abketin FaRsyl @utdian¥he case of an
external preparation, a hair growth agent containing an
ALK5 inhibitor such as any of compounds 1 to 202 and
228 to 249 as an active ingredient is preferably
provided as a water soluble composition. Generally, in
order to produce such a water soluble composition,
various additives (humectants, thickeners,
preservatives, antioxidants, flavors, and colorants
etc.) used for manufacturing medicines, gquasi drugs, or
cosmetics can be used. The hair growth agent according
to the present invention can be provided as a hair
trimming composition such as a hair drug, hair oil,
hair mousse, or gel, a hair washing composition such as
a shampoo or rinse, or alternatively an ointment for

example.

When a hair growth agent according to the




powder ed drug, syrup, suspension, solution or the like
whi ch can be prepared in accordance with the common 15
technique. In the present invention, a halogen atomis
a fluorine atom a chlorine atom a bronm ne atom or
an iodine atom An alkyl grqup having 1 to 6 carbon
atons 20 neans a |inear or &ranched chai n saturated

al k¥bs&houPnvHavi g ﬂstﬁrgvféégogsa£0f§?%€gdd%ﬂ§1UQSSALKS

for exanple a nethyl group, an ethyl g

N- PEIODY] t §F Osizh 38ls ASEPS PPYmSbONls 8 s bugy! ﬁaog@s to
an i sobutyl group, a ert-butyl group, a sec-%uty

Orop, i 9 AAHNQNM Y1 @ @b i 2Ed AR £1S OPERL ¥l e @ P4Per ANy
neopentyl group, a tert-pentyl group, and a n-hexyl

growitabie abkofyr gsOUPE hawi figed 49 £ HoHa Bé OFBEfer, a
nmeans a |linear or branched chain al kyl oxy group havi ng

5 16phyis ol &y icza bose i rowss o udi o cd wiete sa § osa Exaapl £ a
met hoxy group, an ethoxy group, a propoxy group, an
i SHrEPONY sgrguimn b oaclgroelytmm, sethdexly, group,
a sec-bu;oxyrsgroup, a tert-butoxy group, a pentyloxy
grokifEerify 2Bl Hexsanasanlgr olgrd eyt aittoy graem of
7 to 12 carbon atons neans a phenylauggéé_group
hRASRPLE tidier A poh Hiokerm fd 3 il Foit aguemle
a benzyl oxy group and a phenethyl oxy group. 10 An
al iHo d\%&*éo%%%g SP Y W oarBbiPe Gty reldrsane,
li r.Qr. . ranc@&%_chain nmono-_ or, di- al kyl.am no group
10 hé’\l}:le%énu%stlo car boh PSS Jishcqciﬁjle%‘%floyr exanpl e
a RLOVI AW D YOUP.) 135 N9 AL
a : 1
NN d] A M gr(.;l.ggl.l%l I?:}Qe%@ﬂ%lo% Ricer el p. In
this case, the liquid preparation may be directly
applied onto the scalp or may be applied by using an
injection nozzle for spraying.

15 When a hair growth agent according to the
present invention is provided as a semisolid
preparation, an ALKS inhibitor such as any of compounds
1 to 202 and 228 to 249 can be admixed with fat, fatty
oil, lanoline, Vaseline, paraffin, wax, ointment,

20 resin, plastic, glycols, higher alcohol, glycerin,
water, emulsifiers, suspending agents or the like, and
then topically administered as an external medicine
such ointment or cream,

When a hair growth agent according to the

25 present invention is provided as a solid preparation,

an ALKS inhibitor such as any of compounds 1 to 202 and

228 to 249 can be mixed appropriately with a suitable

additive to prepare an external medicine such as a




15 A phenyl group condensed with a 5 to 7 nenbered
hetero aromatic or non-aromatic ring having at | east
one hetero atom selected fromthe group consisting of
N, 0, and S includes, for exanple, a benzothiazolyl
group, a benzoxazolyl group, and a 20
benzo(1, 3)di oxolyl group. A 6&ridy| group condensed

W £B8yde PedOd FugMEEDST s PEESER f%?f@ﬁ'CoE'QQtQ?MéQQv@iy,
| east one hetero aton1se|ecteg rom f he group
copgéSthRIbOEoN cOn LENEi SsbNebYdss, shOheRABAPLE. 52
pyrazol opyridyl group, 25 an i m dazopyridyl group, and
a tolaget opyridyhige@upn oABedl Kangylpgroup baviag 1
to 6 carbon atons neans a |inear or %ranched chain

al kanoylagt owpfbaving sdalp SpsBibopiasoms, and
includes for exanple a fornyl 17 group, an acetyl

Sgroup, a propepoyérgromptha dasyryt ogibupdmbmistration,

i sobutyryl group, a valeryl group, a hexanoyl group,
andh Ay al Wyl b gt oupsueh hyslr axy ad k ydogroupdhali thg 202 cand
5 carbon 5 atons neans a |linear or branched chain

hy¢ dx52l 437 cajp dep hbended 1with 5 qzhdom cewnssa by

i ncludes for exanple a hydroxymethyl group, a

1-HyRRLGR hyFa g b, (©BHEP et fw dv xdet | digg birg went s,
ph | al kyl grooup of 7 to 12 carpon atons 10 neans a
ph@é‘f%ﬁ% %%‘%fh%%ﬁnga@%ta@%rwta%@d and

o BB IEhs SRl Sy PSTE KA BRI, o,
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. ' ' J d Kyl .
oA RSB e el Al AL o

S?@%’%&aaﬁ:l@tﬂyévﬂfé&'pas ap &idde 9T L3 NP Ale,
powéered drug, syrup, suspension, solution or the like
which can be prepared in accordance with the common
technique.

In the present invention, a halogen atom is a
fluorine atom, a chlorine atom, a bromine atom, or an
iocdine atom.

An alkyl group having 1 to 6 carbon atoms
means a linear or branched chain saturated alkyl group
having 1 to 6 carbon atoms, and includes for example a
methyl group, an ethyl group, a n-propyl group, an
isopropyl group, a n-butyl group, an isobutyl group, a
tert-butyl group, a sec-butyl group, a n-pentyl group,
an isopentyl group, an neopentyl group, a tert-pentyl
group, and a n-hexyl group.

An alkoxy group having 1 tc 6 carbon atoms

means a linear or branched chain alkyloxy group having



i sopropyl group, a n-butyl group, an isobutyl group, a
tert-butyl group, a sec-butyl group, a n-pentyl group,
an isopentyl group, a neopentyl group, a tert-pentyl
20 group, a |-ethyl-propyl group, a n- hexyl group, and
a n-dodecyl group. An alke _group having 2 to 12
carbon atons neans a |inea or branched chai n al kenyl

grQUQ?h@VEQngp égoag 0358093818a§eny$9 é£§$gﬂss fﬁ%tpoxy

exanpl e a viny gr bu group;,

gr angpi e ro e ro
985 SO EPSFHLL Aoyt BB O 0o

gr @dup A §YI§u@§H’?Yér&E19Upa@f1§015L9tc7x§ac§ at9MBe dBputoxy
means a cycl oal Kyl “group having 3 to 7 carbon atons,

an@r@@plUﬁeﬁef@¢b@%@ﬁp|?r@uﬁycéQ@éﬁﬁ&ioﬁﬁQ@ﬂbuﬁy and a

cycl obutyl group, a cyclopentyl group, and

Scyledohexyy ggsepp. 5 An al koxyphenyl al koxy group
having 8 to 12 carbon atons neans a phenyl al koxy

group havi ngA ohenyPallaxpoyratwnst i h whi Th @atHess eseoms
ring is substituted wth an al koxy group, and
i meeariesa fekerxbrpiexn growptirmxirpenz yioxy2 gracipomnatens,
4- met hoxyphenet hyl oxy 10 group. A cycl oal kyl group
haVP%glfSCflbd@s cERhoTR RIS a by vedh ad oxo
means on a cycloal kyl group having 3 to 9
Qéhﬁ BHREE UHR YR ut ed MAth an 0X0 group on the

10rlng, and ingcludes for, exa 4- 15 oxoc clohex
group. A tet I'R%'f }ﬁ‘ﬁtﬂ%d]es %0 | e
a %tuépn,% r dé/rgg 0£yran %drr ;tgryarnacnhﬁd %arianhyrrgcgncg)-yr anycll -
alkylamino group having 1 to 6 carbon atoms, and
includes for example a methylaminoc group, an ethylamino
group, and a N,N-dimethylamino group.

15 A phenyl group condensed with a 5 to 7
membered hetero aromatic or non-aromatic ring having at
least one hetero atom selected from the group
consisting of N, O, and S includes, for example, a
benzothiazolyl group, a benzoxazolyl group, and a

20 benzo(l,3)dioxolyl group.

A pyridyl group condensed with a 5 to 7
membered hetero aromatic ring having at least one
hetero atom selected from the group consisting of N, O,
and S includes, for example, a pyrazelopyridyl group,

25 an imidazopyridyl group, and a triazolopyridyl group.

An alkanoyl group having 1 to 6 carbon atoms

means a linear or branched chain alkanoyl group having

1l to 6 carbon atoms, and includes for example a formyl



group. 20 An al kyl ene group having 1 to 12 carbon
atons neans a linear or branched chain al kyl ene group
having 1 to 12 carbon atons, and includes for exanple
a met hyl ene group, an ethylene group, a trinethylene
group, a tetranethylene gro; _a pent amet hyl ene group,
25 a hexanet hyl ene group, d a dodecanet hyl ene group.

m@%&y%r br anchedt@r]\; ]Ef}ﬁf%pn gfgﬁ%%sng%o@

Ccag Ap ALHE; s ek § AEl Lﬁjﬁﬁiﬁ Ory eX&MPH Pl ayAShp Met wdelieoy1

group, an ethylene group, a trlnethylene group, a

t ejf@imEt BhEne wiedhy R @het hyl ene group, a
hexanet hyl ene group, and a heptanet hyl en group. An

al kenyl group hadtdxy 2 1l Geardaswlasl o eaisrisbn
i near or branched chain al kenyl group having 2 to 6

5 cartboms atenssy sarldiriesad udeforcresxdamiieira hwdydxygropp,
a 1-propenyl group, an allyl group, an isopropenyl
graupip drditrenyl tgr dugsardoon sobmsyl emd imgrlouiys afwt a
hexenyl group. 10 An al kynyl group having 2 to 6
c &P & cméﬂydrmweetwln@aﬁomr B alrd st ot thall lgrredp,
grou havi ng to 6 carbon atons, and includes for

I%a%ﬁ?ﬁQQ%ﬁ%ﬂthﬁﬁwﬂﬁ9uPa 1- propynyl group, and a

ixﬁhﬁf’énﬁ' o3 pifeny ﬁ@&%%?og%o@%pr s %%}%oﬁs{}{awms
10 g“?&%% Ay L'gesb” S8 R FE R stos
Qlcllq} l £HrO Wea 23' udes n@ﬂ)’lr g_rpcﬁfé) ylruz‘gr mﬂ)%en%%hyl

plpera2|ny group in o7 Yex
group.

An alkyl group having 1 to 12 carbon atoms
means & linear or branched chain saturated alkyl group
15 having 1 to 12 carbon atoms, and includes for example a
methyl group, an ethyl group, a n-propyl group, an
isopropyl group, a n-butyl group, an isobutyl group, a
tert-butyl group, a sec-butyl group, a n-pentyl group,
an isopentyl group, a neopentyl group, a tert-pentyl
20 group, a l-ethyl-propyl group, a n-hexyl group, and a
n-dedecyl group. |
An alkenyl gréup having 2 to 12 carbon atoms
means a linear or branched chain alkenyl group having 2
to 12 carbon atoms, and includes for example a vinyl
25 group, a l-propenyl group, an allyl group, an
isopropenyl group, a butenyl group, an iscbutylenyl
group, a hexenyl group, and a dodecenyl group.

A cycloalkyl group of 3 to 7 carbon atoms



pi perazinyl group and a 3-piperazinyl group. A
tetrahydr of uranyl group includes for exanple a
2-tetrahydrof uranyl group and a 3- tetrahydrof uranyl
group. 25 A phenyl group substituted by an al koxy
group having 1 to 4 carbgnlﬁégns i ncludes for exanple
a 4- net hoxyphenyl group. A horpholinoal kyl group

hayd t ?E?? ﬁgﬁ Eg? I'nﬁﬁg Q

branc edajc a‘%l%ag rbg%%ﬁqu{ avihg rllcS(%?Bécar r})né{ta “Oits
subsd i fr1eth M b2 o SREPIOl] R, Gr QiR p AN drigl udes for
exarrplle a norphol ienorreptplhyl gq%oup, aplﬁn%p%’i noet hyl
Ir O oA, 15 A APl d ISt HAHP,. MY a cyclohexyl
al kyl am noal Kyl group having 2 to 14 ‘"carbon atons

meprsu@ | i near or branched chain al kyl group having 1
to 6 carbon atons substituted with a |inear or

5 branched chaim alkeeeypotertil-=Al Mo vany g teus ik dhayd ng
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1 to 4 carbon atonms, and includes for exanple an

N-aeetioyl atioremetdayis gr guenyde INcedyhy mmpndretimg 8 to 12
group, an N, N-di net hyl am nonet hyl group, and an N, N-
digretdeyl arorsetiy Iwhgraddup, bam zainey Irigroods  saddstg thittegd 6
carbon atons 15 substituted with 1 to 5 hal ogen atons
medtd &1 iad&x Yol g ramtancied igisdivdiesl IGAr gremplsavd g 1
to 6 carbon atons substituted with 1 to 5 hal ogen
afr O XYRENZYdOKde FEOUP SR8l ¢ ~AedhosvaRenmHh Y osdp,

a trifluoromethyl group, and a pentafl uoroethyl
g8GFP 20 In addition, the pharnaceutical ly acceptabl e

o211 oA LB B3 L 9B avons

alsh gRath¥ely @ th an oxo group means on a cycloalkyl
group having 3 to 9 carbon atoms substituted with an
OX0 group on the ring, and includes for example an 4-
oxocyclohexyl gfoup.

A tetrahydropyranyl group includes for
example a 2-tetrahydropyranyl group, a 3-
tetrahydropyranyl group, and an 4-tetrahydropyranyl
group.

An alkylene group having 1 to 12 carbon atoms
means a linear or branched chain alkylene group having
1 to 12 carbon atoms, and includes for example a
methylene group, an ethylene group, a trimethylene
group, a tetramethylene group, a pentamethylene group,
a hexamethylene group, and a dodecamethylene group.

An alkylene group having 1 to 7 carbon atoms

means a linear or branched chain alkylene group having

1 to 7 carbon atoms, and includes for example a



salt wth an inorganic acid or an organic acid.

Exanpl es of the above described salt include a sodium
25 salt, potassiumsalt, calciumsalt, anmmonium salt,
alum numsalt, triethylamoniumsalt, acetate

propi onate, butyrate, forqa&g,_trifluoroacetate,

mal eate, tartrate, citrate, "Stearate, succinate, 21 -

et hyt SUCEh D gouﬂjbﬁcéﬁbé@ﬂ‘ﬁi&%% g#;@%? at e, ’%re:'%methyl ene

gl ucohept onat e, benzoate,” ne fona

ethangs vl 4 onét Lame Y QXY AP MR fethylene group,

benzenesul fonate, para-toluenesul fonate,

| eairtyd sarhd o PLerfe BEALS, AP U artd th BB & roup.

adi pate, salt with cysteine, salt with _

N-acet yl cystaa nel kdnidlr aghd g irdssindydraprod deson atoms

phosphate, sulfate, hydroiodide, nicotinate, oxalate,

5 pimgate,a thiresyanat ramtdeshngatioy alse@ddy Wdto@s hdving 2
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pol ynmer, and salt wi th carboxyvinyl 10 polyner. BEST
MIBE R IEARRY INGQUBIKHE NVENE (A eccamalnch vinyl

according to the present invention can be synthesized
byd ZoURt o dh s aResyer) b uinl e #ldryl exeoyul.e.arThat i s,
a coupling reaction of a conpound 15 represented by

f GrIAAEPREDY H JEOUR wife raIheTRE WP Urhe asa s cduftynian on
as_above. ith a cqnpound represented by fornula (b)
XPER R ~~“3(M® hegferty HOYRsherein X1, X 2, and R 2

have the Sa%%.%ﬁufﬂ;f(g¥%6%5having 2 to 6 carbon atoms

means a linear or branched chain alkynyl group having 2
to 6 carbon atoms, and includes for example an ethynyl
group, a l-propynyl group, and a 2-propynyl group.

A piperidinyl group includes for example a 2-
piperidinyl group, a 3-piperidinyl group, and a 4-
piperidinyl group.

A pyrrolidinyl group includes for example a
2-pyrrolidinyl group, a 3-pyrrolidinyl group, and a 4-
pyrrolidinyl group.

A piperazinyl group includes for example a 2-
piperazinyl group and a 3-piperazinyl group.

A tetrahydrofuranyl group includes for
example a 2-tetrahydrofuranyl group and a 3-
tetrahydrofuranyl group.

A phenyl group substituted by an alkoxy group
having 1 to 4 carbon atoms includes for example a 4-
methoxyphenyl group.

A morpholinocalkyl group having 5 to 10 carbon



above, and X represents a hal ogen atom) can be
carried 22 out in a solvent in the presence of a
catal yst such as

tetraki s(tri phenyl phosphi ne) pal | adi um and a base to
synt hesi ze a conpound of Lh%present i nvention
represented by formula (c) (© NE R 5 (wherein
Xlat¥ds mBinsapdi Rnéabaye Bpgnéﬁgﬁ QEEEH'E%SQ?C§§83

above.). In addition, the resultant conpound
benaxiidiyzedrof ar c8xpBR! grohy supBthedekl Wwhtghat he
conpound (c) is exposed to palladiun(ll) chloride in
10mdiprbbyhosykbay) denar ihyladset hed eRamprehat he
compound (c) is exposed to potassium pernmanganate in
anmacehohenobethel gobupj om 1lemsyphbeshdethRyLogpoupy and
of the present invention represented by forrmula (d) O

SR a Rrpogphol2n®R ethwmkbrerouX. 1, X2 , Rl, and R 2 have
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the same definitions as 15 above.). In addition, a

reaction of ancakpplanineapkebeptedp byatongulat¢e)423

) ggiégg)gggms means a linear or branched chain alkyl
group having 1 to 6 carbon atoms substituted with a
linear or branched chain mono- or di-alkylamino group
having 1 to 4 carbon atoms, and includes for example an
N-methylaminomethyl group, an N-ethylaminomethyl group,
an N,N-dimethylaminomethyl group, and an N,N-
dimethylaminocethyl group.

An alkyl group having 1 to 6 carbon atoms
substituted with 1 to 5 halocgen atoms means a linear or
branched chain alkyl group having 1 to 6 carbon atoms
substituted with 1 to 5 halogen atoms, and include for
example a chloromethyl group, a trifluoromethyl group,
and a pentafluoroethyl group.

In addition, the pharmaceutically acceptable
salt is a salt with alkali metal, alkaline earth metal,
ammonium, alkylammonim or the like, or alternatively a
salt with an inorganic acid or an organic acid.
Examples of the above described salt include a sodium
salt, potassium salt, calcium salt, ammonium salt,
aluminum salt, triethylammonium salt, acetate,

propionate, butyrate, formate, trifluorocacetate,

maleate, tartrate, citrate, stearate, succinate,



(wherein R 4 has the sane definition as above.) wth
amoni um acetate can be carried out in a solvent to
synt hesi ze a conpound of the present invention 5
represented by formula (f) 2 2 R' 1XI ~O NN
\>>R 4 XN RL H (wherein xlzlxg , R, R2 , and R 4
have the sane definitions as above.). Alternatively,

DURL 6508 01 1ot S0l Bt T SseRLohavENt i on can
als e synthesized by a 10 fol | ow ng nethod f

exgiptShedhdtats, IvenLastd Oﬁn@tfh&le&QﬂP@h‘é‘ge,
represented by formula (g) HO-%0 (g) (n =1, 2,3)

(Wil ariens 1R Soreatse | he- Ispdibo €hed i i é O BSnaboye. ) Wi th
the above described fornula (d) and amoni um acet at e

carezenesuriethoal para-tsol vendsd Df syatdesiazer@lsul fate,
conpound of 15 the present invention represented by
Sforatate( fdsrtatR 2 g tandtdy NdipR d, fsalt Riith
(wherein X* X2, RL R2, and R 4 have the sane
deFy$ieinshs salt with N- acetylcysteine, hydrochloride,
hydrobromide, phosphate, sulfate, hydroiodide,
nicotinate, oxalate, picrate, thiocyanate, undecanoate,
salt with acrylic polymer, and salt with carboxyvinyl

10 polymer.

BEST MODE FOR CARRYING QUT THE INVENTION

A compound according to the present invention
can be synthesized by a method as described below, for
example. That is, a coupling reaction of a compound

15 represented by formula (a)

R'—=—=—H (2)

(wherein R' has the same definition as above.)} with a

compound represented by formula (b)

(wherein X*, Xz, and R® have the same definitions as

above, and X represents a halogen atom.) can be carried




10

15

as above.). In addition, a conpound according to the
present invention can also be synthesized by a 5
foll ow ng nethod, for exanple. That is, a conpound
represented by formula (¢) R (€ NR 2 (wherein X1,
X2 , RlL, and R 2 have the_s?ge_definitions as above.)
can be hydrated by treatnment "with nercury (I11)

subh@t £n ands SIFENF | £n achd ﬂf)f‘e@eﬁ@é VERt s f oL £XA0P! Sucfh Oas
10 synthesize a conpound of the present Invention

r ew@mﬁ@dtlbypkﬁ&ﬁ{lllﬁ:ﬁoéﬂ?ﬁi@é ypddiadPurtlakd 5 %58 (49
R225- XI R X~NOW ER (wherein X X2, R, and

R @yihawes tde samemsieindi éf Ofise a5re SOV i dvéit Porll Xt Ure
of the above described forrmula (h) and the above
deszrridxethtfest ey af grnuldutdher, the formula (h) or
the formula (i) or the mxture of 5 fornulae (h) and
(i) can be treated with sodiumnitrite in an aqueous
hydrochl oric acid squtioH1for exanple to

XLT/égZ/
X0 {e)

\,rN
R2

(wherein X!, X%, R!, and R? have the same definitions as
above.).

In addition, the resultant compound (c) can
be oxidized, for example, by a method in which the
compound (c) is exposed to palladium(II) chloride in
dimethyl sulfoxide or by a method in which the compound
(c) is exposed to potassium permanganate in an acetone-
buffer solution to synthesize a compound of the present

invention represented by formula (d)

8]
xlﬁr)L““/R1
oL o (@
o

(wherein Xl, X2, R', and R® have the same definitions as
above.).
In addition, a reaction of a compound

represented by formula (e)



obtain a conpound represented by fornmula (j) or
formula (k) O RL X1 X NNOHO) ~Q-2 RHONR 0 (k)
R 2 (wherein X1, X 2 R, and R 2 have the sane
definitions as 10 above.) or a m xture of the above
described formula (j) and ,_and further, treated
Wi th a conpound represented“dy fornula (e) 26 - R -CHO
(e) (whereingR#4dhas the sa definition as above.)
and ammoni um acetate in a solvent. Then the resultant

conprstEi ONRt hdhahd edinee Gy iy dird Lty phasphif £ er

5 the like optionally in a solvent to obtain a

c osmatidum Of cébgt HT €5ENbe | @é(ﬁﬁié@nmﬁ@piﬁssnésﬂvéﬁt to
formula (f) R2 X~- X1 ~-ONN\>R4 M

(whenehas Xde acdhpolh@ of afite Rode Hiave iﬂ@eﬁ@ﬂ@n
definitions as above.).

5 represented by formula (f)

Rz’Xix1

O
N | N\>_R4 (f)
N

(wherein X!, X%, R!, R? and R* have the same definitions
as above.).
Alternatively, a compound according to the
present invention can also be synthesized by a
10 following method for example. That is, a reaction of a

compound represented by formula (g)

0

HO :le
(:ﬁ{ (g)

(n=1,2,3)

(wherein R® has the same definition as above.) with the
above described formula (d) and ammcnium acetate can be
carried out in a solvent to synthesize a compound of

15 the present invention represented by formula (£f)



A conpound according to the present invention 10 can
al so be synthesized by a foll ow ng nethod, for
exanple. That is, using a method in which a conmpound
represented by fornula (1) R -CH2CO2H (1) (wherein Rl
has the sane definition as agove.) is 15 reacted with
N, O di net hyl hydr oxyl am ne vi'a acid halide in a

sol vent or condensed with N, O di met hylhydr oxyl am ne
in the presence of a condensing agent such as

1-ethyl - 3- (3-diget hyl am nopropyl) - carbodiinde
hydrochlorid@,’ onpound represented by 20 formula
(m 27 - 0 R - N 0, W | Me (wherein Rl has the
same definition as o§%;h4can(ﬁa obt ai ned, and then
a conpound representled/by formula (n) S-- X 1( (n)
~-N R 2 (wherein 2 s the sane definition as above,
and X 5 represents hal ogen atom or a hydrogen
atom) is reacted wth a base such as n-butylithium

i n(eheotient’, XTheRteskA,t amd &)i baveahhbesambodedihotions
react wwth the above described formula (m to

sy®t HERe%R- la- conpound of the present invention 10

represented by fornula (0)
In addition, a compound according to the

present invention can also be synthesized by a
following method, for example. That is, a compound

represented by formula (c)

s
\x‘\/
X0 (c)

\’YN
R2

(wherein X', X2, Rl,_and R? have the same definitions as
above.) can be hydrated by treatment with mercury (II}
sulfate and sulfuric acid in a solvent for example, to
synthesize a compound of the present invention

represented by formula (h} or (i),

0

XLT/h\w/R1
X2 (h)

\,rN
R



10

ORL N(0) LR (wherein R and R 2 have the sane
definitions as above.). Further, the fornmula (0) can
be hal ogenated by copper(ll) bromde in a solvent to
synt hesi ze a conpound of the present invention
represented by 28 - fornutgé&p) ORL S Nx (P -2R
(wherein RL and R 2 have the€~s

above, and X represents a hal ogen atom).
Subsequently, the conpound represented by fornula (p)
is allowed to react '

formula (q) ;2
definition as
conpound of the pr,
formula (r) R2 Rs NN(r) ~R4 N RLH

ame definitions as

h a conmpound represented by
NH (ﬁGerein R 4 has the sane
.) ©On a | vent to synthesize a
r,esent invention represented by

(wherein X!, %?, R}, and R? have the same definitions as
above.) or a mixture of the above described formula (h)
and the above described formula (i). Further, the
formula (h) or the formula (i) or the mixture of
formulae (h) and (i) can be treated with sodium nitrite
in an aqueous hydrochloric acid solution for example to
obtain a compound represented by formula (j} or formula

(k)

0
h |
X! R
x2
\_C\EN NoH  (3)
RZ
HON
1
X! R
x2 k
\’(%N 0 (k)
RZ

(wherein X!, X2, R', and R? have the same definitions as
above.) or a mixture of the above described formula (3)
and (k), and further, treated with a compound

represented by formula (e)



y (wherein RI, R 2 and R 4 have the sane definitions as
10 above.). In addition, the conpound represented by
formula (r) is allowed to react with a conpound
represented by formula (s) R 3-x,, (s) (wherein R 3
has the same definition as ghove, and X" 29
represents a hal ogen atom) “°n"a solvent in the
presence of g__ such as odlun1hydr|de and then a

compound of the present inv Tt i on represented by

VB B e B8 B ol ATy e |

(Wt DMt deefhide iR 3 soPRGhR 4 have l?ﬁ ltant

definitions as above.) or a m xture of

desefipberk £ Of Ml asherd tde @ik d Ui ©AN: P S Irﬁﬁ%gﬁﬁﬁté\or

conpound according to the present |nvent|on can al so

5 betisy nt ties | @eth dyal g ef € hangsl @éntRlso Ritaim &3, cdibairh
R 4 in the conmpounds of the present invention
obt @i trtesl daye 4dret atrowen e ri ek swithotl oy Exarmples of)
t he base used for the above described reactions are:
salt of alkali metals such as

<O

N

|N\>_R4 (f)
N

(wherein X!, %2, R', R?, and R? have the same definitions
as above.).
A compound according to the present invention
10 can alsc be synthesized by a following method, for
example. That is, using a method in which a compound
represented by formula (1)
R*-CH,CO.H (1)
(wherein R! has the same definition as above.) is
15 reacted with N,O-dimethylhydroxylamine via acid halide
in a solvent or condensed with N,0O-
dimethylhydroxylamine in the presence of a condensing
agent such as l-ethyl-3-(3-dimethylaminopropyl)-

carbodiimide hydrochloride, a compound represented by

20 formula (m)




10

sodi um car bonat e, potassi um carbonate, sodi um hydrogen

15 carbonate, potassi um hydrogen carbonate, sodi um
hydr oxi de, di nsyl sodium sodi um hydride, sodi um

am de, and tert-butyl potassiunm am nes such as
triethylamne, 30 .diisogr%gyLanine, pyrrolidine, and

pi peri di ne; sodium acetate,” 'and potassi um acetate. As

the reaction solvent, a solvent which is inert during
the course of the reaction can be used, and includes
wat er; al cohols & such as net hanol, ethanol,

isopropylal&@hol ang. tert- butyl al cohol; ethers such
as di oxane an t mrghyﬁyofﬁﬁén; di met hyl f or mam de,

di et hyl sul f oxi de, . pyridi ne, methyl ene chloride,

chl or of orm acetong? and acetic acid. 10 Exanples The
present invention will now be described in nore
detail with reference to Exanples and Test Exanpl es.
Exanple 1 Me, s 0 15 Synthesis of Conpound 217

Tr ('€ ewe bmi Be h@zs the same definition as above.) can be
tetraki s(triphenyl phosphi ne)pal | adi um (642 ng), and 5-

et PRF3ARHEN AT, Byel ox oT@NRAUTD FPpyRsen brididel t Hormula
solution of 2-iodo-4-nethylthiazole (2.50 g) in 20
acBtonitrile (50 M), and then the m xture was stirred

for 4 hours under reflux condition. After the sol vent

31 was evapogateﬁ: the resultant residue was purified

i &\TNK (n)

R2

(wherein R? has the same definition as above, and X'
represents a halogen atom or a hydrogen atom.) is
reacted with a base such as n-butylithium in a solvent.
The resultant anion can be allowed to react with the
above described formula (m) to

synthesize a compound of the present invention

represented by formula (o)

S\T/ﬂ\w/R1
Q I (o)

-N
L2

(wherein R' and R® have the same definitions as above.).
Further, the formula (o) can be halogenated by
copper (IIl) bromide in a solvent to synthesize a

compound of the present invention represented by




silica gel flash columm chromatography using a m xed
sol vent of ethyl acetate and chl orof orm and hexane to
yield the title conmpound (2.38 g). 5 'H NW (300 Mz,
CDC13) 5 PPM 2.49 (3H, d, J = 0.9Hz), 6.01 (2H, s),
6.81 (1H, d, J 8.1Hz), 6._9%8(1_H, d, J =0.9H), 7.01
(1H, d, J =1.6Hz), 7.13 (1H dd, J = 8.1, 1.6Hz) np:
11%:5mb12- ¢ Exanple 2 10 Synthesis of Conpound 203
Me 1 NO B 110 <0 I Palladiun({ll) chioride (139 ng)
was added to a solution of Conmpound 217 (1.91 g) in
dinethylsulfoxiq§ (13 mM), and then the m xture was
stirred for 3 hgurs gt 125" C. This solution was
diluted 15 wth I" acetate and then filtered, the
resul tant §iﬂ|tio was %afhed with water and a brine
successi vel . -n oﬁganic Payer was dried over

anhydr ous maggesi um sul fate and then the sol vent was
evaporated. The resultant residue was purified by 20
silica gel flash columm chromatography using a m xed
sol vent of ethyl acetate and hexane to yield the title
32 (vhepgpould (TR npvel HheNvRne30e fi/HitiCDE13s 8bPRM,
2.52 (3H, d, J = 0.9Hz), 6.09 (2H, s), 6.88 (1H, d, J
8. 718)X Bepregenuy a dhalogen atpy.) 7. 48ubssquentlymthe
np

: 131, 5-
compound represented by formula (p) is allowed to react

5 with a compound represented by formula (g)

R* NH
\ﬂ/ 2 (q)

NH

(wherein R! has the same definition as above.) in a
solvent to synthesize a compound of the present

invention represented by formula (r)

RAZ™S

o
N N (r)
$P~R4
1 | N
H

R

(whereiln Rl, Rz, and R* have the same definitions as
10 above.). In addition, the compound represented by
formula (r) is allowed to react with a compound
represented by formula (s)
R3-x" (s)

(wherein R has the same definition as above, and X"



3

10

15

132 . 50c Exanple 3 Synthesis of Conpound 8 Me ~/-1 N
SNI \'"~ ~\ ~ N ON <0 H Amonium acetate (1.50
g) was added to a 10 solution of Conpound 203 (893
ng) and 4- cyanobenzal dehyde (510 ng) in acetic acid
(40 M), and then the m xtu,e was stirred for 4 hours
under reflux condition. Aftér the solvent was

evappratefltst Bena sohshi QPoMAS Eﬁ”&rébk§ggtm&hhtﬂ%ﬁeous
ammoni a and 15 extracted twce with chloroform

Or gaBkentaySt Wabasdr 5@eh O¥ET s8ANYH" RYSr MBENCSHHM hen a
sul fate and then the solvent was evaporated. The

r esohpanhdresi e pessetr ifivedt bynr eepystahtigapion
from methanol and chloroformto yield the title
cofpoumdia (575 op) fo2Buld NMR (300 MHz, DVBO- d6) 8

ppm 2.36 (3H, s), 6.10 (2H, s), 7.06 (1H, d, J =
7.6Hz), 33 7.20 (IH, s) , 7. 55 (1H, bd, J = 7. 6Hz)
, 7. 7 3 (1H bs) , 7. 97 (2H, d, J = 8.3H2), 8.26
(2H, d, JREg Siz), 13.05 (1H, brs) Exanple 4 5

Synt hesi s of{N@rrpouhrl]d 9 Me </,-1 NNO

I \>-——R4 (t)
=

R .
RS g
o /
N>_ ) {(u)
R
| 4
Rt~ N

(wherein R', R%?, R®, and R! have the same definitions as
above.) or a mixture of the above described formulas
(t) and (u) can be synthesized.

A compound according to the present invention
can also be synthesized by interchange of R!, R?, R?,
and R* in the compounds of the present invention
obtained by the above described methods.

Examples of the base used for the above
described reactions are: salt of alkali metals such as
sodium carbonate, potassium carbonate, sodium hydrogen
carbonate, potassium hydrogen carbonate, sodium
hydroxide, dimsyl sodium, sodium hydride, sodium amide,

and tert-butyl potassium; amines such as triethylamine,




O NNH2 O H Potassium hydroxide (584 ng) was added to
a solution of Conpound 8 (575 ng) in tert-butano

(100 m), and then the m xture was stirred overni ght
under reflux condition. After the solvent was
evaporated, 10 the solutlon:ﬁps diluted with ethyl
acetate and washed w th water. An organic |ayer was

drH@Qs@ﬁ%&p?@ﬁ%gﬁgUSpé?ﬁQ#Eang‘S hﬁakﬁpggggaﬁgn égglum

sol vent  was evaporate e resu tan

regeyshakl i 24 a i el.d e
conp%und (556 n%?@ﬁ%g@%ﬁlﬁﬁé}aég v 5&55%?0n

ppsvl2edt, (3Hso3yenb. ﬁﬂléﬁkhssimeftoéquhg gheJcourse of
8.1Hz), 7.18 (1H s), 7.42 (1H brs) 8 (1H, bd, J

= BhtHedact Yo 5cddHoe be3ed /. 94d8i 08118k nhteﬁ 15168hbls
d J 8 2Hz), 12.87 (1H, brs) nmp: 276.0-277.0'

SExanphead Bynhamsis @thﬁb@bpuﬁdoﬁﬂapﬁﬂaic&h@lN ghd fert-

10

15

20

\-O (1) Thionyl chloride (39.6 g) and a drop of

di et Watorhehi dethere sdcedas odbosahat and of

benzo( 1, 3) di oxol -5-yl-acetic acid (30.0 g) in toluene

( ZbRt Ry Gkt Yhem: thimeikylfernemside rdbnetbylgubfoxide,
hours, 5 at 60'C, after distilling out the solvent, to

yi RY & th??Q%#?%ﬁm hp%ﬁ@ﬁox%Wl%I9f0%%et@¢et0ner and
chlorlde sol ution of sodi um hydroxide (20.0 g)-

wat &t F I Rf +ﬁ

Examples

The present invention will now be described
in more detail with reference to Examples and Test
Examples.

Example 1

Synthesis of Compound 217

Triethylamine (25 ml},
tetrakis (triphenylphosphine)palladium (642 mg), and 5-
ethynyl-benzo{l, 3)dioxole (1.79 g) were added to a
solution of 2-iodo-4-methylthiazole (2.50 g) in
acetonitrile (50 ml), and then the‘mixture was stirred

for 4 hours under reflux condition. After the solvent



was added to a solution of N, O dinethyl hydroxyl am ne
hydrochloride (19.5 g) in toluene (200 m) at O*C, and
10 further the unpurified benzo(1, 3)di oxol -S-yl -acetyl
chloride was added thereto, and then the m xture was
stirred for 3 hours. The r_eé(itlon m xture was
extracted with toluene and dried over anhydrous

megaestyapsHhfabe, tﬁ@drégﬁ??ﬁﬁfCfbéf&ué°w¥§”ﬁu¥@fié§ by

evaporated to yield unpurl

2- benze4 158) o Dxoh - 8o Vhmn '\!:IE'FérE‘éPM ﬁ%ﬂpﬁ hys acet oam gdey
(35.4 g). ' H NMR (200 MHz, CDC13 2197 (3H,7s) |

3.641(8Mt Sf,eSh Pl 42étatd akd %Icgfbfoﬁh;a@d7ﬁe§a§§ to
(3H, m 20 (2) A 2.6Msolution of n-butylithiumin
hexambd (Sde Mt )t vascslipppedl { DI agsol ution of 4-
msthylthl azole (8.0 g) of tetrahydrofuran (150 nl) 35

5at “HFO'NERan(d 0th &Hz, X ODCE s Wvas ppmrred for 30 m nut es.

Further, a solution of 2-benzo(1, 3)d|oxol 5-yl -

met h%x%ﬂ N-Fbt il ab et divi Pz (200 B0 1g) (3H, t=t + adyil ole.arr:l J
(20 M) was drOpred therein and the m xture was

stT r¥ et D £ ot- AL hokit. Fhis s BHDN, TPMhibh o, J

sat_ ur ted a ueous_sol ution of ammoni um chl ori de was
ad'd]en6a reldtredn th Btinls dodttidle mRindl B t%&7112.0°C
t he organl c layer was dried over anhydrous nagnesi um
sulfate, the solvent was evaporated. The resultant

resj g s 10 purified by silica gel flash colum

chromat ography wusing a m xed sol vent of ethyl acetate

a
1o Zn%enzo( 1, 3)‘% od/xdgﬁog" yC' %O (4- et hyl t hi azol -

15

20

yl ) et hanone (19 3 . "H NWR (300 MHz, CDC13) 6 PPM
15 2.56 (3H,,d, J 09Hz) 4.34 (2H, s), 5.93 (2H,

s),
s
s o}
0 0
<o

Palladium(II) chloride (139 mg) was added to
a solution of Compound 217 (1.91 g) in
dimethylsulfoxide (13 ml), and then the mixture was
stirred for 3 hours at 125°C. This solution was diluted
with ethyl acetate and then filtered, the resultant
solution was washed with water and a brine
successively. An organic layer was dried over
anhydrous magnesium sulfate and then the solvent was
evaporated. The resultant residue was purified by
silica gel flash column chromatography using a mixed

solvent of ethyl acetate and hexane to yield the title




6.76 (1H, d, J = 7.8Hz), 6.80 (1H, dd, J = 7.8,

1.6Hz), 6.86 (1H, d, J = 1.6Hz), 7.25 (1H, q, J =
0.9Hz) (3) Copper(ll) bromde (24.7 g) was added to a
m xed sol ution of 2-benzo(1, 3)dioxol-5-yl-I-(4 20

met hyl t hi azol - 2-yl ) et hanone &19 3 g) in ethyl acetate
(200 m) and chloroforn1(208 and the m xture was

Stll;&ﬁﬁgmﬁ@r(%@%éﬁ under refl ux condition. After
filtration of the reaction m xture, the solvent was

evappr aped. 3‘6@empzsulct[gmt3 rgspgye.was purified by 25
silica gel fI ash col um c r omat ogr aphy using a m xed

sol vens2 of 3¢t hy) acet@tenand ¢hdor pfpr mi o g|@@d 1@e 4, J

title conpound (8.96 Q). 1H NMVR (300 MHz, CDC13

PRM g 3®Hz2, 54 (3H, d, J = 0. 9HZ) , 5. 95- 5. 99 (2H

m 6. 75 (1H, d, J = 8.IFE), 6.78 (1H, s), 7.09 (1H
Sdd, 3.409(1H,1.OHzJ ,= 70 2H£1H 74897 H4. O4z) my.md2: (13 .5~

g, J 0.9Hz) 5 Exanple 6 Synthesis of Conpound 20 M

(132NCTs N~M | ~~-NHO N | H 1-acetyl guanidine

(1.63 g) was added to a solution of Conpound 213

(1.83 g) in acetonitrile (20 m), and the m xture was

stirred for 16 hours under 10 reflux condition. After

t Fe*d@Afent was evaporated, the solution was dil uted

w é yh n t%hele soirs,o footr rE omapnodu D'.: c{] e8n

Me

s
. "

Ammonium acetate (1.50 g) was added to a

10 solution of Compound 203 (893 mg) and 4-
cyanobenzaldehyde (510 mg) in acetic acid (40 ml), and
then the mixture was stirred for 4 hours under reflux
condition. After the solvent was evaporated, the
solution was neutralized with agqueous ammonia and

15 extracted twice with chloroform. An organic layer was
dried over anhydrous magnesium sulfate and then the
solvent was evaporated. The resultant residue was
purified by recrystallization from methanol and
chloroform to yield the title compound (575 mg).

20 'H NMR (300 MHz, DMSO- d6) 8 ppm:

2.36 (3H, s), 6.10 (2H, s), 7.06 (1H, d, J = 7.6Hz),



washed with water and a brine successively. The

organic |l ayer was dried over anhydrous nagnesi um

sul fate, and then the solvent was evaporated. The 15
resultant residue was eluted with a m xed sol vent of

chl orof orm and hexane thrgu§g the NH silica ge

(Chromat orex, produced by FdOji Silysia Chem cal LTD.)

[ Rsho colmms £ PNBE 0gT @Phyg THEL T eSEAUP T5 OM LGy s,

eluate was recrystallized froma m Xxed sol v

et 20p;cef at ¢ angl negto:yiekd fhestlit
co%%ﬁngﬂ?%g%’ “ﬁg).gjsgﬁ%ﬁf EI?\/RQ? 35‘?‘@ %wscé'eg’of%"s 13.05
ppMu2. 98 3H, s), 2.34 OH, d, J = 0.9Hz), 6.07 (2H,

s), 6.98 (1H, d, J = 8.2Hz), 7.13 (1H, d, J = 0.9Hz),
7.45 (1H, dd, J =8.2, 1.7Hz), 7.78 (1H, d, J =
1.7Hz), 5 11.28 (1H, bs), 11.76 (1H bs) np:

16k dmdIA8.D*C Exanple 7 Synthesis of Conpound 19 M
NN ~NH 01 N<O: HConcentrated sulfuric acid

5 (BEB&Ehdyisvast CGugesind B m xed sol uti on of Conpound

10

15

20

20 (578 ng) wwth 10 nethanol (10 m) and water (10
m), and the m xture was stirred for 3 hours under
reflux conditi & An aqueous solution of potassium
hydr oxi de was ad thereto in order to nmake this
reaction solutign gl kaline, and then this solution

was extracted theee~ptimes wth o
| N
0 N
N NH,

N

0

Potassium hydroxide (584 mg) was added to a
solution of Compound 8 (575 mg) in tert~butanol (100
ml}, and then the mixture was stirred overnight under
reflux condition. After the solvent was evaporated,
the solution was diluted with ethyl acetate and washed
with water. An organic layer was dried over anhydrous
magnesium sulfate and then the solvent was evaporated.
The resultant residue was recrystallized from methanol
to yield the title compound (556 mg).
'H NMR (300 MHz, DMSO- d6) & ppm:

2.36 {3H, s), 6.10 (2H, s), 7.05 (1H, 4, J = 8.1Hz},
7.18 (lH, s), 7.42 (1lH, brs), 7.58 (1H, bd, J = 8.1Hz),
7.75 (1H, bs), 7.94-8.08 (3H, m), 8.15 (2H, d, J =
8.2Hz), 12.87 (1H, brs) mp: 276.0-277.0°C
Example 5

Synthesis of Compound 213



10

15

20

15 chloroform After the organic |ayer was dried over
anhydrous nmagnesi um sul fate, the sol vent was
evaporated. The resultant residue was eluted with a

m xed sol vent of nethanol and chl orof orm through the
NH silica gel flash col ur_m3ﬁhr_orrat ography. The
residue 20 fromthe eluate was recrystallized froma
m xed sol vent of chloroformand hexane to yield the
title conpound - S38 - (260 ng) 1H NVR(300 MHz, CDC13)
8 ppm 2.39 d, J = 0.9Hz), 6.00 (2H, s), 6.60
(1H, d, J 0. 084 (1H, d, J = 7.9Hz), 7.15 (1H,
dd, J =57.9, 1.7Hz), 7.19 (1H, d, J = 1. 7Hz) :
205. 5-208. 0C g8r 8 Synthesis of Conpound 21 I HN
/--NH S NN Me n-butylchloride (36 Al) was
added to a 0 i on of Conpound 19 (70 ng) in
pyridine (0.%_@l), 10 and the m xture was stirred for
2.5 hours at roomtenperature. After the reaction

m xture was diluted wth ethyl acetate, this m xture
was washed with a saturated aqueous sol ution of

sodi um hydr ogen carisendt €hlaidde bidhe Sucaasbiaalnpp of
The organic |ayer was dried 15 over anhydrous
n@%ﬁwﬂn%ﬂ%ﬂwe IF e Rffachd s @ vt iggs of

evapor at.e The resul tant residue wa rified b
SRS e et kv

FH ~ch i SSdap A 16 ¢ &I Irbf %HNeHne

(200 ml) and then the mixture was stirred for 2.5 hours

at 60°C, after distilling out the solwvent, to yield
unpurified benzo(l,3)dioxol-5-yl-acetyl chloride. A
solution of sodium hydroxide (20.0 g} in water (150 ml)
was added to a solution of N,O-dimethylhydroxylamine
hydrochloride (19.5 g) in toluene (200 ml) at 0°C, and
further the unpurified benzo(l,3)dioxol-5-yl-acetyl
chloride was added thereto, and then the mixture was
stirred for 3 hours. The reaction mixture was
extracted with toluene and dried over anhydrous
magnesium sulfate, and from which the solvent was
evaporated to yield unpurified 2~benzotl,3)dioxol-5—yl—
N-methoxy-N-methylacetoamide (35.4 g).
'H NMR (200 MHz, CDCl;) & ppm:

3.19 (3H, s), 3.64 (3H, s), 3.67 (2H, s), 5.82 (2H,
s), 6.71-6.83 (3H, m)

(2) A 2.6M solution of n-butylithium in

hexane (34 ml) was dropped into a solution of 4-

methylthiazecle (8.0 g) of tetrahydrofuran (150 ml)



’ solvent to yield the title conpound (84 ng). 'H NWR
(300 MHz, DVMBO- d6) S ppm 20 0.93 (3H, t J = 7.3Hz),

) 1.63 (2H, qt, J =7.3, 7.3 Hz), 2.28-2.41 (5H m,
6.07 (2H, s), 6.98 (1H, d, J =- 39 8. IHz) , 7. 12
(1H, s) , 7. 4 6 (1H brd, é5 . lHz) , 7. 7 9 (1H,
brs), 11.25 (1H, brs), 11.7 (1H brs) Exanple 9

5 A solution of anmmonium acet at e anol

5 _ 1. 50
(st idpiloEpitson o, Comonons20o

y| nbth vk ptiehyeey {dedSaldd N Z@t@ Y o Of LE AP K P@r M) ran
%

and the m xture was stirred for hours under refl ux
10(zondl }t iwas Afdesed h@n@ﬂi&er&nd\ﬁtﬂq@\&ﬁlﬁ@ﬁ@ﬂ@%aé hecirred
solution was diluted with chl orof ormand then washed

5wi fér al satwr at eth e usslist Soi ut i @neiefcls adi suneed hapat e.
The organic |ayer was dried over anhydrous nmagnesi um
suquaeys eyl utiem tdie sotareintm vetsl evaporadehddde, bas
resul tant residue was purified by silica gel flash
c oA S briat Wy reipiyl et te niaredl sl aetheforganic
nmet hanol and chloroformto yield the title conpound

( RV SIS N F0T MED mﬁms dBYIE M U IREE,10he

d = 8Hz 2.70 (2H,
(Zolégnt wé%zééggorated The gesultané residue was

Syat hesps: ofn Lamound 432 (zgregho fc315 ir}ﬁ !

10 purified by silica gel flash column chromatography
using a mixed solvent of ethyl acetate and hexane to
yield 2-benzo (1, 3)dioxol~5~yl-1-(4-methylthiazol~2~
yl)ethanone (19.3 q).

'H NMR (300 MHz, CDCl;) & ppm:

15 2.56 (3H, d, J 0.9Hz), 4.34 (2H, s), 5.93 (2H, s),

6.76 (1H, d, J 7.8Hz), 6.80 (1H, dd, J = 7.8, 1l.6Hz),

i

6.86 (1H, d, J = 1.6Hz), 7.25 (1H, g, J = 0.%Hz)
(3) Copper(II) bromide {24.7 g} was added to
a mixed solution of 2-benzo (1, 3)dioxol~5-yl-1-(4-

20 methylthiazol-2-yl)ethanone (19.3 g) in ethyl acetate
(200 ml) and chloroform (200 ml), and the mixture was
stirred for 3 hours under reflux condition. After
filtration of the reaction mixture, the solvent was
evaporated. The resultant residue was purified by

25 silica gel flash column chromatography using a mixed
solvent of ethyl acetate and chloroform to yield the
title compound (8.96 g).

'H NMR (300 MHz, CDCls) & ppm:




20t, J = 7.7Hz), 3
s), 6.98 (1H, d, J
7.46 40 (1H, dd, J
m 12. 19 (1H, 9S) Exanpl e 10 Synt hesis of Conpound 29
<OHON> s NI 5 Hydrazi ne nonohydrate
(984 ng) was added to a tion of Conpound 135 (928
ng £t olq (59
Pg)r %%ﬁup%pun%'érﬁref? ux conditl on. F,Zer tsfﬁ sol ven
wag, eyapa afiegh, tdierg I esul tant 7 &sd dﬁﬁ{médpuj'i'fdg by
NH silica gel col um 10 chronat ogr aphy
sal vant) of7 et hanpl @ndr chl oypfior m top ygﬁ.kd ertitle
conpound (458 ng). H NMR (200 MHz, CDC13
(2H9H14), J 6.4, 6.4Hz), 2.43 (3H d, J 0.9Hz),
2.84-3.01 (4H, m, 5.99 (2H, s), 6.69 (1H d, J 15 =
0.9Hz), 6.84 (1H, d, J
1.7Hz), 7.38 (1H, d, J

.70 (2H, t, J = 6.8Hz), 6.06 (2H,
= 8.2Hz), 7.07 (1H, d, J = 1.1Hz),
=8 .2 1.9H2) 7. 77-7 .84 (5H,

9H§J”d 4 e g xg4ir stigred (1H,

using a m xed

P M 1.90

8.1Hz), 7.26 (1H, dd J 8.1,
1. 7Hz) - 41 - Exanple 11

58)511&5@51465 €of Con'pound 30 01H

10

15

20

Synthesis of Compound 20

Me
%\| Q
8 N M
| DN °
8] N
< H
Q

l-acetylguanidine (1.63 g) was added to a
solution of Compound 213 (1.83 g) in acetonitrile (20
ml}), and the mixture was stirred for 16 hours under
reflux condition. After the solvent was evaporated,
the solution was diluted with chloroform, and then
washed with water and a brine successively. The
organic layer was dried over anhydrous magnesium
sulfate, and then the solvent was evaporated. The
resultant residue was eluted with a mixed solvent of
chloroform and hexane through the NH silica gel
(Chromatorex, produced by Fuji Silysia Chemical LTD.)
flash column chromatography. The residue from the
eluate was recrystallized from a mixed solvent of ethyl
acetate and hexane to yield the title compound {590

mg) .



ONO s N 5~1 HN~~ ~N M M
1- et hyl - 3-(3-di net hyl am nopr opyl )- carbodiim de
hydrochl oride (54 ng) was added to a 5 sol ution of
Compound 29 (80 ng) and butyric acid (25 ng) and
1- hydr oxybenzotri azol e nnno@gdrate (38 mg) in
di met hy1f or mam de (0.8 nl) nd the m xture was
stiy [ ogghe ture. The reaction
m xt}{J?\gllR \%B‘B?OSI I ut’ egiqulh@est hglpgé@et ate, and then
washedowi 4 a d0, satiy aife aguepus $odify ong of7 ?’1—'{“"&
hydr ogen carbonate and a brine succeSS|ver Aﬁ
the. o8 geri C d ayer=vespur,j ed pyerihhydrous dgregnesi um 45
sul fat e, the 'sol vent was evaporated The resuit ant
r eglitjueddyasT et g &1, Vil 1HHA) , moxed gl vent pof= nethano)
and chl orof orm t hr ough the NH 15 silica gel colum

S chrlorft ogirtapls) ,Thel resi due fosomnige 168 Usd 167 3N C
recrystallized froma m xed sol vent of ethyl acetate
and hexane to yield the title conpound (18 ng). H NWR
(300 MHz, CDC13) 8 PPM 0.96 (3H, t, J = 7.4Hz), 1.69
(Eample 7 7.4, 20 7.4Hz), 1.80-1.94 (2H, ), 2.22
(2H, t, J 7.4Hz 2.45 (3H, d, J = 0.9Hz), 2.79 (t, J
= Syrulesis3 ofo oundy 193 = 6.2, 5.9Hz), 5.99 (2H,
s), 6 03 (1H, brs), 6.72 42 (1H, s), 6.87 (1H, d, J =
8.1Hz), 7.39 (1H, brd, J = 8.1Hz), 7.55 (1H, brs) np:
134.0-139.d€?§xanp|e 12 Synthesis of Conpound 31

7

IN
S N
| \>*NH2
0 N
< H
8]

Concentrated sulfuric acid (0.58 ml) was

added to a mixed solution of Compound 20 (578 mg) with

10 methanol (10 ml) and water (10 ml), and the mixture was
stirred for 3 hours under reflux condition. An agueous
solution of potassium hydroxide was added thereto in
order to make this reaction solution alkaline, and then
this solution was extracted three times with

15 chloroform. After the organic layer was dried over
anhydrous magnesium sulfate, the soclvent was
evaporated. The resultant residue was eluted with a
mixed solvent of methanol and chloroform through the NH
silica gel flash column chromatography. The residue

20 from the eluate was recrystallized from a mixed solvent

of chloroform and hexane to yield the title compound




ON VNV Me M 5 Conmpound 29 (100 ng) and acetic
acid (51 1) were added to a solution of fornmal dehyde
(73 mg) in tetrahydrofuran (2 m), and the m xture

was stirred for 30 mnutes at roomtenperature. This
reaction mxture, to whichsgodium

tri acet oxyborohydri de (248 rrg) was 10 added, was
st{zé@dndpr 16 hours. An aqueous sol ution of sodi um
hydr ogen™ car bonate was added to the reaction m xture,
and'd MR (BOC W WaD >5§radlg1§fgi twice with ethyl
acetate. After the conbi ne organic |layer was dried
over2 apdy d3pusd ragness WA sY fate (e, sl venteomasids 4, J
evaporated. The resultant residue was purified by NH
sitiCallgel, c®l8dm{ahr advatogs aplBHAs Mo, 5 mMxed &) vient
of methanol and chloroformto yield the title conpound
S (7%- $vg)l - THENVR (1200 WHz .4, DNBG [d6)HAB ppoa 206 15-8208 . 0°C
(2H tt, J =7.7, 6.9Hz), 2.15 (6H, s), 2.28 (2H, t,

J = 6. 9Hz) 2.35 (3H, d, J = 0.9Hz), 2.66 (2H, 43 t,

J =7. THz " 6. 07 (2H, s) , 6. 99 (1H, d, J8 | Hz)

7 Exyongqi J=0. 9Hz) , 7. 46 (1H brd, J 8.IHz),
7 75 (1H, brs 12. 33 1H brs) Exanple 13 5 Synt hesi s
of° O11)6 Fompaynst dls o
8]
¢ .
0 N>_-
| p—NH
S da
%/IN o) Me
Me

n-butylchloride (36 pl} was added to a
solution of Compound 19 (70 mg) in pyridine (0.7 ml),
10 and the mixture was stirred for 2.5 hours at room
temperature. After the reaction mixture was diluted
with ethyl acetate, this mixture was washed with a
saturated aqueous solution of sodium hydrogen carbonate
and a brine successively. The organic layer was dried
15 over anhydrous magnesium sulfate, and then the solvent
was evaporated. The resultant residue was purified by
NH silica gel column chromatography using a chloroform
solvent to yield the title compound (84 mg).
'H NMR (300 MHz, DMSO- d6) & ppm:
20 0.93 (3H, £t J = 7.3Hz), 1.63 (2H, gt, J = 7.3, 7.3

Hz), 2.28-2.41 (5H, m}, 6.07 (2H, s), 6.98 (1H, d, J =




10

15

20

1 N'"-~( MO- Amoni um acetate (4.20 g) was added to a
m xed sol uti on of Conmpound 203 (1.50 g) and nethyl 6-
oxohexanoate (1.38 g) with tetrahydrofuran (20 m) and
nmet hanol (10 m), and the m xture was stirred for 4 10
hours under reflux conditio After the solvent Was
evaporated, the solution WaS"diluted with chl oroform
angl. washedy Wi 4 h gy sadur af efl aueous, $ol witl of, Bf, 500y 1y
carbonate. After the organic |layer was dried over
antyilr aiiss )negnesi am sl it s, , the, 59l vent wes) 15
evaporated. The resultant residue was purified by
silica gel flash colunm chromatography using a m xed
sol vent of nethanol and chloroformto yield the title
cdrzEonmc: (9797 nmg). 'H NWR (300 MHz, CDC13) 8 PPM 20
1.67-1.90 (44, m, 2.39 (2H, t, J = 6.9Hz), 2.43 (3H,
AByrghepis DI |Gdmpqurl 1&6 (2H, t, J = 7. 2Hz) 3. 69
(3H, s) 6. 00 (2H, s) , 6. 69 (1H bs) , 6. 8 6 (1H,
d J=8. IH) , 7.17-7.37 (2H M np: 158.0-159.0'C
Exanpl e 14 6.9yt hesis of Conmpound 41 H O Ns O N
OH Me An aqu splution(10 m) of sodium hydroxide

(227 ng) wed adl Fﬁ_g\izlution of Conpound

O
O

A solution of ammonium acetate (4.20 g) in
methanol (55 ml) was added to a solution of Compound
203 (1.50 g} and 4-(1,3-dioxo-1,3-dihydroisoindol-2-
yl)butylaldehyde (1.78 g) in tetrahydrofuran (55 ml},
and the mixture was stirred for 2.5 hours under reflux
condition. After the solvent was evaporated, the
sclution was diluted with chloroform and then washed
with a saturated aqueous solution of sodium carbonate.
The organic layer was dried over anhydrous magnesium
sulfate, and then the solvent was evaporated. The
resultant residue was purified by silica gel flash
column chromatography using a mixed solvent of methancl
and chloroform to yield the title compound (970 mg) .

'H NMR(300 MHz, DMSO- d6) & ppm:
2.05-2.10 (2H, m), 2.32 (3H, d, J = 0.8Hz), 2.70 (2H,
t, §J=7.7Hz), 3.70 (2H, t, J = 6.8Hz), 6.06 (2H, s),

6.98 (1H, d, J = 8.2Hz), 7.07 (1H, d, J = 1.1Hz), 7.46




167 (767 ng) in nethanol (25 m ), and the m xture was
stirred for 1 hour under reflux condition. This 10
solution was neutralized with a 2N aqueous
hydrochloric acid solution, and then extracted tw ce
wth chloroform After the,grganic |ayer was dried
over anhydrous nagnesiun1séﬁfate t he sol vent was

r d sjto yigel dht it {o7718%Y 7
1H%Rac%cg’o T S e PP-}MGTP 82 ‘%2&4 % U #H(lH
Ms) 2. 42 (3H, s), 2.53 (2H, t, = 6. 8%&) 3.28 (2H,
t, J =7.8Hz), 6.03 (2H, s), 6.89 (1H d, J = 0.9Hz),
6.89 (1H, d, J =8.1Hz), 7.14 (1H d, J = 1.7Hz),
7.20 (1H, dd, J = 8.1, 1.7Hz) 20 Exanple 15 45 - HO N
S HdanpdN-1-0° M \--Me Synthesis of Conpound 42
1- et hyl - 3-(3-di net hyl am nopr opyl )- carbodiim de
hyayrodtd sors def (@Onpy)nadvas® added to a sol ution of
Compound 41 (120 ng), n-propylamne (21 5 ng), and
1- hydr oxybenzotri azol e nonohydrate (49 ng) in
N, N- di met ormam de (1.2 m), and the m xture was
stirred dve ght jat room tenperature. The reaction
m xture WS ® ®dd with ethyl acetate, and then
washed wth a sbt ed aqueous sol ution of sodi um
hydr ogen 10 ~ooﬁhte ang, a bri ne successively. After
the organi c \Layer was dried over anhydrous magnesi um
sulfate, the/ solvent was evaporated. The resultant
resi due was

5 Hydrazine monohydrate (984 mg) was added to a
solution of Compound 135 (928 mg) in ethanol (50 ml},
and the mixture was stirred for 3 hours under reflux
condition. After the solvent was evaporated, the
resultant residue was purified by NH silica gel column

10 chromatography using a mixed solvent of methanol and
chloroform to yield the title compound {458 mg).
'H NMR (200 MHz, CDCls) & ppm:
1.90 (2H, tt, J = 6.4, 6.4Hz), 2.43 (3H, d, J =
0.%Hz), 2.84-3.01 (4H, m), 5.99 (2H, s}, 6.69 (1lH, d, J

15 = 0.9Hz), 6.84 (lH, d, J = 8.1Hz), 7.26 (lH, dd J =

8.1, 1.7Hz), 7.38 (1H, d, J = 1.7Hz)




purified by silica gel flash colum chromat ography
using a m xed sol vent of nethanol and chloroformto 15
yield the title conmpound (51 nmg). |H NWR (300 MHz,
CDC13) 8 PPM 0.91 (3H, t, J = 7 3Hz), 1.51 (2H, qt, J
= 7.3, 7.3Hz), 1.69- 1 91 (ﬁ? , 2.27 (2H, t, J =
6.4Hz), 2.44 (3H, d, Hz), 2.84 (2H t, J =
6. Fknpls. 24 20 (2H, td J =7.3, 6.1Hz), 5.76 (1H
brs), 6 00 (2H, s), 6.71 (1H, d, J = 0.9Hz), 6.86
(1nthedis & | dEporlnd330 (1H, brd J =8.1Hz), 7.43
(1H, brs) - 46 - éianple 16 Synthe3|s of Conpound 45
<OHONsI N'"-O NNH2 M Thionyl chloride (0.3
m ) was added_tg.a solution of Conmpound 41 (131 ny)
in chl orof om 5 and the mixture was stirred
for 2.5 hour flux condition. After the

sol vent was evapor af e f the reaction mxture, a
28% aqueous a S d thereto, and this

m xture was extyagted twi cd™Mit{h chloroform After
the organic | ayér was dried over O anhydr ous
magnesi um sul Mt e, the sol vent was evaporated The
resultant residue was purified by silica gel flash
col uim chr omat ogr aphy using a m xed solvent of

?Eghﬁgg{ ?gq lﬁ%%&é%&gwéiﬁgﬁhigthe t|tIe conpound

carbodiimide hydrochloride (54 mg) was added to a

) m

5 solution of Compound 29 (80 mg) and butyric acid (25
mg) and l-hydroxybenzotriazole monohydrate (38 mg) in
dimethylformamide (0.8 ml), and the mixture was stirred
overnight at room temperature. The reaction mixture
was diluted with ethyl acetate, and then washed with a

10 saturated aqueous solution of sodium hydrogen carbonate
and a brine successively. After the organic layer was
dried over anhydrous magnesium sulfate, the solvent was
evaporated. The resultant residue was eluted with a
mixed solvent of methanol and chloroform through the NH

15 silica gel column chromatography. The residue from the
eluate was recrystallized from a mixed solvent of ethyl
acetate and hexane to yield the title compound (18 mg).

'H NMR (300 MHz, CDCls) & ppm:
0.9¢ (3H, t, J = 7.4Hz), 1.69 {(2H, gt, J = 7.4,

20 7.4Hz), 1.80~1.94 (2H, m), 2.22 {(2H, t, J = 7.4Hz),

2.45 (3H, d, J = 0.9Hz), 2.79 (t, J = 6.2Hz), 3.40 (2H,

td, J = 6.2, 5.9Hz), 5.99 (2H, s), 6.03 (1H, brs), 6.72




1.48-1.75 (4H, m, 2.09 (2H, t, J = 7.2Hz), 2.34 (3H,
d J=104), 2.64 (2H, t, J = 7.5Hz), 6.07 (2H, s),
6.72 (1H, bs), 6.99 (1H, d, J = 8.2Hz), 7.09 (1H d, J
= 1.0Hz), 7.26 (1H, bs), 7.50 (1H, dd, J = 8.2,

1.7Hz), 20 7.82 (1H, d, J 7221 _7Hz), 12.21 (1H, brs)
Exanple 17 - 47 - Synthe3|s of Cbnpound 216 S--~-M N

1) gyri y | yhacet yl gn 06 op I
|od|ge (o 9§ggg)¥§gnda |§ tr?pﬁﬂéifp osp |n§) Beal! Y -
pabladiup( 71 35dich)] opidp rﬁ 7b3g)owese @dded to 6 5

br onbbenzot hi azol e (53.3 @) in triethylamne (260 nl),
and the mxture was stirred for 2.5 hours at 80'C
After the solvent was evaporated, the resultant

r eSxaele wn® | oaded on a short columm (silica gel;
hexane: ethyl acetate=2:1) for elution. The residue
froymthese$ vaf eCdooasd recrystal li zed from a ni xed

sol vent of hexane-ethyl acetate, and consequently, 6-
trimet hyl sil anyl et hynyl benzot hi azol e (20.0 g) was

obt ai ned ol orl ess powder (np: 104.5-105.0'C). By
r epeat ed ting the filtrate to recrystallization
15 repeat & e ane-ethyl acetate), secondary
crystals (12.1 ¢ grtiary crystals (9.68 g), and
guat ernary @ ta'T‘s (4.8 §%) were obtained as a

col orl ess powder . NM% 0 MHz, CDC13) 5 PPM 0.27
(9H, s) 7.60 (1H dd = 8.5 1.6 Hz), 8.05 20 (1H
dd, J = 8.5,70.6 Hz), 6.09 (1H, dd, J = 1.6, 0.6 Hz),
9.03 (1H, s)

> Compound 29 (100 mg) and acetic acid (51 ul)

were added to a soclution of formaldehyde (73 mg) in
tetrahydrofuran (2 ml), and the mixture was stirred for
30 minutes at room temperature. This reaction mixture,
to which sodium triacetoxyborchydride (248 mg) was

10 added, was stirred for 16 hours. An agueous solution
of sodium hydrogen carbonate was added to the reaction
mixture, and this mixture was extracted twice with
ethyl acetate. After the combined organic layer was
dried over anhydrous magnesium sulfate, the solvent was

15 evaporated. The resultant residue was purified by NH
silica gel column chromatography using a mixed solvent
of methanol and chloroform to yield the title compound
(74 mg).
'H NMR (200 MHz, DMSO- d6) & ppm:

20 1.82 (2H, tt, J = 7.7, 6.9%9Hz), 2.15 (6H, s), 2.28

(2H, t, J = 6.9Hz), 2.35 (3H, d, J = 0.9Hz), 2.66 (2H,




10

15

20

48 - S S (2) Potassium carbonate (29.7 g) was added
to a solution of 6-trinethylsilanylethynyl benzot hi azol
(45.1 g) in nethanol (600 m), and the m xture was
stirred for 1.5 hours at roomtenperature. The 5
reaction sol ution was filgergd, and then the resultant
was washed with nethanol and ethyl acetate

successi vl The- fidt e S e ated, .t0 which
mulf'er&m\;ﬁ'a e)d’, eGa'n%—}tLen’ ext’r aﬁg'?ge% v{lxﬁ’h Cg't hy1~
acetaig., 7.1 ONPan C § ayey o chy WS vashed yi th a
brine, was 10 dried over anhydr'ous nmagnesi’um'sul fate.
Afg ernd)he 7 s vernt, Wassevaporsag eﬂ’i’H,t he-diesi due was
purified by silica gel columm chromatography

(hexane: ethyl acetate=4:1 -> 1:1) to yield

6- et hynyl benzot hi azole (30.0 g) as a light yellow
sadathplgp:1347.5-49.0' C). 15 1H NWR (300 MHz, CDC13) 8
PPM 3.16 (1H, s), 7.63 (1H, dd, J = 8.4, 1.6 Hz),
8.1 thekd s dd, Compcirsl 1676 Hz), 8.11 (1H d, J = 1.4
Hz), 9.04 (1H, s) H NP 49 (3) Triethylam ne (280
m) and tetrakis(triphenyl phosphine)palladium (6.8 g)
were added to a solution of 6-ethynyl benzot hi azol e
(29.5 g) o.apd 2-io0do-4-nethylthiazole (45.9 g) in
acetoniﬁ@il (6Q0 m ) under nitrogen atnosphere.
Thi s sol @t wasN heated under reflux for 5 hours
under nitrogen |lat here.oAfter t he sol vent was

evapor at ed, 3-he

N\ |N o—

Me

Ammonium acetate (4.20 g) was added to a
mixed solution of Compound 203 (1.50 g} and methyl 6-
oxohexancate (1.38 g) with tetrahydrofuran (20 ml) and
methanecl (10 ml), and the mixture was stirred for 4
hours under reflux condition. After the solvent was
evaporated, the solution was diluted with chloroform
and washed with a saturated agueous solution of sodium
carbonate. After the organic layer was dried over
anhydrous magnesium sulfate, the solvent was
evaporated. The resultant residue was purified by
silica gel flash column chromatography using a mixed
solvent of methanol and chloroform to yield the title
compound (797 mg) .
'H NMR (300 MHz, CDCl;) & ppm:

1.67-1.90 (4H, m), 2.39 (24, t, J = 6.9Hz), 2.43 (3H,



residue was purified by silica gel colum
chromat ogr aphy (hexane:ethyl acetate=2:1 -)~ 1:1) to
10 yield the title conmpound (41.2 g) as a light yellow
powder (np: 116. 0-117. OC . 1H NWR (200 MHz, CDC13)
5 PPM 2.51 (3H, d, J = 0.9,kz), 6.96 (1H d, J = 0.9
Hz),7.71 (1H, dd, J = 8.4, 1.8 Hz), 8.12 (1H, d, J 15
7.8, Hp)= B. 80 (1, r L8 Ha) 7 90 (Hles)
Exanpl 6 18 Synt h?éigsjlogz%oln%’ouﬁ? 270?12}957)/’ sﬁl\iigc(:i% g
- L0 (¢Rotassisrepe(TRnaanal & (49. 31g) sy added 1o
a mxed solution of Conpound 216 (40.0 g) acetone (3.0
207 1) HbufFer ¢AH,. 8n)l)mp andd.s-1extatce was stirred for
30 mnutes at roomtenperature. The reaction sol ution
was 50 cooled on ice, and after sodiumnitrite (20.7
g) was added thereto slowy, 10% sulfuric acid (210
nmBxamps e drdopped therein. After this solution was
stirred for 30 mnutes while cooling inice, the

S syEthesdmt adasBpmandaciled with chl orof orm and the
aqueous | ayer was further extracted with chloroform
The conbined prganic |ayer was washed with a
saturated aquéo sol uti on of sodi um hydrogen
car bonat e, ang-then drﬂed over anhydrous magnesi um
sulfate. After the sqf
resi due was purifgd.ed

v 10 was evaporated, the
by si Msea gel colum
chr omat ogr aphy (ﬁsﬁfne:ethyl ate=2:1 -> 1:1)

OH
Me

An aqguecus solution(10 ml) of sodium

hydroxide (227 mg) was added to a solution of Compound
167 (767 mg) in methanol (25 ml), and the mixture was
stirred for 1 hour under reflux condition. This

10 solution was neutralized with a 2N agueous hydrochloric
acid solution, and then extracted twice with
chloroform. After the organic layer was dried over
anhydrous magnesium sulfate, the solvent was evaporated
to yield the title compound (790 mg).

15 'H NMR (300 MHz, CDCls) & ppm:

1.82 (2H, m), 2.05 (2H, m), 2.42 (3H, s), 2.53 (2H,

t, J = 6.8Hz}, 3.28 (2H, t, § = 7.8Hz), 6.03 (2H, s),

©.89 (lH, d, J = 0.9Hz), 6.89 (1H, d, J

8.1Hz), 7.14

(1, d, J = 1.7Hz), 7.20 (1H, dd, J = 8.1, 1.7Hz)

20 Example 15
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20

to yield the title conmpound (30.1 g) as a light yellow
powder (np: 134.5-135.5"C) . buffer*: Sodi um hydrogen
carbonate (6.8 g) and 15 anhydrous magnesi um sul fate
(68.0 g) were dissolved in water (3.0 1). 1H NWR (300
MHz, CDC13) 6 PPM 2.51 (3H,-d, J 0.8 Hz), 7.45 (1H

d J=0.8Hz), 8.16 (1H dd, J 8.5, 1.7 Hz), 8.26
(1H, dd, J = 8.5, 20 0.6 Hz), 8.64 (1H, dd, J 1.7,
0.6 Hz), 9.23 (1H, s) Exanple 19 Synthesis of
Compound gl6 _./;--¢c N N GN NH N51 Amonium
acetate'(B ) ywas added to a solution of Conpound
204 (2000 N4- cyanobenzal dehyde (109 ng) in
acetic acid (8.0 and . the m xture was stirred for
2 hours undgryfefl ux dition and for 14 hours at
roomtenperature. The ion solution was charged
with watery,and neutralized Wk 28% aqueous ammoni a.
This solutiron was extracted twice wth chloroform
and after the organic |ayer was dried over anhydrous
nggpesiuq110 sul fate, the solvent was evaporated. The
r eSithesis odsiComPorisl wdshed with chlorof orm and
crystals were filtered out to yield the title
conpound (138 &gV ias 4 3-@&w&¢h&§§mﬁméppyﬁeﬁ =

2% _%%gﬁidg hydrochloride (69 mg) was added to a

solution of Compound 41 (120 mg), n-propylamine (21
mg), and l-hydroxybenzotriazole monohydrate (49 mg) in
N,N-dimethylformamide (1.2 ml), and the mixture was
stirred overnight at room temperature. The reaction
mixture was diluted with ethyl acetate, and then washed
with a saturated aqueous solution of sodium hydrogen
carbonate and a brine successively. After the organic
layer was dried over anhydrous magnesium sulfate, the
solvent was evaporated. The resultant residue was
purified by silica gel flash column chromatography
using a mixed solvent of methanol and chloroform to
yield the title compound (51 mg). |

'H NMR (300 MHz, CDCl;) & ppm:

0.91 (3H, t, J = 7.3Hz), 1.51 (2H, gt, J = 7.3,

7.3Hz), 1.69-1.91 (4H, m), 2.27 (2H, t, J 6.4Hz),

2.44 (3H, d, J = 0.9Hz), 2.84 (2H, t, J

li
o

.7Hz}, 3.21
(2H, td, J = 7.3, 6.1Hz), 5.76 (1lH, brs), 6.00 (2H, s),

6.71 (1H, 4, J = 0.9Hz), 6.86 (1H, d, J =

I
@

.1Hz), 7.33

(1H, brd, J = 8.1Hz), 7.43 (1lH, brs)
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1H NVR (300 MHz, DMSO-d6) 8 ppm 15 2.34 (3H, s), 7.24
(1H, s), 8.00 (2H, d, J 8.5 Hz), 8.10- 8.37 (4H, m,
8.86 (1H, brs), 9.48 (1H, s), 13.33 (1H, brs) Exanple
20 Synthesis of Conpound 50 Me---~ N NH N 20 A
hydr ogen peroxi de sol ution 56 mM) was added to a
suspensi on of Conpound 16 ( ng) and - 52 potassium
carbonate (148 ng) in dinmethyl sufoxide (5.2 m), and
the m xture was stirred for 1 hour at 100'C. This

su { QN s allowed to be cooled to room
teﬁggﬁg%gr%?ato whi ch wat er was added, and then the 5
Prechbhé sl 8doerysh@bendeis filtered out. The crystals
were purified by silica gel columm chromat ography

(chl or of or m net hanol =100: 0 -+ 90: 10) and t hen
recrystal ld zed (chrol of orm net hanol - n-hexane) to yield
the title/cghpqgund, (75.4 ng) as a |light yell ow powder
10 (np : " ROAQ.G) 1H NWR (300 MHz, DVBO-d6) 8 ppm
2.34 (3H, s), 7.82, , s), 7.44 (1H, brs), 8.00-8.20
(7H, m, 8.8 HNbrsy\9.47 (1H, s), 13.15 (1H, brs)
Exanmpl e 21 & --C- N

NH,
Me

Thionyl chloride (0.3 ml) was added to a
solution of Compound 41 (131 mg) in chloroform (1 ml),
and the mixture was stirred for 2.5 hours under reflux
‘condition. After the solvent was evaporated off the
reaction mixture, a 28% agueous ammonia was added
thereto, and this mixture was extracted twice with
chloroform. After the organic layer was dried over
anhydrous magnesium sulfate, the solvent was
evaporated. The resultant residue was purified by
silica gel flash column chromatography using a mixed
solvent of methanol and chloroform to yield the title
compound (42 mg).
'H NMR (300 MHz, DMSO- d6) & ppm:

1.48-1.75 (4H, m), 2.09 (2H, t, J = 7.2Hz), 2.34 (3H,
d, J = 1.0Hz), 2.64 {(2H, t, J = 7.5Hz), 6.07 {(2H, s},
.72 {1H, bs), 6.99 (1H, d, J = 8.2Hz), 7.09 (1H, d, J
= 1.0Hz), 7.26 (1lH, bs), 7.5C (lH, dd, J = 8.2, 1.7Hz),
7.82 (1H, d, J = 1.7Hz), 12.21 (1H, brs)

Example 17



10

15

20

was washed with a 1

NHN M HO-+M N M \~-s 15 Synthesis of Conpound
71 (1) A 1.02M sol ution of diisobutylalmnium hydride
in toluene (27 mM) was added dropwi se to a solution

of methyl tert-butoxycarbonyl am noacetate (2.00 g) in

toluene (40 M) at -70'C, and the m xture 20 was

stirred for 1 hour. The reaéfion solution, to which

{Tﬁén s (B Mo, Afded: at -70' C, was quenched and

eft to roomtenperature. After the reaction 53

solution was diluted with ethyl acetate, this solution

ueous hydrochloric acid
%ﬁﬁyﬁg was washed with a brine

, dried over anhydrous
e, and then the sol vent was
residue was purified by silica ge
colum chr ography (hexane: ethyl acetate=60:40 -)~
30:70) to Wyl ld tert-butyl (2-oxoethyl)carbamate (895
ng) as a colorless oil. 10 "H NWR (300 WMHz, CDCl13) 6
PPM 1.46 (9H, s), 4.05-4.11 (2H, m, 5.18 (1H, s),
9.66 (1H, s) O H Ht~ NMe ~ro--~-M 0 M (2) A

sol ution of ammoni um acetate (811
(1) Trimethylsilylacetylene (106 ml},

sol ution. The organi
filtered through
magnesi um S
evapor at ed.

copper (I) iodide (0.948 g}, and bis(triphenylphosphine)
palladium(II) dichloride (1.75 g) were added to 6-
bromobenzothiazole (53.3 g) in triethylamine (260 ml),
and the mixture was stirred for 2.5 hours at 80°C.
After the solvent was evaporated, the resultant residue
was loaded on a short column (silica gel; hexane:ethyl
acetate=2:1) for elution. The residue from the eluate
was recrystallized from a mixed sclvent of hexane-ethyl
acetate, and consequently, 6-
trimethylsilanylethynylbenzothiazole (20.0 g) was
obtained as a colorless powder (mp: 104.5-105.0°C). By
repeated subjecting the filtrate to recrystallization
repeated (n-hexhane-ethyl acetate), secondary crystals
(12.1 g}, tertiary crystals (9.68 g), and quaternary
crystals (4.61 g)‘were obtained as a colorless powder.
'H NMR (300 MHz, CDCl;) & ppm:
0.27 (94, s), 7.60 (1H, dd, J = 8.5, 1.6 Hz), 8.05

(l1H, dd, J = 8.5, 0.6 Hz), 8.09 (1H, dd, J = 1.6, 0.6

Hz), 9.03 (1H, s)



10

15

15 in nmethanol (S.0 m) was added to a solution of
Conpound 204 (300 ng) and tert-butyl (2-
oxoet hyl ) carbamate (294 ng) in tetrahydrofuran (10
m), and the mxture was stirred for 2 hours at room
tenperature. The reaction_sg?ugion to which a 20
saturated aqueous sol ution Of sodi um hydrogen
carbonate was added was neutralized, and then
extracted twice wth etM3yl acetate. After the organic
| ayer was dried ¥~ anhydr ous magnesi um sul fate, the
sol vent was e¥4a
silica gel 54 Jumm chr omat ogr aphy (hexane: et hyl
acetate=40: 6@q" 20:80) to yield the title conmpound (291
ng) as a |ight—syell ow anorphous. |H NVR (300 Mz,
CDC13) 8 PPM 5 1.49 (9H, s), 2.44 (3H, d, J =0.9

Hz), 4.43 (2H, d, J =6.1 Hz), 5.29 (1H, brs), 6.76
(1H, s), 7.86 (IH dd, J =8.5, 1.8 Hz), 8.18 (1H, d,
J = 8.4 Hz),(28. 5Fot@bdivpr ©pro®n@t e 139.9) Examgd adkd
10 Synt hesi s of Cbggound 70 /~s Me---~ NN N--~NH2

H'R eS¢ lpfdionsRth
Mﬁs 3gded,to a solution of Conpound 71 (100 ng) in
cHIAGrdf G mifraekhpnodnd 60Re il xt grel whie SHNtUEE s

1.5. hours at r%ogltenperature. The sol vent was
e &6F§ ad Ot 1. ours at room temperature. The

reaction sclution was filtered, and then the resultant

was washed with methanol and ethyl acetate

successively. The filtrate was concentrated, to which

water was added, and then extracted with ethyl acetate.

The organic layer, which was washed with a brine, was
dried over anhydrous magnesium sulfate. After the
solvent was evaporated, the residue was purified by
silica gel column chromatography (hexane:ethyl
acetate=4:1 — 1:1}) to yield 6-ethynylbenzothiazole
(30.0 g) as a light yellow solid (mp: 47.5-49.0°C).
'H NMR (300 MHz, CDCl;) & ppm:

3.16 (1H, s), 7.63 (1H, dd, J = 8.4, 1.6 Hz), 8.08
(iH, dd, J = 8.5, 0.6 Hz), 8.11 (1H, d, J = 1.4 Hz),
9.04 (1H, s)

difledhiyd sddiagydiedramey (berzafibiazol



15 and then the residue was recrystallized (nethanol -
diethylether) to yield the title conpound (80 ng) as a
i ght brown powder (np: 229.0-233.0*C3. I H NVR (300
MHz, DMSO-d6) 5 ppm 2.37 (3H, d, J 0 9 Hz),

4.16-4.25 (2H, m, 7.22 20,41H, d, J=0.9 _Hz), 8.08

(1H, dd, J = 8.6, 1.8 Hz), °8.18 (1H, d, J = 8.5 ),
8.60 (3H, br)s, 8Teﬁqe(twlaq,mg %@ mlq gdr%) 9. 47

(1H, s) Exanple 23 Synthesis of
Meretraklik (¥ idheN Y ‘h_o%ﬁﬂlﬂe%@alitl'a@@_uﬂ'f W'?jdumere

acetate (5 40 g) in 5 nethanol (50 m) was added to a

seldddddrncofa GaIREURE o204-2HRdbedR@thiazole (29.5
(1, 3-di oxo- 1, 3-di hydroi ndol -2-yl') acetal dehyde (2. OO

ghmd1ﬂfmxhhﬂdm&k@@amhtﬁQdﬂﬁ (48N@ ghhd nmadetior Was 1e
stirred for 3.5 hours at room tenperature. The

S r &0 ovd ) s eingteirom ittarowleinc A tackpheatur alfdd sagedaiti on was
sol ution of sodi um hydrogen carbonate was added was
néeeitgld raderang flhen foxt Pabbudst hnder nilresgeint h
ethyl acetate. The organic |ayer was dried over
aﬁﬁ%@ﬁ@@@rﬁagnéétﬁﬁl§gpf§pévaﬁa A6 sykpematigs the
evapqorated off. The residue_was purified by silica ge

1§eéafi&ﬁn WERy Bﬁatlégrespﬁy ﬁﬁﬁ-é@at PRes CRILLAN
(EFF OPGF GPrERBY hd IGR588: 8 AvAnAceEehFaRoforn bi hyl to
10 2G8LaLeERR 8k 1LOCUhSLAnE 4 b &) as a 1ight vellow
powder (mp: 116.0-117.0°C).
'H NMR (200 MHz, CDCl;) & ppm:
2.51 (3H, d, J = 0.9 Hz), 6.96 (1H, d, J = 0.9
Hz),7.71 (1H, dd, J = 8.4, 1.8 Hz), 8.12 (1H, d, J =

15 7.9 Hz), 8.20 (1H, d, J = 1.8 Hz), 9.07 (1H, s)

Example 18

Synthesis of Compound 204

Potassium permanganate (49.3 g) was added to
a mixed solution of Compound 216 (40.0 g) acetone (3.0
20 1l)-buffer*(1.8 1), and the mixture was stirred for 30

minutes at room temperature. The reaction solution was



conmpound (1.90 g) as a light yellow powder (np: 250.5-
255. OC . 20 1H NWR (300 MHz, CDCl13) 8 ppin: 56 2
.44 (3H, d, J =0. 8 Hz) , 5. 08 (2H, s) , 6. 74 (1H
brs) , 7. 71-7. 94 (6H, m , 8. 16 (1H, d, J = 8. 5
Hz) , 9. 03 (1H, s) Exanpkﬁ 24 5 Synt hesi s of
Compound 105 ~/ S Me--C N°Rl N~-~/Jo HN M \~-s

(o6 e AR (B O {57 v

M Addeand Ha th X 1veL yvas) B T du el £ 8 244 hoys 5o %U eralye!

tenperature. Methanol ‘and chl orof orm were added to 10

t hisoprRat tir ol Ut i70Mt 50 @51 d &I & alals dsPte® for
the precipitate therein. After adding NH silica ge

t B0 trhiirsitsod wHidre ddeel isn} vienti ogs @ pipd etht e was
residue was purified by NH silica gel colum

5 chrgmsadgrchphiych (adiil coraffcommaret hareol =zfled)s andydherady
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15

20

silica gel 15 columm chromat ography
( i rantmstdtasbiwiglt T low o fdnor ofTivem areikiiaresd :
amoni a=100: 10: 1) to yield the free form of Conpound
7PrIEPET Agyeds vad iwgishegeWidk anmathoiated aquedy 300
MHz, CDCl3) 6 PPM 20 2.44 (3H, d, J = 1.1 Hz), 4.12
(?ﬁ195ﬁoq30ﬁ3%9ﬂ4um hydrogen carbonate, and then dried
over anhydrous magnesium sulfate. After the solvent
was evaporated, the residue was purified by silica gel
column chromatography (hexane:ethyl acetate=2:1 — 1:1)
to yield the title compound (30.1 g) as a light yellow
powder {mp: 134.5-135.5°C).
buffer*: Sodium hydrogen carbonate (6.8 g) and
anhydrous magnesium sulfate (68.0 g) were dissolved in
water (3.0 1).
'H NMR (300 MHz, CDCls;) & ppm:
2.%1 (3H, d, J = 0.8 Hz), 7.45 (1H, d, J = 0.8 Hz),
g8.16 (l1H, dd, J = 8.5, 1.7 Hz), 8.26 (lH, dd, J = 8.5,

0.6 Hz), 8.64 (1H, dd, J = 1.7, 0.6 Hz), 9.23 (1H, s)

Example 19

Synthesis of Compound 16



br), 7.87 (IH dd, J =8.5 1.7 Hz), 8.17 (1H, dd, J
8.5, 0.5 Hz), 8.47 (1H, br), 9.03 (1H, s) 57 - M NN
NNH2 H N (2) Butyryl chloride (0.21 nl) was dropped
in a solution of the free form of Conpound 70 (600 ny)
and triethylamne (370 ng) ET chloroform (15.0 ml)
while cooling in ice. After~stirring for 30 mnute 5
while ice-c ) VO, ' ti ut. i ed
W th wetor an e b ot S o cb o TS SR
OrLRIN G dra Y WS i h oW ef2 AN r oty MRgnesi um

sul fate and then the sol vent was ‘evaporated. After the
I eSiatiib et JeH fdeed( 100 Sid)i G gRlettd WAIALG 8.0 ml), and
chromat ogr aphy (ethyl acetate -+

chiter ofiortmme s t=%x:6kD)fod e Huird iedigratesflalx was

recrystallized (ethyl acetate-hexane) to yield the

5 tiadralidompowand! (#4641 Ivghaxr sa ateldoov pewterr abre . 19T He:

10

15

20

191.0-C) . 15 'H NWR (300 MHz, DVBO-d6) 8 ppm 0. 89
(3|aqation sodutign) wak £hargedl WEh mate2. bad (2H, t,
J =7.5Hz), 2.34 (3H, s), 4.36 (2H, d, J =5.6 Hz),
7nEmtrpdized yithy Baquepuss ammanis)., ghis splutign
J =85Hz), 834 (1H t, J =5.1 Hz), 8.85 (1H, s),
203§ RFLEPALes) twiseryithychdprofogm, mugngifsezs the
nt hesi s .of qupouQF,SS )
rganic layer was dried over anhydrous magnesium
sulfate, the solvent was evaporated. The resultant
residue was washed with chloroform, and crystals were
filtered out to yield the title compound (138 mg) as a
colorless powder (mp: 295.0-295.5°C).
'H NMR (300 MHz, DMSO-dé) & ppm:
2.34 (3H, s), 7.24 (1H, s), 8.00 (2H, d, J = B.5 Hz),
8.10- 8.37 (4H, m), 8.86 (1H, brs), 9.48 (1H, s), 13.33

(1H, brs)

Example 20

Synthesis of Compound 50

A hydrogen peroxide solution (1.56 ml) was

added to a suspension of Compound 16 (130 mg) and



10

15

20

MNN \~-~~0 NN M e 0O N\~_s Conmpound 72 (100 np)
was added to a suspension of sodium hydride (13 np)
in NbN5 dinethylfornmamide (2.0 m) while ice-cooling,
and the mxture was stirred for 10 mnutes. This
suspensi on, to which netha% iodide (0.14 m) was
added whil e ice- cool i ng, % stirred for 1.5 hours

o e [
P e e ase10 A P, &8 SR e s 2
Okd n'%nbai%% ﬁﬁ%t%&be%aso%% 2Ry ¢rous %EQ@E%&UTOO°C.
sulfate and then the sol vent was evapor ate

t e ikesudpeny@asnPwalsl 38 okkd $bl bea c88h eeOk¥MMoom
chromat ography (ethyl acetate), the purified materia

wagmpeehysiral, | itzedhiehhyhtagehake abgechgxang) thenyitgld
the title conpound (35 ng) as a colorless powder (np:
2b7e@ip39abeq) crydthR (306 Wiztre€BG131:t8 PRMe 2r38tals
(3H, d, J = 0.9 Hz), 3.65 (3H, s), 5.06 (2H, s), 6.60
(¥Eredpuyifiedobizkil17icB6gelHeoddmn) chr8métotirdph?0
Hz), 7.72-7.93 (44, m, 8.11 (1H, d, J = 1.6 Hz), 8.23
(1phlgroformgmgthznolsl09: 01+ 30:59) ahe fhénrate was
concentrated to yield 2-(4-
béﬁEéVﬁFa%épzedyKchrﬁépﬁyrmsmenhﬁﬁphynrhaagas)2t9|yiemd
- 'nidazg thyl%|30|ndole 1, 3-di one ny)
rEb?eEéﬁ @dCB§PPHedfé Poti Rg’ féﬁnﬁ|AlagtayséﬂQW|@§§der

(mp: >300°C).
'H NMR (300 MHz, DMS0O-d6) & ppm:

2.34 (3H, s8), 7.22 (1lH, s), 7.44 (1lH, brs), 8.00-8.20
(7H, m), 8.87 (1H, brs), 9.47 (1H, s), 13.15 (1H, brs)
Example 21

o]
HN—< Me
0—€-Me
Me
Synthesis of Compound 71

(1) A 1.02M solution of diisocbutylalminium
hydride in toluene (27 ml) was added dropwise to a
solution of methyl tert-butoxycarbonylamincacetate
(2.00 g} in toluene (40 ml) at -70°C, and the mixture
was stirred for 1 hour. The reaction solution, to
which methancl (10 ml} was added at -70°C, was guenched

and then left to room temperature., After the reaction
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5 anor phous. "H NMR (300 MHz, CDCl13) 6 PPM 2.54 (3H
1.1 Hz), 3.87 (3H, s), 5.05 (2H, s), 6.95 (1H
: 0.9 Hz), 7.52 (1H, dd, J = 8.5, 1.7 Hz),
7.72-7.93 (4H, m, 7.96 (1H dd, J = 8.5, 0.6 Hz), 10
8.17 (1H, dd, J 1.7, 0.5 8.93 (1H, s) MM NN
N\~-S N Exanple 26 Synthesis of Conpound 89 /'-~Q

- 7+N ; e. N [ hydr at e 90.
#%flﬁééogdgg% ?éwggegugééﬁg¥gh§éfQé&%%g%nd%éés(égéuﬁéf“
 DaBPLARREY (Rl 1o1W bouBBls! AfTLELYLE as 3L r T ed
for 3 hours at room teﬁberatur . The reactron

s@bubiteBnas rdil B-gdnWit 1269 WakelaaRdaextikachetrine
twice with chloroform The organic layer was dried

oo
[y
]

o¥en tarbydeausugngBesi vl sukfatecerd ahRenrblie sab¥entum

was evaporated. The residue was purified by silica
geulcakymaalr eABhoghapbylbefiehlvasotospbratbanol #80: 10

-* chl or of or m net hanol : anmoni a=100: 10: 1) to yield the
t rebéduenpesndugibbedygbyasiaical gellesslpawder (np:
183.0-184.5-C) . "H NWMR (300 MHz, CDC13) 5 PPM
chromatography {hexane:ethyl acetate=60:40 — 30:70) to
yield tert-butyl (2-oxoethyl)carbamate (895 mg) as a
colorless oil,
'H NMR (300 MHz, CDCli) & ppm:
1.46 (SH, s), 4.05-4.11 (2H, m), 5.18 (1H, s), 9.66

(1H, s)

(2) A solution of ammonium acetate {811 mg)
in methanol (5.0 ml} was added to a solution of
Compound 204 (300 mg) and tert—butyl(zf
oxoethyl) carbamate (294 mg) in tetrahydrofuran (10 ml),
and the mixture was stirred for 2 hours at room
temperature. The reaction solution to which a
saturated agueous solution of sodium hydrogen carbonate
was added was neutralized, and then extracted twice
with ethyl acetate. After the organic layer was dried
over anhydrous magnesium sulfate, the sblvent was

evaporated. The residue was purified by silica gel
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10 2.36 (3H, d, J = 0.9 Hz), 3.52 (3H, s), 4.06 (2H,

s), 6.61 (1H, d, J = 0.9 Hz), 7.56 (1H, dd, J = 8.5,

1.6 Hz), 8.10 (1H, dd, J = 1.6, 0.5 Hz), 8.26 (1H

dd, J 8.4, 0.5 Hz), 9.10 (1H, s) Exanple 27 15

Synt hesi s of Conpound 90 NS---~ NNV~ 0 N HN-~
r

Me NMe \~ s Butyryl chlo 6e_(0.06 m ) was dropped

! T . dro
0Ly O SRIPUN B LI 0 S0l ccnico
con}igng ivd IyeR 1N itid IddMbdlly L purmphil e a light

i ce-cooling,” this reaction 20 sol ution was Ccharge

Wi 1 MR eimcaithoMgs. extracted twice with chlorof orm
The organic layer was dried over anhydrous magnesi um

sul’Hat®randothEAz, hepsol vehtppigs evaporated. After
the residue was purified by silica gel colum

chr dneitCogréaphys ) (,c fal.ardof (@HN rEt RIS Hz)gnd .5 3 he,by,
NH silica gel colum chromatography (ethyl acetate),

t We D r-ilf iHed ,mat.€S dllHpabrsecr st7dl | (1#ed s)(etthydé (1H,
acetate-hexane) to yield the title conpound (137

asid colFodl-8ss Ip&wdier) ,( Bp: 182142 H5- 2113 .J5'=C)8.. 41 HzNIVR 8(-3G0
MHz, DMSO-d6) 8 ppm 10 0.88 (3H, t, J = 7.4 Hz),
1.@71563) 28 0dy (13,080 2.18 (5H, ), 3.47 (3H, s),
4.46 (2H, d, J 5.8 Hz), 7.04 (1H, d, J = 0.9 Hz),

7.64 (IH dd, J 8.5, 1.7 Hz), 8.17 (1H, dd, J = 8.5,

0.5 He) . 8,34 (1H dd, J

Synthesis of Compound 70

N NH
N 2

N 2HCI

4N hydrochloric acid/dioxane (1.0 ml) was

added to a solution of Compound 71 (100 mg) in
chloroform (10 ml), and the mixture was stirred for 1.5
hours at room temperature. The solvent was evaporated
and then the residue was recrystallized (methanol-
diethylether) to yield the title compound (80 mg) as a
light brown powder (mp: 229.0-233.0°C).

'H NMR (300 MHz, DMSO-d6) & ppm:

2.37 (3H, d, J = 0.9 Hz), 4.16-4.25 (2H, m), 7.22
(14, d, J = 0.9 Hz), 8.08 (1H, dd, J = 8.6, 1.8 Hz},

8.18 (1H, d, J = 8.5 Hz), 8.60 (3H, br), 8.90 (1H, d, J



10

15

20

1.7, 0.5 Hz), 8.46 (1H, brt, J = 5.6 Hz), 9.49 (1H s)
15 Exanple 28 Synthesis of Conmpound 95 /'~ QMe__ ~ N
N N~~0 NN~ HMI N M \~_ S (1) Butyryl
chloride (4.6 nm) was dropped into a solution of

2- (et hyl am no) et hanol %1) and triethylam ne
(11.0 m) in chloroforn1(3 ) while 20 ice-cooling.
The gmoxtyyne wag- st edyfor 20 minutes 62 while

i ce-cool i ng, and vvater vvas t hen added thereto. The

m xture was extracted twice with chloroform After

the organic | ayer was dried over anhydrous magnesi um
sulxkalae Phe sol vent was evaporated. The residue was 5
purified by silica gel colum chromatography (hexane:
eyt hasetab&=2odporndi: 42 and t hen

chl or of orm net hanol =9: 1) to yield N (hydroxyethyl)-N
nmet hyl butyl am de (2.8 g) as a light yellow oil. 1H NWR
(300 MHz, 8PPM 10 0.91-1.02 (3H, m, 1.58-1.77
(2H, m, @%-2.46 (2H, m, 2.96 and 3.07 (3H, 2s),
3.47 and 3.56¢ N2t, J 5.7 Hz), 3.78 (2H, t, J =

5.1 Hz) HOO nel/ }ra;~ 0
H N
O

4
(‘
w

A solution of ammonium acetate (5.40 g) in
methanol {50 ml) was added to a solution of Compound
204 (2.00 g) and (1,3-dioxo-1,3-dihydroindol-2-y1}
acetaldehyde (2.00 g) in tetrahydrofuran (70 ml), and
the mixture was stirred for 3.5 hours at room
temperature. The reaction solution to which a
saturated aqueous solution of sodium hydrogen carbonate
was added was neutralized, and then extracted three
times with ethyl acetate. The organic layer was dried
over anhydrous magnesium sulfate and the solvent was
evaporated off, The residue was purified by silica gel
column chromatography three times with (hexane:ethyl
acetate=40:60 — 20:80), (chloroform:methanol=95:5}, and
(chloroform:ethyl acetate=35:65) to yield the title
compound (1.90 g) as a light yellow powder (mp: 250.5-
255.0°C).

'H NMR (300 MHz, CDCls;) & ppm:
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Me (2) A Dess-Martin reagent (1.9 g) was added to a
sol ution of N-(hydroxyethyl)-N nethyl-butylam de 15
(600 ng) in dichloronethane (6.0 nm), and the m xture
was stirred for 1.5 hours at roomtenperature. The
sol vent was evapor ated off ég obtain crude crystals,
N- nethyl N-( 2- oxoethyl)but am de wit hout

e s P R R LS fﬁiﬁfoﬁ‘fgiﬁw
NHE%Ihy'T N2, X (%t}pyl b“‘ay'l%mS(‘i‘r?ﬁ and Go }?284 9.03
(3 ”U) and the

i'n tetrahydrofdran ,

ma@iﬁt@nred for 14 hours at roon1tenperature. The
reaction 63 solution was neutralized wth a saturated
aqueous solution of sodi um hydrogen carbonate and
then extracted twice with ethyl acetate. After the
OEgamipd e I2ayer was dried over anhydrous magnesi um
sulfate, the 5 solvent was evaporated. The resi due was
p Grynftihed ity NHCcsiploueiad @éls col uim chr omat ogr aphy
(hexane: ethyl acetate=35:65 --~ chloroform nethanol =
9 5: 5 and t en recrystallized (ethyl
acet at e- hewg Y$to yield the title conpound (233 nm)
as a |light yenFow mowder (nmp: 10 17 5. 0 -17 5. 5-Q

| H NMR(300 MHz, || dép 5 ppm 0.87-0.98 (3H m,

- ] N2 268-%.44 (5H, m, 2.90 and 3. 07
2H s), (1H, m, 8.03-8.19 (2H,
m, 8.84 (&H M, 9.44 (1%1 Mz J 1.2 15 Hz), 12.67 and
12.84 (I H, ﬁbﬁ) Exanpl e 29 Synt hesis of Conpound 96
Me S

(1) Hydrazine monohydrate (2.12 g) was added

to a suspension of Compound 72 (1.88.g) in ethanol (45
ml), and the mixture was stirred for 24 hours at room
temperature. Methancl and chloroform were added to
this reaction solution so as to completely dissolve the
precipitate therein. After adding NH silica gel to
this solution, the solvent was evaporated. The residue
was purified by NH silica gel column chromatography
(chloroform:methanol=95:5) and then by silica gel
column chromatography {chloroform:methancl=90:10 —
chloroform:methanol:
ammonia=100:10:1) to yield the free form of Compound 70
(761 mg) as a light yellow amorphous.

'H NMR (300 MHz, CDCl3) & ppm:

2.44 (3H, 4, 3 = 1.1 Hz), 4.12 (2H, s), 6.73 (1lH,
br), 7.87 (1H, dd, J = 8.5, 1.7 Hz), 8.17 (lH, dd, J =

8.5, 0.5 Hz), 8.47 (1H, br), 9.03 (1H, s)
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‘was dried up. The

NN \~~0 NH N\~ S (1) A1l 02M solution of
di i sobutylalmnium hydride in toluene (16 nl) was
added dropwi se to a 20 sol ution of
met hyl (2- oxopyrrolidin-1-yl)acetate (1.01 g) in
toluene (10 m) at -780C, _ the mxture was 64
stirred for 1 hour. The redction solution was guenched
with methanol at -78 C, then diluted with a 1N aqueous
solution of hydrochloric acid, and allowed to warmto
room t enper gt ur ith stirring. The reaction solution
5 was filtered ou celite and then the filtrate
esj due was purified by silica ge
(chl.pr of orm net hanol =95:5 -).
oxapyr rol’i di n- 1-yl - acet al dehyde (120
ng) as a colo oil. 10 IH NWMR (300 IVHz, CDC13) 8
PPM 2. 04- 2. @2H m, 2.46 (2H t, J = 8.2 Hz), 3.47
(2H, t, J = 8.2 Hz), 4.17 (2H, s), 9.61 (1H, s) 0 O
(2) A solution of ammoni um acetate (640 mM) in
met hanol (5.0 m) was added to a solution of 2 15
oxopyrrol i diid) 1- futregl arbépydde( 1802hghlandaconpoppdd
H NI 204 §230 ng) in tetrahydrofuran (10 m ), and the
nt-Rt 8r 8°WAs 18R PFeliRfof ree 5T RBUr 8L aforBendedBed 4P0r BI)

and triethylamine (370 mg) in chloroform (15.0 ml)

col umm chr omat g
90:10) to yiel

while cooling in ice. After stirring for 30 minute
while ice-cooling, this reaction solution was charged
with water and extracted twice with chloroform. The
organic layer was dried over anhydrous magnesium
sulfate and then the solvent was evaporated. After the
residue was purified by silica gel column
chromatography (ethyl acetate —
chloroform:methanol=90:10}, the purified material was
recrystallized (ethyl acetate-hexane)} to yield the
title compound (441 mg) as a yellow powder (mp: 190.0-
191.0°C).

'"H NMR (300 MHz, DMSO-d6) & ppm:

0.89 (3H, t, J = 7.4 Hz), 1.47-1.64 (2H, m), 2.14
(2H, t, § = 7.5 Hz), 2.34 (3H, s), 4.36 (2H, d, J = 5.6
Hz), 7.15 (iH, d, J = 0.9 Hz), 8.08 (1H, s), 8.14 (1H,
d, J =8.5 Hz), 8.34 (1H, t, J = 5.1 Hz), 8.85 (1H, s),

9.43 (1H, s), 12.72 (1H, s)
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The reaction solution was neutralized with a saturated
aqueous sol ution of sodium hydrogen carbonate and then
20 extracted twice with chloroform After the organic
| ayer was dried over anhydrous nagnesi um sul fate, the
sol vent was evaporated. Th §e§idue was purified by NH
silica gel colum chronatoé?aphy (ethyl acetate -> 65
- f eem met hanol =90: 10) and then recrystallized
(EEPgEg?o?E}ethyl acet ate-hexane) to yield the title
cggHQH@giglg; AOhodsnd @@l orl ess powder (np: 209.5-
210.5-0) . 5 'H NVR (300 Miz, DMBO d6) 8 ppm
1.90-2.05 (2H, m, 2.25-2.33 (2H, m, 2.33 (3H, s),
3.43 (2H, t, J =7.2 Hz),4.50 (2H, s), 7.15 (1H, d, J
1.1 Hz), 8.08 (1 brs), 8.13 (1H, d, J 8.4 Hz), 8.81
s), 12.82 (1H, br) 10 Exanple 30
Synt hesis of Conpourd-H97 N NN X~~ No HO N (1)
Oxazol i di n-2-one (33] @g}xyascﬁdded to a suspension
of sodi um hydri ge IN mg) NE® N, N- di met hy1f or mami de
(5.0 M) while i~06

stirred for 2Q7m iy suspension, a
solution of 2-Wrgnoet hoxyne Ibenzene (1.11 g) in
N, N-di met hyl formam de (3.0 m") was added dropw se
dr opped while ice-cooling, and then the m xture was
stirred for 1 hour at roomtenperature. 20 The

react fon soLyti.on. was, di\yhed i L eLhL saggt ate

suspension of sodium hydride (13 mg) in N,N-

dimethylformamide (2.0 ml) while iCe-cooling, and the
mixture was stirred for 10 minutes. This suspension,
to which methyl iodide (0.14 ml) was added while ice-
cooling, was stirred for 1.5 hours while ice-cooling.

The reaction solution to which a brine was added was

extracted with chloroform. The organic layer was dried

over anhydrous magnesium sulfate and then the solvent
was evaporated. After the residue was purified by
silica gel column chromatography (ethyl acetate), the
purified material was recrystallized (ethyl acetate-
hexane) to yield the title compound (35 mg) as a
colorless powder (mp: 257.0-259.5°C).

'H NMR (300 MHz, CDCl3) & ppm:

2.28 (3H, d, J = 0.9 Hz), 3.65 (3H, s), 5.06 (2H, s),
6.60 (1H, d, J = 0.9 Hz}), 7.56 (1H, dd, J = 8.4, 1.7
Hz), 7.72-7.93 (4H, m), 8.11 (iH, d, J = 1.6 Hz), 8.23

(14, 4, J = 8.5 Hz), 9.09 (1lH, s)
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15

66 and washed twice with a brine. After the organic

| ayer was dried over anhydrous magnesi um sul fate, the
solvent was evaporated. The residue was purified by
silica gel colum chromat ography (hexane: et hyl
acetate=2:3) to 5 yield 5

3-(2- benzyloxyethyl)oxazdlléan 2-one (281 ng) as

a3 e (R #l@gggésgg%g%ﬁﬁgg%gxig gg'vg’éilﬁzﬁ (4-
n%?“g8%§§§%52d§h ﬁ§§§8Zh29 % g Hltg lth §1L5 gl}Qlﬂ—

sghyaageloé §1&8t98@¥¥%8%%8&h¥L103aEQBh@'Q152m@nea%278
ng) in nethanol , and the m xture was Stirred

f eep2ebeHt 8dabyr @RA EEMPEHRHY! EokRdes B¥dEO@BNorless

at nosphere. The reaction solution was filtered through

lameephbasand then the sol vent was evaporated. The

residue was purified by silica gel colum

chiomiMR gt 3 WHzh| eD@E0r &1 pptahanol =90: 10) to yiel d 3-

(2- hydr oxyet hyl ) oxazol i di n- 2- one (144 ng) as a

col 8rbés$38i | d, 20 =HLNVRHERO03MBZ, (BBC18) , 85PPM (2H29s) ,

(1H, br), 3.39-3.47 (2H, m, 3.64-3.77 (2H, m,

367%53( B:(QH Jn‘)‘ 0493824, 43 p2H( 1H1) eqlf-Jo HO- 54 N- Y~
% s-Martin_reagent was added

t%zbf56ru?|6n9%f @H(thyd?09§eﬂﬁ§r)6ﬁazélrdﬁn52 Bné Hz)
8.17 (1B, dd, = 1.7, 0.5 Hz), 8.93 (1H, s)

Me-{f\s Me
N= N
L) 0
N N
8]

Example 26

Synthesis of Compound 89

Hydrazine monohydrate (290 mg) was added to a
suspension of Compound 88 (328 mg) in methanol (5.0
ml}, and the mixture was stirred for 3 hours at room

temperature. The reaction sclution was diluted with
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(144 nmg) in dichloronmethane (5.0 m), and the m xture
was stirred for 1 hour at roomtenperature. The 5

sol vent was evaporated off to obtain crude crystals,

(2- oxooxazol i di n- 3-yl ) acet al dehyde w t hout

purification. A solution_pféﬁqnoniun1acetate (771 ng)

in methanol (5.0 m) was aésed to a suspension of (2-

0 zql,i4di < c e nd :
SRR Bk Tt L aldehyen, ehd Cameainy 04 Godgnac

SEE&%%dwEQrd%i@%eE§e§taEHQHEBQQDEE?BH%QumTQﬁlE%%%t598
sol 0tion was neutralized Wth a safurated aqueous

SQh@hiQaeo%oiqehunwagdé@ggaraeéaona@ﬁea@@s&a@e was
extracted twice with ethyl acetate. After the organic

1Euk@f@édwa§ diledaoyel ashyuslhouBrbomgRegiraphyul fate,
the solvent was evaporated. The residue was purified

by cNHorsfbréamgehaaollegn: thr exat ogr aphy (chl orof orm - +
chl or of or m met hanol =95:5) and then recrystallized
( meflbandbret hgkhacelatembhexanéP 0t d0yilel dot keefldt E8e20
conpound (149 ng) as a col orl ess powder (np: 232.0-
283rle cpmpoundNVREE300) M2, aDVBDPdBESE ppirez. 3ap¢ 3H,
s), 3.60-3.68 (2H, n), 4.28-4.36 (2H, n), 68 4 .49
(2RF3-9-184-F1H -d, J = 0. 9Hz) , B. 08 (1H, br) , 8.
14,(1H, d,_J = 8.4 Hﬁ%&’né' 83 (1H, br) , 9. 44 (1H
s) % NM@.b%pQﬂMszrgD @dmpl BP81 5 Synt hesi s of
Comgoynd 138 M NHME wby, 3.52 (38, sy, 4.06 (28, ),
6.61 (14, 4, J = 0.9 Hz), 7.56 (lH, dd, J = 8.5, 1.6
Hz), 8.10 (1H, dd, J = 1.6, 0.5 Hz), 8.26 (1H, dd, J =

g.4, 0.5 Hz), 9.10 {(1lH, s}

Example 27

Synthesis of Compound 90

Butyryl chloride (0.06 ml) was dropped in a
solution of Compound 89 (159 mg) and triethylamine (101
mg) in chloroform (5.0 ml) while cooling in ice. After
stirring for 1 hour while ice-cooling, this reaction

solution was charged with water and was extracted twice
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\~-s A solution of amonium acetate (5.35 g) in

nmet hanol (40 m) was added to a solution of ethyl

gl yoxyl ate (45% aqueous sol ution, 2.36 g) and Conpound
204 (2.0 g) in tetrahydrofuran (60 m), and then the
10 m xture was stirred for hours at room
tenperature. This solution"Wwas diluted with ethyl

a t e j a d

SALH SANGh VARG M 2 S e AUEP VR

S UGG oﬂ%lﬁagﬁggiuﬁr MG +lavely ndihed QM&ent was
anhydrous nmagnesium 15 sul fate and then the sol vent

VRS, apV3ReEal edarlRe thesirdus (WRS wRY ir8d kY %y IsG8ica
gel colum chronmat ography (hexane:ethyl acetate=5:5

- 3e3! Cothnd ShrogléoyRapnly (MH1sirbifedndale teRNSTR9:1) and
chromat ography (chl orof or m net hanol =50: 1), before

r eteyisbyl NHz atilaaa2@eletthyumacehabaateyaaghyt qethglld

the title compound 69 (1.01 g) as a colorl ess powder
(epet23)5- 288. PuC) fiedHMANWRr(300 wisldz rebDBELda) i&epipm
1.37 (3H, t, J =7.1 Hz), 2.31 (3H, s), 4.40 (2H, q,

J (=tBy8 Hrptare2lhiekiHe)syo §1€3d( tHe ditle=c®mpokny, (337
8.14 (1H, d, J = 8.5 Hz), 8.74 (1H, s), 9.48 (1H s),
10902261 R, ce)oEtanpl pogdegy imresrkd Zob-Edapdind- 82 Me

S NN 0%93)138 (700 ng) was added to a

H nglfﬁBothQ{Q&ﬁg o ppm:

0.88 (3H, t, J = 7.4 Hz), 1.47-1.63 (2H, m), 2.09-
2.18 (54, m), 3.47 (3H, s), 4.46 (2H, 4, J = 5.8 Hz),
7.04 {1H, 4, J = 0.9 Hz), 7.64 (1H, dd, J = 8.5, 1.7
Hz), 8.17 (1H, dd, J = 8.5, 0.5 Hz), 8.34 (1H, dd, J =

1.7, 0.5 Hz), 8.46 (lH, brt, J = 5.6 Hz), 9.49 (1lH, s)

Example 28

Synthesis of Compound 95

(1) Butyryl chloride (4.6 ml) was dropped
into a solution of 2-(methylamino)ethanol (3.0 g) and
triethylamine (11.0 ml) in chlorofqrm (30 ml) while

ice-cooling. The mixture was stirred for 20 minutes
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10 suspension of lithium alum num hydride (134 ng) in
tetrahydrofuran (30 m) at -400C and the m xture was
stirred until the tenperature reached O C, and further
stirred for 30 mnutes at O C. This solution was
charged with a 2N aqueous_sgl ution of hydrochloric
acid 15 and stirred for 5 utes. The sol ution was

dhhﬁ&%dlgﬂLEBoﬁEﬂﬁ' %ﬁ%t%E%eraQQs“@ﬁBﬁd ghEB fhereto.

sat ur at ed aqueous ution of sodi um hydr

C@EQ°H§%@u§@dw%sb%k@%ac§%80%%%béebithTEﬁlBEQ%Bkﬁ | ayeter

was dried over anhydrous negnesium sulfate and then

tlaﬁesalrgsﬁ&cw@ay%g %@pa&:ibadov?éBeahﬁ%%asw@aﬁnesmm
purified by silica gel 70 columm chromatograp

(ehhenekor gheEEBaRGhE2(ad eva;ar&kedandTh@ctégtahezaas
(chl or of or m net hanol - hexane) to yield the title

cpupatindd( BQ9sag)casgall cghtimar ahgempevgeaphnp: 222.
0-223. OOC) . 5 1H NWR (300 MHz, DMBO d6) 8 ppm 2.34
(3Hexdnedeth@l8aHeratd4=333(2H 159, IndOcHaH, brs),
7.15 (1H, d, J = 0.9 Hz), 8.05-8.18 (2H, m), 8.87
(Qhﬂ05ﬁ§prm9m¢3h@mﬁl=§)i)1298@i€1H,NbﬂdeEﬂaHptEYBB*me
Synt hesis of Conmpound 198 Me N N\~~ 0 NO4 H
FNPthYRPNﬁyl@mléeEﬂﬁyﬁ Psodgafal égpb7vAg}orasibdded to

2hﬁgﬁ$ enSégw ﬁﬁszngound 82 (239 ng), copper (1)

0.91-1.02 (3H, m), 1.58-1.77 (2H, m), 2.26-2.46 (2H,
m), 2.96 and 3.07 (3H, 2s), 3.47 and 3.56 (2H, 2t, J =
5.7 Hz), 3.78 (2H, t, J = 5.1 Hz)

(2) A Dess-Martin reagent (1.9 g) was added
to a solution of N-(hydroxyethyl)-N-methyl-butylamide
{600 mg) in dichloromethane (6.0 ml), and the mixture
was stirred for 1.5 hours at room temperature. The
solvent was evaporated off to obtain crude crystals, N-
methyl-N-({2-oxoethyl)butylamide without purification.
A solution of ammonium acetate (820 mg) in methanol
(5.0 ml) was added to a soclution of N-methyl-N-({2-
oxoethyl)butylamide and Compound 204 (301 mg) in
tetrahydrofuran (15 ml), and the mixture was stirred

for 14 hours at room temperature. The reaction



(7 my), and pyridine (1.0 M) in toluene (2.0 M), and
the m xture was stirred for 2 hours at 500C. This 15
solution was charged with water and extracted with

chl oroform The organic | ayer was washed with a brine
and dried over anhydrous esium sul fate, and then

t he sol vent was evaporated.’~The resi due was purified

b bl I r .Qgrap

(SRrapR, iR FRuERL g AR ATK BRareg, apvesas 11

d
E%lmt&%)ﬁeggt goggﬁglp dEBgléheEQr%BﬁaHf ﬁﬁg gggﬁgn S

1HxNVRC-£300 tihize RVEQ d6)y8 RRAL 104 Q%Hertthé 6r§a%1c
H), 2.34 (3H s), 2.99-312 5 (3K 'm),

713§elrllasddrded @v%rHéhh{argﬂs ﬁ&ﬁhebﬁhm éuffété H%he
8.03-8.20 (2H, m, 8.90 ( brs), 9.45 (1H, s),

13006eftHvabr syabwaapke . 34TB¥nrBesHgeOkaoppetide8lby NH
M NNOF NNHCO Me 10 (1) A 1.02M sol ution of
deiddbat gkal nbaumm chydmnadegiraphgl yrarafi@3edhidl) was
added dropwise to a solution of
S5apedpykdiBhy @pofuranl Qxafern méthay)o iP5 1Dl g {136
m) over 50 mnutes at -700C under nitrogen
arRespatpréliand (RpEhil xeapbapashexeneedtpoyieldobheat
15,700C. The reaction solution was quenched wth
nethaRofompaupdni($ 34t mgy02¢e, aahtdbhekel Py POWABEMIMP:

a o After adding a 10% aqueous sol ution of
0 cFiprbohdbaseer

4 NMR{300 MHz, DMSO-d6) & ppm:
0.87-0.98 (3H, m), 1.48-1.67 (2H, m), 2.26-2.44 (5H,
m), 2.90 and 3.07 (3H, 2s), 4.63 (2H, s), 7.15 (1H, m),
8.03-8.19 (2H, m), 8.84 (1H, m), 9.44 (1H, d, J = 1.2

Hz), 12.67 and 12.84 (1H, Z2br)

Example 29

Synthesis of Compound 96

{1) A 1.02M soclution of diisobutylalminium
hydride in toluene (16 ml) was added dropwise to a
solution of methyl (2-oxopyrrolidin-1-yl)acetate (1.01

g) in toluene (10 ml) at -78°C, and the mixture was
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this reaction solution was stirred for 5 mnutes. Then
this solution was extracted with ethyl acetate, and
the 20 organic | ayer was washed with a brine. After
the 72 organic |layer was dried over anhydrous
magnesi um sul fate, the solgfnt was evapor ated, and
then the residue was purified by silica gel colum

chy r=aph ane h t 0
AT, KT S st 5oy e g

CQlieh @ssh@nbl LH NN@W&309héﬁtdl£3¥é§)w§tﬁpg11Q §q9e8§s
(3H, m, 1.29-2.21 (7H "m, 2. H,

359414128 o¥HhyEkochidiia. ﬁglﬁlHanG)aH@erﬁbtolga&%)tA

solution of anmoni um acetate (1.98 g) in nethanol (18

mMrphowas eagdedttiecawsohusit @B roahgConradndea204o06744108) on

and 5-propyltetrahydrofuran-2-ol (435 ng) in

t easaliydietradanhidbghl reandet hadntkenr ehvagidtiratedwas

for 13 hours at roomtenperature. After diluting wth
18réedybpacefaeereshiser vast ponisdkdt bgnswas caaghéed

wth water and a brine successively. The organic

| &yaérlmmwhr@mﬁé@géaéhmrﬁﬁyapggﬁos@dmaﬁhgapﬂaeé anck
hen_the solvent was evaporated. The residue was

papuﬂpéd ByYigifi gacyeryesrhhfiant omaragraphyehnsedny (120

acetate -> 29 Elorofo m met hanol =40:1). The purified

nifer £l 2waS-°Hi§881 9&d-i n nethanol, to which a 4N

h q&?% d/ t at | ut dded
Aggér o(é§oﬁﬂ£ht(ag2%%v gg %fgdsotﬁlgoﬂargﬁlgl ias
;§C§¥6ﬁ§b[26992ﬁ93&P9”9l 28yl agetate) gto yi ¢l dythe

(2, £, § = 8.2 Hz), 4.17 (2H, s), 9.61 (1lH, s8)

(2) A solution of ammonium acetate (640 mil)
in methanol (5.0 ml) was added to a solution of 2-
oxopyrrolidin~l-yl-acetaldehyde (120 mg) and Compound
204 (230 mg) in tetrahydrofuran (10 ml), and the
mixture was stirred for 1.5 hours at room temperature.
The reaction solution was neutralized with a saturated
aqueous solution of sodium hydrogen carbonate and then
extracted twice with chloroform. After the organic
layer was dried over anhydrous magnesium sulfate, the
solvent was evaporated. The residue was purified by NH

silica gel column chromatography (ethyl acetate —



title conpound (165 ng) as a colorless powder. |IH NWR
(300 MHz, DMSO-d6) 8 ppm 0.82-0.96 (3H, m, 1.25-1.49
(4H, m, 1.70-2.09 (2H, m, 2.33-2.48 (3H, m,
2.90-3.29 (2H, m, 3.51 (1H, m, 5 7.37 (1H, s), 7.84
(1H, dd, J 8.5, 1.8 Hz), 8. (1H, d, J = 8.5 Hz),
8.61 (1H, d, J 1.7 Hz), 9.58 (TH 3) BmmﬂeSS
S%%ﬁ%%%%%rﬁfH@Qﬁgﬂ%ﬁd9%oégéwgnu)@&%& N, stalMQng

s A Dess-Martin reagent adi

SQlouticen FefmtBe n ;?%cEQr?kaggﬁﬁB?u%% %&eﬁ%4%h@gkltﬁg

di chl or onet hane m Xt was stirre

f ebmpohieudr §18h FEPMakerPerabi @s s TREWHERC AN %@PH%LOH

was charged with water and extractéd w th chl oroform

Atter. sehe. organic | ayer was washed with a brine this

15 material was dried over anhydrous nagnesi um

5 sulfiafer (200 Miben DMSOsobyehtppes evaporated. The

residue was purified by silica gel colum

chr dn@bedr 8phy2themane2 .86kl 38cebat emh;, 2.33>(3H,7s3>

1: 9) and then recrystallized (ethyl acetate-hexane)

t §-¢Pel(dHt he, 20= tWtEeHzmnpoaad(eﬂzssmg)7a§5a (1H, d, J =

colorless omde E 14 5. 0 -146. OO . 74 - 'H
3)bgsbpwﬁ b3931H3Hd, ty I &.%. HZFE)B 81

8 1 1 2H
? ( n) lH s), 12.82 (1H, br)

10 Example 30

Synthesis of Compound 197

{l1) Ozxazolidin-2Z-one (331 mg) was added to a
suspension of sodium hydride (181 mg) in N,N-
dimethylformamide (5.0 ml) while ice-cooling, and the
15 mixture was stirred for 20 minutes. To this
suspension, a solution of 2-bromoethoxymethylbenzene
(1.11 g) in N,N-dimethylformamide (3.0 ml) was added
dropwise dropped while ice-cooling, and then the
mixture was stirred for 1 hour at room temperature.

20 The reaction solution was diluted with ethyl acetate
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(3H, d, J = 0.9 Hz), 2.44-2.50 (2H, m, 2.95-3.11 (4
H, n), 6 72 (1H, d, J = 0.9 Hz), 7.86 (1H, dd, J =
8.5, .8 Hz), 8. 16 (1H, dd, J = 8.5, 0.6 Hz), 8.48
(IH, br) 9.03 (1H, s) Exanple 36 Synthesis of
Conmpound 73 nme -s NN | NM M M XM (1)

Di-tert-butyl dicarbonate (5.87 g) was 10 added
dr- QRS He Q:w%_QJéHvJ %f b%: 3: : he%@tré(?cettwgrg (W%.coq.a er

g) in chloroform( 30 m xture was

foaslﬁrme@Jton%rataﬂkﬁQdeu%nH%@%te%ﬁ%m -Qﬁﬁ_fast‘g V&He MRS vent
evaporated off to yield tert-"butyl butyl-

( ralty drvapyetandd. camkamisg 4@ QA0 u&iﬂe@'b%’ |s(?§§.ca gel
oil. 15 1IH NMR (300 MHz, CDC13) 8 PPM 0.93 (3H, t,

—cBl&mHZbhrbm&lﬂ@r&@h@lahexﬁhe StA%1 @%dete=2 8 7ﬁ%

Hz), 3.38 (2H, t, = 5.1 Hz), 3.69- 3.80 (2H, n) 75 -

My i d* 3MH 2 -@e\iz@rlld@ye(th)ylﬁ\o@a&s llyhllltm—li ~oe@g g 1( hgdSas
was added to a solution of tert-butyl

bat gloleZleper oxytet hyl ) carbamate (1.00 g) in

di ¢hl oromet hane (20 m ) at room tenperature, and the

m xE UNBRW&30Qt MHE edCPGE3)1D BPAUL es

3.46-3.52 (2H, m), 3.63-3.72 (4H, m), 4.25-4.34 (2H,

m), 4.53 (2H, s), 7.27-7.40 (54, m)

(::l\Jp\Jf\ﬂfEP

{2) 20% palladium hydroxide (138 mg) was
added to a solution of 3~(2-benzyloxyethyl)oxazolidin-
2-one (278 mg) in methanol (10 ml), and the mixture was
stirred for 2 hours at room temperature under hydrogen
atmosphere. The reaction solution was filtered through
celite and then the solvent was evaporated. The
residue was purified by silica gel column
chromatography (chloroform:methanol=90:10) to yield 3-
{2-hydroxyethyl)oxazolidin-2-one (144 mg) as a
colorless oil.

'H NMR (200 MHz, CDCl;) & ppm:
2.2%9 (1H, br), 3.39-3.47 (2H, m), 3.64-3.77 {2H, m),

3.78-3.89 (2H, m), 4.30-4.43 (2H, m)
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5 at roomtenperature. After the solvent was
evaporated, the residue was purified by silica ge
colum chromat ography (hexane: et hyl acetate=80:20 ->
75:25) to yield tert-butyl butyl-(2-oxoethyl)
carbamate (755 ng) as a cC .prless oil. 10 H NMR (300
MHz, CDC13) 8 PPM 0.93 (3H, i = 7.2 Hz), 1.20-1.55
(13H m, 3.19- 3.36 (2H, n) 3. 82 (1H, s), 3.92 (1H

s), 9.58 (1H, s) cp% M * M 00 ONM(3 A
sol ution of annoiyin1acetate (2.00 g) in nethanol (20

m) was added.-to sol ution of Conpound 15 204 (750

ng) and @%r?fga' ut yl - (2- oxoet hyl ) carbamate (728

ng) in tetrahydr ran (30 m), and the - 76 mxture

was stirred for 1 hour at roomtenperature. The

reaction solution was diluted with ethyl acetate, and

t hen washed with water and a brine successively.

After the organic |ayer was dried over anhydrous

sodium 5 sul®¥ht ek Phessbhyvennh wesgenapObhadedg) Thes added

residue was purified by silica gel colum

ch@oﬁa@%b@bb%y O(héxéﬁe E@hgxyat@yht@&8@02Ddlm—5605@)
ield the title u ? as a colorless

al% %HB% lfirﬂm)ml%%e 8 @r@%tn@ I@l@Bure

s ¢ ), 1.20- 1 59 13H q;
a S“zbr-z% %?Fg hougeat zFPOfbr"ssmpe/r ﬁw(elH "s“lye

(i%ﬁ %ﬁ%awé F%VQQOratgg é%%itgrggta§n4§r&&e c?}ét% 573

{2-oxooxazolidin-3-yl)acetaldehyde without
purification. A solution of ammonium acetate (771 mg)
in methanol (5.0 ml) was added to a suspension of (2-
oxooxazolidin-3~-yl)acetaldehyde and Compound 204 (286
mg) in tetrahydrofuran (10 ml), and the mixture was
stirred for 2 weeks at room temperature. The reaction
solution was neutralized with a saturated aqueous
solution of sodium hydrogen carbonate and then
extracted twice with ethyl acetate. After the organic
layer was dried over anhydrous magnesium sulfate, the
solvent was evaporated. The residue was purified by NH
silica gel column chromatography {chloroform —
chloroform:methanol=95:5) and then recrystallized
(methanol-ethyl acetate-hexane) to yield the title
compound (149 mg) as a colorless powder (mp: 232.0-
233.0°C).

'H NMR (300 MHz, DMSO-d6) & ppm:

2.34 (3H, s), 3.60-3.68 (2H, m), 4.28-4.36 (2H, m),



Exanpl e 37 15 Synthesis of Conpound 74 Me S N N N
HN-\  H N 2HCI Me A 10% hydrochl ori c aci d/ net hanol (10
m) solution of Conmpound 73 (875 ng) was stirred for
4 hours at roomtenperature. The reaction solution
was stirred for 30 m nutes roomtenperature after
20* addition of a 4N hydrocﬁ?orlc aci d/ di oxane (1.0
m 0 [ t | vent va r
4)493623’3% gh eg(]télscp S gre hejlétLbl?J)’

resi die wds recrys "'zed (mat a1 dI-

t I el t t+ td ) a£9 S 4
p?m%re(l%ﬁ E.‘em%o?mr’?%m%o 6) %p r??nsj 598494; 3(12,{1 ’
t12d 93 74 Hepy 1.31-1.45 (2H m), 1.62- 1.75 (2H, m,
238(3H d, J=1.1 Hz), 3.00-3.15 (2H, m,
4.32-4.41 (2H, ), 7.25 (1H, d, J = 0.9 Hz), 8.1
(1H, dd, J =8.7, 1.8 Hz), 8.19 (1H, dd, J =8.7, 0.6
HExkam®1®4 301H, d, J = 1.2 Hz), 9.49 (1H s), 9.69 (
10 brs) Exanple 38 Synthesis of Conmpound 78 ~/ S Me N

> NSgntheNdsMef Compeoubld 138

10

15

20

N Q
| ﬁh_<
A
Me
N
N _s

A solution of ammonium acetate (5.35 g) in
methanol (40 ml) was added to a solution of ethyl
glyoxylate (45% aqueous solution, 2.36 g) and Compound
204 (2.0 g) in tetrahydrofuran (60 ml), and then the
mixture was stirred for 12 hours at room temperature.
This solution was diluted with ethyl acetate and then
washed with a saturated aqueous solution of sodium
hydrogen carbonate and a brine successively. The
organic layer was dried over anhydrous magnesium
sulfate and then the solvent was evaporated. The
residue was purified by silica gel column
chromatography (hexane:ethyl acetate=5:5 — 3:7 = 1:9)
and then by NH silica gel column chromatography
{chloroform:methanol=50:1), before recrystallization

(ethyl acetate-hexane) to yield the title compound
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HMe N (1) D-tert-butyldicarbonate (4.17 g) was
added to piperidin-4-ylnethanol (2.00 g) in a m xed

15 solvent of ethyl acetate (20 m) and
tetrahydrofuran (10 m), and the m xture was stirred
for 22 hours at roomtenpe gture. The sol vent was
evaporated, and the residue was charged with ethyl
acel atie Ancashefl oildys B Alfst SHLALS SPlgaE) on
of ammoni um chl oride and a 20 briné successively.

Af t'ar NMRe (gnganie, | ameb-wes §rpgd: 78 over anhydrous
magnesi um sul fate, the solvent was evaporated to

yi elld 37erBHyuttyl A= 7.1 Hz), 2.31 (3H, s), 4.40 (2H, q,
hydr oxynet hyl pi peri di ne-1-car boxyl at e (4.66 g) as a

| idgkt epitnkizoi,l .7 .R41HINYRs(20® .05z, (1@)CH3) J6=PBM7 Hz),
1.02-1.82 (5H m , 1.46 (9H, s), 2.59-2.81 (2H m,
384343.(3¢,( 2H, Jny, 84.5082)4. B3 7@2H1HY) sHQ @. 484 (VE, ),
-+tMe M (2) A Dess-Martin reagent (7.89 g) was added
t 34a0g0l{dti-o8)of tert-butyl 4-hydroxymethyl pi peridine
10 1-carboxylate (4.00 g) in dichloronethane (40 m),
and the mixture was stirred for 1.5 hours at room

tgngergtugg. After diluting with ethyl acetate, the
r E&6%Pofi s6l uti on was washed with a 1% aqueous

sgIH%'ggi offsgdiun1h§d xi de and a brine
studcessivel - THEPPED ré nic layer was dried over
anhydr ous magnesi um sulfate, and then the solvent was
evaporated. The

N N
RN
N OH
H
N
N_§

Compound 138 (700 mg) was added to a
suspension of lithium aluminum hydride (134 mg) in
tetrahydrofuran (30 ml) at -40°C and the mixture was
stirred until the temperature reached 0°C, and further
stirred for 30 minutes at 0°C. This solution was
charged with a 2N aqueous solution of hydrochloric acid
and stirred for 5 minutes. The solution was diluted
with ethyl acetate, and washed with a saturated agueous
solution of sodium hydrogen carbonate and a brine
successively. The organic layer was dried over
anhydrous magnesium sulfate and then the solvent was

evaporated. The residue was purified by silica gel



residue was purified by silica gel colum
chromat ogr aphy (hexane:ethyl acetate=2:1 -), 1:1) to
yield tert-butyl 4-fornylpiperidine-I|-carboxyl ate
(2.43 20 g) as a colorless oil. 1H NVWR (200 MHz,
CDC13) 6 PPM 1.46 (9H, s),74.38-1.99 (4H m, 2.41
(1H, m, 2.83- 3.03 (2H, m, 3.87-4.08 (2H, m, 9.66

(dd1lwgn Ehror@tIN APy | (ch 1R rindRarb1s0louti 03 ab: 1)
amoni um acetate (5.35 g) in nethanol (35 m) was

acoed rew rey ssa@llutdean (@fh 1GamFetiermeMh 2. -Hex@naindto yield
tert-butyl 4-fornyl piperidine-l- carboxylate (2.22 )
it htee todaiyed ofproamd 7B 08 mglard 2 theyht daargyengowder
stirred for 15 hours at room tenperature. After
di impt:i g 2wi0H228t.0YC) acet ate, the reaction solution
was washed with water and a brine successively. The

5 or gHNN¥R| 4yBP MHB, dPH8E@-8¢erd Ripthydr ous sodi um
sul fate, and then the sol vent was 10 evaporated. The
res@d@é Vs pdri i &d by &zl ircd -§s| 2@0I§ﬁn 5 50 (1H

ronatogrﬁg chlorofor gethanol =50: 1 -

dth coﬁpo&nd 39420y 85 0% 18- gh%t y?éﬁ | a\hr

P, N0 uE, 2oty 7 (s L7 o

2 76- 3. 09 (3H m, 4.13-4.33 (2H n) 6. 68 (1H s),
7.85 (IH, dd, J =8.6, 1.5 Hz), 8.17 (1H, d, J 8.4
HEkam@130361H, s), 9.02 (IH s) Exanple 39

10 Synthesis of Compound 198

Ethyl isocyanate (57 mg) was added to a

suspension of Compound 82 (239 mg), copper(I) chloride
(7 mg), and pyridine (1.0 ml) in toluene (2.0 ml), and
the mixture was stirred for 2 hours at 50°C. This

15 solution was charged with water and extracted with
chloroform. The organic layer was washed with a brine
and dried over anhydrous magnesium sulfate, and then
the sclvent was evaporated. The residue was purified
by silica gel column chromatography

20 (chloroform:methanol=30:1) and then recrystallized



190

15

20

20 Synthesis of Conpound 77 Me N N-CNHN H N\~-s
80 A 4N hydrochloric acid/ethyl acetate sol ution
(10.4 m) was added to a solution of Conmpound 78 (2.00
g) in nethanol (20 m), and the mi xture was stirred
for 1 hour at room tenperature and then for 1.5 hours
at 5 50'C. After the reaction solution was diluted
Wik hyghheedkoerhelkhae)r ganyecliayenheWastMashefpwuhl 2151
saturat ed aqueous sol ution of sodi um hydrogen

caghonat . chheragyeopswhHayernmpasigat oragedovdth sodi um
chl oride, and then extracted with chloroform The 10
cohtbi Merl OBQ@ENIEz | aye30was) d ipgeh:over anhydr ous
magnesi um sul fate, and then the sol vent was

evapoPat édH, TheJresi’ddeHwas PuBifi(dd, by) NHZsPPi-dalge
columm chr omat ogr aphy (chl or of orm net hanol =50: 1 -+
202H) mhd StRén (FBergstall k8edllet Hyl JacePabelizio 7.34
yield the title 15 conpound (793 as a colorless
péwler Prip: 715957 Bpd. B-€9-8-2f  (Bbo RH2O CbEL3)
8. PPM %.76-2.17 (4H, m, 2.45 (3H .d, J = 0.9 Hz),
2b75), 29845 S ny) 1 31820611 Em PX8) 20-3.32 (2H, N,
6.68 20 (1H, brs), 7.85 (1H, dd, J = 8.5, 1.7 Hz),
8.17 (1H, dd, J =8.5, 0.3 Hz), 8.32 (1H, br), 9.03
(%Egmgle §%anple 40 Synthesis of Conpound 226

Synthesis of Compound 81

(1) A 1.02M sclution of diisobutylalminium
hydride in toluene (23.4 ml) was added dropwise to a
solution of S-propyldihydrofuran-zZ-one (1.50 g) in
toluene (30 ml} over 50 minutes at -709C under nitrogen
atmosphere, and the mixture was stirred for 1 hour at -
70°C. The reaction solution was gquenched with methanol
(3.0 ml) at -70°C, and then left to room temperature.
After adding a 10% aqueous solution of citric acid,
this reaction solution was stirred for 5 minutes. Then
this solution was extracted with ethyl acetate, and the

organic layer was washed with a brine. After the
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M s I N Ne 8l (1) After t-butyl nitrite (1.99 Q)
was added dropwi se to a suspension of

2-am no-5-nethyltiazole (2.00 g) in acetonitrile (20
m) while ice-cooling, copper(ll) brom de (4.30 Q)
was gradual ly added 5 thereip._ This suspension was
stirred for 3 hours at O C. The reaction solution was

cbhaggaed cwlthetNwabydi-aehl okee aehgdrbO@ Mahnard ukhen
extracted twice wth ethyl acetate (200 nl’). After

t Beldagani chkaygel venwaswaski etapvertanhydnadus hargres um
sul fate, the solvent 10 was evaporated. The residue
wasspdreef wed bwrsifliedabgekildobunrlchedmmhogr aphy
(neutral; hexane:ethyl acetate=80:20) to yield
2cbromatsgnephyl theazokeethy3lacgraas=8a0yéll ew 80120 1H0
NMR (300 MHz, CDC13) 8 PPM 15 2.44 (3H, d, J = 1.2

Hryeld. psprepylygetgakydrofpepn-R-y1 BA40 mg)~amea(2) A
2.59M sol ution of n-butylithiumin hexane (2.40 ni)
was1a8488SdPépwi se to a sol ution of 2-

br oma- 5- Itiazole (1.Q0 g) in tetrahydrofuran (10
M)éghﬁhggi ) Mitry (HE ) xCuPBMias stirred for 40

PLS?%??%Q%Z‘@%P%E?{‘&%2%’58%2&3?% 57 np) bl - Badat
d ' 78 C '

SPTPrea®icis8 M Aunl o ¥AeS St Ferplr at ure. A

sat urat ed aqueous sol ution of

0

HO
O

{2) A solution of ammonium acetate {(1.98 g)
in methanol (18 ml) was added to a solution of Compound
204 (741 mg) and 5-propyltetrahydrofuran-2-cl (435 mg)
in tetrahydrofuran (25 ml) and the mixture was stirred
for 13 hours at room temperature. After diluting with
ethyl acetate, this reaction solution was washed with
water and a brine successively. The organic layer was
dried over anhydrous sodium sulfate and then the
solvent was evaporated. The residue was purified by
silica gel column chromatography (ethyl acetate —
chloroform:methanol =40:1). The purified material was
dissolved in methanol, toc which a 4N hydrochloric
acid/ethyl acetate solution was added. After the
solvent was evaporated, this material was

recrystallized {methancl-ethyl acetate} to yield the
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amoni um chloride (20 m) was added to the reaction 82
solution so as to quench the reaction, and this
solution was left to roomtenperature. This solution
was charged with water (20 m ) and extracted tw ce
with ethyl acetate (100_nk) _The organic |ayer was
washed 5 with a saturated aqueous sol ution of sodi um
t i esyl Eahpouh§0 (16}, mgndat hencdrbedeg¥epornbydr ous
magnesi um sulfate After the solvent was evapor at ed,
t hed et duEn0 wisz pumida-etb)bys sigmi:ca gel col um
chromat ography (hexane: et hyl acetate= 85 15) to yield
2-i 008250186 meBHy| hhj axok®-176%4 Y, as) a bromwm2o0b. (2
"H NVR (300 MHz, CDC13) 8 PPM (300 MHz, CDCl13) 8ppm
2miy R3B3-4d,48 t3H.2mkt)2.9026.2£1F2Hd,mD,=3152 Kz, Nn) ,
S Me (3) To a solution of 6-ethynyl benzot hi azol e 15
(4837 my}Hsyat hedi 2éd (1, BdmV e 19- %2)1aﬁdH2Ji08023
nethglthlazole (740 ng) in acetonitrile (10 é
t & e hyl &ne ndz [ 158 nb} é%@rt%tr%krs¥t?|%ﬁény9pﬁ sphiine§)
pal | adium (179 ng) were added under nitrogen
at nosphere. This solution was heated under reflux for
2% 6 h?uragunder nitrogen atnosphere. After the

< S evaporated, the residue was purified by

Skl J o) chr o ogr aphy (hexane: et hyl

a%%%gﬁ%ggé:ié égﬂy%%aéo?@io yield the title conpound
(601 ng) as a yellow powder (np: 137. 0-14 0. OC .
83 - "H NWR (200 MHz, CDC13) 5 PPM 2. 53 OH, d, J 1

LH) 7. g3 (#Fsd J=1 1H),

N Me
N5

A Dess-Martin reagent (400 mg) was added to a
solution of the free form of Compound 81 (342 mg) in
dichloromethane (7.0 ml), and the mixture was stirred
for 2 hours at room temperature. The reaction scolution
was charged with water and extracted with chlorocform.
After the organic layer was washed with a brine this
material was dried over anhydrous magnesium sulfate,
and then the solvent was evaporated. The residue was
purified by silica gel column chromatography
{(hexane:ethyl acetate=1:1 — 3:7 — 1:9) and then
recrystallized (ethyl acetate-hexane) to yield the
title compound (225 mg) as a colorless powder (mp:

145.0-146.0°C} .,
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15

7. 71 (1H dd, J 8. 5 1. 6 Hz) , 8. 13 (1H dd, J =
8. 5, 0. 6 Hz) , 8 20 (1H, dd, J =1. 6, 0. 5 Hz) ,
9. 07 (1H, s) 5 Exanple 41 Synthesis of Conpound 227
M S O N11 10 N Potassium pernmanganate (733 ng) was
added to Conpound 226 (593;4m) in a m xed solution of
acetone (45.7 m)-buffer*(25.5 m), and the m xture
wasH suMRr edodOMfigr 8Ocm )Ny gprat room tenperature. The
reaction solution was cooled on ice, and after sodium
nitoi.té (GEY7tpy)y wag.dadded,t hesetq.3Mowky, 0% 2.44
sulfuric acid (3.0 nl) was added dropw se thereto.
Af(Bdr tihi § =s6l.Gt Han ,wads 44tEr 68d (Bdy ©5, nkndtes -WAi I(d H,
cooling in 15 ice, chloroform (100 m) and water (30
mn) , wer é2addéd dt oJt KeOr 8aBid en7s8Put(iLBn, ddad Jt el .Bhe
resultant solution was filtered through celite. The

f Ll Br HEé wls 16sépHr atldd, Jard8t he Bqbebas.| 8ydP vadl, brl,
extracted again wth chloroform (100 m). The
c8mBPnéddfor §ani c 1 ayer 20 was dried over anhydrous
magnesi um sul fate, and then the solvent was
evaporated. The residue was purified 84 tw ce by
sgkical%eh6colunn chr omat ogr aphy (neutral;

hesahe: &t yl acetate=65:35 -> 45:55), (neutral;

h et hyl -a =h:95) to yield the title conpound
(%ﬂgﬁg?&gsbg §§f“?é§v“§og’ er (nmp: 154.0-155.0'C). 5

buf fer*: Sodi um hydrogen carbonate (6.8 g) and
anhydrous magnesi um sulfate (68.0 g) were dissolved in

water (3.0 &gk{f“S
=

N
| \>

N N

"o=( N
N 8} Me
N8 Me
Me Me

(1) Di-tert-butyl dicarbonate (5.87 g) was
added dropwise to a solution of 2-butylaminoethanol
(3.00 g) in chloroform (30 ml), and the mixture was
stirred for 15 minutes at room temperature. The
solvent was evaporated off to yield tert-butyl butyl-
(2-hydroxyethyl} carbamate (6.10 g) as a colorless oil.

'H NMR (300 MHz, CDCli) & ppm:
0.93 (3H, t, §J = 7.3 Hz), 1.22~1.56 (13H, m), 3.22
(2H, t, J = 7.3 Hz), 3.38 (2H, t, J = 5.1 Hz), 3.69-

3.80 (ZH, m)
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1H NWR (300 MHz, CDC13) 8 PPM 2.65 (3H, d, J 1.1 Hz),
7.78 (1H, d, J =1.1 Hz), 10 8.15 (1H, dd, J 8.5, 1.7
Hz), 8.24 (IH dd, J =8.5, 0.6 Hz), 8.63 (1H, dd, J
1.7, 0.6 Hz), 9.22 (1H, s) Exanple 42 Synthesis of
Conmpound 228 Me S NN M _N H NJ Acetal dehyde
(0.15 m) and a solution of 15 amoni um acetate (900
ng) in nethanol (10 mM) was added to a solution of
Compound 227 (414 ng) in tetrahydrofuran (10 m), and
the m xture was stirred for 13 hours at room
tenperature. The npgactige solution, to which a

sat urat ed aqueous solYiti on of 20 sodi um hydrogen
carbonate (70 m o.wasoadded to neutralize, was
extracted twi ce w ethyl acetate (150 85 nl). The
organic Iayer S | ed~ovemeanhydrous nagnesi um

sul fate, anH% hen thB“§ETv§nt was evaporated. The
residue was purified by silica gel colum
chromat ogr aphy (ethyl acetate -> chloroform nethano

5 =90: 10) and then_recrystallized (n-hexane-ethy
acetate) to'yield Pﬁ%sf%PFElﬁoﬁﬁBEﬁHt(igolﬁg¥ agag added

Dﬁ%%éb%siggg§ﬁ$°f Egrtzéutyl %%tglCD %;hg%§§ %881?+E
carbamate (1.00 g) in dichloromethane (20 ml) at rocom
temperature, and the mixture was stirred for 15 minutes
at room temperature. After the solvent was evaporated,
the residue was purified by silica gel column
chromatography (hexane:ethyl acetate=80:20 — 75:25) to
yield tert-butyl butyl-(2-oxcethyl) carbamate (755 mg)
as a colorless oil.

'H NMR (300 MHz, CDCls:) & ppm:

0.93 (3H, t, J

I

7.2 Hz}, 1.20-1.55 (13H, m), 3.19-

3.36 (2H, m), 3.82 (1H, s}, 3.92 (lH, s), 9.58 (1H, s)

(3) A solution of ammeonium acetate (2.00 g)
in methanol (20 ml) was added to a solution of Compound
204 (750 mg}) and tert-butyl butyl-{2-oxocethyl)

carbamate (728 mg) in tetrahydrofuran (30 ml}), and the
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2.37 (3H, s), 2.42 (3H, s), 7.44 (1H, brs), 8.09-8.15
10 (2H, m, 8.78 (1H, br), 9.42 (1H, s), 12.53 (1H
br) Exanple 43 Synthesis of Conpound 239 Me NNO N
N~'N M N\~-s (1) Imdazole (9.63 g) and
chloro-tert- butyldi nethylsjfane (9.77 g) were added
to a solution 15 of
1 r{iZthidy @sgetshylinre?t iffrdaz eloudi ReNe dofe &enfPerature.
N, N-di net hyl formam de (75 m), and the m xture was
stliher e@afctric2 Bolut iah weeMdienpedature. cthe lr eakitiadr,
sol ution was charged with water and diluted with ethyl
aeeattéenamd shieeh wtiltdh ergem endagebrime waslved sdiviel va
20 brine. The organic |ayer was dried over anhydrous
midtesi Hresoltbanac dagettherst deisd vertr wasydrous sodium
evaporated. 86 The residue was purified by silica ge
céwéﬁﬁteehﬁéﬁaﬁ@éwapﬁyW@ﬁeﬁgﬁ@O@ahyﬂ ac@hat ¢=33dee was
0: 10Q) yi el d
1P[uzfl(ftl@61t bb’utsﬁ‘llélcﬁeﬂﬁ}l SPILERN| Ry pPEakPEFaphy
daZO|IdI éﬁ one g% as a colorless sol i
§Xa§es? cfcet HeN So0” M- %txﬁ%)YBeb® bstle
( (9H, 3 Hz) ,
elpoghng” @%2 ) 3 502#5?@ ﬁsﬂ?rgh?zfsczH, t, J

S5 B (300 MHz, DMSO-d6) & ppm:

0.88 (34, t, J = 7.2 Hz), 1.20-1.59 (13H, m), 2.34
(3H, s), 3.29 (2H, brs), 4.46 (2H, brs), 7.14 (1H, s),
8.02-8.18 (2H, m), 8.86 (1H, brs), 9.43 (1H, s), 12.73
{lH, brs)

Example 37

Synthesis of Compound 74

N

| N
N HNx\
2HCI Me

A 10% hydrochloric acid/methanocl (10 ml)
solution of Compound 73 (875 mg) was stirred for 4
hours at room temperature. The reaction solution was
stirred for 30 minutes at room temperature after
addition of a 4N hydrochloric acid/dioxane (1.0 ml)

solution. After the solvent was evaporated, the
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Me, M Ik | Si-0------ NNH M M M 10 (2) Sodium

hydri de (393 ng) was washed twice wth hexane, and

then tetrahydrofuran (10 m) was added thereto. A

vessel was cooled in an ice bath, to which a solution

of 1-[2-(tert-butyldinthylsytanil oxy)

et hyl ji m dazolidin-2-one (2.00 g) in tetrahydrofuran

15eGidud Wavas cadged sdnapwds qnehtinaaKeeRidtthy@ ether) to

tenperature inside the vessel at bel ow 100C. After

t yiielsblthei adtlwasosipiouned (730 k) Marutaeso licedesst hane

(766 ~LI) was added dropwi se thereto at the sane

t popeeat.ure, and the mxture was stirred for 20

mputes at_roomtenperature. 20 Water was added

t hel R s 6368 Mz queBh-dhe deoti on, and this

solution was diluted with ethyl acetate. This m xture

was Owddhddbiwi th IN=hydréoél er ilc 3acild 45a (28at oW at &d 62-

a gﬁgus sol ution aof sodi um hydrogen 87 carbonate, and
n

d28ucPessrvePy.(3ithedor gari & -Lafiér - #a§0dFi-éd (2H,
over anbydro nesiumsyl fate, and_then _the
s@?VegtEééé'ggagggat@éfn#hg5r2§ﬁdu +wds “plrPf figd s Byl2
si.l{,ca_gel -col chr tograp xane: et hyl .5
S ithiradss e 5290:?og?ﬁ5 Fo oﬁérﬁgﬁneaﬁan§|z4?-3) P06
yheld g gihx e af giLy,syb nces ,6*),« Al L, of St
aqugéug ngggg’mgfegcon%F%egEﬁéggfﬁgr(%ﬁd %&hdghggdsz'
apdsthe resultant residue was suspended in a mxture
of chlorof orm nmethanol, and then this m xture was 10
filtered. After the resultant material was dried over

anhydr ous magnesi um sul fate, the sol vent was
Example 38

Synthesis of Compound 78

ME—</\S
N N 0
5Ol
N o—{%Me
Me

S

-

{1) Di-tert-butyldicarbonate (4.17 g) was
added to piperidin-4-ylmethanol (2.00 g) in a mixed
solvent of ethyl acetate (20 ml) and tetrahydrofuran
(10 ml), and the mixture was stirred for 22 hours at
reoom temperature. The solvent was evaporated, and the
residue was charged with ethyl acetate and washed with
a saturated aqueous solution of ammonium chloride and a

brine successively. After the organic layer was dried
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evaporated. The residue and the previously obtained
m xture of oils (*) were purified by silica gel colum
chr omat ogr aphy (chl or of orm net hanol =9:1) to yield 1-(2
15 hydroxyethyl)-s-nethylinidazolidin 2-one (907 ng)
as a light yellow oil. (300 MHz, CDC13) 8 PPM
2.80 (3H, s), 3.29-3.45 6 n) 3.74-3.79 (2H, m O

H@%%r"anhvdkﬁug'Nggnﬁshunguﬁghté Def3- ManeAtr gagent

(1.094 g) was added to a sol ution of

lagdpbydreyyebhytl »1d- taRthpligidazol i di n-2-one (372
mg) I1n chloroform (10 m), and the m xture was

shiydtedyiherhylpipeunidiat-1oearbbeyparat yae06Thisas a
reaction solution, to which nmethanol 25 (10 ni),
Conpatungid®404400 ng), and amoni um acetate 88 (856

ng) were added, was stirred for 2.5 hours at room

t enppelidR ut 200 Afiizr EPelyedcrpon $ol08t-ilof2wdSHdi Muted - 46
with chloroform this solution was washed with a

sdftraseéd dqb8ods8dolldti on) of 3s8drdrrRydebgem) s 4-02-
carbonate. After the organic |ayer was dried over
afihydr 848 ntgnesi um sul fate, the sol vent was
evaporated. The residue was purified three tines by
silica gel colum chromat ography (chl orof orm net hano
=20:1 -+ e, 1) chl@roforn1 acetone=2: 1 -> 1:1) and

by 10 NH-ty Eﬁﬁ col utm chr omat ogr aphy
(chl orof orm, and t he crystalllzed (ethyl acetate-

di ethylether) to yleld *he title conpound (27 ng) as a
col orl ess powder (np: 232.0-233.5'C). 1H NWMR (200 MHz,
CDC13) 6 ppm

{2) A Dess-Martin reagent (7.89 g) was added

to a solution of tert-butyl 4-hydroxymethylpiperidine-
l-carboxylate {(4.00 g) in dichloromethane {40 ml), and
the mixture was stirred for 1.5 hours at room
temperature. After diluting with ethyl acetate, the
reaction solution was washed with a 1% aqueous solution
of sodium hydroxide and a brine successively. The
organic layer was dried over anhydrous magnesium
sulfate, and then the solvent was evaporated. The
residue was purified by silica gel column
chromatography (hexane:ethyl acetate=2:1 — 1l:1) to
yield tert-butyl 4-formylpiperidine-l-carboxylate (2.43
g) as a colorless oil.

H NMR (200 MHz, CDCls) 8 ppm:

1.46 (9H, s), 1.38-1.99 (44, m), 2.41 (1H, m), 2.83-

3.03 (2H, m), 3.87-4.08 (2H, m), 9.66 (lH, s}




i0

135

20

15 2.45 (3H, d, J = 0.9Hz), 2.83 (3H, s), 3.30-3.54

(4H, m, 4.47 (2H, s), 6.75 (1H, s), 7.89 (1H, dd, J
8.6, 1.5Hz), 8.12-8.21 (1H, m, 9.03 (1H, s) Exanple
44 Synthesis of Conmpound 240 Me NNo NN (~! NHN
20 (1) Sodium hydride (393 yp)- was washed twice wth

hexane, andgt he etraghydrofuran (10 m) was added 89
thereto. A v I coqgjed in an ice bath, to which
a solution e@f a 0 t hesi zed in Exanple 43-(1)

(2.00 g) in tetrahydrofurn (10 m) was added dropw se
whil e keeping a tenperature inside the vessel at bel ow
5 10'C. After this solution was stirred for 5 m nutes,

a solution of di-tert-butyl dicarbonate (2.31 g) in

t et r ahydr of UBan A16oili)ivasocaddredodiopniase telier dioo 3at 9)
the sane tenperature, and the m xture was stirred for
2inhegtbaaplr déh ménperat addedndot Befoflotiog kdufempound
50'C. 10 A saturated aqueous sol ution of anmmni um
cBPérilde8nd) erHyteatebatElwdréosnydedprvdryngdded t o
this reaction mxture, and afEer t?e orggﬁi C Igyers
weREPREYhBFSWI(Eh22aIbr FRe tERE2AYPEATHTER ARy rdus 2nd

RGBS UL 2L e 5ol veRs R B aRoLaLed The
cCROBLoOraphy Lhexang; eovhy APEhALERGILhchRaNS! dne
bubykdi gt xhaihaaylagyhethyl! o2 axebiedazall di Beihe
successively. The organic layer was dried over
anhydrous sodium sulfate, and then the solvent was
evaporated. The residue was purified by silica gel
column chromatography (chloroform:methanol=50:1 — 20:1)
to yield the title compound (3.27 g) as a light yellow
amorphous.
‘H NMR (200 MHz, CDCls) & ppm:
1.47 (94, s), 1.67-2.17 (4H, m), 2.43 (3H, d, J = 0.9
Hz), 2.76~3.09 (3H, m), 4.13-4.33 (2H, m), 6.68 (1H,
s}, 7.85 (1H, dd, J = 8.6, 1.5 Hz), 8.17 (1H, d, J =

8.4 Hz), 8.30 (1H, s), 9.02 (1H, s)

Example 39

Synthesis of Compound 77
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carboxylate (1.54 g) as a colorless powder (np; 35.5-
4S.5-C). 20 "H NWMR (300 MHz, CDC13) 8 PPM 0.05 (6H
s), 0.89 (9H, s), 1.53 (9H, s), 3.35 (2H, t, J =
5.2Hz), 3.48-3.55 (2H, m, 3.71-3.79 (4H mM M 0 Me
Me, 1°0" -~N)~ st ~j NAGKkMe Me-4-Me M Me (2) A
1.OM solution of tetra-n-butylamonium90 fluoride in

t et rahydr of ur agy E?d%%cﬁhbrW@sa%nggt%%laac%Qb%%'%%1%Elon
tert-butyl 3-[2-(fert-

butLyl. di feY hylasi kadeldoxy) et Byilht2vexeirnicda: %@hhain@-uz.oo
carboxylate (1.50 g) in tetrahydrofuran (15 m), and 5

t he dinxierdawas SRior med,f ahdl theumigtureowas stirred for
tenperature. Met hanol (1 m) was added to the
r datbuonasolobmonemaedatulte sakdvehenwdsretapohaued. at
The residue was purified by silica gel columm
cﬁﬂ&ﬁato@fﬁ@hthQhrﬁaotbmn1soh@th@moWaQOdiluﬁeQOWiyhto
yield tert-but 3-(2 10
h?ﬁﬂ@%?épﬁVh)té£o@§9ﬁﬂd§zéﬁﬁ§¥nﬁaﬁ vasbefywate @940

ng) as a colorless oil. 1H NWR (200 Mz, CDC13) 8
Ppruritsg iqssongSO&ytlsnzvfsSsélp@thﬁroggno 1
Ho"" - ~ g (3) A Dess- Nhrtln reagent
(iaﬁ906?tﬁas 3 BeBQTEOPé 42¥BFut’R8nSafureredpytyh sodium

3Rty eoyeLivl L2 preLuLdag oL dLnsel oERROVhaLe

combined organic layer was dried over anhydrous
magnesium sulfate, and then the solvent was evaporated.
The residue was purified by NH silica gel column
chromatography (chlcroform:methanol=50:1 — 20:1) and
then recrystallized (ethyl acetate} to yield the title
compound (793 mg) as a colerless powder {mp: 199.5-
200.5°C) .
4 NMR (300 MHz, CDCli) & ppm:

1.76-2.17 (4H, m), 2.45 (3H, d, J = 0.9 Hz), 2.72-
2.85 (2H, m), 3.02 (1H, m), 3.20-3.32 (2H, m), 6.68
{1, brs), 7.85 (1H, dd, J = 8.5, 1.7 Hz), 8.17 (1lH,

dd, J = 8.5, 0.3 Hz}, 8.32 (1H, br), 9.03 (1lH, s)

Example 40

Synthesis of Compound 226



(8 M), and the m xture was stirred for 1 hours at
room tenperature. This reaction m xture was dil uted
with ethyl acetate and filtered through celite, and a
20 solvent in the filtrate was evaporated. The
residue, to which tetrahydypfuran (30 nl), nethanol
(15 mM), Conpound 204 (1.00 g), and amoni um acet at e
(2.14 g) wene addedr wapushilr hedrfiee %6 .ROULS @bk QQRled
tenperature. After the reaction solution was diluted
iropitiBechborokaspentiba 8@l QtbEAAnvaS-weshed tWaltzly 12
saturated aqueous sol ution of sodi um hydrogen
cdebdfage. iThecaguaduzillayél Owad ) exhidet edewictldling,
chl oroform After the organic |ayers were conbined 5
t ogerher Idndbdpimédeovér 38nbydweas gmagnedilymasidietiat e,
the sol vent was evaporated. The residue was purified
byhsretea géhigobuAneohionaragr sphyred for 3 hours at
(chloroforn1nethanol =40:1 --> 20:1) to yield

-buT@@ reaction solutlon was charged with 1IN
SH&g othlazol X 4-met hyl t hi azol -2-yl)-1H 10

526 QrﬁFnéFEQI] 900% | n28dz6PPRi RETF2EAPBokYFae

chets) SRRt se SEPO TS IRRRER, b SE-6T6 oY er

5% %iiﬁd(%“%%hgé 383 dnpb ey fal B $havens

10 SWZSF@%apgrgge&iktThé»rgglahy QE& pu%hgle@ by 51w19a’§el

15

20

column chromatography (neutral; hexane:ethyl
acetate=80:20) to yield 2-bromo-5~methylthiazole (1.31
g) as a yellow oil.

'H NMR (300 MHz, CDCl;) & ppm:

2.44 (3H, d, J = 1.2 Hz), 7.25 (1H, d, J = 1.1 Hz)
N
Br—</ ]\
S Me

{(2) A 2.59M solution of n-butylithium in

hexane (2.40 ml) was added dropwise to a solution of 2-
bromo-5-methyltiazole (1.00 g) in tetrahydrofuran (10
ml) at -78°C, and the mixture was stirred for 40 minutes
at the same temperature. 2 solution of iodine (1.55 g)
in tetrahydrofuran (5 ml) was added dropwise thereto at
-78°C, and the mixture was stirred for 30 minutes at the
same temperature. A saturated agqueous solution of

ammonium chleoride (20 mlf was added to the reaction



(4) 4N hydrochloric acid/ethyl acetate (4.03 ml) was
added to a solution of tert-butyl 3-[5-
benzot hi azol - 6-yl - 4- (4- net hyl t hi azol -2-yl) -1 H i m dazol
20 2-yl met hyl | - 2- oxoi m dazol i di ne-1| - carboxyl ate (800
nmg) in nmethanol (8 m), _apg the m xture was stirred
for 18 92 hours at roomtenperature. After the
reatht 0AnsebUsE 0o wasndh! thedrybthish| oapfiotRist his
sol ution was washed w th a saturated aqueous sol ution
ofo botliom hydr bgen tcarbomat empdhet ageeoushi ayeslwason
extracted with 5 chloroform After the organic |ayers
weie clabjeedwitbgesber &hd ml) esndvextaabyedotsice with
magnesi um sul fate, the solvent was evaporated. The
reshlieaombapar (10@dnlby sThécargehicolayer was washed
chromat ogr aphy (chl or of or m net hanol =20: 1 --> 10:1) and
rekElysa afdtzeated agendes ook W bemyd £ agedhae)thbogpbfate
the title conpound (392 np) as a col orl ess powder

¢ Bk oa@%?t@e@)drwﬂwm mouwmn%awa ppm
2.34_(3H, 3.23-3.32 (2
45%35f% sz}ft%r 5&n¢ 18p1 ‘?nt 7‘2[% ?wmaat%d }%_)L%E%Sldue

8.10-8

i‘éa%sp”(ﬁ#e?% LT a5 ST G RO 242
he&gﬁgrethyfdg%éka&eﬁégtfg P*o yield 2-icdo-5-

10 methylthiazole (764 mg} as a brown oil.

15

20

'H NMR (300 MHz, CDCls;) & ppm:
(300 MHz, CDC13) dppm: 2.47 (3H, d4, J = 1.2 Hz), 7.26

{(l1H, d, J = 1.2 Hz)

I___-%’:‘I‘S:D\‘Me

(3) To a solution of 6-ethynylbenzothiazole
(483 mg) synthesized in Example 17-(2) and 2-iodo-5-
methylthiazole (740 mg) in acetonitrile (10 ml),
triethylamine (15 ml) and tetrakis{triphenylphosphine)
palladium (179 mg}) were added under nitrogen
atmosphere. This solution was heated under reflux for
6 hours under nitrogen atmosphere. After the solvent
was evaporated, the residue was purified by silica gel
column chromatography (hexane:ethyl acetate=85:15 —
50:50) to yileld the title compound (601 mg) as a yellow

powder (mp: 137.0-140.0°C).
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(1) Sulfuric acid (2.86 m) and water (6 m) 20 were
successively added to a solution of chrom um Vi)

oxide in water (3 nl) while ice-cooling. This solution
93 was added dropwi se to a solution of 2-
hydroxymet hyl oxetane (1.Q0 g in acetone (22 nl) while
ice-cooling with an inside tenperature kept bel ow
20"€, NMRN (2 0 hevmE Xt oD WA $omzred for 2 hours at room
5 tenperature. 2-propanol was added thereto so as to
quegch3t H8Hy, edct Tor, landHEhi, s 7s6But(iian was Jdi=l utedHz),
wth ethyl acetate and filtered through celite. The
fi/l. 7iat{@Hwaddwashed Bwbt hlacbiizne &nd3t HéHaqueous kages,
was extracted twice with ethyl acetate. After the 10
oPganiie)l ajer8 weHe ddmbiinedltége®hér Hand &rOEd (dHer s)
anhydrous nmagnesi um sul fate, the sol vent was
evaporated. The residue was purified by silica ge

col umm chronatography (neutrw

cﬁF@WB#%rﬂ%nethanol -* 4 1) to yield

e-2-ca ic a 83 ng) as a 15 light yell ow
oé F ?Zé%m 8C§%§3) 8 PPM 2.70-2.90 (1H, m,
3 01-3. 21 (1H, m, 4.68-4.87 (2H, m, 5.19 (1H, dd, J

9.2, 6.6Hz) 0 Ho ~1~0 (2)

1 ethyl 3- ( 3- &®yret hyl ani nopropyl )- 20 carbodii i de
hydr ochl ori de ng) was added to a solution of
Conmpound 70 (304=hg)LpP oxetane-2-carboxylic acid (74
nmg), and 1- hydroxyoenzotrlazole nonohydrate (118 np)
in N, N-di net hyl# ide (1.5 m), and the mxture
was stirred fo ours at roomtenperature. 94

Potassium permanganate (733 mg) was added to
Compound 226 (593 mg) in a mixed solution of acetone
(45.7 ml)-buffer*(25.5 ml), and the mixture was stirred
for 30 minutes at room temperature. The reaction
solution was cooled on ice, and after sodium nitrite
(297 mg) was added thereto slowly, 10% sulfuric acid
(3.0 ml) was added dropwise thereto. After this
solution was stirred for 15 minutes while cooling in
ice, chloroform (100 ml) and water (30 ml) were added
to the reaction solution, and then the resultant
solution was filtered through celite. The filtrate was
separated, and the aqueous layer was extracted again
with chloroform (100 ml). The combined organic layer
was dried over anhydrous magnesium sulfate, and then

the solvent was evaporated. The residue was purified
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After the reaction mxture was diluted wth
chloroform this m xture was washed with a saturated
aqueous solution of sodi um hydrogen carbonate. The
aqueous |ayer was extracted twice with chloroform
After the 5 organic |ayers gere conbi ned together and
dried over anhydrous nmagnesium sul fate, the sol vent
vas/icevagorsdtieda fHae tasu&necwa%ma&b@&bgﬁybwn%Uﬂﬁaa
gel colum chromat ography (chl orof orm net hanol =30:
- hekank): etayd weetpsealobi: 36d—¢ chb 08 f pr hetbyhl;
acetate) to yield 10 the title conpound (265 ng) as a
cbkeganesstpowdecetape=5225) 5o226e18- €he. tiH1NVRo@BOANd
MHz, DMSO- d6) 8 ppm 2.34 (3H s), 2.52-2.63 (1H, m,
8843mgm @sHa wpllow. BewAeE7 ({whk, 1.5)4 04199.01¢) . dd, J
0, 6.5Hz), 7.15 15 (1H, d, J = 0.9Hz), 8.03-8.17
(?Hffﬁ)f 8SQQlPEDHhYtjr0935 grErbongte7 (61H, gsh) ang. 44
(1H, s), 12.72 S) npounds listed in Table 1
éYGEPHPn@agB§51B@rFaﬁﬁﬁﬁa {RB-Qafe pPrEEcdiFeslzsd in
1.t usi ng correspondi ng materials. 20
Eyﬁ Fejé %yﬁfhe5|s of Compound 250 N CF3 N S (1)
t- E%’tb)’MRng_‘?(ﬁ(yﬁsz @Dérg?g \gas added dropwise to a

sol uti1on anm’no-%4 PPPquoronethylthlazole

1.00 tonLtyi Ie i ce-coglin
gndgtﬁg% cgpgg? ?n i g gzé é@hﬁas g?adugl Hz),

agdded thgre he geactyo tuge stjure Lo
hgurs gt CE%? tﬁen ghgrg%dﬁmﬁ%ﬁ 1% 24"R2k31 b1 °G LOg 3,

0.6 Hz}, 8.€63 (1H, dd, J = 1.7, 0.6 Hz), 9.22 (1H, s)

Example 42

Synthesis of Compound 228

Me

N N
| \>—Me
N
M
N
N_s

Acetaldehyde (0.15 ml) and alsolution of
ammonium acetate (900 mg) in methanol (10 ml) was added
to a solution of Compound 227 (414 mg) in
tetrahydrofuran (10 ml), and the mixture was stirred
for i3 hours at room temperature. The reaction
solution, to which a saturated aqueous solution of
sodium hydrogen carbonate (70 ml) was added to

neutralize, was extracted twice with ethyl acetate (150



5 hydrochloric acid (100 m) and extracted twice with
ethyl acetate (100 ml). The organic | ayer was added
silica gel, then the solvent was evaporated. The
residue was purified by silica gel colum
chromat ogr aphy (hexane: ethbhygsacetate=80:20) to yield 2
10 i odo-4-trifluoronethylthiazole (747 ng) as a brown
saili)d (e Ixrdurdic A Her WA NWR (302 .2 iEEHu H
ppm 7.75 (1H, q, i = 0.9 Hz) N:~ CF3 1--</ I S
( Daghesiwolatlifategf Hrcetihaty [thenzetivieaarowe s Erapdlated.
ng) synthesized in Exanple 17-(2) and 2-iodo-4-
t rIbfe yrmrsdebteh platshivardl 6 o7 08 reg)liice gedt amiltmid e (B
m), triethylamne (12.5 m) and
t ehrariad Ot aFienylepiodpRicsdppal Fadechimtesdrmghenbasol
added under nitrogen atnosphere, and then was heated

S 26 idér red phemoresnysined liggsr (Rihesgas -gthydpher e.
After the solvent was evapqrated, the residue was

pGdE by s iNtiedd dé1e ditden CORPeRRCodREPhg) as a
COTIRIa oo PR ey Ata gDl Bntcuher) (. 1530 - 96 -
da. HniRghaght BNE (30NN Eme), © PPN TS ey

v 72ogTs = R Ry SRearl e LR ey s St en 1

10 Copmound 28178 (1H, br), 9.42 (1H, s), 12.53 (1H, br)

Example 43

Synthesis of Compound 239

Me~</\s
N~ N

| >— o

I

H

N“Me

Z
(/
w

(1) Imidazole (9.63 g) and chloro-tert-
butyldimethylsilane (9.77 g) were added to a solution
15 of 1-{2-hydroxyethyl)-2-imidazolidinone (7.67 g) in
N,N-dimethylformamide (75 ml}, and the mixture was
stirred for 2 hours at room temperature. The reaction
sclution was charged with water and diluted with ethyl
acetate, and then the organic layer was washed with a
20 Dbrine. The organic layer was dried over anhydrous

magnesium sulfate, and then the solvent was evaporated.
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/l-s F3c--(~" N~~Ir 0J O N P~ '~ s Potassium
per manganate (572 ng) was added to Conpound 250 (562
ng) in a mxed solution of acetone 10 (35.9
m)-buffer* (20.0 mM), and the m xture was stirred for
30 minutes at roomtenperatgge. The reaction mxture
was cooled on ice, and after sodium nitrite (234 ng)
washeadetad diie el il isd Possulifdy igel addin2. 4 m)
was added dropw se thereto. After this 15 solution was
S tdhrreach toayr akdh ymi (highes enliithey 1C eId 2@ <85 :ige,— 0:100) to
chloroform (100 m) and water (30 m) were added to

t hd elendi- [@r (Sednit-bort,y latidhettien stilanridsw ) atthyl]
solution was filtered through celite. The filtrate was
s eyFaucatzed, L ddmd 2-emeagBe dis d)aper awas lextleact e laghi(mp:
20 with chloroform (100 m ). The conbi ned organic

| &ers—Wad 8t i ed over anhydrous magnesium sul fate, and
thepn 97 the solvent was eyvaporated. The residue was
pur it iR HP&iMHzea GELs¢of urPmehr omat ogr aphy

(neutral;, __hexane:ethyl acetate=5Q0:50) to yield the
titﬁeogoﬁﬁgunéa'(fl@gndeassé'yékﬁgmﬂggmdér np: - 3Hz),
163..5- 164..5 . 5.butfer*: di hydr ogen carbonate
(g.'s?%@";’éﬁdq%nh%ro&s%#aang i d#&uﬁat g"?éSﬁ@Hg) thete=
dig%%%yed in water (3.0 1) IH NWR (300 MHz, CDC13) 8
PPM

.14-8.32 (3H, nm, 8.69 (1H m, 9.27 (1H, s) 10
Exanpl e48 Synt hesis of Conpound 244

0
Me
Me_| O
~si \//\N)kNH
I
Me Me
Me

(2) Sodium hydride (393 mg) was washed twice
with hexane, and then tetrahydrofuran (10 ml) was added
thereto. A vessel was cooled in an ice bath, to which
a solution of 1-[2-(tert~butyldimthylsilaniloxy)
ethyl]imidazolidin-2-one (2.00 g) in tetrahydrofuran
(10 ml) was added dropwise while keeping a temperature
inside the vessel at below 10°C. After this solution
was stirred for 15 minutes, iodomethane (766 pl) was
added dropwise thereto at the same temperature, and the
mixture was stirred for 20 minutes at room temperature.
Water was added thereto so as to quench the reaction,
and this solution was diluted with ethyl acetate. This
mixture was washed with 2N hydrochloric acid, a

saturated aqueous solution of sodium hydrogen



F3C---~ NN ~-M N H N Acetal dehyde (0.15 m) and a
sol ution of ammonium acetate (194 ny) in nethanol (3
m) were added to a solution of Conmpound 251 (107 ny)
in 15 tetrahydrofuran (5 m), and the m xture was
stirred for 3.5 hours at_rgemtenperature. The
reaction mxture was neutrized by addition of aqueous
S g iyt ,0gaid € afhionats @l d41va .50 THY .o W8Sl ayer
extracted twice wth ethyl acetate (100 m). The
orvgenidir 1 ey eyvenasa ity ditdvad nemMere sty dullfa e gasl When
sul fate, and then the solvent was evaporated. The
r esicdue Wwesnipwa S ieathpgor0&d.si IThea rgelicdie was purified
chromat ogr aphy (hexane: ethyl acetate=30:70-1:99) and
t heh siddirapstadll icddim -dhencansd-ogetalply ddetatne): atdvywli el d
the title conpound (25 ng) as a colorless powder (np:
5 1653-aer 3P @3 3 PHIAWR cBbornERrmpsthdspLlesdppin to
2.40 (3H, s), 8.03 (1H,_dd, J = 8.6, 1.5 Hz), 8.15
(el 3y mixgugepf of lys spbgtagcess (89 - ( 1Al lpeg) the
9.45 1H,. s), 12.78 (1H, .br) 99 - Table 1 Conpound
SEFTECAlL R 1 CSRRITb FORS EPeapEth F AT e,

gé%?.%5ﬁw¥§fya%%hkc%%g%du% %%%Dsﬁgéén e C1%6g %ﬁ%ﬁhre of
chlcroform-methanol, and then this mixture was
10 filtered. After the resultant material was dried over
anhydrous magnesium sulfate, the soclvent was
evaporated. The residue and the previously obtained
mixture of olls (*) were purified by silica gel column
chromatography (chlorcform:methanol=9:1) to yield 1-(2-
15 hydroxyethyl}-~3-methylimidazolidin-2-one (907 mg)} as a
light yellow oil.
'H NMR (300 MHz, C©DCl;) & ppm:

2.80 (3H, s), 3.29-3.45 (64, m), 3.74-3.79 (2H, m)

0
HO\//\N)J\N—‘ME
20 (3) A Dess-Martin reagent (1.094 g) was

added to a solution of 1-(2-hydroxyethyl)}-3-
methylimidazolidin-2-one (372 mg) in chloroform (10
ml), and the mixture was stirred for 1.5 hours at room
temperature. This reaction sclution, to which methanol

25 (10 ml), Compound 204 (400 mg), and ammonium acetate
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15

20

-~

S~J-~-N 7.07 (1H, d, J = 7.9H ), 7.52 (IN, bd, J N
mpound 1 - 7.9Hz), 7.61-7.72 (2H, m, 7.81 (IN, d,
-NJ - 3.4H ), 7.98 (2H, d, J - 8AHzl, 8.27 (2H, d,
= 8.4H.), 13.10 (IN, bs) (300 MHz, DMSO- d6) 6pp.:

.11 (2H, a), 7.06 (IN, ’8é 7.8Hz), 7.43 [IN, bs),
.53 (IN, bd, J = 7.8Hz), 0-7.70 (2H, Conpound 2

0- &% Qng2)48ﬂer\%( a@tﬂ)ﬂ(lvf\&s Gt idrrad-RH2)a. 5/ h3& &t room
OH m, 8.16 (2H d, J 8.2Hz), 12.90 (I'N, bs) (300
Wemﬂﬂ!ﬁ@di@ opprier’ .8k dNcthon sbi1fit3%r s Qijlluted
3.3HZI, 8.02 (2H, d, J | Conpound 3 ~e~s ~jN B.2H.),
B8 H Id4 1 akofb®,3HA)is B4t idN (Wdd wishdd 46 diRHE  d,

J 8.2Hz), 8.75- 9.00 (2H, .) 1300 MHz, DMSO d6) 6pp.:
7. kAR d Hduedls BoiLit(ildy, of sbdiuh IHJroghkB88- 8- 10
Conpou~d 4 255.5-256.D m (5H, m, 8.25-8.40 (2H, .),
8.cAxrbldmited, Aften thorgaris (UaNemiwasl3dkd loterbs)
0 0 (300 MHz, CDCL13) 5ppm 1.69 (3H, d, J 5" 6.5Hz),
Sar@mnﬂus(qmaﬂneseuaHS)ul t@2 thenmpedivend Na@E2H, ),

6.89 (IN, d, J - BAH.) 13 .,!'rN7.23 (2H, m, 7.34
(|eNaP§))rat*Pd72 (T’Z‘lff r&SldGIEI yas pupifjieds threerpings py.
SsZﬁlca gel fﬁ mn J%f%matography (chloroform:methanol

=20:1 — 15:1), (chloroform:acetone=2:1 — 1:1) and by
NH-type of silica gel column chromatography
(chloroform), and then recrystallized {(ethyl acetate-
diethylether) to yield the title compound (27 mg) as a
colorless powder (mp: 232.0-233.5°C).

'H NMR (200 MHz, CDCl;) & ppm:

2.45 (3H, d, J = 0.9Hz), 2.83 (3H, s), 3.30-3.54 (4H,
m), 4.47 (2H, s), .75 (1H, s), 7.8%9 (1H, dd, J = 8.6,

1.5Hz), 8.12-8.21 (lH, m), 9.03 (1H, s)

Example 44

Synthesis of Compound 240

Q/NH

(1) Sodium hydride (393 mg) was washed twice

with hexane, and then tetrahydrofuran (10 ml) was added



0 (300 Mez, DMSO-d6) 6ppm 1.47 (3H, .1, 4.95 (IN,

.0, 5.95-6.28 (3H, .), 6.93 Conpound 6 s rN
140-0-148.0 (IN, .), 7-13-7.45 OH, .), 7.68 (IN,
7.90-8.05 (3H, nmu, B.15 (2H, d, J ON 8.1Hz), 12.72
~IH, 0 (300 MHz, DWMSO d6)_ 5@ gL 2. 57 (3H Compound 7

a N6.07 (2H, W 7.02 (IN, be), 7.25-7.47 O N
1559, 0 MyvaBse 17+ SRE M i) arb. 136:7e( Huh d.tod which
Wr 0 - 8.5Hz), 8.26 (IN, s), 12.85 (I'N, bs) 0 (~~H
N 330 udizn RVEQE doheppd sZnthes3Hedlin B 1E0 462H1)
s), 7.06 (IN, d, J - 7.6H), Conpound 8 7.20 (IN, s),
7.8500 N} do, tdtrahy@idofuran (N07ml3 (aN, dakled drPpwise

(2H, d, | = 8.3Hz), NOS8.26 (2H, d, J - 6.3HzZ), 13.D5
( w1 Lgs ke e@ iBi0( 300 vz, r aDMBO- a&)si@;epmhez vaGsedHatabelow
6.10 (2H, a), 7.05 (IN, d, J - 8.1Hz), Conpound 9 N

NH0°876. BERY- Bhis18ohiNjion) vaF. 41tk bey, S7TmbButed, a
bd, J - 8.1Hz), 7.75 (IN, be), 7,94-8.08 (3H, m,
SSPérU(tzFln @f sil—tsrzﬁ )Jtyizdwarppmat@e)wl@a g)oim

(300 3H, t, i 7.6H), 2.71
(?ﬁtr&hysir?f@ma}l éﬁml rﬂas aaldfel srppwmse~mh@mt0a)at

% a?e %eg@era%Hr%, an%ltwe(%Txt%ré ;agss k?re%dfo% 2

hours at room temperature and then for 18 hours at 50°C.

10 A saturated aqueous solution of ammonium chloride and

15

20

ethyl acetate were successively added to this reaction
mixture, and after the organic layers were washed with
a brine and dried over anhydrous magnesium sulfate, the
sclvent was evaporated. The residue was purified by
silica gel column chromatography (hexane:ethyl
acetate=2:1) to yield tert-butyl 3-[2-{tert-
butyldimethylsilanyloxy)ethyl]-2-oxcimidazolidine-1-
carboxylate (1.54 g) as a colorless powder (mp: 35.5-
45.5°C) .

'H NMR (300 MHz, CDCl;) & ppm:

0.05 (eH, s), 0.89 (9H, s), 1.53 (%H, s), 3.35 (2H,

t, J = 5.2Hz), 3.48-3.55 (2H, m), 3.71-3.79 (4H, m)

o ALt
Me

Me Me
Me

(2) A 1.0M sclution of tetra-n-butylammonium



".Y UH, bs), 7.97 (2H, d. J - BAH ), 9.26 (2H, d, J =

8.4H.), 13.05 (1H, bs) (300 AEz, DWVSO d6) 6PPM 1. 26

H t, J 00~ ~40 7.5Hz2), 2.71 (2H, q, J = 7.5H.),

6.10 Conpound 11 5~SIl N -Kgl~ (2H, a), 7.05 (1H, d,

J =8.1ffz), 7.19 N 259.5:-263.5 (1H, a), 7.42 (IH,

ba), 7.59 (IH, bd, J -~Y 8 1H ), 7A2 UH, b.), 7.99

(Auotide 8 2Ha)rahyddd fukidn 09).358mlS Wad aHdeH to a

8.2H.), 12.87 (1H, bs) I 0 (300 ~Z, DVSO d6) 6pp.:

6-st2 ut2ldn @), terB-BNty@D 3N([2-08ettH, d, J = B-Myj,

7.49 (1H, bd, J Conpound 12 ~, N - RAH), 7.63 (IH,

b&ut yi.dl@e(tm,l sallanySpxy.) et h(yz,Hi 2¢ oxbiml&aziﬂl)z,dlmez-a -

(2H, d, J 8. 2H) 0 (300 ~., DSO-d6) Spp.: 6.12 (2H,

a}:arb@xwl@lge(l R-58, 9) ingtgHrazhydraguzas3 ((1sz1 , and

Cbnpound 13 ~rN 273.0-275.5 n) 7.63 UH, b3), 7.74
sylxtwrggwsﬁ cpfirred for B- hpurgags ropH, tespergtive.

i 2Hz), 13.03 (IH ba) 0 (300 ~~, CDC13)
85‘65?1&21? (¢ Hmlé) Waé éfﬁdeéoﬁﬁoﬁﬁ& rgagtion sglutdogg and
U@hedsfinnz wgsogvegﬁraaedj T§e7ﬁffldbeoaﬁé%g@%g§6%d

(b, TSR 8RR uk bbondloaRaRhy (EH etbietnd)
7089n62B1-90:9 S8 dHE) 0 Piefl tert-butyl 3-(2-

10 hydroxyethyl}-2-~oxoimidazolidine-l-carboxylate (940 mg)

15

20

as a colorless oil.
'H NMR (200 MHz, CDCls) & ppm:

1.39-1.58 (9H, m), 3.27-3.86 (8H, m)
HO\/\N N/( kMe

(3) A Dess-Martin reagent (1.47 g} was added
to a solution of tert-butyl 3-(2-hydroxyethyl}-2-
cxoimidazolidine-l-carboxylate (800 mg) in chloroform
(8 mi), and the mixture was stirred for 1 hours at room
temperature. This reacticon mixture was diluted with
ethyl acetate and filtered through celite, and a
solvent in the filtrate was evaporated. The residue,
to which tetrahydrofuran (30 ml), methanol (15 ml),
Compound 204 (1.00 g), and ammonium acetate (2.14 g)
were added, was stirred for 16 hours at room

temperature, After the reaction solution was diluted
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15
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w 8.04 (2H, d, 7H.) ~N (300 W, DMBO d6) 6ppm

J = 9.
2.34 (3H, a), Conmpound 16 a 295.0-295.5 7.24 (IH, .),
8.00 (2H, d, J = 8.5 Hz), N 8.10- 8.37 (4H, .], 8.86
(1H, or.1, 9.48 (1H- a), 13.33 (IH, bra) F, (300 ~-,
~0-d6) 6pp.: 2~35 M .1, _GCeprpound 17 7.21 (1fl, a),

7.34 (2H, do, J 9.9, a.9 283.5-286.0 H), 7.98

( 2fifth ¢hlbrSAdam, TH& (Hution %ab Wadhed wik BBAH) ,
13.20 (IH, b.) 0 (300 M, WSO-d6) 6pp.: 2.35 (3H, N
7.58¥ udaledapquecddd (2Rutddn b= sBhdium & y28bg@en281. 5
BAHz), 7.43 (1H, bs), 7.94-8.24 M 13.02 (1H, os) 0 5
0 3B NNLe -CDTAE Bopleoud. 3@ ye3Hwas, ekt r@Red wa.t0O
(2H,_9S), 6.60 (1H, d, J N Compound 19 -~r,
205152601010, gHter 6h84 ortEnid, layers. @Hr)e chmtined
(1H, dd, J =7.9, 1.7H), 7.19 (1H, d, J 101 - 0 O
(@@Qem‘i@r pREOSdEr e myRT zm@lg’d(r@Hs gponezizm oNlfdte)
% , 6.07 (2H, ~), Conpound 6.98 (IN, d, J -
) polyens @Pﬂ ea’apfrai.edzo 15 Gesidle WRSOPaai)ed
I?yzggéyﬁadgg} column CE %atoérggh&lN d. J 1.7H),

(chloroform:methancl=40:1 — 20:1) to yield tert-butyl
3-{5-benzothiazol~6-yl-4-{4-methylthiazol~2-yl)-1H-
imidazol-2-ylmethyl]-2-oxoimidazolidine-1-carboxylate
{983 mg) as a light yellow amorphous.

‘H NMR (300 MHz, CDCls) & ppm:

1.49 (94, .s), 2.44 (3H, d, J = 0.9Hz), 3.50-3.58 (2H,
m), 3.76-3.84 (2H, m), 4.58 (2H, s), 6.76 {1H, s),
7.88-7.96 (1H, m), 8.14 (1H, d, J = 8.7 Hz), 9.03 (1H,

S)

f
e

(4) 4N hydrochlecric acid/ethyl acetate (4.03
ml) was added to a solution of tert-butyl 3-[5-
benzothiazol-6-yl-4-(4-methylthiazol-2-yl)-1H-imidazol~
Z2-ylmethyl]-2-oxoimidazolidine-l-carboxylate (800 mg)

in methanol (8 ml}, and the mixture was stirred for 18



11.76 (IN, b.) 0 0 (300 MHz, DVSO-d6l 6pp.: 0-93 (3H,
t J 7.3Hz), 1.63 ~2H, qt, J 7.3, 7.3 H ), conpound 21
2.28-2.41 (5H, n), 6.07 (2H, s), 6.98 ~-NO M(IN, d,
J8.1H), 7.12 (IN, S), 7.46 w (IN, bd, J OIHz),
7.79 (IN, bs), 11.25 (IN, ¢»). 11.78 (IN, bs) 0 0
(300 MHz, UMBO-d6) 6ppm 2.36 OH, s), clnt-m6.08
[ 2durs) at7 r@bm( kMmpéradured. 2HfkerCompourt 23 N Ndlution
223.0-225.0 7.15 (IN, d, J = 1.1H), 7.48-7.68 (4H,
. Was7d83uteN, with 8hQ8r62ZHrm) th6sbHEplut ibh Was( kMshed
bal, 12.21 (IN, bs) 0 (0~~HN (300 MHz, DVSO-d6) 6ppm
2w3ZhON, sdtufatht] @qu)msssalu(:zbln 8f, s6dD7m 2drShen
7.00 compound 23 (IN, d, J - 82H.), 7.10 (IN, d, J -
ocevponas? . ( | RheddgugousBlayek. wHs) extFahed] Nitps)
300 WVHz, OVSO-d6) 5ppm O B8 OH, t, J 7.4Hz), 1.54
5 (QHlOanOJmT 7A£te¥ gP«EI organig 2Ryers wese combidEd
n.d 21 NH 181.0-184.0 4.31 ~2Hd J - S. H.
6t8?e§he# 80<( ARied, oyes gnhygyous, megpleﬂlual ssllfatef
(IN, 7 8.30 (IN, t, J
tg 4%9)1"9?: ﬁ%S(FKFEDBﬁte?BOO'T\IWFI LESBIEe. HaY Bﬁﬁlfled

b§4s£§t%asgel 622 Ehromagographgt) 6.07 (2H,

(chloroform:methanol=20:1 — 10:1) and recrystallized
10 (chloroform-ethyl acetate) to yield the title compound
(392 mg) as a colorless powder (mp: 236.0-237.0°C).
'H NMR (300 MHz, DMSO- d6) & ppm:
2.34 (3H, s), 3.23-3.32 (2H, m), 3.40-3.48 (2H, m),
4.35 (2H, s), 6.53 (1H, s), 7.16 (1H, d, J = 0.9Hz},
15 8.10-8.17 (2H, m), 8.86 (1H, brs), 9.44 (1lH, s), 12.83

{1H, brs)

Exanmple 45

Synthesis of Compound 242

s
N N
| E*—\ O

N HN
H
O

(1) Sulfuric acid {2.86 ml) and water {6 ml)

=
(‘
w

20 were successively added to a solution of chromium(VI)

oxide in water (3 ml) while ice-cooling. This solution
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N 217.5-219.0 1.00 (IN, d, J = B.IHz), 7.11 (IN,
Conpound 251 10 5~- 7.42-7-59 (411, .), 7.77 (IN, bs),
7.92 (2H, d, J =8.4H ), 8.32 (IN, t, J - 5.4Hz),
12.51 (IN, ba) (300 ME., DVSO d6) 6pp.: 2.34 (3H, 3),
3.42 (2H, s), 3.72 (3H, s),g#.31 (2H 0 J = 5.3H),
6.07 (2H, 9), 6.85 (2H, J conpound 26 s V~- pw
165.s5aH62d5 @pllse tbh @l spiNtidn $f=2B. 2Hz~, 7. 13
(IN, d, J =0.9Hz), 7.22 (2H, J = SAHz), 7.48 (IN,
daydroxyBe2hylokdtlarne?. (16 00 ) i€, adetohe7H2P, m8.}5%Fhile
(IN, t, J =5.3Hz), 12-48 (IN, bs) 0 (300 MHz, CDC13)
SppRT c2od4n@3mitl, ah inGidlklz empe@it(2k, keptibelow 20°C,
5-9Hz), 3.18 ol ~ 155.5-157.5 ~11, t, J - 5.9Hz), 6.00
(2Rd §}1e Birgureompsund izred £pr12r hNuLH dt]roo@. 9H. )
6.B6 (INd, J - w8.1~.): 7. 24 (IN, ~d J - 87
1t?mp)erat?r96 (QNPr@paylol vagHzyded( 3bermEe, SDI\/@Sd@)D

g Sg : 7. 4H. { 1.50_ (2H, qt, J =
7qﬁggf t eHr?ﬂEtGQH' pndJ hl; 6Q}yt12n3Ha§3ﬁllgyed with

T45Rg 186502tk 2ng. talipppa’ 'éﬁ%?u@bwei}:f?égghﬁ N g
(kA PEeye felqvanieolvush Batfe 5 hnp RilRkyoq1 dFer
(%QQ Qk@ragggﬁ3%wgeg?¥%%P98tg§ﬂ aEétage.O ﬁféerGtﬁgE)’

~3H
organic layers were combined together and dried over

anhydrous magnesium sulfate, the solvent was
evaporated. The residue was purified by silica gel
column chromatography (neutral, chloroform:methanol=9:1
— 4:1) to yield oxetane-2-caboxylic acid (83 mg) as a
light yellow oil.

'H NMR (200 MHz, CDCl3;) & ppm:

2.76-2.90 (1K, m), 3.01-3.21 (1H, m), 4.68-4.87 (2H,

m), 5.1% (1H, dd, J = 9.2, 6€.6Hz)

(2) l-ethyl-3-(3-dimethylaminopropyl) -
carbodiimide hydrochloride (167 mg) was added to a
solution of Compound 70 (301 mg), oxetane-Z-carboxylic
acid (74 mg), and l-hydroxybenzotriazole monohydrate
{118 mg) in N,N-dimethylformamide (1.5 ml), and the

mixture was stirred for 3 hours at room temperature.
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Compound 29 2.84-3.01 (4H, .), 5-99 (2H, a), 6.69 (IN,
d, J =0.9H), 6.B4 (IN, d, J = 8. IHz) 7.26 (IN, dd
J- 81, 1.7H), 7.38 (IN, d, J | 102 (300
MH, CDC13) 5pp.: 0.96 (3H, It, J 7.4H.), 1.69 (2H,
qt, J = 7.4, 7.4]1H), 1.80s4. 94 (2H, m), 2.22 (2H, t,
J = Compound 30 0 134.5-138.5 ?AH), 2.45 ~31H, d, J -
0.ZGHe)r, tRe7Pefictioh MmiktAR) wad 4Q 10dRd WAtH chl®rdfo¥m,
5.9H.), 5.99 (2H, s), 6.03 (1H, b.), 6.72 (1H 9),
6.8 s( Milxtdhre] wasSANshed7 wd%h @ Nathdatle® aqoRRs,
7-55 UH, b.) H (200 Mz, D~Qc!6) 8ppm 1.82 (2H, tt, J
:splppi@pgﬁf)goﬁiuﬁ hedrogen zaz®ofizide.lt Th
31 J = 6.9Hz), 2.35 (3H, J, J - 0.9H), 2.66 10 5~-
les/@Zf Wast exgracredrryics, 0ith2Rhloyofore9 @it the
J - 8IHZ¥L 7.09 (1H, J, J 0.9H.), 7.46 (1H, bd J =
sorfgifPlC7 rFeIrpE| Herss)tom@zmgg trsethsyr @ndl30e imd~over

5ppm 1.57 (2H, ILtt, 7.4, 7.4H.), 1.86 (2H,
t?n Xdrogs4mag?e§H“? S?Afaéﬂ §heyselyegfy yaso 74

2 6.66_(1H, d,

ezf Poaab‘ﬁéy @gg I?FNC‘LE wgs. Pérllﬁlfd byosilich 9gd,

5ppl§mé §§ éﬁ %bgga%§¥ AEhEO%ng Sogégﬁgﬁﬁ?w§§>ql—6915:1)

(2H4 Eécrystalllzed (chloroform-ethyl acetate) to yield

%

the title compound (265 mg) as a colorless powder (mp:
224.5-226.5°C) .
'H NMR (300 MHz, DMSO- d6) & ppm:

2.34 (3H, s), 2.52-2.63 (1H, m), 2.86-3.00 (1H, m),
4.38-4.67 (4H, m), 4.99 (1H, dd, J = 9.0, 6.5Hz), 7.15
(1, d, J = 0.9Hz), 8.03-8.17 (2H, m), 8.52 (1lH, t, J =
5.8Hz), 8.87 (1H, s), 9.44 (1H, s), 12.72 {1H, s)

Compounds listed in Table 1 were obtained by
performing the same procedures as Examples 1 to 48,

using corresponding materials.

Exampleds

Synthesis of Compound 250

N CFs
N = ’jr
I s
s

(1) t-Butyl nitrite (679 mg) was added

dropwise to a sclution of 2-amino-4-



J=7.4, ~AH), 2.02 (2H, t, J - 7AHZI, ~S 2.34 M .),
2.65 (t, J = 7.5H.), 3.07 Conpound 33 IN 132.0-133.0
(2H, to, J - 7.5, 5.4ft), 6.06 (2H, s), 6.99 (1H d,
J -8.2Hz), 7.09 (IN, d, J - 0.9H.), 7.50 (1H, bd, J =
8.2H.), 7.77 11H t, J =_S4d.), 7A2 UH, bs~, 12.20

j1ff, b.) 00 (300 MH, DVSO-d6) 5pp.: 2.34 OH, d, J

1% A AN o8 1(t2H, 90 . ith abetGHRAUNG 34 N
ON 9. 2HC%r 7.21 §|Nazdm836(1 H?jl & 46e(IH do, ﬁ(

8n2,) WhiHe) ,ick-6@oliNg,dand the?ll'l@)og@)e(ﬁ()((l)'\/l‘_ﬂbdide (1.25
DMSO-d6) 6ppm 0.69 (3H, It J 0 7.3Hz), 1.56 (2H, qt,
Jg) wa® graBluad)ly aRidedi CBeres),. 3. T4 (RHEctii@n mixture
7.3, Conpound 35 ~-, N -W199. 5 200. 0 5AHz), 6.07 (2H,
sWase sgirren, for 2 hyus 521 0°T, 2@£h(eIanh31)rgeﬂ 45 thlHN
bol, J - 82H ), 7.58 (1H, b.), 3.42 (Iff, It, J -
5%}&@?@@@%@6( fl}qldbsf)lo 300 ) NEBY, eBvBactsl Spice ¥izk
2H, sh 6.99 (IN, d, J - 7.9Hz),

ef?YéH ﬂceﬂitateJ ! 9. By, Fheaopgpnis Nagempo@sdageled
222..0-222- 7 J - 7.5 7.3H), 7.47 (1H,

&1ljca gegFE$%e? ége(fﬁpvsnf w§59§v€@9rat§d 7T Ft)
1 IH bs DMO- d6)
S%Fe)r%nl )pufl%:}e% géﬁﬂ’s)‘llﬁ)agfeézﬁ"lflf“h\] _7.1H),
3Cg%omatography (hexane:ethyl acetate=80:20) to yield 2-

icdo-4-trifluoromethylthiazole (747 mg)} as a brown

solid {(mp: 35.5-36.0°C).

'H NMR (300 MHz, CDCls:) & ppm:

7.75 (1H, gq, J = 0.9 Hz)

CFj

.4:]/

(2) To a solution of 6-ethynylbenzothiazole
{402 mg) synthesized in Example 17-~(2) and 2-iodo-4-
trifluorcmethylthiazole (708 mg) in acetonitrile (8
ml), triethylamine (12.5 ml) and
tetrakis(triphenylphosphine)palladium (151 mg) were
added under nitrogen atmosphere, and then was heated
under reflux for 3 hours under nitrogen atmosphere.
After the solvent was evaporated, the residue was
purified by silica gel column chromatography
(hexane:ethyl acetate=85:15-70:30) to yield the title

compound (573 mg) as a yellow powder {(mp: 153.0-
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15

290

Conpound 37 N (2H, t, J = 7~IH), 6.11 (211, S), 7.06
~ NON (1H d, IT - SAH), 7.23 (11H J, J - |.OH),
7.33 (1H, do, J - 8.1, 1.5H.), 7.51 (1H bs) 0 (200
Mz, CDC13) 5ppm 0.90 (31H, t J ( O 7.3Hz), 1.51 (2H,
qt, J - 7.3, 7.3 Hz), 2.43g£3R d, J = |.lHz), 2.66
(2H,.), Compound 38 5-1 108-5-108.5 3.10 (2H, .),
3124 (Pft) to, J = 7.3, N5.4H.), 5.91 (IH b.), 6.00
(2, ), 6.71 (1H J, J - 1.1Rz), 6-85 (IH, d, J =
8. I YR 7( 280 (MM, dopC D)= 8pbm:1. 8H ), 17.39 (IH, bs)
0 ( O (300 MM., DVBO d6l Sppm 1.93 (2H, tt, J =
7. 47 .T44K1H, 21d26112=4]3 (55H1.% 6&)Corpaund 139 EerJ &2H,. 9
J - ~AH), 6.06 (2H, 6.99 NO ON (IE J,
8Hzhio) 8.2.610 1H,Hdds) J 7 BLS,( DHE bict) ,J 8- 28. 2(HI.H),, d8,87 =
(1H, b~), 12.08 (1H, bS), 12.25 (1H, bs) 103 1 300
- TDVEESd 6 ) 6pP.-110. (84, (3, t, J - HI1 " 3Hz ), ;.40
(2H, qt, J ~ 7.3, 7.3Hz), N 1.92 (2H, tt, J - 7.8,
76I+~) 2.15 (2H, t, j - 7.6HZ), 2.34 OH, 9), 2.64

t, Conpound 40 75.0-79,0 J - 7.6H), 3.00 (2H,
Exaﬁplef73 0 5.4H.), 6.07 (2H, s), 6.99 (IH d, J

.51 (1H, lod, J 8.IHz), 7.81

(FMH%%‘eS}S o Eﬁ.r“?sz‘l?.ng%]l(lH, bs), 12.24 (1ff, ba)
(300 MHz, CDC13) 6pp.: 1.82 (2H, .), 2.05

S

@]

~—+

N
Vg

Potassium permanganate (572 mg) was added to
Compound 250 {562 mg) in a mixed solution of acetone
(35.9 ml)-buffer* (20.0 ml), and the mixture was
stirred for 30 minutes at room temperature. The
reaction mixture was cooled on ice, and after sodium
nitrite (2347mg) was added thereto slowly, 10% sulfuric
acid (2.4 ml) was added dropwise thereto. After this
solution was stirred for 15 minutes while cooling in
ice, chloroform (100 ml) and water (30 ml) were added
to the reaction solution, and then the resultant
solution was filtered through celite. The filtrate was
separated, and the aquecus layer was extracted again
with chlioroform (100 ml). The combined organic layer

was dried over anhydrous magnesium sulfate, and then



10
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20

t2H, .), 2.42 (3H, .), 2.
6.8Hz), 3.28 (2H, t, i =7.a
6.89 (1H, d, J - 0.9Hz), 6,89 0 OH (1H d, J =
8.1H.), 7.14 (IH, d, J 1.7ffz), 7.20 (1H do, J =
8.1, 1.7H) (300 MR, CDC13) 6pp.: 0.91 (3H, t, J
7.3Hz), 1.51 (2H, qt, i = 7.3, 7.3H), 1.69-1.91 (4H,
Mthe2 s3l viedld, was &vapdradids)., 24 MsiGuel wasop%in)fyled
2.84 (2H, t, J - 6.7H), 3.21 (2H, to, J Conpound
4Dy7 s31iGalle)l, colln( ldHrdas)kogea@®( 2heutdadl (1 H d,
J - OAHz), 6.86 (1H, d, J GlHz), 7.33 (1H, bd, J =
8hieHane :BL4¥ 1 @lcHtalis)50 : 6RO thHz,i eCOCAhebpitle compound
1.77-1.97 (4H 0 2.43 (3H, d, J - |.DHz), 2.48 (2H, t:
nﬂlléomgduﬁé 43 yelloNOp6w8Hr) ,(mp.:89 6(32H-1t64 .5 °C)6. 00

N (2H s), 6.71 (1B d J - 1.OH), 665 (Iff d J
—bpEgmry : 509@uml ydrogen. carbHnpte7. (3487 g39a0d, ),
7.51 (2H, d, J 8.4Hzl, 7.67 (IR bs) 0 (30D MHz,
D@B@VQG?HEpBaGHfSSZmlSVAf@&ﬂ (68.97902Mere, dissolved in

%gg 2.65 (2H, t, J = 6.5Hz), 3.69 (3H,

Yatﬁ 8 d, J = 5.9Hz), 6.07 (2H, Conpound 44

174%%”3%5@%?)1"1% f@#frH éﬂbﬁ%{s ?IZEE_IZ)OI: e
7. 5§ § 4Hg 92% ‘:1%2 %' Ho)so7-(88, Ly, (&Hy7PS1y,842° (1H

3 (2H, t, J - Conpound 41
), 6.03 5~. (2H, .),

Exampled8

Synthesis of Compound 244

Acetaldehyde (0.15 ml) and a solution of
ammonium acetate (194 mg) in methanol (3 ml) were added
to a solution of Compound 251 (107 mg) in
tetrahydrofuran (5 ml), and the mixture was stirred for
3.5 hours at room temperature. The reaction mixture
was neutrized by addition of aqueous sodium hydrogen
carbonate solution {50 ml), and was extracted twice
with ethyl acetate (100 ml). The organic layer was
dried over anhydrous magnesium sulfate, and then the

solvent was evaporated. The residue was purified by



ow b.) (300 ME., DVMSO d6) 5pp.: 1.48-1.75 (4H, <0 .),
2.09 (2H, t, J - 7.2H.~, 2.34 OH, d, J - |1.0O+), 2.64
(2H, t, J = 7.5H.), 6.07 Conmpound 45 (2H, 3), 6.72

(1H, b9l, 6.99 (1H, d, J NO 8.2Hz), 7.09 (1H, d, J =

1.0H), 7.26 ~NIH b.), §g50 UE, do, J - 8.2,

1. 7Hz), W6 1.82 (1H, d, J = 1.7H), 12.21 (1H b.)

(30QiMZ g &D@lﬁ)u&p@hro&a%%g&%:dh&' héxanle 1 4.00

(2H, s), 6.71 (1H d, J = 11(2H do, J

- el at@=8ff:-N0—17991 4LRH, tﬁeﬁ39@cM7|ZtaD&/EQeﬂ6)(n5ﬁBthe—

0.88 (3H, t, J 7AHzZ), 1.54 (2H, qt, J - 7.4, 7.4H),

2eBy2Hcettatd)- th 4He)ld 2h33 tOleSeomGompaun@ Ahgl as a

4.33 (2H, d, J = 5.4H), 7.13 (1E, '~~ N ~ N 7.28

(Zdlogdess pogcer gm@kizl9085049¢2H°Clw .), 8.32 IIH,

t,.J = 5.4H.E1, 12.58 (1H, bs) (300 Mz, ~O-cl6) 6pp.:

2. 3B VMR §30 MH@;ODMS()} d6) 8S M, d, J - 8.7 H),

7.14% , 7.84 (2H, d, J = 8.5

Conpod d 581 Hf)) ‘fi @é (é éd JJ——3856Hz)1 58 Hz4 , (§H15

Ho~~ d, 12.95'(1H

(ééé I\/FEL' JDWB@) é6j’123pp8 3é é&HEHSja §-87 (éﬁr @rSJr—-" 45
I Compound 49 >300 7.42 UH,

z‘z)H ?85% %ci“‘ Bré s 1, 7.99 (2H d, J = 8.4

H), 8.04 (IH b~s),



8.14 (2H, d, J = 6.4 H), 9.73 (1H, 12.B2 (1H, b..) |
104 (300 M, DMO-d6) bpp.: 2.34 (3H, 5), Conpound 50
>300 7.22 (IH S), 7-44 (IH brs), 8.00-8.20 PH m,
8-B7 (IH brs), 9.47 (1H, s), 13.15 (1H, brs)
Conmpound 51 210.0-211.0 Cogpound 52 217.5-218.0 (300
Mz, DMBO-d6) 6ppm 1.40 QH, °t, J - 7.6 Hz), 2.44 M d,
0.9 Hz), 3.04 conpoung231HC (2H, q, J - 7.6
7.36 (1H, d, J = 1.1 Hz), 7.84 (IH, .), 8-29 UH,
8. 61 (1H, n) 9.5B (1H, Conpound 54 Q\-

Al [ [

P33 T«
H-—n-

5-1416. 0 Euunu Pz T 0= 155 Conpotnd—56
OmpOuTy Struc N
1908190 (ﬁﬁsum@mfs PP 996 OH t, ) Tees Hz)
” a L AN
139151t (2t 7p- 185 2H—m——244©C;
{ i -
111 Hz), L Conpound| 57 (20, t, ] |0 fue odd-d6 apﬁn @Ql 2, s,
(LHoSd 2| 7s M, dd] J - B.5, 1. Z’_-gF—IZI 5 3r81r =1'793§11|=r-|527(;§( b q
db ™5 L 856 0.5 Hz),[8.39 [1H s)[ o Ba P1HL P 15,0 o
Conpound 58 HClI 212.0-R14.5 [N Conpgtin@d 59°-2139 51049 b5
1p5—¢-366—H——CPCt3—ppp——D-91{(3H—4t+ I - 7 1 H )
1| 30- 1. 46, , . )e 1, 74- 1. 87 {300 MHz, DMSG-d6) Sppm: 6.11 (2H, s,
o L 7.06 (1H, 4, J = 7.8Hz), 7.43 {1H, bs},
compound 2 NH, o- 7.53 (1H, bd, J = 7.8Hz), 7.60-7.70 (2H,
L& 248.0-249.01 0" 50" (1%, d, 7 = 3.3Hz), 7.93-8.07
(38, m), 8.16 (2H, d, J = 8,2Hz), 12.90
(1H, bs}
{300 MHz, DM50-dB) &ppm: 7.65 (1H, m),
e N 7.92 (iH, d, J = 3.3Hz), 8.02 (2H, d, J =
Compound 3 <\-4N B.2Hz), B.0B (1K, &, J = 3.3Hz), B8.24
{1#, m), B.46 {2H, d, J = §.2Hz}, B.75-
9.00 (2H, m)
%&_@_«0 (300 MHz, DMSCG-d6)} Sppm: 7.34-7.48 (2H,
SN , 7.77 (1H, d, J = 3.3Hz), 7.88-9.10
Compound 4 N, - ml e dy .
P h 255.5-256.0 oy, ‘m), 8.25-8.40 (2H, m), 8.74 (1E, 4,
F = 4.0Hz), 9.05 (1H, m), 13.41 (1H, bs)
o
<
o f (300 MHz, CDCL3) Sppm: 1.69 (3H, d, J =
|,>_®_m, 6.5Hz), 5.19 (1H, q, J = 6.5Hz), §.02
Compound 5 N (2H, s}, 6.89 (1H, d, J = B.4Hz), 7.13-
N 7.23 {2H, m}, 7.34 (1H, s), 7.72 (2H, d,
vt J = 9.7Hz}, 8.04 (2H, d, J = B.7Hz),
10.64 (1H, bs)
O.
< H
o {300 MHz, DMSO-dé) &ppm: 1.47 (3H, m},
NH Hmz 4.95 (1H, m), 5.95-6.28 {3H, m), 6.93
Compound § o1 140.0-148.0 [{1H, m), 7.13-7.45 {3H, m), 7.68 (lH, m),
g 7.90-8.05 (3H, m), B.15 (28, d, J =
OH 4.18z}, 12.72 {1H, m)
(0
o,
%{ N*Q—{;, {300 MHz, DMSO—d6} Sppm: 2.57 (3H, s},
N 6.07 (2H, s}, 7.02 (lH, bs), 7.25-7.47
Compound 7| s - -+ _sl, ' .
dmpoun N 153.0-159.0 [\ oy my, 7.94-8.05 (3H, m), 8.17(24, d, 7
Mot - 8.5Hz), 8.26 (1H, s), 12.83 (1H, bs)
Q.
( H
N {300 MHz, DMSOQ-dé) &ppm: 2.36 {3H, sl,
s )—@—:N 6.10 (2H, s), 7.06 {lH, d, J = 7.6Hz),
Cempound 8 i T7.20 (iH, s), 7.55 {1H, bd, T = 7.6Hz),
N 7.73 (lH, ba), 7.97 (2H, d, J = 8.3Hz),
Mo 8.26 (2, d, J = 8.3Hz), 13.05 {1H, bs}
o
% o (300 MEz, DMSO-d6) Sppm: 2.36 (3H, ),
; 6.10 (2H, s), 7.05 (1H, d, J = B.1Hz),
hiH, 7.18 (1H, s}, 7.42 (iH, bs), 7.58 (1X
Compound 9 | -~ 4 4 ’
P N 276.0-277.0 |\ g = 8.1Hz!, 7.75 (1H, bs), 7.94-9.08
Me (34, m), B.15 (2K, d, J = 8.2Hz), 12.87
(1H, bs)




Compound 60 (2H

(2H, t, J -
8.5, 1.7 Hz),
9.03 (IN, s)

Compound 61 2.45 (3H,

HCL 7.85 (1H M),

), 2.44 OH, d, J - 0.8 RZ), 2.79

7.8 H1, 6.69 (1H s), 7.86 (1H, do, J -

8.17 (IF, d, J - 9.5 H.), 8.38 (1H s),
(300 MH-, DI\/SOd6) 5pp.: 1.05 (9H, s),
291 (2H s), 7.36 (IF, 9),

8. 30 (1R . J - 6.5 Hz), 8.62 (1H,

S).—-9. 89 (1H 9\ Conmpound 62 Rci 207.0-212. 0 Conpound
63 180. 5} N%-A5 [Conpound 64 gﬁ% 90 Qé;m e ot 5 o
Conpound -196 5 (200 M., . 3= w8 fo.20
p { z
( 3¥drecupe 104 .01 (2H, 2.44 {@Ho 'dss (i[lx d, ﬁ Q 1Hz), 7.80
- 4 .26
HY) . 2.59~ 305(2H, ). 5.34 ;335’@ ﬁg H")a,os?‘&f’
(IR——d, O - 9 Conmpound 66 {HC H.)|, (1
816, 1.8 B- 30 (142H, d,[| J = 8. ﬁoolﬂa) onsBasD Shor; b Bs (3a,t 3=
, 6.1
1/3 FE) )] (300 |NIT, E»@ﬂ?gﬁj Qﬁ d’J=Bﬁ4 o
(3C|ni}poutd,11\] 1. 23 ( 18#ds-257)5 (1 s 7-59 (1R, bd, J =
i, QS g &
Conpound HCI 2 44 (34, d,| J - O 2 Tl &y & 3l
ty J =76 H), 7.35 ((1H_d,| J - O.QZHH )‘2 E77”“0515' (1H,
.}, 8.29; d, =85 H), 861{ (1H d, J =1.4
50~ d6 6
Hz), 9.36 . (30Q ME ., DMBO- 48X preidlvpe mﬂ@?eg&ﬁ AR
d|condound 1¢}, O ] ) 7.21 (JIF, d,| J = O.;ngHzl 7637 b Qs), 7075 (1m, s,
He)y 8.23) (20 @, J =
conp. . ~d 88 (2H, b~.),| 7. 78|(1F, .)ang™5 {1H*d!
8/5 H).| 8.54 (IF, d, J 1.14 H), 9.54 (IH S
o
(
{300 MHz, CMSO-dé} Sppm: 6.12 (2H, s),
W 7.08 (14, d, J = 8_4Hz}, 7.38-7.53 (2H,
Compound 13 §,N 273,0-275.5|m}, 7.63 (1H, bs), 7.74 {1H, s), 7.9%
(2H, d, ¢ = B.2Hz), 9.04 (1H, bs), B.14
(28, d, J = 9.2Hz), 13.03 {1H, hs)
(O
[~ = {300 MHz, CDC13) Sppm: 2.74 (3H, 8, 6.01
compound 14| & {28, s}, 6.38 (1§, &, J = 7.8Hz), 7.14-
N 7.24 (3H, m), 7.70 (26, d, J = 8.7Hz},
Me §.05 (2H, d, J = 8_THz)
T ¢
|,>_©_(° (300 MHz, CDC13} Sppm: 2.76 (3H, ), 6.0L
compound 15| N, (2H, s), 6.89 (1K, d, J = 8.4Hz), 7.15-
N 7.25 (38, m), 7.89 (2H, d, J = B.7Hz),
e 8.04 {28, d, J = B.7Hz)
§
N, @ {300 iz, DMSO-d&} Sppm: 2.34 (3H, s,
s N 7.24 (1K, s}, 3.00 (2H, d, J = 8.5 Hz),
Compound 16 T 295-0-295.5 19 10- 8.37 (48, m), 8.86 (LH, brsi, 9.48
Ma (1¥, s). 13.33 {(iH, brs)
F
Ef (300 MHz, DMSO-d6) &ppm: 2,35 {3H, s),
a—®—3~ 7.21 (18, 's), 7.34 (2H, dd, J = 8.9, 8.5
Compound 17| Sy 283.5-286.0 B2, 7.38 (2H, d, J = §.3Hz), §.08 (24,
M m), 8.26 (2H, d, J = B.3Hz}, 13.20 {1H,
L bs)
F.
7 {300 MHz, DMS0O-d6) Sppm: 2.35 (3H, s),
S N @ N-e, 7.19 (1K, s), 7.34 (2H, dd, J = 8.6,
compeund 18] 4§ 281.0-2B1.5 g euzy, 7.43 (1B, bs), 7.94-8.24 (7H, m,
Me 13.02 (1H, bs)
Q.
(
O:O\j)[n»' {300 MHz, CDC13) &ppm: 2.39 {3H, d, J =
g A M 0.9Hz}, €.00 (2K, s), 6.60 (1H, d, J =
Compound 19 4 205.5-208.0 {0.9Hz), 6.84 (14, d, J = 7.9Hz), 7.15
e (1K, dd, J = 7.9, 1.7Hz), 7.19 (18, d, J
- 1.7Hz)




000 M, QVBO- d6) 6pp. :

CH s),

0.9 H),

7-
8.83 (IF, b~~),
(1H, or~) 106

16 (I H

2HC1 229.D-233.0 J

B Hz),
8.
CDC13) 6t

s

H’ d’

8.18 (1H, d,
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9.43 UH,
(300 Mz, DMSO- dél
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J
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6,p.:
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Compound 23

T O, L

8.7,

oo J 8- l,
(300 MHz,
g.%82), 3
(1H, d, J
0.9Hz), 7.
T.75 (1H,

DMSO-d6) Sppm:
.11 (2H, 8), 6.
~ §.2Hz), 7.10
47 (lH, 44, J
bs)

J..U

2.34 (3H, d, J =
67 (24, s), 7.00
(1H, d, J =
= 8.2, 1.7Hz},

Compeound 24

181.

0-184.

DM50-d6) Sppm:
.54 (2H, gt, J
t, J = T7.4Hz),
d, J = 5.4Hz),
d, = 8.1Hz),
.47 {1H,

.30 {1H, &, J = 5.4Hz),

ba), 7.

0.B8 (3H, t, I =
= 7.4, 7.4Hz),
2.34 (3H, s),
6€.07 (2R, 3),
7.12 (1H, 4,
77 (1H, bs),
12.45 (1, bs}

I =

Compound 25

217.

5=21%.

(300 MHz,
4.55 (2H,
7.00 ({1H,

DMSO-d6) &ppm:
d, J = 5.4Hz},
4, J = 8.1Hz),
7.42-7.59 {4H, m), 7.77
(24, d, J = 8.4Hz), 9.32
5.4Hz), 12.51 {1H, ba)

o}

2.34 (38, a),
6.07 (2K, s),
7.11 (1H, s),
{1H, bs), 7.92
{1H, &, J =

Compound 2§

165,

5-189.

(300 MHz, DMSO-d6) Gppm:
3.42 (2H, 8), 3.72 (3H,
J 5.3H2), &.07 {(ZE, 3}
5.68z), 7.01 (1K, d, J =
(14, &, = 0.9Hz), 7.22
7.48 (1B, Qd, J = 8.2, 1
d¢, J= 1.7Hz}, B.53 [1lH,
12.48 (1H, bs)

3

2.3¢ {3H, s),
3), 4.31 {2H, 4,
, 6.85 (2H, J =
B.2Hz), 7.13
{2H, T = 8.6Hz},
JTHz}, 7.78 (1H,
t, J = 5.3Hz),

Compound 27

155,

5-157.

Q0.9%Ez),
(2H, t,

2,91 (2H, t, J =
J = 5.%Hz), 6.00
(1€, d, J = 0.9Hz), 6€.B6
8.1Hz), 7.24 (1H, dd J =
7.36 (18, d, J = 1.7Hz)

5

(300 MHz, CDC13) 3ppm: 2.

44 (3H, d, J =
5.9Hz), 3.18
(2E, s), 6.70
{1H, d, J =
8.1, 1.7H=z),

Compound 28

148.

0-150.

300 MHz, DMSO-d§) Jppm:

04 (2H, t, J = 7.4Hz),
3,
7.94z2),
9Hz),
4Bz), 12.29 (1H, bs)

5.4Hz), 6.07 {2H, B

(
7.
2.
2,
7.
= 7.10 (1B, 3},
7.

5.

79 (£, J = 7.3Hz), 3.42 {2H,

7.82 (1H, bs}, 7.

0-8B3 (3H, t, J =

4Bz}, 1.50 (2H, qt, J = 7.4, T.4Hz},

2.34 (34, s,
td, & =
y. 7.00 (1H, d, J
7.51 {1H, bd, J =
o4 (1K, t, J =

Compound 29

6.4, 6.48z), 2.43 {38,
2.84-3.01 (4K, m), 5.99
(1%, d, J = 0.9Hz), 6.84
8.1R2), 7.26 (1K, dd J =
7.38 (1B, d, J = 1.7Hz)

d

(200 MHz, CDCl3) 3ppm: 1.

90 (2ZH, tt, J =
, J = 0.9Hz),
(2H, s5), 6.869
{lH, d, J =
.1, 1.74z),




%91 Hz), 8.94 (IH d, J =1.2 RZ), 9.49 (1H a),
9.69 (2H, bra) (300 ~z, DMBO-d6) 5pp.: 0.16 (31, t, |
7.4 H), 1.35-1.47 (2H, .), 1.77-1.82 ( 2H, .), 2.34
OH d, J - 0.9 Hz), 2.44- Conpound 75 2.~ (6H, .),

6.06 (2H, a), 6.99 (IH d, 10J12:_9.2 Hz), 7.09 (1H d,
J=1.1 H), 7.46 (IR do, J =0.2, 1.9 ff~), 7.75
(1H  In, J - 1.6 Hz) Conpound 76 2MpSO3H 118.5-128. 5

( 366V TEDEI3—6pp—— 176217 {4H 245 (3 =
0{9 Hz~,| -2.85 ~21, Con"pound 'mi’@?? ééﬁgiﬁﬂ zérz:m‘f”eémf,
3/02 (1.H 38, 20-3.32 (2H, L DAY, 785 s o,
(.LCEi*’ %03, e 51 7 He), é3 f?“drgm a;ggs;gaws “"'2’ N
Hz), 8.32 kil (1H brf), 9.Q93 (I H, uH, )i, 73
Sppm—3tA4F—(9H—a— -6+ 4—1F fALJlH'P'J‘ ki

3= 0.9 |&Bopound 73 H.), 2.76-3. oratzxsw;r,ggz gf;s%gg, 3s4e8
(BH,.~14 M. 1668 (1H| S), 7.85 (L= dwp. d>=8.aby - o dut 93 o8
HEY T8 7 YAH, ™ 0 =18.4 nd), 8.305% C1iL S &S o9 2 8
(LH ) |[(300 M, CDC13) 6pp.: 1.63(Z33" {23,;1[1’;413-91“2 43

( pH—e—3 09—HA4-—294 (1H—an | -Conpound

3| 96-4. AGTHUH, M), 6.67 (1H| bra), |#086, iy £10, 1.9 ok, e, g -
8| 4podd] HEOW8 17 (1H, d, il - 8 fi4 mgfﬁm ;’H;”’é'u-
bra), 9./0NI1H &, 10.01 (IH brgpesl §7m>c%ﬁap<@umd 58 (M 4,
207.5-2(8.5 (300 Mz, |DVBO d6) 5pplis. G 82%50- Guci, 356 tis, bs;

{300 MHz, DMSO-d6) &ppm: 0.83 (3H, t, J =

G.

§ 7.4Hz), 1.38-1.58 (4H, m), 1.69 (2H, tt,
J = 7.4, 7.4Hz), 2.02 {2H, t, J = T.4Hz],

SN i 2.34 (38, s), 2.65 (t, J = 7.5Hz), 3.07
Compound 33 N 132.0-133.0 [ (28, td, J = 7.5, 5.4Hz}, 6.06 (2K, s),
e 03’_\_,“, 6.29 (1H, d, J =8.2Hz), 7.09 (lH, d, J =

0.9Hz}, 7.5C (1, bd, J = 8.2Hz), 7.77
(1€, t, J = 5.4Hz), 7.82 (lH, bs}, 12.20

{1H, bs)

Q.
<
q o] {300 MHz, DMSO-d6) 3ppm: 2.34 (3K, d, J =
lN 0.9Hz), 6.0B (2H, s), 6.99 {1H, d, J =
T 8.2H2), 7.2l (1H, d, J = 0,9Hz), 7.48

(i1H, dd, J = 8.2, 1.7Hz), 7.60 (1H, d, T
= 1.7Hz}

Compound 33

N
Me
&L (306 Mz, DMSO-d6) Sppm: 0.89 (3H, t J =
o FS_(O 7.3Hz), 1.56 (2H, qt, J = 7.3, 7.3 Hz),
s A 2.3¢ (3H, =), 3.24 (2H, td, I = 7.3,
Compound 35 i I 199.5-200.0 |5.4Hz), 6.07 (2H, s), 6.97 (LH, d, J =
§.24z), 7.20 (1H, s}, 7.45 (IH, bd, J =
€.2Hz), 7.58 (1K, bs), 8.42 (1H, t, J =
5.4Hz), 13.45 (1B, bs)

N

H_<j> 222.0-222_517.37 (2H, dd, J = 7.5, 7.3Hz), 7.47 [1H,
bd, J = 7.9Hz), 7.80 (1H, ba), 7.85 (2K,
J = 7.5Hz), 1C.26 (1H, bs), 13.68 [1H,
bs)

Q.
5 H {200 MHz, DMSO-d6) Sppm: 2.39 (3H, d, J =
q o 1.0Hz), 2.81 (2H, €, J = 7.1Hz), 3.02
5+ N (28, €, J = 7.1Hz), 6.11 (2H, a), 7.06
N
Me

& u {300 MAz, DMSO-d6) Sppm: 2.36 (3H, s},
o o 6.08 (2H, s), §.99 (1E, d, J = 7.98z),
. ¢ 7.12 (18, t, J = 7.3Hz}, 7.24 {1K, s},
Compound 3§ 8
Me

o cund 37
one aH {1, d, J = §.1Hz), 7.23 (1€, d, T =

1.04z), 7.33 (1K, dd, J = 8.1, 1.5Hz),
7.51 {1H, bs}

G {200 MAz, CDC13) dppm: 0.90 (3H, © J =
% 7.3Hz), 1.51 {2H, qt, J = 7.3, 7.3 Hz),
:L_\—eo 2.43 (3H, d, J = 1.1Hz), 2.66 (2K, m},
§- N 3.10 (28, m), 3.24 (2K, td, J = 7.3,
Compound 38| 4§ N 106-3-108-515 4Hz), 5.91 {16, ba), 6.00 (2H, s}, 6.71
Me (18, &, J = 1.1%2), 6.85 (18, d, J =
8.18z), 7.23 (1, dd, J = 8.1, 1.8Hz),

7.39 (1H, bs)
[»]

<0 H {300 MHz, DMSO-d6] Sppm: 1.93 {2H, tt, J

; = 7.4, T.4Hz), 2.26-2.41 (5H, m), 2.68

Su N (2H, t, J = 7.4Hz), 6.06 (2H, 8), 6.99

Col d 39 h—), P ’

mpoun N Py {18, d, T = 8.282}, 7.10 (1H, &), 7.51

e (18, bd, J = 8.2Hz}, 7.82 (1B, bs), 12.08

(18, bs), 12.25 (lH, bs)




.1, 1.25-1.49 (4H, .), 1.70-2.09 (2H, ), 2.33-2.48
(3H, m), 2.90-3.29 (2H, .), Compo.o HCl 3.51 (IH m,
7.37 (1H s), 7.84 (IH dd, J =8.5 1.8 H), 829 UH
d, J =3.5 Hz), 861(IR d, J =1.7 H), 9.58 (IH,

(300 Mz, DWVBC-d6) 5pp. : 2.3k (3H, d, J 0.8 H), 4.53

(ZH sh 5.50 (IH, bz.), Conpound 82 222.0-223-0 7.15
LA ] H) ﬂRG1R(9I—| 1 RR7(II—|

T o5

I ’ 12 80 ( 1H b~;303bl;dH7G:QDHSO 66:@;8“1 4, (g}IaHz;’J =
Mz, [MBO-d8) 6pp. .4 Iad. 0% kel s tia™.
0.6 H),[ 2o7dady g&) sr@ZH 00 Ba50, (2

RS NS s U N
.), 7.13 (I H, cl, Ja 1Hz) 7:@2 ﬂz( & 35;54Hz),7_s3

1H, b8

( " AN
), 8 X085 (2H T, 8=90 (1 H, ST

LH)) (300 S SRCLST, JHpHE oL
L 2.38 OH|sen 2 48 { 3H. gﬁ &Jos

»
J _ 7 1 HZ) :ig:q); ?ng ,hnug}{ssjﬁ .89
d J - )), 7. 207(127::;1 71 8.1, 1.7Hz)

T

/‘\'_\

78 f ﬁw Mh‘zU,cnc)\.é) Sppnp mYe ] (3:1 t7J =
) QZZiSi ‘ﬁ‘z&!“ﬂm Rl
dg g = 0.9Hz), 2.84
6.
& sﬁ%)f; 25 T2 .
- z L d T =
ﬂnzt (11-1 b 02= ﬂal)l 7.43

{1H, ba)

=t -

@)
8.5, O.
(300 |MHz
.47 oH, |d,
.§ Hz), [3.5

oK

QE

PG
ol
[\NR

£ (300 MHz, CDCl3) ¥ppm: 1.77-1.37 (4H, m},
[+ 2.43 (3H, d, J = 1.CHz), 2.48 (2H, t, J =
6.3Hz), 2.89 (2B, t, J = 6&.1Hz}, 6.00
(2H, s), 6.71 (l1H, &, J = 1.0Hz), &.85
H—Q (1H, d, J = 7.9z}, 7.10 {1H, £, T =
7.5Hz), 7.24-7.39 (3H, m), 7.51 {24, d, J
= 8.4Hz), 7.67 (1B, bs)

Compound 43 %‘\
N
Mea

o {300 MEz, DMSO-dE) Sppm: 1.52-1.74 (4H,

1 mj, 2.17 (24, t, J = 6.1Hz), 2.34 (3H,
| s), 2.65 (2H, t, 7 = €.5Hz), 3.69 (3H,
N g s), 4.18 (2H, d, J = 5.9Hz), 6.07 {2H,
Compound 44| 4N 4 174.0-175.0 s}, 6.84 (24, d, J = 3.8Hz), 6.99 (LH, d,
Me H J = 8.1Hz), 1.09 (1K, s), 7.15 (28, d, J
= 8.8Hz), 7.51 {lK, bd, J = §.lHz), 7.83
(1H, bs), 8.25 (IH, t, J = 5.9Hz!, 12.22

(1H, bs)

(300 MHz, DMSO-d6} Bppm: 1.48-1.75 (4H,

& mi. 2.09 (2, t, J = 7.28z), 2.34 (3H, q,
o H J = 1.0Hz), 2.64 (2H, t, J = 7.5H2), 6.07
Compound 45 o (2H, ), 6.72 (1H, bs], 6.99 (1K, d, J =
f ° 8.2Hz}, 7.09 (1H, d, J = 1.0Hz), 7.2
Me Nr,

(1H, bs}, 7.30 (1H, d&d, J = 8.2, 1.7Hz),
7.82 (1H, 4, J = 1.7H2), 12.21 (lH, bs)

{300 MHz, CDC13} dppm: 2.42 (3, 4, J =
Compound 46 %_\ 1.0Hz), 4.08 (2H, s), 6.7L (14, d, & =
S W Mg 1.0Hz}, 7.11 (2B, od, J = 8.8, 8.8z},
% 7.71 2%, w
Ma
. {300 MHz, DMSO-d) Sppm: 0.B8 (3H, t, J =
7.4Hz), 1.58 (2H, gt, J = 7.4, 7.4Hz),
I%_\ 2.13 {2H, t, T = 7.4Hz), 2.33 (3H, s8),
Compound 47 s ALy o 4.33 {(2H, d, 7 = 5.4Hz), 7.13 (lH, §),
X A 7.28 (2H, dd, J = 8.9, 8.9Hz), B.04 (2H,
e Me m), 8.32 (18, t, J = 5.4Hz), 12.58 (1H,

bs)

(300 MHz, DM50-d6) Sppm: 2.35 (3H, d, J =

“ 0.8 Hz), 6.85 (2H, d, J = 8.7 Hz), 7.14
Compeund 48 }—@—cn (1H, d, J = 0.9 Hz), 7.84 (2H, 4, J = 8.5
¥ Hz), 7.93 {(3H, d, J = B.5 Hz), 9.24 (2H,

d, J =28.7 Rz), 9.71 (1H, s}, 12.95 (1H,

HE S)
(300 MHz, DMSQ-d6} Sppm: 2.34 (3H, s},
ot ] o 6.87 (2H, 4, J = 8.7 Ha), 7.14 (lH, s,
compound 49 D 4 7.42 (18, brs), 7.85 (2H, d, J = B.5 Kz},
e o e, >300 395 (24, @, T = 8.4 Be), §.04 (1H, brs),

8.14 (2R, &, J = 8.4 Hz}, 9.73 (1lH, s5),
12.82 {1H, brs)

T




7.20 (1H, cl, J - 0.9 ff.), 800 (IH .), 8.18 (IH,
dd, J - 8.5, 0.3 H), 8.77 (1H, S), 9.47 (1H, s) (300
MH., DVSO-d6~ Sppm 1.58 (2H, nm), 1.88 12H, .), 2.44
oH, d, J-09H), 3.03(2H t, J- 7.6H), 3.24

(3H, .), Conpound 87 HCl 3.3% (2H, t, J - 6.2 ff.),

7.36 (IH, d, J - 1.1 Sz), 7.84 UH, do, J = 8.5, 1.7
H), 829 (IH d J - 8.5 H), 8.61 (IH d, J =12

Hr )y 9758 (1H—s) 1300 Mz, —BEL3)—F6pp- 2 2“ 3H—t¢h
J|- 0.9 H).&65 (3H[s), 506 (2H DL};D i
o ,ydrgg 88 2 Hp(P<-26 9.5 (1H,.d | zmo;‘?fﬁ%zji’i‘““, )50-5.20
1H cid, J &4 1. 71 727% o8 “(&HH."MS W, gsid 147 K sl
(R, d D ="t6H), 8 | "5 H), 9.09
1HH—S—36 13 3 (3 Le, d—J 09

H-), 3.5 1 183.0-181.5 (IH,

d J =0 5, 1.6 H), 8.10
(A do! fH dd, J - 8.4, 0.5
H), 9.1 50 d6) 6pp.: 0.88
(BH—t- ),—2-00-2 18 (5H
nm, 3.47 orrpound 90

2012, 5- 21 = 0.9 H), 7-64

( [ErPYd? H dd, J =8.5 0.5
H), 8.3 , 8.46 (1H, b~t, |

[

Compound 53

6_RA)

(300 MHz, CMSO-d6) &ppm: 1.40 (3H, t, J =
7.6 Hz), 2.44 (3K, d, J = 0.9 Hz}, 3.04
(24, q, J = 7.6 Hz), 7.36 (1H, d, J = 1.1
Hz), 7.B4 (1H, m), 9.29 (14, m), 8.6l
(1, m), 9.58 (1H, s)

Compound 54 144.5-146.0
Compound 55 % : 155.0-155.5
s
Compound 56 1390.5-191.0
N—s
{300 MHz, CDC13) Sppm: 0.96 (3H, £, I =
3 7.3 Hz), 1.39-1.51 (2K, ml, 1.75-1.85
| (ZH, m), 2.44 (34, &, J = 1.1 Hz), 2.81
Compound 57 ?_\_\ (2H, t, J = 7.7 Hz), 6.69 (lH, s}, 7.86
(1H, dd, J = 8.5, 1,7 Hz), 8.17 (1H, dd,
) J = 8.5, 0.5 Hz}, 8.39 (1H, s), 9.03 (1H,

s}

Compound 58

HCL

212.0-214.5

Compound 5%

239.5-240.5




(300 ~z, CDC13) 5ppm 2.31 and 2.46 (3H, 2d, J - 0.9
H), 4.96, 4.97, 5.27 and Conpound 91 5.61 (4H, 4s),
6.61-8.29 (13H, n), 8.94 and 9.04 (IH, 25) (300 Mz,
CDC13) 6ppm 2.37 and 2.50 OH, 2d, J = 0.9 Hz), 3.90
and 3.93 (2H, 2s), Con'pou gJ 92 5.12 and 5.50 12H,
2s), 6.60-0.27 (9H, : 7:' and 9.07 (1H, 2s) (300
~7;CDCH3)—6pp- O 88 op 98 (7 54=4—73—(2H—1;
2108-2.20 (2H3 .), Cagnpoundg 93 2. ’nggpdc@ss@p H ‘3%9'{’3?’
I comeuaQo|HZ) . 4 4.57 (2H, |.), 5. 15xand B RLsTH 5w, 270
2]), 6.129-8 6"(1 .1, a.|98 and |9 qz%cmm 725)3“‘(13%3(, 5
~z, CDC13) 6pp.: O. 7140. 94 (3H, .1,-¢ €LH=348-31 (@81 4beh v 5
m-,—2-3 and 246 1) 'd, uLi’iﬂpuU"‘ld Gh—3—= }. 3 H),
2[90-2.98 M , 4.83((2 H, |a), 5.22 and 5.55 (2H,
25)00.8-:60- 8. 29 THOH, m), 8. 97and 9,08 L f°;’2’§,j§§'“(s$ ;2“(1;’ ..
-, D-0{d6) 8gbrt 70. 97-0.99 |(3H, J)%2 - @ 1357 (K o0 w
ml, 2.24-2.44+(5H, Cgnpound 95 17%.0-175.5 2.90 and
3o 328463 FH—S——"F315—¢tH———8—63—6-319
(RH, .1, 9.84~(Iff, |), 9.44 ~IH, |d, J =1.2 R ~,
1, 67, .dand 12" 88{1H, |2br 300 M=) MBO-d6) 6ppm
1/°60-5.°05 (2&. 1, 2. 25“-“’)2. 33728 M), 2.33 OH, .),
3143 2Q9-5- .5 ~2H| t, Jj{- 7.2 Hz), 1.50 (2H, s),
5t Hd—3—11 ) 8.%8(:!—5, brs)—8+13
Conmpound 96 di - 8.4 Hz), 8.81|(1H, brs), 9.43
- ol_m'éound ‘63 12.8 ',, b_-) 160.5-182.0
" d
—<7
Compound 64 N 129.0-130.5
g >_\_\_\
-1
Comipound 65 gyo 195.0-196.5
"
_(\s ;220HMH2,ZD;ISO-£216] Sppm: 0.87 (3H, t, J =
0l Ha); 2,99 (2K, mi, 205 (om, Al
Compound 66 H>_\~2 HC1 5.34-5.50 {2H, m), 7.35 (1H, d, J = 0.9
Hz}, 7.81 {lH, dd, J = 8.6, 1.8 Kz), 8.30
Mo d {14, 4, J=8.6 Hz), 8.59 (lH, d, J = 1.3
Hz}, 9.58 {(1H, s}
% 5.0 Hal) 123 (10K, Ay 142 (R m,
Compound 67 Mol 2.44 {3H, d, T = 0.6 Hz), 2.98 {2, t, J
A = 7.6 Hz), 7.35 {1H, d, J = 0.9 Hz), 7.084
& PR il e E
? (300 MEz, DMSO-d6) Jdppm: 2.40 (3H, d, J
S, 0.9 Hz), 7.21 (1K, d, J = 0.9 Hz), 7.50
Compcund 48 o (2H, brs}), 7.78 {(iH, m}, §.25 (1K, d, 7
8.5 Hz), 8.54 (1M, d, T = 2.4 Hz), 9.54
(1H, 8)
_P {300 MHz, CMSO-d6) Sppm: 2.12 {3H, s},
Gompound 69 H}_ 2.33 (34, s), 7.16 {14, d, J = L.l Ez),
L B.10-8.13 (2H, m}, 8.83 (1K, brs), 9.43
] {1, s), 11.37 (1K, brs), 12.03 (lH, brs)




(200 M-, CDC131 6pp.: 2.43 (3H, d, J Conpound 97 0.9
H), 5.03 (2H, a), 6.00 (2H, S), 6.71 (1H b~s), 6-85
(1H, d, J - 81 H), 7.16-7.40 (2fl, .1, 7.72-7.91
(4H, (200 MJ., DWVBO- ci 6) 6ppm 2.32 (3H, a), C=pound
96 4.88 (2H, a), 7.11 8k, 7.25 (2ff, tr J - 8.9
H~l, 7.83-7.97 (6H, m (308 ” DVBO-d6) 5pp.: 2.30 M
d, J - Conpound 99 0.8 Hz), 4-86 (2H, a), 6.79 (2H d,
J="86"7 rl), 7.05(1' t—3I——9H+—F1+—"PH d,q
- 85H , 1.93-7.9? (Bff, .1, 9.64306 bkl ousofge) & 437 2w, 7-
Hz) 6 {28y ), 1, 4,
@ ad) 109 und (300 nt, DMO- é) zﬁ)‘ipl g aa?mg’éﬂ (13%5 1.8
on’\?ioun i, Hé]T 229. —233.6 o (s
d 0 0.8(F J,"3. 84 (21T, aa.(}?!;'“d F . o6h O,
t [ 101 H B4 791 ToH
N (200 Mr C~13) Gpp - 238
\ = T 7 | gl
( S) ! S. 03( gzﬁtl' 13 apgn: 5 (OH, s}, 2.44
( " = 8. 0[iH J5 Todm d0"e, "y o
z), H (1H, s}, 7.86
7 ) , 7.8 Zo- ?3 a(b2 1hs H ) 8.18 (1H, d, J
( 3H, d, 3 s HDo PO WAd-e, 904 (11, )
) .10 103 (2H, s)
6 b1 (1H]d, J - 8.4 Hz)
4 ’ S) (3@@;%} 5coa (24, ) 6’74 H b' ‘>I_
z . 5 s
O 25052550?71794(GH,m},BlE(lH d, J = 8.5
4z}, 9.03 (1H, s!
(300 MHz, CMSO-d6) Sppm: 0.88 {3H, t, J =
2N 7.2 Hz), 1.20~1.59 (13K, m), 2.34 (3H,
Compound 73 ] I\—\ 8}, 3.29 (2H, brs), 4.46 (2H, brs), 7.14
o {1H, s), 8.02-8.18 (2H, m), B.86 (lH,
Md J°< brs), 9.43 (1H, s}, 12.73 {1H, brs)
{300 MHz, DM50-d§) &ppm: 0.91 (3H, t, J =
¢ 7.4 Hz), 1.31-1.45 (28, m), 1.42-1.75
o (2H, m), 2.38 {3H, d, J = 1.1 Hz}, 3.00-
3.15 (24, m), 4.32-4.41 (2%, m), 7.25
compound 74 ¥ "“\_\ 2HCL {(1H, d, T = 0.9 Hz}, 6.12 (18, dd, J =
8.7, 1.8 Hz), B.19 (1K, dd, J = 8.7, 0.6
o4 Hz), 8.94 (1H, d, J = 1.2 Hz}, 9.49 (1K,
s}, 9.69 (2H, brs)
(300 MEz, DMSO-d6) Sppm: 0.86 (3H, t, J =
" 7.4 Hz}, 1.35-1.47 (2H, m), 1.77-1.87
{24, m), 2.34 (3H, d, J = 0.9 Hz), 2.44~
Compound 75 .?_\—\ 2.71 (6H, m), €.06 (2H, s), 6.99 (lH, d,
W J = 8.2 Hz), 7.09 {1E, d, J = 1.1 Hz),
L 7.46 {1H, dd, J = B.2, 1.9 Hz), 7.75 {1H,
d, T = 1.6 Hz)
!
Compound 76 ,?_\—\ 2MeSO3H | 118.5-128.5
'S O
(300 MHz, CDC13) dppm: 1.76-2.17 (4%, m},
@ 2.45 (3, d, 4 = 0.9 Kz), 2.72-2.85 (2H,
~ m, 3.02 (18, m), 3.20-3.32 (2H, m}, .68
Caompoung 77 1%9.5-200.5 (1, brs), 7.85 (1H, dd, J = 8.5, 1.7
Hz), 8.17 (1H, dd, J = 8.5, 0.3 Hz), 8.32
s (1%, br}, 9.03 (1lH, s)
(200 MHz, CDC13} Bppm: 1.47 [9H, 3).
N 1.67-2.17 (4K, m), 2.43 (3H, d, J = 0.§
[~ w4 Hz), 2.76-3.09 (3H, m), 4.13-4.33 (2K,
Compound 78 o m), 6.68 (1H, s), 7.85 (1, dd, J = 8.6,
y 1.5 Hz), 8.17 (1K, d, J = 6.4 Hz), 8,30
s {1#, s), 9.0Z (1E, &}
(300 MHz, CDCl3) é&ppm: 1.63-2.23 (8H, m),
2.43 {3, d, J = 0.9 Hz}, 2.94 (1H, m),
Compound 79 | VQ(:] 3.96-4.00 {4H, m), 6.67 (lH, bzs}, 7.85
" {14, dd, J = 8.4, 1.7 Hz), 8.17 (1H, d, J
. = 8.4 Hz}, 8.31 (1H, brs), 9.03 (1H, s},
s 10.01 (1H, brs)




7.4 H), 1.66 (2H, qt, J - 7.5 Ez), 2.21 (2H t, j -
7.5 H), 2.43 (3H, d, J = 1.1 Conpound 176.0-177.0
H), 3.91 (3R 1, 4.47 (2H, d, J - 104 5.9H.), 5.19
(2H s), 6.67 (1H t, J - 6.1 H7), 6,73 (1H d, J =
1.1 H), 6.92 (IH, d J ?4_H.), 7.13-7.48 (6H,
7.85 (1H, s) (300 M, Dnso ¢) 5ppm 0.89 (3H, t, J
7 A—Hz) 1. 47-1 RA(?I—’ 2 14 (2H t  Conpound G .
-1 7.5 HA (2H, d, 105 190.0-191.0 =
5/6 H.), o H), [8.08 (1H a), 0.14
( [FRIPe"y 20 1;5-%83)] = 5.1 Hz), 8.85
([ff, s) .72 (1H] a) (300 M, CDC13)
8pp=~._.0 24 .).11.44 (1H m. 2.43
(BH, d, H ), 4.5 2sods) ssbo-0.8:0%6 31,
H). 67 P H) BSSEE s
( Cﬂf}ourﬁd% .15 (| F 51d(1n Ju. &4 Z}? J7-8% (1R, ad,
8l 49 (IH . On'pounCHzlés-?szllthE)z;'Oaﬁ?ﬁ L 550" a,
Chot 1ga. 8u-doO0 199.0-400.0 QBnpound 229.0-229.5
109 Conpound 172.5-173.5 120 110 -} Conpound il
212.5-213.5 Gdppound 330 e sy o, 230, % 3, 3 -
Compound 82 oM 222.0-223.0|7.15 (1H, d, J = 0.9 Hz), 8.05-8.18 (2H,
m), 8.§7 (1H, brs), 9.43 (1H, s), 12.80
"\_—s {1H, br)
-~
Compound 83 y—C° 204.5-205.0
"
e {300 MHz, DMSC-d6) &ppm: 1.95-2.05 (2H,
— Toh, w3150 (38, T, 3 = 8.3 Hele 372
Cempound 84 L 3 {36, s), 4.41 (2H, s}, E6.85-6.91 (2H, m},
"o b 7.13 (1B, d, 0 = 1.1 Hz), 7.23-7.2% (2H,
- m), 8.10-8.15 {(2H, wm}, 8.90 (1H, s), $%.42
(lH, =), 12.51 (lH, s}
(300 MBz, CDCl3} &Sppm: 2.21 [2H, &, J =
6.0 Hz), 2.38 (3K, 3), 2.43 (3H, d, I =
o %m oyl g b T
e i Tae (i da Tl e e e I s
dd, § = 8.5, 0.6 Hz}, 8.43 (1H, d, J =
1.4 Bz), 9%.03 (lH, 3)
< g B, e LeeL
— ey e e

8.18 (1H, dd, J = 8.5, 0.3 Hz), 8.77 {lH,
8), %.47 (1H, &)

(360 MHz, DMSO-d6! Sppm: 1.5%8 (2H, m),

1.88 {2E,.m}, 2.44 (3H, d, J = 0.9 Hz),
| 3.03 {2H, t, J = 7.6 Hz), 3.24 (3H, =),
Compound 87 >\—\_u 1oL 3.37 {2K, t, J = 6.2 Hz}, 7.36 (14, d, J
= 1.1 Bz), 7.44 {l1H, dd, J = 8.5, 1.7
N,

N\
o Hz), 8.29 (1, d, J = 8.5 Hz), 8.61 (1,
d, T = 1.2 Hz), 9.58 (lH, s)
(300 MHz, CDC13) Gppm: 2.28 {3K, d, J =
o 0.9 Hz), 3.55 (3K, s), 5.06 {2, s), .60
c 4 29 ° _ (1K, &, J = 0.5 Hz), 7.56 {1H, dd, J =
enpoun . 237.07239.50g 4 1.7 Hz), 7.72-7.93 (4H, my, 8.11
. (18, @, J = 1.6 Hz), 8.23 {1H, d, T = 8.5
Hz), 9.09 {1H, s}

{300 MHz, CDC13) Bppm: 2.36 (3H, d, J =
0.9 Hz), 3.52 (34, s), 4.06 (2H, =), 6.61

hant (18, d, J = 0.9 Hz), 7.56 (1H, dd, J =
c d 89 - . d, . 7. . dd,
ompound & Vo 183.0-184.500 5" 176 Kz, 8.10 (IR, dd, J = 1.6, 0.5
. Hz), 8.26 {1H, dd, J = 8.4, 0.5 Hz), 9.10

R ) {1H, 3)




112 156.5-161.0 (300 MH., CDCA) 6pp.:

1.21-1.90 (10H,

.1, 2.17 (IH, .), 2.44 OH, d, J = 0.9 Conpound H-),
4,53 (2H, d J - 5.9 H.), 6. 54 (1H, 113 t, J - 5.6
H), 6.76 (1H, d,JGQ H Y. 786(IH, do, J - 8.5,
1.7 H), 8. 16 (|H d, ig 8.52 (1H brs), 9.03
(I'H, Conpound 114 211. 5 2 5 Corrpound 115
150. 0-150.5 Conpound 116 200.5-205.5 Conpound 117
- M p t, J=
204.0-205.5 _J Conpound 118 200. 5 Q.% ?PJQZ‘Q {zan[?G, }@*2
8ppm 1.36 ~¥H. s), 2{43 Od d, Jli ; 70 z:, 48 x, o 3 -
K 4
(Bteemnz yo] 3, ( s), 4-6pnq-2H. sam, Y J=6 Hi) 65,
v Hz}, s J=1.7,
Compound (IR d, J D.9 H ), 7.10CTk 35, (m] m, 5‘ 6 o taleg
119 H)| 7.87 IIH _do| J - B.6, 1. Kxre). H,
Jj = 8.4|ff. ) 8.51 (1H, a),]9.02 {1H 5s) Con'pound
214.5-215.0 (200 M, CDCl3) 6Pk MH:iIa g&ﬁ;) §591H2 ;;153.2925 16 (58,
Z), an
2| cehfbuna elgH d; H. ) , B-85 (ZET;Sl du sf %.6198.260 (13H, m), B.94
Con‘pound RZ) $ —|, d, D = 5. 75'“H-9)°4, g 55 (| R, 121
S)., 6.74 (1H, d J::).QH’*. 7.57 (IR
a {300 MHz, CDCL3} ppm: 2.37 and 2.50 (34,
2d, J = D.9 Hz), 3.90 and 3.93 (2H, 2s},
Compound 92 M 5.12 and 5.50 {2H, 2s}, 6.60-8.27 {9H,
e K@ nj, 8.97 and $.07 (1H, 2s!
(300 MRz, CDC13) dppm: 0.88-0.98 (3H, m),
-1 o 1.54-1.73 {28, m), 2.08-2.20 (26, n),
2 2.39 and 2.50 (38, 2d, J = 0.9 Hz), 4.49-
compound 33 ""(j 4.57 (2H, m), 5.15 and 5.51 {2ZH, 2s).
K@ 6.29-8.26 (10H, m), 8.98 and 9.07 (LH,
Y8 28)
(300 MHz, cBCL3) Bppm: 0.71-0.94 (3H, m),
™ o 1.34-1.98 (4H, m), 2.38 and 2.46 (3%, 2d,
Compound 84 ) J=1.1 Hz), 2.30-2.98 (3H, m), 4.83 (2
H, 8], 5.22 and 5.55 (2H, 21), 6.60-8.29
{9, m}, 8.97and 9.05 (1H, 2s)
1300 MHz, DMSO-d6) Sppm: 0.B7-0.98 {3,
- m), 1.48-1.67 (2H, m), 2.26-2.44 (5H, m),
° 2.90 and 3.07 (3H, 2s}, 4.63 (2H, s},
Compound 93 ¥ z"_(_\ 195.0-195-5 13735 {14, m), 8.03-8.19 (24, m), 8.84
(1M, m), 9.44 (1, o, J = 1.2 Hz}, 12.67
s and 12.84 (1H, 2br)
(300 MHz, DMSO-d6) Gppm: 1.90-2.05 (2K,
a my, 2.25-2.33 (26, m), 2.33 (3H, s), 3.43
5 (2H, t, J = 7.2 Hz), 4.50 (2H, s}, 7.15
conpound 35 i U 2099210510y’ 4, T = 1.1 Hz), 6.08 (18, bra), 8.13
. (1H, d, J = 8.4 Bz), 8.81 (1H, brs), 9.43
‘. (18, s}, 12.82 (iH, br}
{200 MEz, CDC13) Sppm: 2.43 (3K, &, J =
0.9 Hz), 5.03 (2B, s), 6.00 (2H, =), 6.71
Compound 57 (1%, brs), 6.85 {1H, d, J = 8.1 Hz),
7.16-7.40 (28, m, 7.72-7.91 (4H, m)
(200 MEz, DMS30-d6) Sppm: 2.32 (3H, s),
Compound 98 4.88 (2H, s}, 7.11 {1H, s), 7.25 (2H, €,
J = 9.9 Hzl, 7.83-7.97 (6H, m
(300 MHz, DMSO-d6) Bppm: 2.30 (3H, d, J =
0.8 Hzj, 4.86 (26, 3), 6.79 (2K, d, J =
Compound 59 6.7 Hz), 7.05 (l1H, d, J = 0.8 Kz}, 7.71
{(2H, d, J = B.5 Hz), 7.83-7.97 (48, m),
9.64 (1H, a}, 12.43 (1H, s




s), 7-81 flIff, do, J - 8A, 1.8 H), 8.12 (IH, d, J -
8.8 H), 841 (1H d, J 1.3 Rz), 9.02 (1H s)
Conmpound 122 215.0-219.5 .3 134.0-135.51 '..P...'

-j Conpound 223.5-224.0 124 Conmpound 125 186. 5- 190. 0
193.0-194.0 Conpound 127 134.3-155.5 Conpound 128
174.0-175.0 0 Conpound 197.0-197.5 129 Conpound 130

18501855112 Co—pund—130—185.0-185. 5 C =~__d 131

NUI (200 =13) ~6pp.: 2{42 OH d, J f 0.7 H), 3.22 (2H

t Co;lpoﬂ_nde-g H~ ’ .15 COﬁ'p~']d 2H t (30?-112?? g I-F)\s’azﬁzﬂ, ,d.'JE=
(RH*% 1,( 6.6 “IH a), b.85 ~1#2=d, m‘* ex 8,1 - HZlen . 1.75-
71 19- " '

C d
o ' 3‘_\“‘{’1“ 135.5-136.5
H
HO' .
4
L (200 MHz, CDCl3) Sppm: 2.38 (3H, s), 3.91
Compound ¥ (3", s), 5.03 (2H, s), 5.19 (2H, s), 6.71
102 1 ; (1H, br), 6.91{1H, d, J = 8.0 Hz), 7.15-
7.50 (78, m), 7.68-7.80 (2H, m), 7.81~
7.93 (26, m)
. {200 MHz, ¢DCl3) &ppm: 2.42 (3H, d, J =
Compound 7 0.9 Hz}, 3.90 (3H, s), 4.03 {2H, s), 5.183
103 e (?H, s), 6.69 (1B, d, J = 0.9 Hz), 6.91
Id (14, d, J = 8.4 Kz), 7.15-7.48 (6H, m),
@ 7.71 (1H, s)

[300 MHz, CDCLl3) Sppm: 0.93 (3H, t, J =
7.4 Hz), 1.66 (2H, qt, J = 7.5 Hz), 2.21

e 12K, t, J = 7.5 Hz}, 2.43 (38, d, J = 1.1
Compound ?ﬂ” s 176.0-177.9 B2, 3-8 i3H, =i, 4.47 (2R, d, J =
164 " '_(_\. : *Y|s.8Hz), 5.19 (2H, s), 6.67 {1H, t, J =
ﬂ 6.1 Hz}, 6.73 (1H, d, J = 1.1 Hz}, 6.92

(IH, d, J = B.4 Hz), 7.13-7.48 (6H, m),

7.85 (I1H, =)
(300 MHz, DMSO-d6) Sppm: 0.89 (3K, t, J =

w—d ] 7.4 Hz), 1.47-1.64 (2H, m), 2.14 (2K, t,
Compound 5 o J = 7.5 Hz), 2.34 (3H, 3), 4.36 (2H, d, J
105 190.0-191.0 |= 5.6 Hz), 7.15 (LK, d, J = 0.9 Hz}, 9.08
(1H, a), 8.14 {1H, 4, J = 8.5 Hz), 8.34

N d (1H, t, J = 5.1 Hz), B.85 {1H, s), 9.43

{1H, s), 12.72 (1H, 3)

{300 MHz, CDCL3) Sppm: 0.79 (2H, m), 1.01
{2H, m), 1.44 (1lH, m), 2.43 (3H, ¢, J =
Compound }“\ f 0.8 Hz), 4.55 (2H, 4, J = 5.9 Hz}, §.75

z

106 {iH, 4, J = 0.9 Hz), 6.99 (1H, m), 7.84
{1H, dd, J = 8.5, 1.7 Hz}, 8.15 {1H, 4, T

Yo = 8.4 Hz), 8.49 (1H, brs), 9.03 !IH, s
Compound
s }—}"_(n_< 160.0-160.5
M d
C°“‘1P0°8“nd Y o 199.0-204.0
H S
s
Compound | o
100 " S 229.0-229.5
LW
Compound 0

110 ,,_(_y 172.5-173.5
i




‘ 7.25 (2H, .1, 7.69-7.87 (4H m) ' 200 M, CDCL31 8ppm
1-16 (3K, t, J - 7, 5H1, 2.26 (2H q, J = 7.5 H),
2.45 OH d, J=0
3.73-3.85 (2H, .),

.9 Hzl, 3.03-3.14 12H, .), 133
6.34(1H b) 6.75 (1H, d, J -
1.3 Hz), 7.94 (IH -, Bt H), 8.18 UH d, J
- 8.4 H), 8.60 UH, b) &83(1H ~) (200 M, C-13)

Sp=—=21.-80-2 01 (2H, 13 12 46 OH d 1 -

2.1
.~3 M .), 3/35-3.51 (2H, .),

1{3Hz), C-p_{)..gnd 2. 80- D
134 5 96 I H Hys), ,6.76 (IH (a), 8.D2 UH d, J = 8.8

) 8- 17 (1 ity ¥o*£] -(8.8 H 3229501 (IR S) (300 M-,

d6) Bpp.€12.05°2.1p (2H,| .), 2|32 M d, J = 0.8

HO), 2. 70 12H  C-W-.dlt, J } 7.7 H-). 3.70 (2B. t. J
-16.8 H. ),16.98 UH d, J = 8.2 H. 1,
7| T UH, 46| UH, dd] J - 9.2, 1.9
H )°?“1“1°;” 7 Orse-{-4sRe| . ) 300 ~., CML31
5pp. : 1. 1, fu,d ~-u3 (3H, d, J - 0.9
He). 2.87 (2H m, 136 3.78/(2H, t| J - 6.8 H), 6.01
(BH .),| 16- 69 (1H, s), 6.8 (1H, daoo iz - cuéa)lspJ-IZ)uuo (Lot
-D1-7-24 (2H<“ L 7.69F7.86 [4H, 30P w« gﬁ 0Jiz 03
1 §5“ﬁ°{“‘3l— 3%11.1 Hz)| 2.34 et e 37 0k -om,
qf J = , 6.0D (2H, éﬁ? i‘? 40’ péfub?bi“,;:é: o
Bl1 Hz), 722(1H s),| 7.47 F1H, d, 9 =

Compound ’”‘{_\
114 ? 211.5-212.5

5

Compound A ""‘&\
115 . 150.0-150.5

Compound | }"\ bl
115 i M—(_W\‘/ 200.5-205.5
N,

=
Il‘
c d Tt
omflojun i M 204.0-205.5
N
\

Compound }ﬂ &
200.5-203.5
118 H
) m—{_’.\‘
-5
{200 MHz, CDC13) Sppm: 1.36 (9H, s), 2.43
3 {38, d, J = 0.% Hz), 2.88 (34, =), 3.90
26, s), 4.60 (2K, d, J = 6.2 Hz), 6.75
C d % 0,0 {28, ] ,
e e O Y- (18, d, 7= 0.% Hz), 7.10 {1%, t, J = 5.7
{ Ez), 7.87 (1K, dd, J = 6.6, 1.5 Hz), 8.14
N T (1H, d, J = B.4 Hz), 8.51 (lH, §), 9.02
{1H, &)
~ 3—\
Compound 3
o 214.5-215.0
120 i "‘<;*H,




0.4 Hz), 7.58 IIH, 13.73 ~1H, brsl (300 M,
~0-d6) 5~ 1.37 OH, J Co~o=d 7.1 H), 2.31 OH, s),
4.40 (2H, g, J - 138 ell 238.5-239.0 6.8 Hz), 7.24
(1H, S), 8.03 ( J-87H), 814 UH d, J =8.5
H-), 8.74 UH, 9.48 UH717) .- 14.02 (1H, S) 1200 M,
~0O-d6) 6p~: 2.32 (3H, Cmpound 7.13 (1H, d, 0.9
H), 8.00-8.18 (2H, 139 8.82(1H d, =1.3 H),
9]40 (TH, L,o ound HW209- 52
CcOC131 pp 2 d, J Pl e 2
2| FOepnd C5- 3. 11 P, I, 9.5t
-, & oo s) 7c (I H, B 1T h, 52
8|1 HI, 7"’17 7.40 (2H, .1 i - 22
(800 IVH. . DNVBO- U6t 23831 t 283
(2H, t, {i ——?7“3 H) .04 (2H, t, 7.22
([LIhmeoy, 143 E;g;L.D_Qr’L_lgI Hz),
8] 75 (1H, >1 Conpound 2
Cpnpoung 217“’5 218 0 {145 Conpound
3
Coﬂpzo;nd /5:[?_\m—{_o 134.0-135.5
s
—
Compound
124 223.5-224.0
"
conponns & 186.5-190.0
congouod & 159.0-150.9
Mot
—7
Compound |
127 154.5-155.5
s
w—d 3
Compound
128 174.0-175.0
—1
Coﬂpzo;nd L 197.0-197.5
L5
Coml%,ogund 185.0-185.5




146 196.5-197.0 Conpound 201.5-202.0 147 Cnpound
179.0-180.0 148 Conpound 163.5-164.0 149 Conpound
FIP.J..d 114.0-119.0 Conpound
152 171.0-173.0 Conpound 153 188.0-189.0 (300 M,

78.5-82.5 15

~0O-d6) 6p~:1.32-2.08 (6H_ {ggnpound

0 114

), 2.14 QH,

a) ,

2.34 OH, a), 2.69-2.99 154 (8H .), 3.66 (IR M,
4. 2(Hf—m—F13(1H—a)+—8-06-B 17 (2H ), 8.91
(hH a),| 9. (1H, a), 12.|51 (IH s) Conpound
20L.0:201. 5 “185. (:300 M, ¢DC13) pppm 2.23 and 2.25
(6H, =°2d), 2044 . M, 2.|80°anRd|2.86 (2H, m),
Conpound 3.06 and 3.038 (3H| 2s), B.18 (2H, m, 156
3. 39—and— 355 (2H—m 67— BH—m——90—(H—)
8]/15 UH| d, -3- 8.5 H.), 833 anf 8.75 (1K, m), 9.01
i
(1 RF"E"?‘)! 10 ?‘LJ{R! Compoynd, .,
'S a3
L5
v-—‘if\s . {200 MKz, CDC13) Sppm: 2.42 (3H, d, J =
‘ 0.7 He), 3.22 (24, t, J = 6.8 Hz), 4.15
C°"‘lp3°2‘md ;’\_\_um (2H, t, 7 = 6.8 Hz), 5.00 (2H, s1, 6.69
J (1, s), 6.85 {1H, d, J = §.1 HzJ, 7.19-
o] 7.25 (2H, m), 7.69-7.87 (4H, m)
(200 MHz, COC13) Sppm: 1.16 (3, t, J =
7.5 Hzl, 2.26 {2H, q, J = 7.5 Hz}, 2.45
{3H, d, J = 0.9 Hz), 3.03-3.14 (2H, m)
Compound " 3.73-3.85 (2, m), 6.34 (18, brl, 6.75
oy {1H, d, J = 1.3 Hz), 7.94 (IH, dd, J =
LY 8.4, 1.8 Hz), 8.18 {1H, d, J = 6.4 Hz),
8.60 (LE, br), 9.03 [IE, s)
y (200 MHz, COC3) Sppm: 1.80-2.01 (2H, m),
2.10 (3H, s}, 2.46 (3H, &, J = 1.3Hz),
Compound ‘}—\j 2.80-2.%3 (2H, m}, 3.35-3.51 (2H, m),
134 i ,,,_<° 5.96 (1H, brs), 6.76 (1H, s), 8.02 (IH,
'S d, J=18.8 Hz), 8.17 {1H, &, J = 8.8 Hz!,
9.01 {iH, &)
{300 MHz, DMSC-d6) Sppm: 2.05-2.10 [2H,
b mi. 2.32 {34, d, J = 0.8 Hz}, 2.70 (24,
t, J = 7.7 Hz), 3.70 (26, t, J = 6.8 Hz),
compPuad N 6.06 (2K, 5), §.98 (1H, d, J = 8.2 Hz},
. 7.07 (18, d, J = 1.1 Hz), 7.46 (18, dd, 7
% = 9.2, 1.9 Hz), 7.77-7.8B4 (SH, m], 12.18
(18, &)
{300 Mz, COCL3) dppm: 1.81-1.83 (4K, m),
i 2.43 (3H, d, J = 0.9 Hz), 2.87 (2H, m),
Componnd 3_\1_" 3.78 (2H, t, J = .8 Kz}, 6.01 (2H, s),
" 6.6% (1H, s), 6.87 (IH, 4, T = 4.1 Ha),
% d 7.21-7.24 (28, m), 7.69-7.86 (4H, m)
i . {300 Mz, DMSO-d6) dppr: 1.35 (3H, t, J =
Compound Y 7.1 Hz), 2.34 (38, s), 4.37 (28, g, J =
ke RN 7.1 B2), 6.0% (2H, s), 7.00 (1H, d, J =
8.1 Hz), 7.22 (1H, s), 7.47 (1H, d, J =
o ] 8.4 Hz), 7.58 11K, m), 13.73 |1K, brs}
w—d 3 . (300 MHz, DMSO-dé) Bppm: 1.37 (3K, t, I
Compound ¢ = 7.1 Hz), 2.31 (38, s}, 4.40 (2H, q, T =
o, AT 238.5-239.0 (6.8 Hz), 7.24 (1H, 5), 8.03 (1H, d, J =
9.7 He}, 8.14 (1H, d, J = 8.5 Hz), 8.74
W ] (1H, =), 9.48 (1H, s), 14.02 {1¥, )
o 1200 MHz, DMSQ-d6} dppm: 2.32 (3H, s),
Campound L, 7.13 (1H, &, 7 = 0.9 Hz), 8,00-8.18 (2K,
139 i m, 8.82 (1M, d, J = 1.3 Hz), 9.40 (1K,
L s)
u-—("\s
o
Compound mH
209.5-212.5
140 W
N‘u N




157 164.5-166.0 Conpou d 158 169.5-172.0 (300 M,

D-O d6~ 6ppm 2.34 (9H,

Conmpound 2.59 (2H, m,

2.93

(2H m, 3.19 (2H, m, 159 3.53 14H, 7.14 (IR d, J -
1.1 Hz), 7.89 (1H, 8.13 (2H, m, 8.92 (IH, bus), 9.43
(IH 5), 12.54 (1H, S) 120 lgl . CDC131 bppm 2.44 (3H,
.), 2.84 (2H, s), 3.01 an 07 [ 3H, ZS) , 3.17
C(\nrpound (2l—l, \ 3-30-anhd 332 |\/! 2. 50.160.3 65
~4H, n),| 6.74 lH a),| 7.90 (IH, n)m Y 3(15 2d (9H§J=
84 6. | 8. 61 ,i:l}ﬂbrs . 19/01 (I RM%;}”* 1i§$z P Al ]
conpound| 216. 0 161 -140 (300 isnvgﬂ, OVBRAEY" S
6ppm 2.[34 Cojrpound| 2. 83 (2+1-I7 ) 2 2 93 ( 2H,
. L—3.46-3 58 167ﬂ\l m., 7,13 (I J = 0.9 No)
8/10 (IN, .),~8. 12 (IN, m, B.88 (IN, b~.), 9.43 (IN,
S) 12,95 (I mpound 199.0-199.5 163 Com1l p 6 o 4
upd Jizﬂfjr 5- 14 ( ME., CDCE3)V"6ppp.: 2.09-2.14 (2H,
2143 (3H, d, 0.9 H), 2.43-2.49 (2H, Conpound
2(84 (24, t, J - 7.5 No), 3.09 (3H] 165 6.01 (2H, s),
6/69 (IN ~),,.6.87 (IN d, g =8.1 ), 1.19 (IN, d,
J|=.6.1|No), 293 (2, te d =75 0m), Soa 12, b g
Comlpéund ?—\_{0 =-'|'.3 Hz;, ;'.22 (l!-ll, S),r'n‘.é'.' (lH,'m):
oK 8.21 (18, ¢, J = 8.7 Hz), B8.75 (1lH, s},
9.4% (1H, 9)
Compound ?Tg_\—(:‘_\ 208.0-209.0
Gompound : ?_\—g:{ 217.5-218.0
e
Coﬂp&und I ?_\—(:‘_d 196.5-197.¢
1
Compound ﬁh‘{ 201.5-202.4
147 " m_% : .
Compoand %I?_\—(n 175.0-180.0
o
w—d 3
Cm;pfgu"d ">_\—$° 163.5-164.0
'S Ty
Compound ?M;H 78.5-82.5
i S




7.26 (IN, m 12DO ME., CDC13) 6pp.: 1.99-2.18 (2H, m,
2.31 ~2H, t, J - 6.0 Hz), 2.43 (3H, d, J Conpound NO
- G9E), 2.77-2.97 (5H, .), 6.22 (IN, 166 m), 6.74
(IN, d, J =0.9 Hz), 7.91 (IN, do, J - 8.8, 1.8 No),
B.13 (IN, d, J B.B No), -84 CIN, b~s), 9.01 (1H s)
Conpound 167 158A— 159.0 O (300 M, CDC13) 6ppm
1701~ 1 OH, Comppurd 2740 (2H— 2433t
J- 0.9 —€“168284(2H t,J-71H2)672(IN,
b:)Séml?oun? .16 (I'N 114d0—11§].c - 8-5 No), 9.02
(IN, 51S) (30 C‘- d6) 6pp.: 1.p2-1.65 (2H, .1,
1} 76-1. 99 (%H -) . <30 [2H,|]t, J J7.3Hz), 2.43 (3H,
d \J1 = Y. HL), L. 95 \_Ullpoun (ZLI, Y T 7 1 ||.),
7131 (I'N, J - 0.9 |169 Hz), 7-88 (IN, do, J = 8.6,
1} Bomddtnd,| 8. y(\:_\g\l, d,| J - 6.14}1 Hz ; 8.33 (IN, 3), 8.65
(I N7, 9. I r\% (300 M, d6) 6pp.: 1.52-1.79
(4H . ) , 2411 (2H, JJ3 - 7.3 Hz),{ 2.34 OR, Conpound
d; §—O0—H}—269(2H—+t 1 J 45No)y—170 6. 72
(IN br.]), 7«3 (IN, d, J - 1.1 Hz)l, 1.27 (IN, brs),
8 12..L2H, Db. 8. 90 (|IN, | 0~.{), 9.42 (IN, s), 12.51
(I Nbrg) 1%8 (300~M,| DVMSO-|dB8bpm 0.82 (3H, t, J
7.4 H),| 1.39 (2H, %), 1.55-|11.73 (4H, .)
1 (300 Mz, Wi50-d) ppm:1.32-2.08 (s,
Compound i ‘}_\_z m), 2.14 {3H, s), 2.34 (34, 3), 2.69-2.99
154 H (8H, m}, 3.66 (1H, m}), 4.25 (1H, m), 7.13
O 543 11k, a1, 12 cam, ey T
-
Gompourd ey 201.0-201.5
'S Q
< 201, 344 (38 M1, 360 and 2,56 (2K, m,
i é‘ﬁw e RE A el
PN (id, m), &.15 (1H, d, J = 8.5 Hz), 8.33
A and 8.75 (1H, m), 9.01 {1H, s), 1G.895
(1B, m}
]
Compound Ngj\'r“% ?
159 Qf‘u —y . 164.5-166.0
" Qo
7
Cm;psoaund I, 169.5-172.0
g7 a,
(300 MHz, DMSO-d6) dppm: 2.34 (9%H, m),
o o i a s o .
Y o o e 8,
IgOD MHZ,3CDC13) Sppm: 2.44 (3H, s}, 2.84
ompeun | " {2H, :ll, Q1 :Ed 3.07 [3H, 2:), 3.17‘_
oy ey T T e S, T
LY N .14 (1H, d, J = B.6 Hz), 8.61 (lH, brs),
9.01 {(1H, s}




Conpound 2.12 (2H, t, J - 7.2 H), 2.33 ON, a), 171

2.69 (2H, t, J = 7.5 Hz), 2.99 (2H, m, 7.13 (IN, a),
7.77 (IN, brt, J - 5.6 H) , 8.13 (2H m, 8.90 (IN,
bra), 9.43 (IN, a), 1 9 (IN, bra) Conpound 172 EC

2.4
105.0-117.5 Conpound 173_14P50-140.5 (300 M,
DVEO-d6) 8pp.: 2.35 (3f, d,”J Compound 0.9 H), 4.30
(24 Rﬁl—l\ 69 174 (2H 3} 6. 47Nt

1
—o- =
—

J 54+ 76(IN d,J 1.1H.5,805(|Nn)
8.1 H, a), 9.44 (I|N, a Conpound
175 Q“%g -191 Mz, )CDcfsf)s‘%eéb.: 2?43 (gEL d, J
= (0.9 H|), ¥4 a), 4.51 (2H, |d, J - Conpound
5_3H7),R'eqr||\| Y1675 (IN_d_11 17611|—|\
7.88 (IN 8 H),| 815(IN d J 8 234)51{
8.54 (IN, 02 (1N ) MRt Re o
- 1p2TIE™ 1 180.0 178 :;;75:3551: Conpiis;.
179 190. 5 3) Sppne- 8k, (194515 1g)s)
2.41 Cng 18 RZ). |4.43 (2H_ hra)
4.93 n ( ), 6.74 (IN, d, J

Cm;pec’a“nd 199.0-199.5

i o
Cou111p604und :’_\_< 144.5-145.0

;f"hs {300 MHz, CDbCl3) éppm: 2.09-2.14 (2H, m},
2.43 {3H, d, J = 0.9 Hz), 2.43-2.49 (2H,
Compound >—\3_c my, 2.84 {(2H, t, T = 7.5 Hz), 3.09 (3H,
165 H s}, 6.01 {2H, s), 6.69 (1H, s), 6.87 (1H,
o &\ d, T=48.1Hz), 7.19% (1K, 4, J = 8.1 Hz),
b 7.26 (1H, m
° {200 MH2z, GDCl3) &ppm: 1.99-2.18 {(2ZH, m},
2.31 {24, t, J = 6.8 Hz}, 2.43 (34, d, J
Compound )_\_)_..1 - = 0.9 Bz}, 2.77-2.97 (5H, m), 6.22 (1H,
l66 H m, 6.74 {lH, ¢, J = 0.9 Hz), 7.9 (1H,
o A dd, J = 8.8, 1.8 Hz), B.13 (1H, &, J =
s 8.8 Hz), B.56 (1H, brs), 3%.01 (1H, %)

Comlpﬁcliund L '?_\1_( 158.4-159.0

(300 MHz, CDC13) &ppm: 1.70-1.91 (4§, m),
Compound 2.40 (2H, m), 2.43 (3E. d, J = 0.9 Hz),
168 I’?_\—\_ﬁ 2.84 (2H, t, J = 7.1 Kz}, .72 (1H, brs],
7.90 (1H, m), 8.16 (1H, d, J = 8.5 Hz),

9.02 (1H, s)

{300 MHz, DMSO-df) Sppm: 1.52-1.65 [(2H,

" mi, 1.76-1.89 (2%, m), 2.30 (2H, t, J =

Compound 7.3Hz), 2.43 (38, d, 7 = 0.9 Hz), 2.95
e H_L(" (2H, t, J= 7.1 Hz}, 7.31 (18, d, J = 0.9
L Bz), 7.88 {1E, dd, J = 8.6, 1.5 Hz), 8.27

{14, d, J = B.4 Hz), 8.33 (1H, s}, 8.65
(1K, s}, 9.56 (1H, 8)

" (300 MHz, DMSO-d6) Sppm: 1.52-1.79 (4H,

m, 2.11 (2K, t, J = 7.3 Hzl, 2.34 {3H,
Compound d, J=20,9 Hz), 2.69 (2H, ¢, J = 7.5 Hz),
170 Q7_\_\_‘," 6.72 (1H, bra), 7.13 (18, d, J = 1.1 Hz),
- 7.27 (l1H, brs), 8.12 {2H, brs}, 6.20 (iH,

brs), %.42 (1M, a), 12.51 (1H, bra)




160 0.9 HzJ, 7.80 (IN, dd, J - 8.5, 1.9 Rz), 8.11
(IN, d, J =8.4 Hz), 8.46 (IN d, J %ki =1.5 H),
9.02 (IN, a) 117 Coi p 8 0 1 nd 222.5-223.0 Conpound
182 199.0-201.0 Conpound 185.5-188-0 183 (30D MH.,
CDC13) 5ppm 1.05-1.84 (lOII'?SS 2.39 (3H, d, J - 0.8

H), 3.47 (1H, Conpound 4 (2H, b~.), 5.39 (1H, m-,
675484 (+R——J - 0.0 H ) 684 (1K ) 777 (14
.}, 8.13 (LH~d, J - 85 H-)| 8.37 [1{th e dso-dh Geon7 slolp Jom, «. 3 -
9] Q5. LLR S) ound R05.5-p06.0 {85 eoipoll i 200" 6
1BG 207-0 oUnd’ 187 103. D- 184. OF sC@ipR U] Ry, 2:%8 28 =
0{204. 0 | 1887 Conpouhd-| 189 2PO0. 5- 20[t.:0 eiConpount s190s a2 (s,
100.0-181 0118 (300 W COCA) 6ppih 2 24" (%3%,_ d, )
09 H),[2.50 (1H, t, J - 2.5 Hz), §.50 Conpound (2H,
df J =61 4. 74 (2H, d, J - R.5

°m1"_f;“n y o HCL 105.0-117.5

Compound 3
191 ’EI“’_\—\% 140.0-140.5

(300 MHz, DMSO-d6} Sppm: 2.35 (3H, &, J =
0.9 Hz), 4.30 (2H, d, J = 5.6 Hz}, 5.6%
Compound I » v
f”“ >7...-«{ (2H, s), 6.47 (1H, t, J = 5.4 Hz), 7.l
Wy {18, d, J = 1.1 Hz), 8.05 (lH, m), 8.13
{18, m), 8.82 {1H, s}, %.44 (lE, 3)
| (]
C°‘“lp7°_,’““d . 3_}._( 189.0-191.¢
m—\
(200 MHz, CDCL3) Sppm: 2.43 (34, 4, J =
0.9 Hz), 2.94 {€H, s}, 4.51 (2H, d, J =
Compound b 5.9 Hz), 5.39 (1H, m}, 6.75 (1E, d, J =
176 ] Hj“' 1.1 Hz}, 7.88 {1H, dd, J = 8.6, 1.8 Hz},
.15 (1H, d, J = B.6 Hz}, 8.54 (1H, d, J
| = 1.5 Hz), 9.02 {lH, 5)
o d | 2
i .?_ku_{ 179.5-182.0
AN
L)
c d | o
°mfi,‘g““ Hhuw{ : 178.5-180.9
L}
ol [:]
umlp?o;nd ﬁ}_\, 4 190.5-1%1.5
“Ls m—\_\
{300 MHz, CDC13) @ppm: 1.31 (9K, s), 2.41
{38, d, T = 0.8 Hz!, 4.43 (2H, brs), 4.33
Compound 2 {14, brs}, 6.01 (1H, m), 6.74 (1H, d, J =
180 4 < 0.9 Hz!, 7.80 (iH, dd, J = 8.5, 1.9 Hz),
8.11 {1H, d, & = 8.4 Hz), 8.46 (18, d, J

s = 1.5 Hz), 9.02 (1H, =)




191 H), 5.79 (IR t,
(IH, dd, J - 8.5, 1.7
9.04 (1H, s)

J -
Hz) ,

6.1 H.),
8.

16

6.75 (1H,
(1ff,
Compound 192 HC1 174.0-175.0 Conpound

s), 7.85

d, J 8.5 Hz),

193 161.0-162. 0 Conpound 194 142.5-144.0 Conpound
177.5-178.5 195 Conpound 1496_170.5-171.5 (300 M

DMSO- d6) 6ppm 2.39 M 3.60-3.68 (2H, .), 4. 28 4.36
( pH—M——Cormpounrd—4—49—(2H—s)+—F-36—(H—d
0]/9Hz), 1914&32 0-233|0 08 JH b~ ) 8.14 (IH, d J =
8 4okl s yd T, pu), 914 gIR s), 12.93 (IH
( 3001sMy, s m|1.04 (BHE“"|J 7.2 H), 2.34
(8H, s), 2 3 127 (2 -), fonmpound 5.04 (2H, .),
7118 (1 08 ) 198 144 0-145 Q 7 34 (1H,
bbt, J = 5 7 H 8.03F3.20 |(2H, m, 8.90 (IH b~.),
9 {m QWR 13 ,06 (IH b~p) Conppund 181.5-182.0
199 fez | % 6ppn #HBTO(3H, t, J - 7.5
Hz), 1.8 44 H d, J§ - Conpound 0.9 Hz), 3.08
(PH_ 4 44 (2f|
Compound ?HHO 185.5-186.0
183 H ""‘O : -
M g
{300 MHz, CDCl3) &ppm: 1.05-1.84 (1OH,
m), 2.3% (3H, ¢, J = 0.8 Hz), 3.47 (1lH,
Con;psc::und '“H...._{" n(l)lé 4560,](5“'0 gr;); sésggu‘ﬁé m; 6_.".':’;7
(> (I5, my, 8.13 (IR, 4, 7 = 8.5 Kz), 8.37
{l1E, d, J =1.7 Hz), 9.95 (1H, =)
-3
Compound "Hm«f“ 205.5-206.0
K0
-
Compound L ,?_‘m—(:__ 207.0-209.0
o ?ﬁ'ﬂ-{o 183.0-184.0
™\
—1
cOmlpaosund — m_{: 202(. :e—cz.of.o
Nu xq
CD“'IP;';“ %hm—{x 200.5-201.0
"
-1
Compound ‘}"-\ p
150 W m—-{'u_< 180.0-181.0
s




200 6.2 Hz), 5.47 (IH 6.76 (IH, s), 7.83 (IH .),
8.16 (IH d, J =85H), 845 (IR b~.), 9.04 (IH,
s) 119 (300 M, CDC13) 6ppm 0.93 OH, t, J - 7.4 H.),
1.58-1.71 (2R, .), 2.44 OH, d, Conpound J = 0.9 H ),
2.44-2.50 (2H, .), 2.95-3.11g201 145.0-146.0 (4 H, n,
6.72 (1H, d,J:OQHZI 7.86 (1H, dd, J - 8.5, 1.8
H 86— (+Hf+—dd- =85 06—t )—8—48—{+H b~}
9. 03 (I H, npound 248. (- 251. 0 |:@B2, (rd@Coppm: 2.41 (38, 4, 7 =
Jospaund 203 2.5 (300 ~., CECE3Y-eptint’ 425 “3’ 5%
aH, ¥, | |8 H) | 7.45 (DHs e ande 5 G 0mebie)rs s,
g 16 204 1845 (|v| dd| J - 8l& ;fai?“eé“xa G 4
(H—ee- U.R 6LH ). 8 84 (ih dd 117 08
H), 9. 23( , S) Con'pound 300 M, CDClS) 6pp.: 2.53
M cfbound | 20 Kz), |6-77-6.84 (2H, m, 7.43 (IH, d,
J =:@ B|H) (37 .87 (*PH, |Hj " thpound 206 75.0-77.0
a (300 + Zz, 13) 6ppm 6.09 (2H,|s), 6.89 Conpound
Ud—d, \I—R'-'\I—I7)’7'-'\1 (AR d_Jl- 17 207 Rz)_
7.51 (1H, d J -85 1.7 1t), 7.83 (1H, d, J - 3.0
Mo b 11 (P3G, .9 =(3.0 W)
™~
-1
Compound Hm-.{ 142.5-144.0
g
-~
Compound L 177.5-178.5
i n_\_\—
Comp ound b 170.5-171.5
a x
(300 MHz, DMSO-d6) Sppm: 2.34 (3K, s),
3.60-3.68 (2B, m), 4.28-4.36 (2H, m),
T 84 202330 5738 (0 00, o T,
8.83 (14, br), 9,44 (1€, s), 12.93 (1K,
4 br)
{300 MHz, DMSO-d6) Sppm: 1.04 (3H, t, J =
7.2 Hz), 2.34 (3§, 3), 2.99-3.12 (2§, m),
o f;%’m;\ R el RS
{26, m), 8.90 (1H, brs), 9.45 (lH, sl,
13.06 (1H, brs}
—3
Compound Hhu—-qﬂ 181.5-182.9
MH
i
(300 MHz, CDC13) &ppm: 1.07 (34, t, J =
7.5 Hz), 1.89 (2H, m), 2.44 (38, d, J =
Compound b 0.9 Kz}, 3.08 (2K, m}, 4.44 (26, 4, J =
200 E": o 6.2 Hz), 5.47 (1H, m), 6.76 (IH, &), 7.83
T (14, m), 9.16 (1K, d, J = B.5 Hz), 9.45
s (18, brs}, %.04 (1H, s}




Conmpound 1300 Mz, CDC13) 6pp.
H d, J -
300 M, CDC13) 6pp.

(I

2.87 (2H, qd, J

6.88 (1R d, i =

7.49-7.53 (2H,

8.7 ft),

m

6.11 (2H, S), 6.90 208

7.47-7.54 (2H, m, 7.72 UH s) 1
1.29 OH,

t, J Conpound 1.6 H),

7.6, 0.8 H), 209 6.09 (2H, s),
B.7 Hz),_ 747 (1H t, J - 0.8 Hz),

Conpound (200 ~z, CDC13) 5ppm 2.76

™H, s), 6.09 210 (2H, s), 6.98 (IH d J- .1 H),
7.[50- 7. b7 (2ZH, T, 9. p3(TH— 0120 |-'|'3 N";
c ) {(3H, t, J =
5ppm 2. B9 GS(“ s~, 6.1f Corroound ~Wie" 35 D GRS s
z}, 2 4 2. 95=3.11
dE C°m2]’o°u“d 211 7 155 G- 145 §$4 f%ﬁ's 'rz §] ﬁﬂs Eiz!a 7.86
(300°M , —13 ppm 1 655 1 n, neound §r63&4+ 6, IF, G,
z
2|71 (IN 4 8 H), 5.19 212(£|hr S¥ 609" 12H;
S) v YU ¥ 2 O 1 1 p— | L1\
6.88 R —S—n—d—3F—=+—"F+-
715 . H-), 8.33 (IN, (300 M,
C\ Glﬁ%mS ox3de (0. 9
Hz (119 d, 213 ] =8.1 ~),
6.78IN - 7.9 1.9 H), 7.21
(| AL 1 1 a 1 =N O 11\ 1 200
TN, U, . N U7 (9 — U. J Ik LT J9U
M[, CDC1 5 2. J Cgnmpound 0.9 H. ],
3.} 8O, 6. 8 .214 [2H, do, J = 8.9,
.S-L}Z.%
2.274.3), . J, .99 (2H dd, J - 8.7,
2{2 9z) e -
—F (300 MHz, ¢DCl3) Sppm: 2.51 (3H, d, J =
Conpound 0.8 Hz), 7.45 (l1H, 4, J = 0.8 Hz), 8.16
204 134.5-135.5 | (1K, &dd, T = 8.5, 1.7 Hz), 8.26 (1K, dd,
J=28,5 0.6 Hz}, 8.84 (1H, dd, J = 1.7,
0.6 Hz), 9.23 [(1H, s}
Compound {300 MHz, CDC13) &ppm: 2.53 (3H, 4, J =
205 0.8 Hz), 6.77-6.84 (2H, m), 7.43 (1H, d,
J = 0.8 Hz), 7.80-7.87 (ZH, m)
HE
43 .,
Compound 75.0=77.0
206 o 0=
&3 (300 MAz, ©DC13) Bppm: 6.09 [2H, s}, 6.89
Compound (l1H, d, d = 8.5 Hz), 7.51 (lE, &, J=1.7
207 Hz), 7.51 {1, dd, J = 8.5, 1.7 Hz}, 7.83
(1H, d, J = 3.0 Hz), 8.1l (lH, d, 7= 3.0
°\’_° Hz)
w1
Compound {300 MHz, CDCl3) &Sppm: 6.11 (2H, 3), 6.90
208 {14, d, J = 8.7 Hey, 7.47-7.54 (2H, m),
7.72 (lH, s)
a4
{300 MHz, CDCl3} &ppm: 1.28 (3H, t, J =
Compound 7.6 Bz}, 2.87 (2H, gd, J = 7.6, 0.4 Hz),
209 6.09 (2H, 1), 6.B8 (1H, d, J = B.7 Hz),
7.41 (1K, €, J = 0.9 Hz), 7.49-7.53 (2H,
0\’0 m]
—7
Compound 0 (200 MHz, <DCl3) Sppm: 2.76 (JH, s), 6.08
210 0 (2K, s), 6.88 {1H, d, J = 8.1 Hz), 7.50-
7.57 {2H, m), §.23 (1lH, s}
4




(300 ME., CDC13) 6ppm 2.55 ON, d, J = 9 Hz 6.99 (IN,
a), 7.34 (IN, q, J Conpound 11.9 Z: 7.81 (IN, do, J -
8.7, 22D H), 2158.12 (1 H d, J 0.5 H), B-30 (IN
d J - 1.7 Hz), 9.04 IN, S) 1200 M, CDC13) 6pp.:
2.51 (311, d, J Conpound Q-9 H ~, 6.96 (n, d, J :0.9
H), 7.71 216 116.0-117.0 (IN, dd, J - S. 4, 1. 8 H.)
, 8. 12(|N d, J 7.9 H), 8.20(|N,d J - 1.8 Hz),
907 Cgnpounmd—112- 041t 5 27O (266—"M—-—13)
6ppm 249(]\'5_4 J COﬁ'pudHOQH), 5.72 (I'N,
b Yrer6e 13-6. 218 ), [6.90 (| =, 5029, 61 i 51
7]39°7. 48 (2fo ; COITpOLﬂd F 82.0- 837@“?1@ N (30@‘ M,
~l_3) 6PP-: 6.02 In, .),| 6~82 (|H d, J 8.1 H), 7. 03
(N,d,J-J./ conp .- d §- H)/l4(||\|d0 J -
81, 1.7 H) " 36 220 [LL (IIN : d, [dooad Z”?“Hpé‘“’ 1.¢6-18da, g
(| Remeegte |3 = 3,450 H.):| 121 [N, Br T LG8 e e 7Y
5ppm 6,02 (2K 9), 6.42 Cofpound it} " Eo8 %] 5,
00 (N, d, F-"1.6 |221 "H): 113 (TN, do, J - ,
1{6 H) | 7.23 ~(IN,
{300 MHz, CDCL3) Sppm 2.54 (3H, d, J =
Compound. 0.9 Hz), 5.95~5.99 (2H, m}, §.75 (IH, d,
A ? 7= 8.1 Hz), 6.78 (lH, s|, 7.08 (1M, dd,
o] J=7.,% 1.9 Hz), 7.21 {1, d, J = 1.9
Hz), 7.32 (1H, 4, J = 0.9 Hz}
‘:?éf (300 MHz, CDC13) Sppm: 2.54 (3H, ¢, J =
Compounc 0.9 Hz), 3.80 (3H, s}, €.82 (lH, s}, 5.88
214 r [2H, dd, J = 8.9, 2.2 Hz), 7.30 (1H, d, J
=(.9 Hz}, 7.59 (2H, dd, J = 8.7, 2.2 Hz)
—(f‘ {300 MEz, CDCl3) Gppm: 2.55 (3H, d, J =
compound 0.9 Hz), 6.9% (lH, s), 7.34 (1H, q, J =
215 0.9 Hz), 7.491 (1H, dd, §F = 8.7, 2.0 Hz),
$ﬂ 6.12 (1 KB, d, J = 8.5 Hz), 8.30 (14, 4, 7
L = 1.7 Hz), 9.04 {lH, s)
N (200 MHz, CDC13) &ppm: 2.51 (3H, &, J =
compoen 7@+@/ s16.00117.0 [l § 00 % e e o g
LS =78 Ha), 8.20 (18, A T =18 Ha), 3.07
Compound ‘J’\@%{j 111.5-112.0
o
N {200 MHz, CDCLl3) Sppm: 2.4% (3H, d, J =
Compcund HO‘_©+</5]/ 0.9 Hz), '5.'1'2 {18, br), 6.73-6,88 (2H,
218 m), 6.90 {1#, d, & = 0.9 Hz}, 7.38-7.48
(2H, m)
Cun;pf;.lnd F@%{:]/ B2.0-83.0
_ (Toe G 7 8L Haye 7,05 (18, &, 5 =107
conpouad L'@—:—(S] 1-(1:;‘: ;flé llg:ng::-; ;-2;111§1t7d;123'-75546
0 Hz): ' = . Z) - r . = .




J300 Mz, C-13) 5ppm 1.32 (3H,

t, J

N7.5H1 284

(2H, qd, J - 7.5, 0.9 Hzl, Conpound 0- 6.01 (2H .1,
6.81 (IN, do, J - 8.1, 0.3 222 H.), 6.91 (IN, t, i -
0.9 H), 7.01 (INN ~0OdoJ - 1.7, 0.3 H 1, 7.13 (IN,
do, J 8.1, 1.7 Hz) N 13Q0Mz _CDC13) 6ppm 2.73 13H,
s), 5.99 Conpound (2H, S), 1% 78 (IN, d, J - 8.1 H),
6.99 223 C~/~=\ (IN, d, J =1-7 Hz), 7.09 (1H do,
J—=10-§ 117 n), 73 tH—s) G(SGG “v’z, cm131
5ppm 2. 75 a) , Compound (RH, S) w& .
d cdwemag. i 24 (N d, Jéﬁi?%iﬁl AR kY
(IN, *do, 1 1- , 7.76 (IN, &5 H6‘€36b MR, 18 B 723
cIpC13) Eppm 1. 67 (J\I c, J Compound 6.5 No), 2. 86
(IN" ) 516 (IN" ), [5799 [225 (2H,5), 6. 79 (1N,
([t g ) s 1N ) N300 TR 90,30
empo = ) i -8 J = 8.1, 0.3
ZSBQHL,J1JHJ,I%(W,?GﬁfM£%h$ﬁ
7171 137.0-140.0 (IN, |do, Ji= 8.5,{1. 8 Hz), 0.13 (IN
cd, Conmpound J = 8.5, 0.6 H ), 8. .20 (IN, do, J - 1.6,
226 s 0.5 9. Of<f1 N, 5) 300 Mz|isolGRCL2 1, 5,pnpz 13 s, B0 5.99
ON"ZE™ Tpo.dNds 1{H ), 7.78 (I #.,°3 4, w32
8| 15 1‘)4.L -155.0 (IN, (ol d, J - 8.5@11%7%=H7)2 ‘18 524
(LN,_do) 227 J = 8.5, 6 R~ 8.63 (1K, do, J - 1.7,
0/6 H)| 9.22 (IN, $1
(300 MHz, CDCl3) Jppm: 2.75 (3H, s), $.01
| =T
HO (300 MHz, CDCL3) dppm: 1.67 (3H, d, J =
Compound &.’/L\ 6.5 Hz), 2.B6 {IH, m, 5.16 (1, m), 5.99
225 o = (2H, 8), 6.79 (14, 4, J = 8.1 Hz), 7.00
‘wgz i B, 16 e, Tk s T
N {300 MHz, cDpcl3) Sppm: 2,53 (3H, d, 7 =
paal e Wann ENG IR ERNE 1 2 ot
0.5 Hz), 9.07 [(1lH, 8}
& (300 MHz, CDC13} 3ppm: 2.65 (34, 4, J =
compound 1.1 Hz), 7.78 {1H, 4, T = 1.1 Hz), 8.15
227 154.0-155.0)(14, dd, 7 = 8.5, 1.7 Hz}, 8.2¢ (1H, dd,
/‘Lr"’l J=14.5, 0.6 Bz), 8.63 [1d, dd, J = 1.7,
v 0.6 Hzy, 9.22 {l1H, s
>
Compound 2(323 yi[;l:l’ 23)‘150;‘145‘11 ??ﬁm:bié?j 4325-:'3.5
"i28 210.9-211.0 Vo’ 1y '3.78 (18, br), 9.42 (1H, 8.
L | 12.53 {1H, br)
Comz;péogund w 273.0-275.0
1 (dec.)
Compound E\Q%{:lo 263.0-268.0
230 u {dec.}
s




(300 M+, DVSO d6l 5ppm 2.37 13H, 8~, Conpound

210.0-211.0 2.42 ON, s~, 7.44 (IN, brs), 8.09-8.15
220 (2H, m, 8.78 (IN, br), 9.42 (IN, s), 12.53 (IN,
bO Conpound 273A-275.0 229 (dec.) Conpound 263

0-268.0 230 (d...) 122 Conpeund 144.0-145.0 231
Conpound 232 215.5-218.5 Conpound 146.5-148.0 23~

Cnrmound ')Q/l 1')0 E.121. 0O (‘nrmnlln 9?5 158 0-159 §
(800 MH.| MSQ-d6) Sppni 2.39 (3H, d, J Compound aci
1 Jeomt!m)d, 449 (4H, .), [B.54-3.163 236 (4H, .),
5| 2723( 2H ) d, J [*C°1¥), 7.95 (IN, dd, J
-18.5, 1 (IN, dd, J =18.5, 0.5 H), 8.73
( HFN—d, 52 (IN a) Cdnpound 237 HC
11L9. O- 124.0 ound 1239. 0-[2 239 39-5 Conpound
np mp
2B2, 33.5
%"'“2"3"2‘-‘“% 215.5-218.5
-
c"““zi";“d EJE:}_ /\}__ 146.5-148.0
-
<1
C°“‘2P3‘f1““d b s 129.5-131.0
G4 :
compouna %3—\“_(:_ 158.0-155.5
&4
_(“ (300 MHz, DMSO-dé6) Sppm: 2.39 (3H, d, J =
Compound Ho_d{;’ BCl 1.1 Hz), 3.34-3.43 (4K, m), 3.54-3.63
238 H Q (4H, m), 5.27 (2H, 8), 7.29 {iH, d, J =
o 823 (i, da. &= o0, 0.5 Aar 3175 i,
d, J=1.% Kz), 5.32 (1H, s)
CO“;P;““ :_\w(o HCl 119.0-124.9
e O
Comzpacéund | 3—\"'_5:.- 239.0-239.5
o
°°“;P3°9““°‘ &h& 232.0-233.5
'
C°“£pﬁ]"‘“d h& 236.0-237.0
W4




Conpound 240 236.0-237.0 123 - Conpound 241
220.5-222.0 Conpound 242 224.5-226.5 Conpound 243 1
253 * 0-255.0 (dec wk~ (300 M, D~-O-d6) 5~: 2.40 (3H,
S), Conpound 244 N >-. 190.5-192.0 8.03 UH, dd, J -
8.6, 1.5 H), 8.15 (IH djod = 8.6 H), 8.34 UH .),

8 UH b ) 9 IIQ s) 12 Ze (1H b~) (200 M
13) 6PP. ﬂra 49 (9H s), [4.40 dormpound 245 (2H, d,
6.2 H), (1H t, J=57|H), 7-65 (1H .),
[ | .
gk dd, u“§jg, N~ 1°3°R&)°| 8.19 (IH, d, J -
88 H)| 8. UHd,| J - 1.3 H),| 9.06 (1H, 3) (300
=06} 5pp—+—4- 17k 4 28 I(2H Conmpound. 246 ) 8 06
H dd,|J - 65 1.8 H), §.20 2+{1 (1H, d, J - 8.5
d82.42:13 (1M J 3 0.9 HZ) 67 (2H, brs), 8.93
s 5
Ffmeoyd 242 - PR H D, 9.49 fﬁ (300 M, DMO d6)
5pp.: 3/37 BH 9)”7, [ 3-90 (2H a), 4.46 (2H, d, J -
[ (o T Compound-—247Z 1 8100 (IR dd a.- 8-~6 1 6
« UJ LI / WIIPUUI TOr — T —_ A4 \ T T T
H), B. 16 (;%w qd J=285H), §34-B39 (zH 8.83
(BH d, [J - Togskz), [9. 46 (15,1292 ~s (1H (300 M,
DRBGE)| 6ppniITE 01 (3ff, t,| Jeee?. 1 H), 3.00-3.11 (2H,
D, 4.38 (28F d, J - 5.8 Hzj, 6A§ (1K t, J- 5.5
=\ oloz (1 11 + 1 [ N1 I 1Ll dd ]
) Ul o111 L J u.u ) O o T ooy =4
$
F"’_(N: N (300 MHz, DMSO-d§) Sppm: 2.40 (3H, s,
o . 8.03 (1, dd, & = 8.6, 1.5 Hz}, 8.15 {1H,
Compaund 244 R 190.5-192.0 0137 5 = 8.6 nz), 8.34 (1H, s), §.89 {1H,
N brs), 9.45 (1H, s}, 12.78 (1H, br)
R -3
ac—{:s . {200 MAz, CDCL3) Sppm: 1.49 (9H, s), 4.40
S, (2, d, J=6.2 Hz), 5.32 (1K, t, J = 5.7
Compound 245 K Kz), 7.85 (1H, s), 7.84 {lH, dd, J = 8.4,
y °‘<‘ 1.3 Hz), 8.19 {iH, d, J = §.8 Hz), §.90
s (1, ¢, J = 1.3 Hz), 9.06 (IH, 3)
78 {300 MHz, DMSO-d6} 3ppm: 4.17-4.28 (2H,
Pt m), 8.06 (18, od, J = 8.5, 1.8 Bz}, B.20
Compound 246 n;h 2HCI {1H, d, J = 8.5 Hz}, 8.43 (1H, d, J = 0.9
NN Hz), €.67 (2H, brs), 9.93 (I, d, J = 1.7
N Hz), 9.49 (1H, a)
LB
(300 MHz, DMSO-d6) Bppm: 3.37 (3H, s).
==l 3.50 (28, 31, 4.46 (2B, d, T = 5.8 Hz},
[ %— 8.00 (1B, dd, & = 8.4, 1.6 Hz), B.16 (1%,
Compound 247 R ""‘{o_o d, g = 8.5 Hz), 8.34-8.39 (?H, m), 8.83
o e (14, d, J = 1.4 Hz), .46 (1H, a), 12.92
s (1H, brs)
. (300 MHz, DMSO-d6) Sppm: 1.01 (3H, t, J =
P 7.1 Hz), 3.00-3.11 (2H, m), 4.23 (2H, d,
N J = 5.8 Hz), 6.08 (1K, t, J = 5.5 Hzj,
Compound 248 e §.37 (1H, ¢, J = 5.6 Hz}, 8.01 {1H, dd, J
o M - B.6, 1.6 Hz), B.16 (lH, ¢, J = 8.5 HzJ,
s - 8.37 {l1H, s}, 9.84 [(1H, d, J = 1.2 Hz),
9.46 {1H, s}, 12.83 (iH, brs)
(300 MHz, CDCL3} &ppm: 1.72-1.89 {4H, m],
rc—¢ 5 2.38-2.52 {1H, m), 3.33-3.46 (2H, m)
" 'N.f'“‘\ o 3.96-4.06 (2H, m), 4.58 (2H, d, J = 5.8
Compound 249 R Bz}, 6.74 (1H, brt, J = 5.1 Hz), 7.61
{1H, s), 7.81 {1H, dd, J = 8.5, 1.7 Hz),
Mg d 6.16 (18, d, J = 8.5 Kz), 8.65 (1H, brs),
9.06 (1H, 5
s (300 MHz, €DC13) dppm: 7.74 (18, dd, J =
_ 5 8.5, 1.6 Hz), 7.81 (14, q, J = 0.9 Hz},
Gompound 250 EQ isjrc 133.0-154-014 3¢ (in, ad, 7 = 8.5, 0.6 Kz}, 8.24 I1H,
§ dad, J = 1.7, 0.6 Hz), 9.11 (1E, 3)
Fa°_<:
_ (300 MHz, CDCi3) &ppm: §.14-B.32 (3H, m},
Compound 251 e 163.5-164.5 .69 (14, m), 9.21 (1H, 8
M4
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Compound 248 - 8.6, 1A H), 8.16 (IH d, J - 85 ft),
8.37 (1H, 5~, 8.B4 [IH d, J - 1.2 Hz), 9.46 UH .),
12.93 (IH brs) 300 M, CDC13) 5pp.: 1.72-1.89 (4H,
m, 2.38-2.52 UH, 3.33-3.46 (2H, .~, 3.96-4.06 (2H,
4.58 (2H, d, 5.8 Conpoundq249.H.), 6.74 UH, b~t, J -
5.1 Hz), 7.61 UH, s), 7.81 (1H, dd, J - 8.5 1.7 Hz),
8. T tUxathpld 3 9.[3mddP./ 38 pb2 sphdrRiahon 6 Hiltdry )
Compound 250 N V (300 Mz, CX131 6ppm 7.74 (1H, dd, *J
153:0-v1i%4. @e&t7 1.6 Hz), 7.81 (IH q, J - 0.9 H),
.16 UH, dd, J = 8.5, 0.6 Hz), 9.24 (IH, dd, J - 1.7,
0.6 Hz), 9. Bb40l relds ¥63ebskedel (30@ Mlate{13Ind6ppm
8.14-8.32 C3H, m, 8.69 (IH nm, 9.27 (1H, s) N1 124
Testl tBxadplogernigmid 203 apHespBoFylat mediumhishippdenent ed
activity test] A549 cells were seeded to a plate, and
c#litly d4%0¥86ni gAhisnmgdiam wap- r2phediednwitppltére seee
5 with 10% FBS. This medi um was replaced with the sane
nB& e SROAPAPAG It kBec 6RPBAREESoPINBP tc 6ANARANAGL Kb e
ounds, and after incubated another 2 _hours, TG--01

cO
WESTRE4BY Sy heret 8LE6TadPFBPAERE ARethpgaR hours, TGF-B1

T R T
19 7B Aot bIE SBLLE-ELe MERlEd W b1, EES A
SEbkb1eR i WASo8URLEGEEH bR, the medium was removed, and
the cells were washed with PBS and then lysed by a RIPA
solution. The cell lysate solution was subjected to
immunoprecipitation using aiti-Smad2/3 antibody, and
then Western blotting was performed. Using a rabbit
anti-phosphorylated serine antibody as a primary
antibody, a HRP-labeled anti-rabbit IgG antibody as a
secondary antibody, and ECL Western blotting detection
reagents as detection reagents, light emitting amounts
were measured using Limi-Imager Fl1 (Roche Diagnostics)
etc.

Following the above described methods, the
inhibitory activities of the respective compounds
against Smad2/3 phosphorylation caused by TGF-B1
stimulation were measured, and IC50 values were

calculated.

The results are shown in Table 2.
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I mmunopreci pitation using aiti-Smd2/3 anti body, and
then Western blotting was perforned. Using a rabbit 15
anti - phosphoryl ated serine antibody as a primary

anti body, a HRP-|abeled anti-rabbit 1gG anti body as a
secondary antibody, and EClyMéstern blotting detection
reagents as detection reagents, light emtting anmounts
were measured using Lim-Ilmagee BP1 (Roche Di agnostics)
20 etc. Follow ng the above described nethods, the

| N SR Yu R YT [ €8507 (hiIT | TS Ve TP %Oeeo

b nM)

. (
agalMebmpBRd4 §oPNOSPhgyyT atTory by J =01 157
sti (UEahbeunWess HEWW?%—W% . arn T | hgre_é‘é_g
cal CUEBhSBundN€ 7 §SUI TS AT e SO I T 75 é'rﬁﬁﬁiega%h

Tab| ecdnfBlRAUB L T5U (NV) ¢ g [[59

ConpOuBRpeHn8U5E0 [POUNGg gl 29 10% B2 24 33
ConpogBHpdihgBE1 JONMPOEI S7 4% o (AU 1L 7512637
ConpoBBHEBnd 15 G0NPOUNG 5l 76 ”cdﬂEHﬁﬁ&“ié%L“ET 9o
ConpodpipdB8R4387 YoNnpodysd 81 3 TG o931 53
ConpQifah EhP I GPIPOUNG 197 92 7 T 13870

Conp @b ok 93¢ (oMpOoEFd 103 34 RARP W 199 Y2
Conpo nd 124 6/_ Conpound 201 42 Test anpte 2 {Harr
follicle cell proliferation test] According to the
nmet hod of by Arase et al.(Arase et al., J Dernmatol
sdiest, Faeupd o 2091Ha i thdiallifcdle icelld geldls fimeragion test]

i sol ated from human hair and
According to the method of by Arase et

al. (Arase et al., J Dermatol sci 2, 66-70 (1991)), hair
follicle cells were isolated from human hair and
cultured by using KGM-1 {(Clonetics).

After the follicle cells were seeded to a 24-
well plate and cultured overnight, this medium was
replaced with another medium containing the compounds
or not containing the compounds, and after incubated
culture another 2 hours, TGF-Bl was added thereto so as
to make its final concentration 0.1 ng/ml, and further
cultured another 72 hours. At 2 hours before the
completion of culture, an Alamar blue reagent whose
amount equals to 1/10 of the medium was added to the
medium, and the fluorescence intensity of the medium
(Ex: 544 nm, Em: 590 nm) was measured to determine the
number of living cells. Figure 1 shows the numbers of
living cells when TGF-Pl was solely administered
thereto and when TGF-Bl and the compound were

simultaneously administered thereto, provided that the
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5 cultured by using KGMI (Conetics). After the
follicle cells were seeded to a 24- well plate and

cul tured overnight, this nediumwas replaced with

anot her nedi um cont ai ni ng the conpounds or not
contai ni ng the conpounds,. apg after incubated 10

cul ture another 2 hours, TGF-P1 was added thereto so
asumbermakelitinfi pallleodeentrhatic@nwleh BHELBL, calds were
further cultured another 72 hours. At 2 hours, before

t beltooagl ébroM2ohoaukt wiehoan AHdtay bGEepleageatsumed
whose anobunt equals to 1/10 of the nedium was added

t 6ot he 180fedi um and the fluorescence intensity of

the medium (Ex: 544 nm Em 590 nm) was neasured to
determ ne the nunber of living cells. Figure 1 shows
the nunbers of living cells when TG--Pl was solely
aaHPHﬁgﬁéﬁédA?ﬁ%F@ﬁ@lgﬁ@Ymhen TGF- Pl and the conpound
were 20 sinmul taneoysly adm ni stered thereto, provided
that the 12§0mﬂaﬂﬁé? BFCPFIing Eel Fhedereralhedntiprhion

AE9%, EFLLSLEES mBUL b dotBled ety s 4 00H-°EL08 -
LI 5 d di .to,th

T oh P9 T RRT D! Tor5 AL T SreC b ALREREER T~ a

Tgégtrﬁé.{ﬁ?orr @@&@Qﬁ@{ma&@ y&fw{lsaaig{ggé@??&wl cgl

DFOdUCtS reat nent or prevention of Vvari ous

di 368888a SHE Ny BSpe B OPRELR habeld Y
ass%%?at%d wi th AiKS, %% E&ﬁ%ﬁﬁg ?%%gc?gfgﬁgg?%g. %%’
-aCrAr NB t dpe AL thé @@t & deri vative represented by the
formul a




"Y1 R21 -N>A-R or a pharmaceutically acceptable
salt thereof, wherein: X1 and X2 are different from
each other and represent a sulfur atomor a carbon
atom R represents a phenyl group; a phenyl group
substituted with 1 to 5 _nmgpbers selected fromthe
group consisting of hal ogen atons, alkyl groups
havinagst to 6 carbon atons, al koxy groups having 1 to
6 carbon atons, a hydroxy group, phenylal koxy groups
havi ng 7 toal2héarboa dcenwatand rapkgbaniBg @rOURS
having 1 to 6 carbon atons; a phenyl group condensed
witblmaisd to 7 nenbered hetero aromatic or
non-aromatic ring having at |east one hetero atom
selected fromthe group consisting of N, 0, and S;
pyridyl group;x? quinolyl group; an isoquinolyl group;
or a pyridyl pondensed with a 5 to 7 nenbered
hetero aro NC ring having at |east one heterc atom
selected fromthe group consisting of N, 0, 128 - and
S; R 2 represents a hydrogen atom a hal ogen atom an
aIkyI group having 1 to 6 carbon atons an al kyl

ﬁ n% lto ?lcarbo ato Pstltuted with 1
t8r5 hBIBHEACCE iR [ L ¥n2GFRB%G® ?oﬁi‘) hatPRge2fto 6
?ngglgtons an al kanoyl group having 1 to 6 carbon

of a hydroxyal kyl group having | to 5 carbon

akoqﬁmigpdare different from each other and represent a

sulfur atom or a carbon atom;
r? represents a phenyl group:;

a phenyl group substituted with 1 to 5
members selected from the group consisting of halogen
atoms, alkyl groups having 1 to 6 carbon atoms, alkoxy
groups having 1 to 6 carbon atoms, a hydroxy group,
phenylalkoxy groups having 7 to 12 carbon atoms, and
alkylamino groups having 1 to 6 carbon atoms;

a phenyl group condensed with a 5 to 7
membered hetero aromatic or non—aromatic ring having at
least one hetero atom selected from the group
consisting of N, 0, and §;

a pyridyl group:;

a gquinolyl group;

an isoquinolyl group; or

a pyridyl group condensed with a 5 to 7
membered hetero aromatic ring having at least one

hetero atom selected from the group consisting of N, O,




A represents a group which is represented by the
formula R4 R 3~ NNkKN or R4 N'-INR 3 wherein: R
3 represents a hydrogen atom a hydroxy group; an

al kyl group having 1 to 6 carbon atons; phenyl al kyl
group having 7 to 12 carhorsgatons; or phenyl al kyl
group having 7 to 12 carbon atons, substituted with a
hweHogy group, an al koxy group having 1 to 6 carbon
atons, an al koxy group 129 having 1 to 6 carbon atons
sebstépreeentitd Aydabyexyat@rpup HavoGen laton sarHORy1
atons, or an al koxy group having 1 to 6 carbon atons
sgbstipt beednyi thtané abkpbanahomg;oup hakyiggioup Gaving
carbon atons, R 4 represents a phenyl group; a phenyl
ghotip éubsrbouot sdomst fubstotEtenentehs Iseébebt 8dlbgem
the group consisting of hal ogen atons, alkyl groups
hatPRg: 1anoaékedyberoaprohsviagkéxyo §r capbohavkngsl ao
6 carbon_atons, a carbano¥l roup and a cyano group;
adhfarsyénIapsr haKingky @rgusaﬁhvnngtmmﬁo ®Z @ar bon

atons; an, al kenyl group having 2 to 12 carbon atons;
RYIEPARRYF L gFBURPhASTHE03 1t bO75cSRBRAN atoms; and

A represents a group which is represented by the

formula
R*
3
or
R4
NJ\N,R3
wherein:

R® represents a hydrogen atom;

a hydroxy group;

an alkyl group having 1 to & carbon atoms;

a phenylalkyl group having 7 to 12 carbon
atoms; or

a phenylalkyl group having 7 to 12 carbon
atoms, substituted with a hydroxy group, an alkoxy

group having 1 to 6 carbon atoms, an alkoxy group



atons; an al kyl group having 1 to 12 carbon atons
substituted with an al koxy group having 1 to 6 carbon
atons, a hydroxy group, an al koxyphenyl al koxy group
having 8 to 12 carbon atons, a phthalimdoyl group, a
t ol uenesul f onyl oxy group. @kga_norpholino group; an
al kyl group having 1 to 6 carbon atons substituted

Whikrihgt @ 5oh€|@Q@Boﬁt9€§msasﬁﬁgk9€hkﬁh QEQHpaHagﬂQ9x§
to 9 carbon atons substituted with an oxo group;

t erbapydaopyganytogbodRrbondapbRsl i 8irN¥h E1QYRY group
pi peridinyl group substituted with an al kyl group

hauwihggllt bo66caabbonabkobhsosuBstibutedywachonyl 130 -
group; cycl ohexanespiro-21-(1, 3-di oxoranyl) group;
pslkygladine2gpoep5Shybriggolipto §roapborpaesmnt ed by the
formula -Y' -Z'"-NR- z 2_ Y 2 R6 | wherein: Yl and y2
aRe Iewresentora difdrerlergrdumm each ot her and
represent a single bond or an al kylene group having 1
to 12 carbod BReRE!l Woupeprlesehtytadhydtbgéntatdm or
an al kyl group having 1 to 12 carbon atons; Zi and Z2
a@%m?ﬁéssﬁﬁ%e%geﬁlf?%@eﬁ?ef96ﬁ¥@a%ﬁnsb§héﬁgaﬁ§ halogen

PR et LRt Tep Bl igs I €Y' 8" B OPaLEms Mal xRy
groups having 1 to & carbon atoms, a carbamoyl group,
and a cyano group;

a hydrogen atom;

an alkyl group having 1 to 12 carbon atoms;

an alkenyl group having 2 to 12 carbon atoms;

a cycloalkyl group having 3 to 7 carbon
atoms;

an alkyl group having 1 to 12 carbon atoms
substituted with an alkoxy group having 1 to 6 carbon
atoms, a hydroxy group, an alkoxyphenylalkoxy group
having 8 to 12 carbon atoms, a phthalimidoyl group, a
toluenesulfonyloxy group, or a morpholino group;

an alkyl group having 1 to 6 carbon atoms
substituted with 1 to 5 halogen atoms;

a cycloalkyl group having 3 to 9 carbon atoms
substituted with an oxo group;

a tetrahydropyranyl group:;

a 4-piperidinyl group;

a piperidinyl group substituted with an alkyl

group having 1 to 6 carbon atoms or a t-butoxycarbonyl



-S02-; or -0OCO-, and R6 represents a cycloal kyl group
having 3 to 7 carbon atons; an al kyl group having 1
to 6 carbon atons substituted with 1 to 3 hal ogen
atons; an al kenyl group having 2 to 6 carbon atons;

an al kynyl group having 2 {§@q6.carbon atons; an amino
group; an am no group substituted with 1 to 2 groups
sejreffrgd fromthe group consisting of an al kyl group
131 having 1 to 6 carbon atons, a cycloal kyl group

having 3 ta Zycanhexaaledmroard g 1t sbutiousariany lgroup;
group; piperidino group; pi peri di nyl group;

pi peri di nyl agpguprcdulidhi-Puoed -6i-t1 aroalpkyl  group
having 1 to 6 carbon atons; pyrrolidinyl group;

pi per azi nyl aggaoopp rgpgesazniteyd bgr dhe Sobrstiliaut-ed-of MR-
anzalgy% group having 1 to 6 carbon atons;

méi photR mo gr oup; hydr oxy group; an al koxy group
having 1 to 6 carbon atons; an al koxy group having 1

to 6 carbonW&E&REN:substituted by a hydroxy group or

an al koxy greup haying | to 6 carbon atons; an
oxet an- 2-yl Ygrofp; ¥t dHRdrsomsr sy 19igrfsgent from each

other and represent a single bond or an alkylene group
having 1 to 12 carbon atoms:

R’ represents a hydrogen atom or an alkyl
group having 1 to 12 carbon atoms;

z' and z? are the same or different from each
other and represent a single bond;

an alkylene group having 1 to 7 carbon atoms;

-CO-;

—-COz2~;

-S02-; or

-0C0-, and

R® represents

a cycloalkyl group having 3 to 7 carbon
atoms;

an alkyl group having 1 to 6 carbon atoms
substituted with 1 to 3 halogen atoms;

an alkenyl group having 2 to 6 carbon atoms;

an alkynyl group having 2 to 6 carbon atoms;

an amino group;

an amino group substituted with 1 to 2 groups

selected from the group consisting of an alkyl group



t et rahydr opyranyl group; hydrogen atom phenyl
group; phenyl group substituted with an al koxy group
having 1 to 4 carbon atons; or a group that forns a
ring when linked to the nitrogen atom of the above
formula; or a group represgnted by the formula -Y

3 COR 41 wherein: Y 3 represents a single bond or an

ahkyliene 1132 € gaevpnhavtons,lat @yE1631hen 3 HRvihg 3
represents a hydroxy group; an alkoxy group having 1

t @06 7canlbonatonrs, apkpar itebne ofkRdRbonRilP&ratis)- 1- vl
group substituted by an alkyl group having 1 to 6

car bon at ons, papemodphol greakkyl group having 5 to 10
carbon atons, or an al kyl am noal kyl group having 2 to
14 carbon atopdperédiaydopgpbokirno group. 2. The '
thiazol e derivative or a pharmaceutically acceptable
salt thereof BReEBrddagytogsPapnstbsihiéugied Rizh ag alkyl
hydrogen atom _a hal ogen atom an al kyl group having
19E8YB BavhBH at bR 6oF2aRCHI RPMgFoup having | to 6
carbon atons substituted with 1 to 5 hal ogen atons.

3. The thia?oPErHQhFaéPV%egSPUB;pharnaceuticalIy
acceptabl e salt thereof.according to claim1l, wherein

R2 is an 3l RyPeEPEUBYHha¥TRYPL to 6 carbon atons or a
a piperazinyl group substituted with an alkyl

group having 1 to 6 carbon atoms;

a morpholino group;

a hydroxy group:;

an alkoxy group having 1 to 6 carbon atoms;

an alkoxy group having 1 to & carbon atoms
substituted by a hydroxy group or an alkoxy group
having 1 to © carbon atoms;

an oxetan-2-yl group;

a tetrahydrofuranyl group;

a tetrahydropyranyl group;

a hydrogen atom;

a phenyl group;

a phenyl group substituted with an alkoxy
group having 1 to 4 carbon atoms; or

a2 group that forms a ring when linked to the
nitrogen atom of the above formula; or

a group represented by the formula -Y3>-CO-R¥,

wherein:

Y’ represents a single bond or an alkylene



trifluoromethyl group. 4. The thiazole derivative or a
phar maceutically acceptable salt thereof according to
claim1, wherein R2 1is a nethyl group or a
trifluoronmethyl group. 5. The thiazole derivative or a
pharmaceutically acceptabhgssalt thereof according to
any one of clains 1 to 4, wherein Rl is a phenyl

gigaumpc bidamged Wot 1 @abon0 atofRfbered hetero
aromatic or non-aromatic ring - 133 containing at

| east one heftroemtasarsed ected fromthe group
consisting of N, O, and S. 6. The thiazole derivative
or a phar naeebtyidcallyy gracpept abl e salt thereof
according to any one of clainms | to 5, wherein X1l is
a sul fur at em addoXy gsoapchridng at bm 67 casboAlL KSoms ;
i nhi bitor having, as an active ingredient, the

t hi azol e deRi PabPevéddnoagrphar maceutical |y acceptabl e
salt thereof according to _any one of clainms 1 to 6.

8. The ALK5% RRPBIregriadcytdPigUPoSEPatAtrEednRYCRANI S

a erapeuti c, agent for glonerul onephritis, diabetic
n@&%?gpgfﬁy? H@%&chlfFBrésF%FgPPV@FomévrPhosis,

SIELGSIT S lAlTEd e YWLERPSSY TEE
S Bkt Reetsion Loob i Togr o0 Wl Gl p2c oo

Stimul ant, having an ALKS inhibitor as an active
constituent. 11. A hair growth stinmulant or a hair

growth ageatmobpMbNOndngAblp.i nhibitor as an active

2. The thiazole derivative or a pharmaceutically
acceptable salt thereof according to claim 1, wherein R?
is a hydrogen atom, a halogen atom, an alkyl group
having 1 to 6 carbon atoms or an alkyl group having 1
to 6 carbon atoms substituted with 1 to 5 halogen
atoms.

3. The thiazole derivative or a pharmaceutically
acceptable salt thereof according to claim 1, wherein R?
is an alkyl group having 1 to 6 carbon atoms or a
trifluoromethyl group.

4. The thiazole derivative or a pharmaceutically
acceptable salt thereof according to claim 1, wherein R?
is a methyl group or a trifluoromethyl group.

5. The thiazole derivative or a pharmaceutically
acceptable salt thereof according to any one of claims

1 to 4, wherein R! is a phenyl group condensed with a 5

to 7 membered hetero aromatic or non-aromatic ring




ingredient. 12. A thiazole derivative represented by
the formula 2 X RPN-A-R 134 or a
pharmaceutically acceptable salt thereof, wherein: X1
and X2 are different fromeach other and represent a
sul fur atomor a carbon ateg R represents a phenyl
group; a phenyl group substituted by 1 to 5 nenbers

sebechedihgoakt NeaghoupCaRSEEL RYRS sBakegen aLeWBthe
al kyl groups having 1 to 6 carbon atons, al koxy groups

havbong toheiGteagber atows, aadhgdr oxy group,
phenyl al koxy groups having 7 to 12 carbon atons, and
abkyl am no gheuphibaviirgdirtieabiear benaaphaBmaacpheayhly
group condensed with a 5 to 7 nenbered hetero
aromeptebde mehtacbruebE acogrbaugngoaknyl east ofnelaims
hetero atom sel ected fromthe group consisting of N,
0l &AdSs; wheyeidyK' group;sul fiur rotgh apdwf, iana carbon
i soqui nolyl group; or a pyridyl group condensed with a
53£8M7 nenbered hetero aromatic ring having at | east
oge hetero_atom sel ected fromthe group consisting of
N/-0, and & RLBS, éphébéhes haWibgogah akoartave

e BResOaR Lo Fonbenadi AGLITFL8 Earbon atoms.
Sﬂﬁé%&é&é&?i!é1Py1aé8e8t23i89§21t thereof according to
any one of claims 1 to 6.

8. The ALKS3 inhibitor according to claim 7,
which is a therapeutic agent for glomerulonephritis,
diabetic nephropathy, hepatic fibrosis, liver
cirrhosis, pulmonary fibrosis, proliferative
vitreoretinopathy, or alopeciarosis, or a hair growth
agent.

9. The ALKS5 inhibitor according to claim 7 or 8§,
which is an external medicine.

10. A halr follicle proliferation stimulant,
having an ALKS inhibitor as an active constituent.
11. A hair growth stimulant or a hair growth
agent, having an ALKS inhibitor as an active
ingredient.

12. A thiazole derivative represented by the

formula

2-X!
?@>_ ALR
~N

RZ



atons, an al koxy group having 1 to 6 carbon atons, an
al kanoyl group having 1 to 6 carbon atonms, or a 135
hydr oxyal kyl group having 1 to 5 carbon atons; and Al
represents a group which is represented by the
formula 0 0 0 x 3 x3 0 or 3\@hgrein X3 represents a
hydr ogen atom a hal ogen a%onl or an al kyl group
having 1 to 6 carbon atons.

or a pharmaceutically acceptable salt thereof,

wherein:

X' and X? are different from each other and represent a
sulfur atom or a carbon atom:

R' represents a phenyl group;

a phenyl group substituted by 1 to 5 members
selected from the group consisting of halogen atoms,
alkyl groups having 1 to 6 carbon atoms, alkoxy groups
having 1 to 6 carbon atoms, a hydroxy group,
phenylalkoxy groups having 7 to 12 carbon atoms, and
alkylamino groups having i to 6 carbon atoms;

a phenyl group condensed with a 5 to 7
membered hetero aromatic or non-aromatic ring having at
least one hetero atom selected from the group
consisting of N, 0, and §;

a pyridyl group:;

a guinolyl group:;

an isoquinolyl group; or

a pyridyl group condensed with a5 to 7
membered hetero aromatic ring having at least one
hetero atom selected from the group consisting of N, O,
and S;

R? represents a hydrogen atom, a halogen atom, an alkyl
group having 1 to 6 carbon atoms, an alkyl group having
1 to 6 carbon atoms substituted with 1 to 5 halogen
atoms, an alkoxy group having 1 to é carbon atoms, an

alkanoyl group having 1 to 6 carbon atoms, or a



- 135 -
hydroxyalkyl group having 1 to 5 carbon atoms; and
A' represents a group which is represented by the

formula

wherein X’ represents a hydrogen atom, a halogen atom,

or an alkyl group having 1 toc € carbon atoms.



