- 1 - TECHNI CAL FI ELD The present invention relates to
a conpound having an inhibitory action on activin
receptor-like kinase 5 (ALK5) which is a TG--R type |
receptor. The 5 present invention also relates to a

hair follicle cell growth acielerato a hair growh
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-R (TGF-R), as well as activin, BMP and the
like, is a nolecular entity belonging to a TG--R
superfam ly. There are two distinct signaling
receptors for TG--R (type | and type 1I1), both of

whi thchRYeaserrnept hreoni ne ki nase regions 15 in their
respective cells. Upon conbining the TG-R wth the

receptor, theThypsréséreephPént SonPhESRPOEYEAt 8d-B¥pound
the type Il receptor and thus activated, so that %

Si gnaving amanmmebredryOa@tlﬁmcb@u§cwia¢ﬂ S8RERLSr-1ike
pat hway or a TABl/ TAK1l pat hway. 20 It has been

appefemte thatAbR®) TGFEhhias quf¢e-facymé Dfreceptor. The
ﬁhy5|olog|cal actions, and as one of such actions, it

aP IR el B VadHol@n thbso t hel TGS pchas laalprf)qnhlic;/l@fcell
accunul ating extracellular matrix in tissues through

pr GRS A on arkpir Iroedorgosiulant, and a hair

sup res i on of pronﬁéns whi ch constitute the
extF BT AL rat§d Wrﬁe\ﬁ darmciigial 6,

597 %u§199Q#$ Egy con; ous h rproducti on of
r?ré VO S rélagc:ﬁvet r ¥ system 5
nay | ead to various fibrosing diseases. In the case of
BACKGROUND ART
10 Transforming growth factor-f (TGF-B}, as well
as activin, BMP and the like, is a molecular entity
belonging to a TGF-§ superfamily. There are two
distinct signaling receptors for TGF-B (type I and type
IT), both of which have serine/threonine kinase regions
15 in their respective cells. Upon combining the TGF-p
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/TAKl pathway.
20 It has been apparent that the TGF~BP has quite
a lot of physiological 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



ki dney, for exanple, TG~ (3 has been shown to be
deeply involved in fibrosis or glonerul onephritis in
renal di sease such as gl onerul onephritis or diabetic
nephropathy (Okuda et al., J din Invest 86, 453-462
10 (1990), Border et al., Nature 346, 371-374 (1990)),
and in the case of liver, TGF-D has been shown to

f aci | eacmppsbtiohi suppheext HACEK! g%gﬁ?gﬁ% %ﬁﬁ‘gﬂohggtsmute

nonpar enchymal cells and then cont

of hepleiextidreslalandnkivey fiuggboshs, (RRLNAL Sl op; 00

al ., BiochimBiophys Acta 1032

addltﬁ(ﬂ59lﬁﬁﬁrﬁ(Ihﬁopﬂuseﬁh@g SéE%Ei#ﬁ# ﬁ?g%;productlon
era
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di seases as pul nonary fibrosis or proli

i% accunul ati on of extracellular matrix

20 f Mot ilem doft oT GRrrfizhu sATF iipy it rdlojea%le@ h

reported to suppress the accunulatlon h R case of

ext r &&8neyl af oraepianp Liend 1ced By 4 TCE=R b%h@%
bl ocki ng. TGF- S/ Snad si gnal s PG} gi 6l ko et * % be deeply

JAnséggpéﬁﬁﬁopnlg;b@AbeB 2% bseher§$ohg pht923k, 1 OQ%%’
SO t%gt this inhibitor is considered to be usefuﬁ al
phar §§ﬁ§§Cgpchpaédgéﬁsefulonephtﬂemb OF 8LaMe on
Rk
of varlgus di seases associated with fibrosis of
ki driiSP W%;h%r(om@l@ cetal., 3 COnthevesheschandz-q¢62
TF éf% mm to exhibit significant growth
Lo rrq,?,r i st Vatoes 34@) | 3752 ag1990j)), and
epi tiheldgial &&ld s cular endothellal cells,
henmat ocy es q]il";g]i e e tbegin shbhEn lrovest
Der iy 99 for. hair follicles,
it pag béé%&f% g§¥ﬁ%ﬁﬁ% éﬁ;gﬁ?;acellular matrix in the
nonparenchymal cells and then contribute to the onset
of hepatic fibrosis and liver cirrhosis (Barnard et
15 al., Biochim Biophys Acta 1032, 79-87 (1980)). . In
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
20 function of TGF-B.

An inhibitor of ALK5 has been reported to
suppress the accumulation of extracellular matrix
induced by TGF-B by way of blocking TGF-B/Smad signals
(Gryglelko et al., Jam Soc Nephrol 13 (Abst

25 IBB), SA (F-FC022), 2002), so that this
inhibitor is considered to be useful as pharmaceutical
prpdhcts for treatment or prevention of various

diseasee associated with fibrosis of kidney, liver or

lung, etc.



hyper expressi on i nduces growth suppressi on/apoptosis
in the hair follicle cells and then a hair cycle is
shifted fromanagen to telogen, and thus it has become
10 apparent that TGFJ is deeply involved in
progression of alopecia (Foitzik et al., FASEB J 14,
752-760 (2000)). However, redearch has not fully

h t hat Lch. si Lin thway fromthe TGF-P o
Feceptor 15 pormaPEl §RGh Bt ege%‘aﬁlt ke frurnto exnibi
i optosis in . the hair follicle cells, an
e néﬂwféggay OPCaPbpBERae Lhr s
b | ockagde T nad. si ghal s _cause
Aﬁigg%%ﬁig?ggrg a%g%%gbyég%b%%ﬂlfer?FEHEa?Qe%F?EBﬁEHal
b es ' | bhi bito on.activin
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V00T 3720A 003] 4DUGBA 0US) 87304k ahd “EnECt (WaLin
t hi ozl ¥4 148 dazol 1es £ wRINee L4l 019, £ Or2p_ he
present invention has not been shown. Further,
al tl’fypﬂgd‘\a}qrrésﬁﬂﬂzd@ﬂ@%tlﬁ‘@ﬁﬁk@r@s§iéﬁ}’§%®ptosis in
structure to that of a conpound according to the
pr édenthdinveftlildrclis vells kirowncHaom -hahi r WERYI H3BI7A,
W96/ 03387A, W03/ 62215A, W01/ 85723A, W01/ 44203A,

JPZIOLEtEZB Ermm FPEHEIP OAb A e ldden Parentthid.it has become
6, 770, 663, WO04/ 005264A and the like, the inhibitory

1Gc3RRR oMty fded détpdurids degailnstirartlingch 5 progression

receptqr-like kinase 5 (ALK5) has not yet been
re %:) PeSLECLEeURE 10 etHR Ly -MvERBEBN d t14.s T2 -ofect
of(gg%ORSgsent invention to

However, research has not fully shown that

which signaling pathway from the TGF-B receptor

15 primarily contributes to the growth

20

25

suppression/apoptosis in the hair follicle cells, and
thus prevention/treatment effect of alopecia which is
based on blockade of TGF-B/Smad signals caused by the
ALKS inhibitor has not yet been reported.

Although substances having inhibitory action
on activin receptor-like kinase 5 (ALK5) which is a
TGF-B type I receptor are described in WC00/61576A,
WO01/72737A, WO01/62756A, WO02/40468A, 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 growth stinulant or a hair growh
agent, 10 which is based on the provision of an

i nhi bitory substance against ALKS which is a TG-R
type | receptor and the novel action thereof. As a
result of conducting various investigations in order
to solve the problems, the ~1% present inventors have

supBRecdrGr O nal IS el eadon eleb s,
thelss .4f2%‘é'}ao,| B@t rt ir: Kj g of HO\ie| con‘poutnnt
e g i e BT B0
ponpodnghgrodp t'é g@hié@@%zﬁﬁg gﬁgvghFiéﬁ § &sent
I SRS e gEY P ToE PeprLERE B4 by rePndcaipR 2ok ivin
Recencabrorskite kindst ¥ TALREPIALTTIRERIVED bhen
or & carbon atom 5 RL represents a phenyl group a
phenyl group substituted with 1 to 5 nenbers selected
fromthe group consisting of hal ogen atons, alkyl
Raving 1 10 8 carbon atom: a hydfoxy ar up. 10
ot b e P18 Ehpor et omencidh <o
provide a halr growth stimulant or a hair growth agent,
10 which is based on the provision of an inhibitory
substance against ALK5 which is a TGF-B type I receptor
and the novel action thereof.
As a result of conducting various
investigations in order to solve the problems, the
15 present inventors have found that the ALK5 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 ALK5, and further
have found an intermediate for producing the above
20 described compound group to achieved the above-titled
present invention.

That is, the present invention is a thiazole

derivative represented by formula (I)



a phenyl group condensed with a 5 to 7 nenbered
hetero aromatic or non-aromatic ring having at | east
one hetero atom sel ected fromthe group 15 consisting
of N, Ob and S; a pyridyl group; a quinolyl group;
an isoqui nolyl group; or a pyridyl group condensed
with a 5to 7 20 nenbered Refero aromatic ring having
at | east one hetero atom selected fromthe group
consisting of Ny and S, R2 represents a hydrogen
atom a hal ogerf(atiomg—gn al kyl roup having 1 to 6
carbon atons, nal kyl group haJ' g 25 1 to 6 carbon
atons. substifuted with 1 to 5 hal ogen 6 atons, an
al koxy group having 1 to 6 carbon atons, an al kanoyl

gr ogp Baﬁhasm&cbﬂtﬁcai‘& OHC%QE‘Ebl%La%‘)&tPégﬁeggﬁ' Kyl

group having 1 car bon at ts a
gr olpevBigh is represented by 5 the fornula R4
R3~N-1 N or RA 3 N5 N,R wherein: R3 represents a

hydkbgemd at®omire AiFFA@R FreHPeadh %&%ﬁ& Gl é%%t a
1 to 6 carbon atons; 10 a phenyl al kyl group avrng
to 4@lfarbatiom or a carbon atom;
5 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,

10 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

15 consisting of N, 0, and S;

a pyridyl group:

a quinolyl group:;

an isoquinolyl group; or

a pyridyl group condensed with a 5 to 7

20 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

25 1 to 6 carbon atoms substituted with 1 to 5 halcogen



atons; or a phenylal kyl group having 7 to 12 carbon
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 suBstituted with an

al k i.no _gro having 1 to 6 carbon atonms, - 7 - R4
rep%égg%fsa Sﬁgﬁ§y angB; 2VERENnYI t6r SupaLkest PtGred an
Wi t e selected f.romthe group
congﬁé?%§§§oggﬁggoééﬁln t ng? glﬁ?FESPogﬁQmﬁavPﬁgal to

6 cg ; y ups,havin to_6 carbon
atonggggxgé?gg%o@%ggﬁoﬂgygggng Socéaﬁ%réPBUE?OQS’ and
hydrogen atony @ rou ing; L.t9.12 _carbon
atons; an aIken%Pﬁég%hEghgvgﬁgéé ?gl%ﬁ ggrBSRrSFSHE?d by
30 aheyebemahky!l group having 3 to 7 carbon atons; an

al kyl group having 1 to 12 carbon atons 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 atonges a phthalinidoyl group, a
toluenesulfonxgox group, or a norpholino group; an

al kyl group hAwipG:} to 6 carbon atons substituted

with 1 to 5 halo atons; a cycl oal kyl group having 3

to 9 carbon ato O substituted with an oxo group; a
tetrahydropyranyl group; a 4-piperidinyl group;
cr

wherein:
R’ represents a hydrogen atom;

a hydroxy group;

an alkyl group having 1 to é carbon atoms;
10 a phenylalkyl group having 7 to 12 carbon
atoms; or |

a phenylalkyl group having 7 to 12 carbon
atoms, substituted with a hydroxy grouﬁ, an alkoxy
group having 1 to 6 carbon atoms, an alkoxy group
15 having 1 to 6 carbon atoms substituted with an alkoxy
group having 1 to 6 carbon atoms, or an alkoxy group
having 1 to 6 carbon atoms substitqted with an

alkylamino group having 1 to 6é carbon atoms,



a piperidinyl group substituted with an al kyl group
having 1 to 6 carbon atons or a t-butoxycarbonyl 25
group; a cycl ohexanespiro-2'-(1, 3-di oxoranyl) group;

a pyrrolidin-2-one-5-yl group; a group represented by
the formula -Y' -Z'-NRS 8 - 7Z2-Y2-R6, wherein: Y1 and
Y2 are the sane or different frdmeach other and

repr S b r an al kyl ene group 5 having
R? Sgég %hggtg Heﬁé rdpPEBénts a hydrogen atom or

|k | t 1 Z2
Z?eat e sane o PACIAr SHEE: SHAERAR Vst et tnd t0 'S
{gp$@%§§%gﬁsgpg%ggdb%%%p:y%5£§f%h§y %3%i%8ﬁ%p %%CbaQOgen

andatsmi6 %QR&@S%QE%E% %&%ﬁ%%lgykog%o¥8rggél o sh azkoxy

car bon at ons; an al grou avi ng

at o dbshivt Hbed wot g ena a
alkgﬁgﬁggroup hQV|ng 2 t%akgggr%gkagfonsEgggﬁmég%yﬁ§Pup’

grospdhavepgnd feobpgar bon atons; an am no group; an
am no group substituted with 1 to 2 groups selected
fromthe group bodsbgthngtoeh;an al kyl group
an alkyl group having 1 to 12 carbon atoms;
an alkenyl group having 2 to 12 carbon atoms;
10 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
15 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
20 substituted with an oxo group;
a tetrahydropyranyl group;
a2 4-pilperidinyl group:
a piperidinyl group substituted with an alkyl
group having 1 to 6 carbon atoms or a t-butoxycarbonyl
25 group;
a cyclohexanespiro-2'-(1, 3-dioxoranyl) group;

a pyrrolidin-2-one-5-yl group;

a group represented by the formula -Y!-z!-NRS-




25

having 1 to 6 carbon atons, a cycl oal kyl group

having 3 to 7 carbon atonms, and a t-butoxycarbonyl

group; a piperidino group; a piperidinyl group; - 9
a piperidinyl group substituted with an alkyl group
having 1 to 6 carbon atons; a pyrrolidinyl group; a
pi perazinyl group; 5 a piperaZ nyl group substituted

W t

2azakkyl group having 1 to 6 carbon atons; a

nmor phol'i no ‘group; a hydroxy group; an al koxy group

1t
an

having 1 to Gmﬁ%hQﬁﬂratO”B; 10 an al koxy group havi ng

0 6 carbon atons ‘substituted by a hydroxy group or

al koxy gro Vi-ng tg 6 carbon q%$ ;. an
oxet an- 2- yl g:’kgusgaa‘rt e?%%héhﬁ of iranyt %fﬁfentﬁf%om each

tete@ﬁb@r%%&f%@ﬂre%%%%pgbsénﬁﬁérg%%ﬁt%Eogh %&%&g%%% group

group; a phenyl “group su

stitute an a

gr oupvhayi Ng+d 19 4.68LRoR+akENs; or 20 a group that
fornms a ring when linked to the nitrogen atom of the

above formul ar®ofegrg5OMPs r PR ESEHLES DYorh Ner o8 M 24
-Y3-CO R41, mherel?f]: Y3 ?epre}geﬁ% a %?I%gl erbontl}jﬁjo]?y

an

gkkypehevidg gr euplbavkpBod heoms¢arbon atons, RO1

represents
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z! and 2% are the same or different from each
other and represent a single bond;

an alkylene group having 1 to 7 carbon atoms:

-CO-;

—CO2—;

-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 é 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;



a hydroxy group; an al koxy group having 1 to 6 carbon
atons; - 10 - a piperidino group; a 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 nﬁr%hblino group. Anot her

enbodi ment of _the present_inventio is an ALK5
i nhi bi t or \/\hi%hpjc%$¥3aﬁ§h%yjt her AboVEIRREstY 1hed wibh an alkyl

t hi limdazol e derivative or a pharmaceutically
acé@é%%%ﬁggégﬁ%qiH@?e%fciﬁp%ﬂ1%ﬁﬁ@%@ ingredient. 1In
addi tion, anof ﬁgiié%égin Pf the present invention

. . ¥ . .
is a hair growtn agen chP T ¢t ai ns, as an active

ingredient, a Sﬁ#ﬁ%%‘%}ipg%ﬁﬁm biting a function

of ALK5 being i transducti on of

g6 (3, and tg‘lﬁlﬂé}%ﬂrﬁﬁe%ﬁd V@Jﬂs%tlpé’eo&/iuglﬁat Ln alkyl

conpl etely new concept In ch an action ~ Tmechanism

i s ghidienentidg amddal Qfrddie &Qmeentional  hair
grow h agent. 20 Further, another enbodi nent of the

pr esent inV%ﬂth@Hdiﬁﬂbigﬁﬁ%ﬂEdiate for producing a
conmpound represented by the formula (1), in which a
portion cor res$pardixyy greup;of the above descri bed
formula (I) represents groups as descri bed bel ow, 0~-

0 0\ X3 X3 anlialhkakxer groudhaepngsants & pdikegeRtoms;
atom or a hal ogen atom Preferabl e conpounds of
1% ornula (1) aeceddécmy group having 1 to 6 carbon atoms
substituted by a hydroxy group or an alkoxy group
having 1 to 6 carbon atoms;

an oxetan-2-yl group:;

a tetrahydrofuranyl group:;

o]

tetrahydropyranyl group;

a hydrogen atom;

a phenyl group:

a phenyl group substituted with an alkoxy
group having 1 to 4 carbon atoms; or

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:

Y? represents a single bond or an alkylene
group having 1 to 7 carbon atoms,

R* represents

a hydroxy group;

an alkoxy group having 1 to 6 carbon atoms;




to the present invention includes a conpound in which
R2 is a hydrogen atom a halogen atom an al kyl group
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 R2 is an

al kyl group having 1 to 6 carbBn~atons or a

trifluoromethyl group and yet nore preferably a 10
conpound in wﬁ(ﬁ$9%£%é§Q¥rﬁﬁQEﬂ'group, or a

trifl t hy] ._.Th ds wherein Rl
phenyl group % SHSSHEEIT K S A4 PUfod U hetieras
t] - Q. t.i [ t aini t | t
het ero-at ShotS S8 dcted fort tHE TGP odr bisisting of
N, bLe. . d in X1
e o R S e R S EP AR L RS, or

W efzer ahlkg1 afNitRAUGR 1t 2‘%0{1 '?i‘alﬂnllg;ain +Q QU 398Nt ”. . as ;

used herein neans a pharnmaceuti cal® product or & quasi
20 &rug which is used for the purpose of induction of
hair growh, stinulation of hair growh, or prevention

of al opeci a, at hbgphelinbs gi-eapi.red to be taken in the
broad sense and shoul d not be used exclusively in any

sense. \Wen aAhathegr embbdagent a¢cehdi BgekenthenBntion
present invention is used as a pharnaceutical product,

t hi ¢si snappKbcahbhébfiboamehiohatbonadnspraeeabbed dkscribed
al opecia areata or male pattern al opecia for exanple,

18ut tBpprréslivhdetol pedpnivativat hragephaanecedingatdy

- 12 the present invention is not limted thereto.
TheaﬁFEEEﬂgl?n%%%¥iBhegﬁ@ﬁsaﬁhav apbiveubsgandéenuhi ch
inhibits the functipn of ALK5, acts as_  a

n
anel i orati ng 29edtabr A praphyNaE: prP AR igeRgaPhsthe

present invention is a hair growth agent which
contains, as an active ingredient, a substance for

15 1inhibiting a function of ALKS being involved in signal
transduction of TGF-B, 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,




5 hypofunction of hair follicle cells. The substance
whi ch inhibits the function of ALKS is a substance
whi ch suppresses phosphoryl ati on of Sand2 and Snad3
when a signal is transmtted froma TG (3 receptor
and for exanple, illustrative_ conpounds 10 are
described in claims 1 to 6 oflthe present invention.

Sin v ribed_acti,on nechanism can

conp é%e%ﬁﬁgﬁhﬁgg?%%ﬁQQSr8w§¥d§ﬁﬁﬁpe§§98noéfPeBFIBQED atom.
TG (3 agai nst iir. fallicle, cel which are also
hair(kergtin 6?%%E%%¥§%$ EEWFQquFiqg 3%H3E@€d%€ﬁa@ccordlng
t hi ugﬁg% is ff [ for, s tons t hat .have
not%gigﬁ% anel%%?aﬁz gﬁq%%eégﬁﬁgg Szg?ﬁngSHanﬂpoNEFCh R®

hai s Groyfod@entrokdl addbbign bloke ahsa gxhegted,

that this” substance produces’a synergic e

GonmbiaRabizon 20 wi threthe LI grLowhh 4§k :
hai r grogkh agents havi%égg?ﬁeg&e igg%yiuk??hgu§EVLng 1

t hethaier cgrovhhaagest sassendipadt @1thhe PLeSeRL)ogen
i nvention can be adm nistered in different dosagg

anmoahbesandoira gdirtfereblydasagrpbanas i deprndhng? 25 o,
nat ures of substances, it is preferable that this
subst&réegrsupxhernalyl § appbi edrosnosabhy adnini stered
because_of its necessity of continuous adm nistration.
Not taL fleprenehhddsageunnaudit getanobe pxpfessietyia -
és nurerical values upiformy. However, as for
1@ onporiand 118 ovhooh aRd i& metiud, droupay de a
necess?{X to agginister about 0.0001 to IOWw %

t heF bt TUPT¥rRTRBt yITOUM01 to 5wt %t hereof, and more
preferably 0.001 to 5 Iwi§@6thereof Aas a lotion, an

oi ntment, or A QetCFRYUNLK ML ilSad HRengil group

al ter Al i Vel V14 LBy e membered hetero aromatic or

non-aromatic ring containing at least one hetero atom
15 selected from the group consisting of N, 0, and $§ 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 quasi
20 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
25 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




necessary to adm ni ster about 1 to 100 ng/ kg of such
conpound as a powdered drug or a capsule for ora

adm ni stration. The above described fornul ati ons can
10 be obtained by using common fornul ati on techni ques.
A dosage formof the hair gro h agent according to
the present invention is not “Specifically Ilimted to

a cgid al e do0m; ¥ £ e of an  external
preparg%ion, a %ﬁ%n%ﬁﬁﬁw Sé%%hﬁj&&q%ﬁrr U an® 15 ALKS

i nhi bi tor suckyas, W Gmqunds 1t 2 and 228
to 249 as an act ispve |enrge; el [ en?ﬁl%g] psghec%"gsr gtg?‘:“yt Dvi ded

as FuceS ol qmeﬁitltsj e @RRIAIdY o thI%’,de%%ts as

to produce such a water sol uble conposition, “vario

addinf iares iCramaGAngent B kengipn A0 RIES MRS | VESin ot

antioxi dants, flavors, and colforants etc.) use or

Smamyfeadtunatignmed elanes.foquasil edicdgs.s Or  cosnetics
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can be used. The hair growth agent according to the
present i nvemhieosudan abeepiayictied nas a thaithd ruiNG L of
conposition such as a hair drug, hair oil, 25 hair

noés&e, ier agelpsaahakr whdshi Bgppespesst pBBspUST A%t idn of
shanpoo or rinse, or alternatively an ointnment for
ex&ffile. aMHefiradBakhegr ewshgagént saccandnigted tthem a

14 %r sent invention is provided as a |iquid drug, an

ALFBE -PnREBEPBPL sushdaiorngxanptenpblhdst tat ov202ompdunds
228 tod 249,#5 adequately conbined with purified
wat &P, A§SCELPEdbER BLRLBF Sofat Pomfstibl mEeaephosphat e

cat 1 oent Sof el HEREe "BE LehdRe ofe s EbbRISEE LA PBrmechani on

o oL o SLUEET. Don 00, o RPTIIL Y, oRRHAL SR L o

AQHEPYS against the hair follicle cells which are also
hair keratin production cells, it is expected that this
substance is effective for symptoms that have not been
ameliorated or prevented by the conventional hair
growth agent.

In additicn, it is also expected that this
substance produces a synergic effect in combination
with other hair growth stimulants or hair growth agents
having other efficacy. |

Although the hair growth agent according to
the present invention can be administered in different
dosage amounts and in different dosage forms depending
on natures of substances, it is preferable that this
substance is externally applied or crally administered

because of its necessity of continuous administration.

Not all of such dosage amounts can be expressed in




sol uti on, non-aqueous sol ution, suspension, |iposone,

10 or emulsion. This preparation is topically

adm nistered as a liquid preparation for scalp. In

this case, the liquid preparation nmay be directly

applied onto the scalp or be applied by using an

i njection nozzle for spraylné3 I5 When a hair growth
ageHE t present jnvention is_provided

. R s S I siehbagnas

anylo£ coOgpoNngs and 228 o 249 can

adni xed W th fatzzé 39%1|PQ THh%1 P e e%%%%??%eto

par afihi fi svex, aQbTEn@né@OgOtéeféﬁE §|?§é¥?%$ %efably

hi gher al cohol ycerin, water

SUS@E@wlngoagﬁ@t§ EEGE$E¥|I$ﬁacﬁ%¥EE§ suC% 0|ﬁt ld oo

adm ni stered as an externa

Eream eie fedii 4s H oMY Sgendn %(‘rpd'n?grﬂ;g to th qelefor

present invention is provided as a solid preparation
an iSraihi dp Dicaiicdh A% AL rANRAUNGS it 202
and 228 to 249 can be m xed approprlately W th-a
suintets ssamddid | admitro greepaiteen Iederima mpdifide such
such as a - 15 powdered drug or a dust fornulation,
or GmrEruTHEl iaselay powdeerech it @ ea@dmﬂesiaixveﬁaar
suspended in a solvent if required in order to

pr E5FHE i te@bien f ol atticyre fdescridescdlogmulations can

p I|c t|on 5 Further in the case of ora

Y &% LRAOKSOMARPbifosmudash oas temandfues .

conpounds 1 ﬁtg%OZ an% 228 to_ 249 can be bl ended wth
a phar maceut i c&5¢9%c QﬁpaﬁﬁetéﬁrF?éF ERHTLH agest
bi L.si.nt egrants, subst ances,

Aot o EPe BrRens SHUPLFRPEr <5 B0C phecifically

aronat|2|n agen

d'UE%ﬁEedSQEUQ'Eb%kggnagggﬁ OLutNen the case of an

external preparation, a hair growth agent containing an

15 ALKS 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,

20 preservatives, antioxidants, flavers, and colorants

25

etc.) used for manufacturing medicines, quasi 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




i ke, and thus obtai ned pharmaceutical product is
preferably provided as a tablet, capsule, granule,
powdered drug, syrup, suspension, solution or the like
whi ch can be prepared in accordance with the conmon

15 technique. In the present invention, a halogen atom
is a fluorine atom a chl ofi hé atom a brom ne atom

i odi n 2 An, al kyl having 1 to. 6
o e L
! s \VA| 0 ;
hcliRee ar S ;Wm%ﬂ%jm&%ﬂbés Z]nbcﬁ% @f lgﬁ%?%‘z to
p ' Ty s 0 i‘Tie
aroun” Y iR SRR M R R e 5
SCCIMK 10! Wi eeh TNy WP oL Fhds cg,%egp),J Burrer, a

group, an neopentyl group, a tert-pe roup,

% h 19M104R caAN sahkoxy s3nown having, L4 8 ;6 ban
ato%?ybéeangﬁgaliﬁear or branched ghalnsalfgfbxy group

havRagoke ' s1sboubicar Ben aat ek, sandtiidel, udes e,
exanpl e a nethoxy group, an ethoxy group, a propoxy

gr ogpycaminsopndpaxyomgbaly, udcbUkoxfaghauR, iaNorder to

i sobut oxy group, a sec-butoxy group, a tert-butoxy

gr opperarpehbyl dxyggioupheafidra bfhexykexy lgzedpagheous

phenyl al koxy group of 7 to 12 carbon atons neans a

phef9LuFkeny BpoupIhaeiags?lubidl, canbpenatons, lipbdome,

,ncl udes for exanple a benzyl oxy group and a

1BhefiEt ﬁ‘y%iyoﬁro%bliopmparﬂynam 8 gppupahaying 1 to

6 carbon, ato means_a |inear or branched chain nono-

or AT RGPERT ndS of obhINAY | REeRaFBt 50BaFBENSGRSRE, In

andthis 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 22B to 249 can be admixed with fat, fatty
0il, 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 cintment 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



i ncl udes for exanple a nethylam no group, an
et hylam no group, and a N, N-di net hyl am no group. 15 A
phenyl group condensed with a 5 to 7 nenbered hetero
aromatic or non-aromatic ring having at |east one
hetero atom sel ected fron1th% group consisting of N,
0, and S includes, for exanp é,‘a benzot hi azol yl

a

d .
o el PR o altarasgtvery,
18 i oPEOE 0 beL ol B0 R fdpg Ao 18

| east one etero atom se

CONS B d - n j or. exanple, , a
py%ﬁ%ﬁr%y&%@%ﬂ%@ %é%\%&?%u%g%%g rglraeyla gr%p%]ﬁlpq and
a_Ld:a20lansd didr ofiRsca i Aldanayd s group having 1

i nea ra

to 6 carbon atons neans a r or nched chain

@l kanoyl grownhadNg inl Hie GLa0 hon cﬁtaqn%dnﬁrfﬁstra]tion,

i ncludes for exanple a fornyl - 17 group, an acety

gr aup ALK Jpriopi ianio graaith 2 KHY I cdfhd@N to 202 and
i sobutyryl group, a valeryl group, a hexanoyl group,

andz8 piovalddylcagr duep bl rviedy axytal ley lphgreiap dwvidag 13, to

5 carbon 5 atonms neans a linear or branched chain

hy @ceepaialofle cgrraue rhaieixeg pl e s§  tdnbienr sat @1s,indRkGrants,

i ncludes for exanple a hydroxynethyl group, a

1- Ry @V EXy-8ohypMbgitamse s amd caazimjidgorgeringl, gnoup. A
10phen L al.kyl group of 7 to 12 carbon atons 10 neans a

ph&ﬁi(flléll@rer%ro&ﬁcha\vi fg lreng . 130d abhéA zangnmegenandr the

i ncl.udes _far exanple a benzyl group and_a phenet hyl
grgﬁg?’AﬁnglﬁgPSngﬁﬁlﬁﬁgiﬁ aymageydicadpprodiefsis

T3PS r8-hbIGap-8Y 1 AEANGed ¢haya satyrated alkyl group
powdered drug, syrup, suspension, soclution or the like
which can be prepared in accordance with the common

15 technique.

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

An ‘alkyl group having 1 to 6 carbon atoms

20 means a linear or branched chain saturated alkyl group
having 1 to 6 carbon atoms, and includés 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,

25 an isopentyl group, an neopentyl group, a tert-pentyl
group, and a n-hexyl group.

An alkoxy group having 1 to 6 carbon atoms

means a linear or branched chain alkyloxy group having



15 having 1 to 12 carbon atons, and includes for
exanpl e a nethyl group, an ethyl group, a n-propyl
group, an isopropyl group, a n-butyl group, an

i sobutyl group, a tert-butyl group, a sec-butyl
group, a n-pentyl group, an.i opentyl group, a
neopentyl group, a tert-pent 20 group, a

1 et hyh- @r89¥bogr998m a Qn?efXElg&OUpfogn%xg%pi% a methoxy

n- dodecyl group. al kenyl §roup- havt A

h | ken
sk el %@%ﬂ r%% boh %f%ﬁn’ﬁ‘:%regué@?Lﬁei‘smﬁpoxy

exagpbep A ¥iPYtodp GEOUP, §n11§5é¥¥%¥xq ) a%gé—gﬁtoxy

group, an isopropenyl group,

| sobebyh ey | te G -Gbso P&?gce

gr oup. Uﬂ)A cycl oal kyl g}?}{)% of 3 to 7 y%a% Em{éé
Srednsxyl eyel peddey] group having 3 to 7 carbon atorms,
and i ncludes for exanple a cycl opropyl group, a

cycl obutyl grioymersy layidtcopenrindurdraup, Nd A carbon atoms
cycl ohexyl group. 5 An al koxyphenyl al koxy group

havie®) 8 & eEDQY ledritvory atamp meansig Phenylzaldaibn atoms,
group having 8 to 12 carbon atonms in which a benzene

ri mgid sinsusstas fioad exgim car ddeloowl cgnogrougndind a
i ncl.udes for exanple a 4- nmethoxybenzyl oxy group and a

4- FEERGHPHRETet BFIos®y 10 group. A cyci oal kyl group
having 3 to cargyn atons substituted with an oxo

1%r oup means FB%PFVHrO@P099VH@@'ﬁQt9 @bc?;son
CaLOR LRI PUDTL LAY L 20 0B oW o0 Ll
0" Q4Ry 1A BL" GR¥ARORYGARY' 19¢8UR LOghudes Lot g
includes for example a methylamino 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 3 includes, for example, a pyrazolopyridyl group,

25 an imidazopyridyl group, and a triazolopyridyl group.

An alkanoyl group having 1 to é carbon atoms

means a linear or branched chain alkanoyl group having

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




exanpl e a 2-tetrahydropyranyl group, a 3-

tetrahydr opyranyl group, and an 4-tetrahydropyranyl
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, gnd includes for exanple
a net hyl ene group, an ethylen% group, a trinmethyl ene

t I oup, Xe) | ene_ grou
Aot b e Ll e B ool alk SR AR R
An 3 ' 7 t
e B Y iy £ £ YL AP P Aoyl

car kot ond angivialdides IR, example a - 19
nmet hyl ene group, an ethyl eéne group, a trinmethyl ene

group, a tetranetipoane 18AURr P eREATRE Ry lene %ra%r"ga%n

a hexanet hyl ene group, and a heptanet hyl’en group.

dl kermpimsgmeap shaviligeart @b beankeR@OME n RIS 2 kvl
I i near or branched chain al kenyl group having 2 °to

car boeuat bawingnd itkclbudesbbar agxaspl and Yndyhdedr GuR,

a 1-propenyl group, an allyl group, an isopropenyl

gr ogpamalpurehydrgryupthah gsobpt ykenyhydgoaypithgndgaoup,
hexenyl group. 10 An al kynyl group having 2 to 6

car BBH &t dnBYdKesrsthylLi geanper branched chain al kynyl
group having 2 to 6_carbon atons, and includes for
exanpl e an etfiyR}envgrblipl areuprefydytogiduparkad atoms

1§ SRS RS8P Pl Egho gapnontatpi pér rarhgh atoms,
o oond; 2P Aads  BoPCSatprte o BeBsvf BHaRRypogr buppenethyl
3-pgf5@51dinyl group, and a 4-

An alkyl group having 1 to 12 carbon atoms
means a 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 iscbutyl 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-dodecyl 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 isocbutylenyl
group, a hexenyl group, and a dodecenyl group.

A cycloalkyl group of 3 to 7 carbon atoms




pyrrolidinyl group. 20 A piperazinyl group includes
for exanple a 2- piperazinyl group and a 3-pi perazinyl
group. A tetrahydrofuranyl group includes for exanple
a 2-tetrahydrofuranyl group and a 3- tetrahydrof uranyl
group. 25 A phenyl group sybgéiluted by an al koxy
group having 1 to 4 carbon ons includes for exanple
a 4rdmrt go&m%w r . .pholy noal-kyl _group
having 5 to 10 caﬁB%'%ﬁﬁﬁgAhgggﬁg éegﬁ%7aq%ﬁﬁﬂﬂ'%ﬁoms'
br anched qhdiel’ kYl greuR shavi 6 _carbon atons
substi tuted mﬁthoé eno?%holFn%wgpggé?%g%dg%ﬁ%gﬁdég for
exapilebat yIogRBabI, ngmel by b grLeys. pToLRBoLT noek yl
group, andy5 g Z-Eorpho?inopethgﬁ S?S&Ef Rﬁ% = %9%1%%exy1
al kybapi.noal kyl group having 2 to 14 carbon atons

nmeans a |linear or branched chain al kyl group having 1

50 6 carbon ahomBksubphihyt edkwkihgaoupi Hﬁéﬁngfa to 12
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branched chai n nono- or di-al kylam no group 10 having

1 terkopasbomnsameans anﬂhénpﬂadesxﬁogr@&pnﬁheiﬁﬁ 8 to 12
N- et hyl am nonet hyl group, an N-ethyl am nonet hy

gr 6aphonaat Nt i neh hygh aai benethy| rgneups aodsant ik dy

di met hyl am noet hyl group. An al kyl group having 1 to 6
calbbh af onkkasy sabetbt uted iwnthudes ofSrhakamgehe ak ols
nmeans, a |inear_or branched chain al kyl group having 1

t FUBTRAF IR AY b STBER | 20d et et noxypehat bygkoxy
atonms, and include for exanple a chloronethyl group,

a $¥7¥® uor onet hyl group, and a pentaf | uor oet hyl

roup. 20 In, additi he pharnaceuti cal | accept abl e
g P A cycfoé&kyf group having 3 toyé carégn atoms

substituted with an oxo group means on a cycloalkyl
group having 3 to 9 carbon atoms substituted with an
Oxo0 group on the ring, and includes for example an 4-
oxocycleohexyl group.

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
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salt is a salt with alkali netal, alkaline earth
metal, ammonium al kyl anmoni m or the |ike, or
alternatively a salt with an inorganic acid or an
organi c acid. Exanples of the above described salt

i nclude a sodium 25 salt, potassiumsalt, calcium
salt, ammoniumsalt, alunin salt, triethylamoni um

sal opi.onate,, hutyrate, fornate,

trin#eftu rf(;éargéefgaﬁoe]'&{’ el eegihéz,letnéer e & hEfethylene
st , i - - | succi nat e,
Ia?ocgjipg'naats:gdg ucegcr%l&,tle%]e &rg%l 3 A E NS YA SRS group,

methanssiddionatte Hlfignesuld gn
2-hydroxyethang§ﬁﬁfona é,%%g 5 %5§§3ﬁﬁg#g}gp group.
par a-t ol uenesw f;anat€s; | | .at.e, | ’

aspart at e, glutgnate?.agﬁgg¥éigggﬁ? &A?ﬁn% %%? O 2toms
Ssaldeatist . Niaeslybey srahkednydr9ahL9K

ept
enzen
. cyst €i ne,
hydr obrom de, phosphate, sulfate, hydrggg%igg?up having 2

ni tot iEnabebooxaltame, BharahelulBsOg¥aNakEmple a vinyl
undecanoate, salt with acrylic polyner, and salt wth

cagioxyvi ay L -ptOppakyngrouBESIn MoDEy FQRr GABRYANG OUT

THE | NVENTI ON A conpound according to the present

i n¥EAPreRenyangbeupynehksteedl byraupet 4ndi asbdestehbed
bel ow, for exanple. That is, a coupling reaction of a
cofif8URd 3Bdr aphesenvédgbyupormula (a) Rl H (a)
(wherein Rl has the same definition as above.) with a
conpound repPRs@hKeRYbydForpulraving X1tX & canboh) at&as

(wherein X} X2, andbRQ have the sane definitions as
mearns a linea* or branched chain alkynyl group having 2

to 6 carbon étoms, 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
Z-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 morpholinoalkyl 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 the present invention
represented by formula (c) RIBBX1 Xz0 (¢) \.yNR2 5

' ; V. anme definitions

e et o 0 VY R AL 0%
' i di J od i. i C

fﬁg h%?n%hﬂﬁ?g% %és)fbe%?s%gﬁ o%a%lﬁ%%#ﬁ])%hchal oride

\ . , ; i i th
in MorbHEring idoxide qrn&xjoﬁeﬁﬁft&p%}aam%g ch the

compound (c) is exposed to potassium per anate in

an awetpine-i fedary 15 o Adion o Q%}wﬁgﬂi%%e%h%@%tb“&% RLE

of the present invention represented by for

R axXZQwo@pld)l irk oftiar girdpugl, X2, RL1, and R2 have
the same definitions as 15 above.). In addition, a

reaction of aA@omﬁmwﬂdmimepﬂegengeaubyh&Qﬁﬁ?!@_&%)14

23 - R4-CHO (e) (wherein R4 has the sane definition as

abof@rPofj gffoms 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

10 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-
dimethylaminoethyl group.

An alkyl group having 1 to 6 carbon atoms

15 substituted with 1 to 5§ halogen 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 chlofomethyl group, a trifluoromethyl group,
and a pentafluoroethyl group.

20 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

25 salt, potassium salt, calcium salt, ammonium salt,
aluminum salt, triethylammonium salt, acetate,

propionate, butyrate, formate, trifluoroacetate,

maleate, tartrate, citrate, stearate, succinate,



amoni um acetate can be carried out in a solvent to
synt hesi ze a conpound of the present invention 5
represented by fornula (f) R2 X -X1L ~NN>-R4 ( f )

R NH (wherein X1, X2, Rl, R2, and R4 have the sane
definitions as above.). ﬁitfingtively, a compound
according to the present invention can al so be

syrtthegiszed iy ta 1QaEbeQW5%geUEEHQQxI . exanpl e. That
repr ntg

is, areaction of a conpoun esented’by formul a

(9h1HCo0RpRANaEBT Lb2n3bat LWhREEhAnBS 39, Lhe sam
he agov

definition as above.) wth't e described

f ortribackd) fandtapmRRhyAYagoLahanean 128 a§gcried out
in a solvent to synthesize a conpound op t he

présenEnéauéﬁbhaﬁerepa:aeﬁbﬁdeh¥sﬁQfﬁhb§e(flaaf 1s§%fate,
X-- Xi NN(f) \R4 R NH (wherein X1, Xz Rl, RO,
SandaRateavesphetshep defitanbtepsadasaabpveale bith
addi tion, a conpound according to the present
i NYEREFORE capa bt seibe Nyatdeplepdtbyna, Shi:abbemi 8gide,
met hod, for exanple. That is, a conmpound represented
byhyQﬁqﬁﬁ%m{q§, phosphate, sulfate, hydroicdide,
nicotinate, oxalate, picrate, thiocyanate, undecanoate,
salt with acrylic polymer, and salt with carboxyvinyl

10 polymer.

BEST MODE FOR CARRYING OUT 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 (a)

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

compound represented by formula (b)

x_ %
X§§?L/ (b)
R2

(wherein X', X®, and R? have the same definitions as

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




R N (c) ZR (wherein X1, X2, Rl, and R2 have the
sane definitions as above.) can be hydrated by
treatment with nercury (I1) sulfate and sulfuric acid
in a solvent for exanple, to 10 synthesize a conpound
of the present invention [g&&§§ented by formula (h)

or (i), O X RL ~ X20N (h) - 25 - RL X1 XZONO
W oRZ Gwher gl ; ; ; h the. samne
definitions SEV%igoéé.fﬁ%rpg%%F5%§r§¥gﬁ ?%gaggg5eSUCh as
desetirhgdsfieraph i desgpisbed, farmila
(i). Furthe(r, &?hgn g?ﬁﬁ?’gﬂ(l hl)% t?gr%ggﬁglgg‘r% ag( P?ggplgo
theynatkestieeoh dofnpbinkias f( Rheapdebih CﬁHvFﬁt&Bﬁated
with sodiumnitrite in an aqueous hygroch oric acid
sokeprenchoedexsanpbemntioa @btai n a conpound represented
by formula (j) or formula (k) 0O RL Xl

.X/
XiE?N (c)
R2

5 (wherein X', X®, R', and R® have the same definitions as
above. ).

Inh 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

10 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)

O
x#ﬂ(’ﬂ
2
X\S%N 0 (d)
R2

- 1
(wherein X', X2, R', and R? have the same definitions as

15 above.).

In addition, a reaction of a compound

represented by formula (e)




X~QN NOH (J) R2 HON X1 XXQNONRL (k) RZ (wherein
X1, X2, R1l, and R2 have the sane definitions as 10
above.) or a mxture of the above described fornul a
(j) and (k), and further, treated with a conmpound
represented by fornmul a (e) gg R4-CHO (e) (wherein
R4 has the sane definition as“above.) and ammoni um
acetate in a golyept. Then the,resultant conposition
is then reduced wth triethyl ahosphite or 5 the like

opti @maldedid m*anhgel veat shRe0 g&g;ﬁ%ﬁlgﬁnggug%ov f tagﬁf

present invention represente or mul a™(

N NmmorRunRiadd t i o Waer @l b % Rb %2&3 m‘%‘ht to

have the sane definitions as above.) conpou
accandithg sticet e dqpresenid oV e %’%esle@ltcal@w@rﬁﬂo@xerh .
a

synt hesi zed by a follow ng nethod, for exanple

i5s, repiregeateet bgd fliormaiach fa conpound represented by
fornula (1) R1-CH2CO2H (1) (wherein Rl has the sane
definition as above.) is 15 reacted with

N, O di net hyl hydroxyl am ne via acid halide

RZ'X{X1

O

N

N
‘ \>__R4 (f)
N

(wherein 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}

o
(Y95 (g)

(n=1,23)

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

15 the present invention represented by formula (f)




in a solvent or condensed with N, O-

di met hylhydroxylam ne in the presence of a condensing
agent such as 1-ethyl -3-(3-di net hyl am nopropyl ) -
carbodi i m de hydrochl oride, a conpound represented by
20 formula (m - 27 - ORl v oM (m | M

(wherein Rl has the same defi“mition as above.) can be
obt ai ned, and then a conpound represented by formula
(n) X. 1IN (n) R2 (wherein R2 has the sane definition
as above, and_X y25 represents a hal ogen atomor a
hydr ogen atonﬁ)' X'reacted with a base such as
n-butylithiun1i% SO
be allowed to reMct

nt. The resultant anion can
the ablgve described formla
(m to synthesize a ound of the present invention
10 represented bygfior a (o 0 ~R (o) INR2
(wherein R1 and R2 have' the sanme definitions as
above.). Further, the fornmula (0) can be hal ogenat ed

by (wopper( 14%), KFpnikbe & ansloRVeRavEOLBY¥NEBRASI d8F@nitions

as above.).

0

In addition, a compound according to the

present invention can also be synthesized by a

5 following method, for example. That is, a compound

10

represented by formula (c)

R1
XLTfégg/
2
&”YN (e¢)
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),



conpound of the present invention represented by - 28
- formula (p) ORL SNX(P) R2R (wherein R and
R2 have the sane definitions as above, and X
represents a hal ogen atom). Subsequently, the
conmpound represented by fornulg (p) is allowed to
react 5 with a conpound repFe% nted by fornmula (gq) a
Rz NH (q) (wherein R4 has the sane definition as
above.) in a solvent to synthesize a conmpound of the
present inventi represBnted by formula (r) RRS NN
(r) \>-RaRi %a‘r/p%ﬂierein R1, R2, and R4 have the
same definition& &8/ 10 above.)i)In addition, the
compound represeﬁTbg by formula (r) is allowed to
react with a conpo®nd represented by fornula (s)

R3- X" (s) (wherein R3 has the sane definition as
above, and X' 29

(wherein ¥?, XZ, R', and R? have the same definitions as
above.) or a mixture of the above described formula (h)
and the above described formula (1) . Further, the
formula (h) or the formula (i) or the mixture of

5 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 (1) or formula

(k)

)
X! R
XOn  Nou ()
I
HON
1 R1
X
XigzN o) (k)
2

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

represented by formula (e)




represents a hal ogen atom) in a solvent in the
presence of a base such as sodi um hydride, and then a
conmpound of the present invention represented by
formula (t) or formula (uy R2 s NN>-R4 (t) R NR3
R2~4-s R3 NN (u) />R4 R_ N5 (wherein Rl, R2, R3,
and R4 have the sane defini&ifons as above.) or a
m xture of the apove descrlﬁgd formulas (t) and (u)
can be synt hesiZed. A conpo M according to the

% |nv§nt|on can al so synt hesi z

erc ange ofaﬁith§2 RE At Re iEd ?ﬁ%ﬁ%bﬁpéﬁﬁbs
des%%ﬁsf?%%%@ AT atnegflb%},f%ga%v@tﬁrh%
R S ona‘?oﬁcez%ﬁ”as@? S R e TS e

sh car b
T APPSO AR 50 S
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saght Lﬂﬁeﬁfﬁi@senta&%xﬁe@{ﬂlcﬁwﬂ@ prolel d”B aﬂmﬁﬁasum

as triethylam ne, - dllsopr py

pyrrolidine, and plperldlne sodi um acetate, and
potassium acgtate. As the reaction solvent, a solvent
whi ch i srRFQ8rtx'during the course of the reaction can
be used, af |nclﬂfes wat er; al cohols 5 such as

met hanol , eNha !,E;iggropnﬁﬁjcohol, and tert

1 N
R H

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

A compound according to the present invention
can also 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
reacted with N,O-dimethylhydroxylamine via acid halide
in a solvent or condensed with N,O-
dimethylhydroxylamine in the presence of a condensing
agent such as l-ethyl-3-(3-dimethylaminopropyl)-
carbodiimide hydrochloride, a compound represented by

formula (m)



but yl al cohol ; ethers such as di oxane and

tetrahydrof yran; di nethyl formam de, di nethyl sul f oxi de,
pyridi ne, methylene chloride, chloroform acetone, and
acetic acid. 10 Exanples The present invention wll

now be described in nore det%& with reference to
Exanpl es and Test Exanpl es” ample 1 M N\ S </

O ~ 15 Synthesis of Conmpound 217 Triethylam ne (25
m), tetrakis(triphenyl phosphine)palladium (642 ny),
and 5- ethynyl -bengo(1, 3)dioxole (1.79 g) were added

to a solution of |[2-iodo-4-nethylthiazole (2.50 g) in
20 acetonitriff 7 saqand {iden the mi xture was
stirred for 4 hoursiunder reflux condition. After the
solvent - 31 was eWMporated, the resultant residue

was purified by silica gel flash colum

chromat ography using a m xed solvent of ethyl acetate
and chl orof orm and hexane to vyield the title conmpound
(2. 3@hgreilh B hABRH309aMzde EOGLS) o Q@”&bc?vég (éérh be
d, J =0.9Hz), 6.01 (2H, s), 6.81 (1H, d, Hz) ,

6. 9bb¢aned, dnd BheHz), c%m@&ubaHreﬁreéenEédﬁﬂé)foZm&@a
(1H( ?d J =8.1, 1.6Hz) np: 111.5-112.0C Exanple 2

s. X
QFN( (n)
R2

(wherein R® has the same definition as above, and X'
5> 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

10 represented by formula (o)}

s\(‘L/w
Q I (o)

-N
L2

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

compound of the present invention represented by




10

10 Synthesis of Conpound 203 Me </,-NO o O

Pal | adi um(l11) chloride (139 ng) was added to a

sol ution of Conmpound 217 (1.91 g) in

di met hyl sul foxide (13 m), and then the m xture was
stirred for 3 hours at 125C._This solution was diluted
15 with ethyl acetate and T Heh Tiltered, the resultant
solatt i 5 )mashed with water and a brine
successivel'y. An organic |ayer was dried over

anhydr ous magnesi um sul fate and then the sol vent was
evaporated. The resultant residue was purified by 20

silica gel flashycolum chromatography using a m xed
sol vent of e$hylrac Rate and hexane to yield the title
- 32 - conp uny (960 np) . ;H— NVR (300 MHz, CDCl13) 6
ppm 2.52 (3K, ., J*X 0. 9P , 6.09 (2H, s), 6.88 (1H
d, J 8.7%&),\5 7.40 (1H, d, J = 0.9Hz), 7.48-7.54
(2H, m np: 131.5- 132.5C Exanpl e 3 Synthesis of
Compound 8 Me ~/-N S " N ON
(wherein R' and R? have the same definitions as above,
and X represents a halogen atom.). Subsequently, the
compound represented by formula (p) is allowed to react

with a compound represented by formula (q)

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)

RS

o
N N (r)
[y
1 N
H

R

(wherein R*, R?’, and R® have the same definitions as
above.). In addition, the compound represented by
formula (r) is allowed to react with a compound
represented by formula (s)

RI-x" (s)

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



/\ H O Amoni um acetate (1.50 g) was added to a 10

sol ution of Conpound 203 (893 ng) and 4-

cyanobenzal dehyde (510 ng) in acetic acid (40 m), and

then the m xture was stirred for 4 hours under reflux

condition. After the sol vent vvas evaporated,. the

sol ution was neutralized wiThe %qerus annnnla and 15

extracted tw ce chl orof orm, An organic Iayer was
Hapbs i

dri T FeVer Hithyd

Irdlg AESTurh S PatSe ‘st Hdh e

I d I d
our T By %Zfiﬁ’aﬁio?é% Fﬁlg?aes%e?s%&ﬁﬁ%mﬁa&%&nd then 2

LA SR L AT (O i 1

S) f%r%ﬁlglwt% 8ﬁ§f°r§ ?gE)E 33 7.20 (1H s), ' 7.55

(1H bd

H bs), 7.97 (2H d, J =

8.3Hz), 8.26 (2H, d J = 8.3Hz), 13.05 (1H, brs)
Exanple 4 5 Synt hesi s of Compound 9 M NI ONO H
NHz Pot assigfnfygdroxi de (584 ng) was added to a

sol uti on of und 8 (575 ng) in tert-butanol (100
m), and then'§ Nture was stérred over ni ght under
reflux condition. ghe soll¥ént was evaporated, 10

the sol ution Waa1 M ed with ethyl acetate and washed

5

10

15

_ /
N N>_ . (u)
R
/
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?, R3,
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,



with water. An organic |layer was dried over anhydrous
magnesi um sul fate and then the sol vent was evapor at ed.
The resultant residue was recrystallized from nmethano
to yield the title conmpound (556 ng). 15 1H NMR (300
VHz, DNBC> d6) S ppm 2.36 (3H, s), 6.10 (2H, s), 7.05
(1H d :81I—|z) 718‘(131-Q, s), 7.42 (1H, brs),
a& H,. } 75 (1H, bs), 7.94-8.08
(3 b @p?(%a](“éﬁe dPY}j Olléléﬁlz)an@zpwempﬁm@rs)sodpum
27 0 0 Le 5 Sypthesis_of Conpound 213 34
cht%/ég %g %’lfaggﬁm(i‘fgtrﬁF%nyﬂEhFB?u 483ar5698 q)
an p of yl f or mam de_we added to a
g%?vgﬁeofg g%?%%? 9 RxbE - €H§F£aQBFFEgaEPG gspree of

d h
22$¢§e%8%%§9§n é%gurs %Sg$ 6%%& %%?g?g%FsY?F?anaﬁﬁ?hOls

t h | |
5beﬁ%%1?lg§%?%1§£?a1e %%%@%1“ %ﬁ%gr?%}élakco A3t ue PR bPrE-

10

15

20

S asli tm Ayl xd deetﬂ?@ré) SicH %%Badf%xyﬁo L) was added

to a solution of N, O-dinethyl m ne

hytck et yod ot a9 X Oled HY 10 MO0 420
1)6% urth}g C?%el{unpurjlgeel l-E}rlb?nzo(Ilcg%ejzd|OC(i)J§<HI% %’919&%‘2’% e

¢ I yord dienayasneaddeice teh ertellar i Nd e d 8ol X4 A ENBS and
stirred for 3 hours. The reaction m xture was

exdaeddicediasid.h t ol uene and dried over anhydrous
magnesi um sul fate, and from which the sol vent was

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(1l,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



15 evaporated to yield unpurified
2-benzo(1, 3)di oxol -5-yl - N-net hoxy-N net hyl acet oam de
(35.4 g). 1H NWR (200 MHz, CDC13) 3 ppm 3.19 (3H, s),
3.64 (3H, s), 3.67 (2H, s), 5.82 (2H, s), 6.71-6.83
(3H, m 20 (2) A 2.6Msolution_of n-butylithiumin
hexane (34 m ) was dropped Tnfé a solution of 4-

t ' 8, 0 f tet dr of | 150 m) -
T s ARl e (8 0 de e S lE N T Y st s pitdiea by
i S, Fur-t | uti f i .
D batcp G Wias SOl M Baragranig 1 duxed
20. ' ttﬁHMd d
t(her%ilg)eadntg Cﬁgm Xt lr?%;el{rv?;% sai(rlgd?rce&)og%rm{[%%e*ﬁﬂes to

sol ytiieany He Whitgh %o%%tgglg,gf e(%ds_g%q?gous sol ution of

anmoni um chl ori de was Xtracted with ethyl

acet dhe, NAR (8Db etk NecpLganis poayer was dried over
anhydr ous magnesi um sul f at e, tﬁ sol vent was
evaporated.(3fhe d;, egukt anbuzesi duewasyl0purifisad By 4 5
silica gel flash columm chromatography using a mxed '
sol weft. 16kz) et ByblageHat &,agd=hexane)t o7 pheldy, ¢, g
2- benzo(1, 3) di oxol -5-yl -1-(4-net hyl t hi azol - 2-
yl ) elh&Heone (1933 (g}, @H, NVR=(800, Mtz sHEPCH3) S1RREF112.0°C
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,
1.6Hz), .6.86 (1H, d, J = 1.6Hz), 7.25 (1H, q, J =
0. oFBP3% Eopper (11) bronide (24.7 g) was added to a
1 xgd lution_of 2-benzo(1, 3)dioxol-5-yl-1-(4 20
1§%t§¥P§ﬁ?3£8|95-9?%@?H%ﬁo%%3(19.3 g) in ethyl acetate
(200 M) and chloroform (200 m ), and the m xture was
stirred for %ehours under reflux condition. After

S 0
o) o]
<b

Palladium{(II) chloride (139 mg) was added to
@ 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
15 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
20 silica gel flash column chromatography using a mixed

solvent of ethyl acetate and hexane to yield the title




filtration of the reaction m xture, the solvent was
evaporated. The resultant residue was purified by 25
silica gel flash colunm chromatography using a m xed
sol vent of ethyl acetate and chloroformto yield the
title conpound (8.96 g). 1H NWR (300 WMHz, CDC13) 8
ppm - 36 2.54 (3H, d, J = %@9?&), 5.95-5.99 (2H, m,

6. ; = 8. 1Hz), 6.78 (1H, , 7.09 (1H, dd,
%%m%%ﬂnd q366 mg§_21 %1H A S H 1Sgkt) 3 gz 10

q, JH NQRQk@@OSM#%aE?kﬁLﬂ %y% hesi s of Conpound 20

NO N~ cetylguanldlne (1.63 Q)

dded ( luti Cb n 13 _¢1.83
Q?Ztﬁn??nF’g (96 m) "4 fhgp?#x?af‘é & BreR daforts 9

16=hgurgzynder 10 ref qu condition. After the
sol vent was evaporated, the solution was diluted wth

schlovofior muuand, t hea oweghed wigh-water (apd a, bﬁbn6131.5—
successi vel y. The or gani c fayer was drled ove

anhy2lr BUs magnesi um sulfate, and then the solvent was
evaporated. The 15 resultant residue was eluted wth a
m xed sol vent of chloroformand hexane through the NH
silica gel (Chromatorex, produced by Fuji Silysia
Chiemmemale LID.) flash col um chronmat ography. The

residue fromthe
Synthesis of Compound 8

Me

<o H

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 aqueous 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) & ppm:

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



eluate was recrystallized froma m xed sol vent of
ethyl 20 acetate and hexane to yield the title
conpound (590 ng). - 37 1H NWR (300 MHz, DMSO d6) 6
ppm 2.09 (3H, s), 2.34 (3H d, J 0.9Hz), 6.07 (2H,
s), 6.98 (1H, d, J = 8.2Hz) 713(1H d, J = 0.9Hz),
7.45 (1H, dd, J = 8.2, 17H§)3778(1HdJ:

1.7 1.28 ( b (1

169—)_@O gl gI':'xa7r1'rp 2 @%y% est s g‘ %g%lpg&ndnlg (1R bs)
~/ /-1 nt r at ed |.fur
aci—{;!g(wo QZH\IH?% \(/\%/as SS%Hd)t 96@@5’ sccgfl u |o§éjo$#) 13.05
Conpaund; 20 (578 ng) with 10 nethanol (10 m) and
water (10 m), and the m xture was stirred for 3 hours
under reflux condition. An agueous solution of

pot assi um hydr oxi de was added thereto in order to
mekatdpile deaction solution al kaline, and then this
solution was extracted three tinmes with 15 chloroform
SAf Sgmties ier ganiCompayerd was dried over anhydrous
magnesi um sul fate, the solvent was evaporated. The
resultant residue was eluted with a m xed sol vent of
met hanol and chMerof orm through the NH silica gel
flash col um chrowat ography. The residue 20 fromthe
eluate was recrygtaflized froma m xed sol vent

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,
10 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).
15 'H NMR (300 MHz, DMSO- d6) & ppm:
2.36 (3H, s), 6.10 (2H, s), 7.05 (1H, d, J = 8.1Hz),
7.18 (1H, s), 7.42 (1H, brs), 7.58 (1H, bd, J = 8.1Hz),
7.75 (1H, bs), 7.94-8.08 {(3H, m), 8.15 (2H, d, J =
B.2Hz), 12.87 (1H, brs) mp: 276.0-277.0°C
20 Example 5

Synthesis of Compound 213




10

15

20

of chloroformand hexane to yield the title conmpound -
38 - (260 ng) . 1H NWR(300 MHz, CDC13) S ppm 2.39
(3H, d, J = 0.9Hz), 6.00 (2H, s), 6.60 (1H, d, J =
0.9Hz), 6.84 (1H, d, J = 7.9Hz), 7.15 (1H, dd, J =5
7.9, 1.7Hz), 7.19 (1H, d, J 1. 7Hz) np: 205.5-208.0C
Exanpl e 8 Synthesis of Conp thd 21 0 H N /1--NH
$XLO>ThMe Me n-butylchlorlde (36 1) was added to a
solution of Compound 19 (70 nmg) in pyridine (0.7 m),
10 and the mx/Ur was stirred for 2.5 hours at room
tenperaturé“ e reaction m xture was dil uted
wi th ethyl acetate thls m xture was washed with a
saturated aqu gition of sodi um hydrogen
carbonate ang pbri ne successively. The organic |ayer
was dried 1 et anhydr ous nmagnesi um sul fate, and
then the solyery was evaporated. The resultant
residue was purified by NH silica gel colum
chr omat ogr aphy using a chloroform solvent to yield
the title conpound (84 ng). 1H NMR (300 MHz, DMSO d6)
S ppm 20 0. 98) (3Hhitnyl cWl@tde 13%B3% (PH atll,a JdFop of
7.3 Hz), 2.28-2.41 (5H, m, 6.07 (2H, s), 6.98
(1<ﬁ11m%thbdliormaggld% Wepy  addad {dk s)lutZidb ¢4H, brd,

J = 8.1Hz)
benza (1, 3)dioxol-5- -yl-acetic acid (30.0 g) in toluene

(200 ml) and then the mixture was stirred for 2.5 hours
at 60°C, after distilling out the solvent, to yield
unpurified benzo(1,3)dioxol-5-yl-acetyl chloride. A
solution of sodium hydroxide (20.0 g) in water (150 ml)
was added to a solution of N,O0-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—benzo£1,3)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,
8), 6.71-6.83 {3H, m)

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

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

methylthiazole (8.0 g) of tetrahydrofuran (150 ml)



(1H, brs), 11.25 (1H, brs), 11.78 (1H, brs) Exanple 9
Synthesis of Compound 135 N NO~NNO M 5 A

sol ution of amoni um acetate (4.20 g) in nmethanol (55
m) was added to a solution of Conpound 203 (1.50 Q)
and 4-(1, 3-di oxo-1, 3-di hydr oi soi ndol - 2-

yl )butyl al dehyde (1.78 g) ifn tet r‘ahyﬂrofurand(SS mfl)
and e_4m I s stirred for 2.5 hours under reflux
10 c%ﬁdiﬂcﬁw%“%r FOF TR o Wis T cfPﬁ& ed, r“tlﬁélges-
sol ugl s di . W th-chlorofo nd. t hen washed
vvithuhgﬂ!s}}iét/%'r aa?e‘i’ofyf a%le&%s(jfso u]?%%%o{)fﬁ%o(g]rcfﬁﬁ a%Na @Un. ate.
The QL gani i.ed, ov r.Qu esj u

sul fng{ e, afn—d&?%ﬂh# Ee eé%ln}?/lgjn Os‘aH]e_ por'at e¥lga%¥éi“fgf]uran
resufzendl yr ead dus W PWHS 18 By Sidy C?nigtt(?:lu%fel AL stirred
col unmm chromat ogr aphy using a m xed sSol vent o

I .chitery i el it
e o rand chiiel mn i i e o oo

(2Hadueond. 32 1(13Hond o £ am@n8iig) chd ofQ delilas %%d%d Jizs
7.7Hz), 3.70 (2H, t, J = 6.8Hz), 6.06 (2H ). 6 98

(1Hexdtradteddwalih) ethyQ7 actidate, dna bf%@%)thé-@@ganﬁg
(1H,_dd, J =8.2, 1.9Hz), 7.77-7.84 (5H m, 12.1
(1Hlayeyx BranplréetiooSpnmt hesiysrofisConpayrduZ9stlfate, the

solvent was evaporated. The resultant residue was

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 g).

'"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, l.6Hz),
6.86 (1H, d, J = 1.6Hz), 7.25 (1H, q, J = 0.O9Hz)

(3) Copper(II) bromide (24.7 g) was added to
a mixed solution of 2-benzo(1l,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, CDCl;) & ppm:



NMNy 51~! NNy M 5 Hydrazine nonohydrate (984
nmy) was added to a solution of Conpound 135 (928 nm)
in ethanol (50 m), and the m xture was stirred for 3
hours under refl ux condition After the sol vent was
evaporated, the resultant éldue was purified by NH

silica gel colum 10 chronato

aphy using a m xed

ig%ﬁunﬁﬁ*r&“% ke P05 i‘ﬂ%j%%%ﬁﬁy e S
Ty (4H1§*Z4} w4 (12% 453) oy (lil'H %‘O YHg.9,

84 (iH, AHzZ)ors 7. 26, (LH. 1= 8.1,
0. 9Hz)ay .,Bg.gz%H’ 13{, &,= J? ';['ZgQHzg & .G (1‘¥f 38

1. 7Hz),

7 41 -

Syntchesiz of Conpound 30 | HN N \/\S_I_I\I_HN I\/b Ve
1-ethyl - 3- (3-di met hyl am nopropyl) carbodiim de
hydrochl ori de (54 ng) was added to a 5 sol ution of
Compound 29 (80 ng) and butyric acid (25 ng) and

D hydmayeeszot ri azol e monohydrate (38 ng) in

di net hyl formam de (0.8 m ), and the m xture was

sti Byedhesis of Compound 20

10

15

20

Me
%’“ Q
S N Me
B
0 N
< H
o

l-acetylguanidine {1.63 g) was added to a
sclution 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 chlorcform, 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) .

4



overni ght at roomtenperature. The reaction m xture

was diluted with ethyl acetate, and then washed with a
10 saturated aqueous sol ution of sodi um hydrogen
carbonate and a brine successively. After the organic

| ayer was dried over anhydrgfs magnesi um sul fate, the
sol vent was evaporated. The’fesultant residue was

el uttgdywit 380 pixed vent., ok net hanol and
chIoroforn?throggé’tﬁgth ?g)5|l?%%'gel col um

chr omatpegr@phy ) The r9si fyom th |_uat S
recrystalﬁizedsgﬁon1a nﬂg%@ §%IgLnt%dﬁﬁéghy%'wgcé@ﬁ%es)'
and lvexane,t @ yigeld gt be i t e jgonpound (18 _nmy) . H

NVR (300 Mz, CDC13) 6 ppr o.gaqﬁgﬂ,gf,%ﬁ :%79Eﬁéy,7-45

1. G9H(2dd, qty, =) 8527. 4., 7829, 774Hg) (14, 8Q- 1594 (2 :
2.22 (281, 3 = 7 Ak Qé.Zshl(ésﬁ,lgia,gJ 7°9. gr@f‘zm

52.79.¢8, (1HF 682t2ﬂ1.364Q1ﬁ2Fbs)ggp:3£§960217§:8h¥)'

10

15

20

5.99 (2H, s), 6.03 (1H, brs), 6. (1H, 's), 6.87
(1H, d, J = 8.1Hz), 7.39 (1H, brd, J = 8.1Hz), 7.55
(1H, brs) np: 134.0-139.0C Exanple 12 Synthesis of
Cobpounpde3T O N /~ 51 HNNM e NM M5
Conpound 29 (100 ng) and acetic acid (51 1) were
ade¥Cties &s sof utpopcendf b nal dehyde (73 ng) in

Me
4 F
S N
| \>-NH2
O N
< H
[0}

Concentrated sulfuric acid (0.58 ml) was
added to a mixed soclution of Compound 20 (578 mg) with
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
chloroform. 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
silica gel flash column chromatography. The residue
from the eluate was recrystallized from a mixed solvent

of chleoroform and hexane to yield the title compound



tetrahydrofuran (2 m), and the m xture was stirred
for 30 mnutes at roomtenperature. This reaction

m xture, to which sodiumtriacetoxyborohydride (248
ng) was 10 added, was stirred for 16 hours. An aqueous
solution of sodium hydrogen g@rgonate was added to
the reaction mxture, and thi's m xture was extracted
tw ce2@dtig) ethyl acetate. After the conbined organic
| ayer was ~dried over anhydrous magnesi um sul fate, the

sol velnt nvas 309 @Mﬁp’orc@(ﬁ_q? g’l“%g\,prﬁpsul tant residue was
Cco

purified by NH silica ge um chr omat ogr aphy usi ng

a m xed, 3»l yvaEnt d,0f5 ethanel) angl, @l farymt | e
the title conmpound (74 ng).) 1H I\WR %80% ,é)'g%(}lﬂ{' d, J
i 154 B -

d6) =S (EHz)20 682 (1Y, dt.7 & =7 Bik) 6.9H8)
s), 2.28 (2H, t, J = 6.9Hz), 2.35 (3H, d, J ='0.9Hz)"

2 66/ (RH1-THG , 17.10 S 1K, 7HE) J =6.107H3Hms) 206.9%038. 0°C
(1H, d, J = 8.1Hz),7.09 (1H, d, J = 0.9Hz), 7.46 (1H,
brd, J = 8.1Hz), 7.75 (1H, brs), 12.33 (1H, brs)

Exanple 13 5 Synthesis of Conmpound 167 I HN S N O

Me lgmBacetate (4.20 g) was added to a nixed

sol ution of, Cogpound 203 %1. 50 g) and net hyl 6-
oxoR&RahGELE Cf. §omgpuRct Bt et r ahydrofuran (20 m) and
nmet hanol (10 m), and the m xture was stirred for 4 10
hours under refd ux condition. After the solvent was

< -
| )—NH
S N

| OhMe
S\,N

Me

n-butylchloride (36 pl) was added to a
sclution 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, qt, J = 7.3, 7.3

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




evaporated, the solution was diluted with chl oroform
and washed with a saturated aqueous sol ution of sodi um
carbonate. After the organic |ayer was dried over
anhydr ous magnesi um sul fate, the solvent was 15
evaporated. The resultant resjdue was purified by
silica gel flash columm chro ography using a m xed

consBans’ (8 Rl Bl 850 G e St o o
- 411%, Bysf! 11?15)5 @.ﬁs(lg?ﬁh:’ 9:1'38:'(3%%@73. 69

(3H, s), 6.00 (2H, s), 6.69 (1H, bs), 6.86 (1H, d, J
= 8.1Hz), 7.17-7.37 (2H, m np: 158. 0-159. 0C Exanpl e
14 BxSypibesis of Compound 411 HN s NO YINOH M
An aqueous solution(10 m) of sodium hydroxide (227
ny) sywashasldedo £ ocamsehndi pasof Conmpound 167 (767 ny)
in methanol (25 m), and the m xture was stirred for
1 hour under reflux condition. This 10 sol ution was
neutralized w 2N aqueous hydrochloric acid

sol ution, am@ extracted twice with chloroform
After the org ayer was dried over anhydrous
magnesi um sul fate, jth | vent was evaporated to
yield the titleSepfipdund 0 Ag). 15 1H NWMR (300 MHz,
CDC13) 8 ppm (\[/N N

Me

O

5 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

10 condition. After the solvent was evaporated, the

solution 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

15 resultant residue was purified by silica gel flash

column chromatography using a mixed solvent of methanol

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,
200 t, 3= 7.7Hz), 3.70 (2H, t, J = 6.8Hz), 6.06 (2H, s),

.98 (1H, d, J = 8.2Hz), 7.07 (1H, 4, J = 1.1Hz), 7.46



t, J = 6.8Hz), 3.28 (2H, t, J = 7.8Hz), 6.03 (2H, s),
6.89 (1H, d, J = 0.9Hz), 6.89 (1H, d = 8.1Hz), 7.14
1

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

6

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

\/\5 o]

N
= 8.1, 1.7Hz) 20

Example 15 - 45 - 0 0 H N No NHN M M

\

Synt hesi s of Conpound 42 ~ 40 -

! (37 di nethyl pr apy. i mde
hydErochI%drl e ers%il )f\r/\galgz)a(dggd-z %ag‘lo &Jﬁn i of2-19 (1H,
Congound 41 (120 ng), n-propylamne (21 5 ng), and
1- hydr oxybenzotri azol e nonohydrate (49 ng) in
N, N-di net hyl formanmide (1.2 m ), and the m xture was
stirred overnight at roomtenperature. The reaction
M s wag odi | uted with ethyl acetate, and then
washed w th a saturated aqueous sol ution of sodium
hy dregersi ¢ bonpltirdn@ @ brine successively. After
the organic |ayer was dried over anhydrous magnesi um
sulfate, the solvent was evaporated. The resultant
resi due wasg urified by silica gel flash colum
chronatog(ap usj,ng a m xed sol vent of nethanol and
chl orof ormo held the title conpound (51 ng). 1H
NVR (300 MHz, 13, ppm 0.91 (3H, t, J = 7.3Hz),
1.51 (2H, qt, . 3, 3Hz), 1.69-1.91 (4H, m,
64Hz) NF244(3H d, J = 0.9Hz),

2.27 (2H, t,%,n_
2.84 (2H t, J'=6.7H), 3.21
e

~Z

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
chromatography using a mixed solvent of methanolvand
Cchloroform to yield the title compound (458 mg) .
H NMR (200 MHz, CDCl;) & ppm:

1.90 (2H, tt, 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

It

0.9Hz), 6.84 (1H, d, J = 8.1Hz), 7.26 (1H, dd J =

@™

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



3, 6.1Hz), 5.76 (1H, brs), 6.00 (2H,
s), 6.71 (1H, d, J = 0.9Hz), 6.86 (1H d, J = 8.1Hz),
7.33 (1H, brd, J = 8.1Hz), 7.43 (1H, brs) - 46 -
Exanpl e 16 Synthesis of Conpound 45 N N O 51~ HN
NNH2 Me Thionyl chloride (0.3 M) was added to a

sol ution of Conpound 41 (131 ) in chloroform (1 m),
5 apdatpeemixture was stirred for 2.5 hours under
reflux condition. After the solvent was evaporated off
thesyheresi oo M KbMh8und@ 28§% aqueous ammoni a was added
thereto, and this mixture was extracted twice with

chl oroform After the organic |ayer was dried over 10
anhydr ous maggesium sul fate, the sol vent was

evapor at ed. (he ;ultant resi due was purified by
silica gel fl@ast.Ce uﬁh chr omat ogr aphy using a m xed
sol vent of nmethanol fang loroformto yield the title
conpound (42 ng) s 00OoMHz, DWVBSO- d6) S ppm
1.48-1.75 (4H, 12,09 (2HHNSX I = 7.2Hz), 2.34 (3H,
d, J =1.0Hz), 2 | (2H, t, J =765Hz), 6.07 (2H, s),
6.72 (1H, bs), & 99 (1H, d, J 8.2&), 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 = 1.7Hz), 12.21 (1H, brs)

Exanple 17 - 47 - .
l-ethyl-3-(3-dimethylaminopropyl) -

20 (2H, td, J = 7.

carbodiimide hydrochloride (54 myg) was added to a
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 ng) .
'H NMR (300 MHz, CDCl;) & ppm:
0.96 (3H, t, J = 7.4Hz), 1.69 (2H, qt, 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



Synt hesi s of Conmpound 216 ~Me N S (1)

Trinmethyl silylacetylene (106 m), copper(l) iodide
(0.948 g), and bis(triphenyl phosphine) palladiun(ll)
dichloride (1.75 g) were added to 6 5

br omobenzot hi azol e (53.3 g)_ i triethylamne (260 nl),
and the m xture was stirred for 2.5 hours at 80C

At eLn] he) sobvent (was gyapoLagegdy {he;resultgnt, o 5 _
residue was | oaded on a short cofuhn (S|Iica’geF;’
hexangtef hyt.sacetn} eg2sil)nbor1 g upLong dhe residue
fromthe eluate 10 was recrystallized froma m xed

sol vent of hexane-ethyl acetate, and consequently, 6-
trimethyl sil anyl et hynyl benzot hi azol e (20.0 g) was
obtBkerepllasla col orl ess powder (np: 104.5-105.0C). By
repeated subjecting the filtrate to recrystallization
15 J@pide et (¢f Meothmmercetdlyl acet ate), secondary
crystals (12.1 g), tertiary crystals (9.68 g), and
quaternary crystals (4.61 g) were obtained as a

col orl ess . 1H NMR (300 IWHz, CDC13) 8 ppm O0.27
(9H, s), % 6 H dd, J =8.5 1.6 Hz), 8.05 20 (1H
dd, J = 8.8] 8.09 (1H, dd, J = 1.6, 0.6 Hz),
9.03 (1H, s) - N, \~ S (2) Potassium

carbonate (295 i ) Mas a ed. to a sol uti on of
6-trimet hyl sihanyl et hyny| benzot hi azol '

Me

5 Compound 29 (100 mg) and acetic acid (51 pnl)
were added to a solution 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 triacetoxyborohydride (248 mg) was

10 added, was stirred for 16 hours. An aqueous solution
of scdium 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, 6.9Hz), 2.15 (6H, s), 2.28

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




(45.1 g) in nethanol (600 m ), and the m xture was
stirred for 1.5 hours at roomtenperature. The 5
reaction solution was filtered, and then the resultant
was washed with nmethanol and ethyl acetate
successively. The filtrate wasg concentrated, to which
wat er was added, and then extrgcted W th ethyl

acetgfeg The7@£gangcoﬁay§ﬁ hich g\@s§1 Sh§d with a
es

brine, was 10 dried over anhydrous nagnesi uni stul fat e.

Afteg. the) $0[b9'epjﬁwa§ eyagpo(ya_ay h tﬁeMegi%uebﬁo@s
purified by silica gel col umm ronatogr phy

(hexaneiet hyt. 7:cett a5ds )l -10 B3 (10 W &i
6- et hynyl benzot hi azol e (30 0 9g) as a l'ight yellow
solid (nmp: 47.5-49.0C). 15 'H NWR (300 NFB CDC13) S
ppm 3.16 (1H, s), 7.63 (1H, dd, J = 8.4, 1.6 Hz) ,
8.0&xqmHe dd3 J = 8.5 0.6 Hz), 8.11 (1H d, J = 1.4
Hz), 9.04 (1H, s) H N- 49 (3) Trlethylanlne (280
M) eitthasits aki Sampqitenyligyhosphi ne) pal | adi um (6.8 g)
were added to a solution of 6-ethynyl benzothi azol e
(29.5 g) and 2-iodo-4-nethylthiazole (45.9 g) in
acetonitrile 5 (600 m ) under nitrogen atnosphere.
Thi s sol ut]j S heated under reflux for 5 hours
under nitrKog at npsphere. After the sol vent was
evapor at ed97t 8i due was purified by silica ge

col um chronatoglap (hexane: et hyl acetate=2:1 -->

1:1) to 10 vyi the ti cofpound (41.2 g) as a
['ight yell ow %p er (np: 0-117.0C) . 1H NMR (200
Mz, CDC13) S/ppm o=

e

Ammonium acetate (4.20 g) was added to a
mixed solution of Compound 203 (1.50 g) and methyl 6~
oxohexanoate (1.38 g) with tetrahydrofuran (20 ml) and
methanol (10 ml), and the mixture was stirred for 4

10 hours under reflux condition. After the solvent was
evaporated, the solution was diluted with chloroform
and washed with a saturated aqueous solution of sodium
carbonate. After the organic layer was dried over
anhydrous magnesium sulfate, the solvent was

15 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:

20 1.67-1.90 (4H, m), 2.39 (2H, t, J = 6.9Hz), 2.43 (3H,




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)
Exanpl e 18 Synthesis of Conpound 204 //-s Me o NI O
N % S Pot assi um per manganat e §9;3 g) was added to a

m xed sol uti on of Conpound 216°(40.0 g) acetone (3.0

20 1Y - hpfsf er * 8 1),g@an he m xt_ur. stj rred for

30 m'n%esthl(lfzo)o'm%eggnlgeeza ’ufté. he ﬁez\gfgzﬁi’o 's6rogl dtifgn 1 -
was &. 80 (26ol8d N dLe,1an ft [ itrite

(20.7 Q) (vvas Sgddgg at%e(rle@o%ssﬁdw%;,s%gg%%?u{yfuﬁ C g(fila{z) !
(210 .m7)-Mmas  @ropred diergjgn.g Afsleelpethi s sol ution was
stirred for 30 mnutes while cooling in ice, the
supernatant was 5 extracted with chloroformand the
aqueous | ayer was further extracted with chloroform
TheEgenmbileed4 organi c | ayer was washed with a

saturated aqueous solution of sodi um hydrogen

dar Bynahesiandft bempduined4iover anhydrous magnesi um

sul fate. After the solvent 10 was evaporated, the
residue was purified by silica gel colum

chr omat ogr aphy ?" qe: et hyl acetate=2:1 -> 1:1) to
yield the title,
powder (np: 134.5- buffer*: Sodi um hydrogen
carbonate (6.8 Q) dr ousg magnesi um sul f at e

(68.0 g) were dis %I [
%§/N OH

An aqueous 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 aqueous 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, CDCl;) & ppm:

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

t, J = 6.8Hz), 3.28 (2H, t, J = 7.8Hz), 6.03 (2H, s),
©6.89 (1H, d, T = 0.9Hz), 6.89 (1H, d, J = 8.1Hz), 7.14

(1#, 4, J = 1.7Hz), 7.20 (1H, dd, J = 8.1, 1.7Hz)

20 Example 15




15

water (3.0 1). 1H NMR (300 MHz, CDC13) 6 ppm 2.51
(3H, d, J = 0.8 Hz), 7.45 (1H, d, J = 0.8 Hz), 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)
Exanpl e 19 Synt hesi s of qup% nd 16 MS NNCN NH
N ~S - 51 Ammonium acet ate %321 nyg) was added to a
sol ution of Conpound 204 (200 ngy) and 4-

cyanobenzal dehyde (109 ng) in acetic acid (8.0 nl),
and the mgxture was stirred for 2 hours under reflux
5 conditién 14 hours at roomtenperature. The
reaction d anmwas charged with water and
neutralized with)2 queous ammoni a. This sol ution
was extracte i ce w cpl oroform and after the
organi c Iayegi;»s dried ov anhydr ous nmagnesi um 10
sul fate, theg/sol vent was evéBhLaged The resul t ant
resi due was washed with chloroform and crystals were
filtered out to yield the title conmpound (138 ng) as a
col orl ess powder (np: 295.0-295.5C). 1H NWR (300 Mz,
DVSGTHde s i CrBne@dd (43H, s), 7.24 (1H, s), 8.00
(2H, d, J =8.5 Hz), 8.10- 8.37 (4H, nm), 8.86 (1H,
brs), 9.48 (IHetdwl-B3 @zdimethylaminopropyl) -

carbodiimide hydrochloride (69 mg) was added to a

solution of Compound 41 (120 mg), n-propylamine (21
5 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
10 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, qt, 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 = 6.7Hz), 3.21

[e)]

(2H, td, J = 7.3, 6.1Hz), 5.76 (1H, brs), 6.00 {2H, s),

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

|
oo}

.1Hz), 7.33
(1H, brd, J = 8.1Hz), 7.43 (1H, brs)



(1H, brs) Exanple 20 Synthesis of Compound 50 Me N N
/' \ O HNFiy N 20 A hydrogen peroxi de solution (1.56
m) was added to a suspension of Conpound 16 (130 ng)
and - 52 potassium carbonate (148 ng) in dinethyl
sufoxide (5.2 nm), and the mxture was stirred for 1
hour at 100C. This suspension s allowed to be
cooled to room tenperature, to which water was added,
and then the 5 precipitated cryétﬁls m?re fllfereﬁ -
out . als were purifie y silica gel colu
chroﬁg?ggggzﬁs (chl or of or m net hanol =100: 0 -* 90: 10)
and ghebhesesrystebmpiedd 45 _ _

(chrol of or m et hanol - n-hexane) to yield the title _
conmpound (75.4 ng) as a light yell ow powder 10 (np:
>300C). 1H MWR (300 MHz, DMSO- d6) 5 ppm 2.34 (3H, s),

7.22 (1H, , 4 (1H, brs), 8.00-8.20 (7H, m, 8.87
(1H, érs), ; ES), 13.15 (1H, brs) Exanple 21 S
Me- NN O N HN( / +Me N Me
s N O
I
§}/N NH,
Me

Thionyl chloride (0.3 ml) was added to a
solution of Compound 41 (131 mg) in chloroform (1 ml),
5> and the mixture was stirred for 2.5 hours under reflux
‘condition. After the solvent was evaporated off the
reaction mixture, a 28% aqueous ammonia was added
thereto, and this mixture was extracted twice with
chloroform. Affer the organic layer was dried over
10 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).
15  '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), ©.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 = 1.7Hz), 12.21 (1H, brs)

Example 17



10

15

20

15 Synthesis of Conpound 71 (1) A 1.02M sol ution of
di i sobutylalmnium hydride in toluene (27 nm) was
added dropwi se to a solution of methyl
tert-butoxycarbonyl am noacetate (2.00 g) in toluene
(40 M) at -70C, and the qjx}p[p 20 was stirred for 1
hour. The reaction solution,”to which nethanol (10
n1$yﬂ@§egggegfa@0mggghdeE6quenched and then left to
roomtenperature. After the reaction - 53 solution
was diluted with ethyl acetate, this solution was
washed with a 1N aqueays hydrochloric acid solution.
The organic |ayer wa Q&@sﬂgd with a brine filtered
Led~wver anhydrous magnesi um 5

t hrough celite, d
sul fate, andther"t he sol vent was evapor ated. The
resi due was @ fied by silica gel columm

chr omat ogr gphyy"( hexane: et hyl acet at e=60: 40 -4 30: 70)
to vyield terg-butyl (2-oxoethyl)carbamate (895 ng) as
a colorless oil. 10 1H NWR (300 MHz, CDC13) 8 ppm
1.46 (9H, s), 4.05-4.11 (2H, m, 5.18 (1H s), 9.66
(1H s) O HNuOM HII I M 0 M (2) A solution of
amoni um acetate (811 ng) 15 in nmethanol (5.0 nl) was
added to a sidut iTgdmsithydsd 204 @O Irif) melnd

tert-butyl (2- axoethyl)carbamate (294 ng) in
té%?ﬁﬁ?&%&f&Pgﬁdflddé A8 gdnd arKe DHsXttuehray Iphiospéd ne )

far r.Q0 t erature. The reaction
Sga&éﬁggﬁbgl%higﬁcghor%g% (%.%5 g) were addgd to 6-

bromobenzothiazole (53.3 g) in triethylamine (260 ml),

and the mixture was stirred for 2.5 hours at B0°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 solvent 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 guaternary
crystals (4.61 g) were obtained as a colorless powder.
'H NMR (300 MHz, CDCl;) & ppm:

0.27 (9H, s), 7.60 (1H, dd, J = 8.5, 1.6 Hz), 8.05
(1H, dd, J = 8.5, 0.6 Hz), 8.09 (1H, dd, J = 1.6, 0.6
Hz), 9.03 (1H, s)



20 saturated aqueous solution of sodi um hydrogen
carbonate was added was neutralized, and then
extracted twwce wth ethyl acetate. After the organic
| ayer was dried over anhydrous magnesi um sul fate, the
sol vent was evaporated. The rgsidue was purified by
silica gel - 54 colum chromatography (hexane: et hyl
acetate=40:60 -* 20:80) to yield the title conmpound
(291 ng) as a light vyell anor phous. 1H NMR (300
MHz, CDCl13) S ppm_5 9 (9H, s), 2.44 (3H, d, J =
0.9 Hz), 4.43 (2 J =6.1 Hz), 5.29 (1H, brs),
6.76 (1H, s), 7. H dd, J =8.5 1.8 Hz), 8.18
(1H, d, J = 8. 4N HzJ, 8.55 (1H, brs), 9.04 (1H, s)
Exanpl e 22 10 S&&&&esis of Conpound 70 MeS N N/ |
NHp N \~-S 2HCI 4N hydrochl oric aci d/ di oxane (1.0 n
was added to a solution of Conpound 71 (100 ng) in
chloroform (10 m), and the m xture was stirred for
1.5 hours at tOomAumrsiature rifkiretsol ENL7 WAS was added
evae&;ated 15 and then the residue was recrystallized

( mettrarfolSC Rty 1 Herdr e tyivalsd. taimey Itei ttH yen yelmroitich i a zo 1
(SON%%) as_.a, Ii%ht brown powder (np: 229.0-233.00).

1H 3600 WM ; od6)(680pprh) 2 ABA (e i, xthire Ocls
Hz) ..4.16-4.25 (2H .m), 7.22 20 (1H, d, J = 0.9 Hz),
8. ogtéf%,%dd&‘%ﬁ l=5ghgurp gtipypom gerperpyurg. J Thes. 5
Et)reQCQQoQBQDlGE&bnSW%% %}Ttegédg and then the resultant

H
)

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

10 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).

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

3.16 (1H, s}, 7.63 {(1H, dd, J = 8.4, 1.6 Hz), 8.08

(1H, dd, J = 8.5, 0.6 Hz), 8.11 (1H, d, J = 1.4 Hz),
9.04 (1H, s)




10

15

20

- 55 - 0.9 Hz), 9.47 (1H, s) Exanple 23 Synthesis of
Compound 72 Me~s N~ N/ | HO/ N's A solution of
ammoni um acetate (5.40 g) in 5 nethanol (50 m) was
added to a solution of Conpound 204 (2.00 g) and
(1,3-dioxo-1,3-dihydroindgl-%-xl) acet al dehyde (2. 00
g) in tetrahydrofuran (70 nﬂ , and the m xture was

stirred for 33p hpurs: erature. The
reaction squtFon to %%ﬁgﬂ%ogsa d?gkéﬂugqueous
sot it ¥ 00 Of £ S0H Y TP Qe dded was
neutral i zed, and then extraé%gﬁggﬁgggnnt nﬂg‘%%tVFre

etdydediced af 6o Ithe Of ganiaed ied  over
anhydr ous nagnesiun1sulfategig?%%ygﬁéyﬁﬁ;1Zé%% (29.5 g)

e b r2atietoff-mebey Inesiadun anas W if )Lmﬁtfhh Bye et i 58 196

15 col um chromat ography three tines

( heatdnenlgt ylde racettatoeed0 28tospnd®e80) This solution was
(chl or of or m net hanol =95:5), and (chl orof or m et hyl

aderdre=350985) red lyixelfd rt ie hbiutrlse unele#peuRd: ogkr90 9)
as a I%ght yel |l ow powder (np: 250.5- 255.0C). 20 1H

NRRICSOO ez, BDCe3) tBepprilventbwad. 44ap3atéd,J tfe0. 8
H%),,5.08 (2H, s), 6.74 (1H, brs), 7.71-7.94 (6H m,
8_f§1€Tﬁ,w§? puzigisdHpy, s9ldga @&H, ce)lumxanpl e 24
chromatography (hexane:ethyl acetate=2:1 — 1:1) to
yield the title compound (41.2 g) as a light yellow
powder (mp: 116.0-117.0°C).

'H NMR (200 MHz, CDCl;) & ppm:

2.51 (34, d, J = 0.9 Hz), 6.96 (1H, d, J=20.9

Hz),7.71 (1H, dd, J = 8.4, 1.8 Hz), 8.12 (1H, d, J =

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
1) -buffer* (1.8 1), and the mixture was stirred for 30

minutes at room temperature. The reaction solution was




5 Synthesis of Conmpound 105 Me S NNI \ OHH\N N

Me \~-s (1) Hydrazine nonohydrate (2.12 g) was added

to a suspension of Conpound 72 (1.88 g) in ethanol (45
m), and the m xture was stirred for 24 hours at room
tenperature. Methanol and chlqrpformwere added to 10
this reaction solution so as t0 conpl etely dissol ve

the cpeeetipbhatect hgrgi Be Aft | ng, N, si | 1,6a-gel

to this solution, the soIé%nsgggggeegﬁg%gFeé?BTHeg) was
resi dugedwaBeputbf 5edwhy, Nrpgi L § m

chr omat ogr aphy (chIoro%ornlnethg%%?255gg Ha %19h@%)byas

si | i daogpbd1Bheok UAM CAF OBRL OFY APEY1 1t ; '
(chl or of or m net hanol =90: 10 - ~ chlor% %?%1%%?h3%%FFed for

amodl axlf0tdd: dhile ybelthghenfliee, fonm of
70 (761 ng) as a light yeI$OM/anDrphous. lgéﬁﬁgf%ggowas

Mz, eXDCIB) €6 wirh Q01 @l fr3kindl, t e %c%uéoﬁg)laﬁe}%as

(2H,_s), 6.73 (1H,  br), 7.87 (1H dd, J = 8.5, 1.7

Hz) , f@rtirey gkt o ted witth ShlbSofinm. 8. M (ddhbbidd

9.03 (1H, s) 57 - M ~SNN NNH N _.S (2) Butyryl

chl HH(D. Ay wagagiadheshedith a saturated aqueous
sclution of sodium hydrogen carbonate, and then dried
over anhydrous magnesium sulfate. After the solvent

10 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

15 anhydrous magnesium sulfate (68.0 g) were dissolved in
water (3.0 1).
'H NMR (300 MHz, CDCl;) & ppm:

2.51 (3H, d, J = 0.8 Hz), 7.45 (1H, d, J = 0.8 Hz),

€.16 (1H, dd, J = 8.5, 1.7 Hz), 8.26 (l1H, dd, J = 8.5,

20 0.6 Hz), B8.64 (1H, dd, J = 1.7, 0.6 Hz)

» 9.23 (1H, s)

Example 19

Synthesis of Compound 16




in a solution of the free form of Conpound 70 (600 ny)
and triethylamne (370 ng) in chloroform (15.0 m)
while cooling inice. After stirring for 30 mnute 5
whil e ice-cooling, this reaction solution was charged
W th water and extracted twice.with chloroform The
organic | ayer was dried over aﬁ%ydrous magnesi um

sul fate and th 0 a ated. _After the
BRAmbA LS 5&@pgt$ﬂ§3gicggmggoaddeg oS

residue was purified by silica ge

chr osal ogt aphyft (ebhybuagebahe (208 n }oand -
chl or of or m net hanol =90: 10), the pur |e% materi al was

recrysamdbezedl deh e acet ahey hexagsdt 1o yighd gh
title conpound (441 ng) as aggellomlpomge%é %p¥é1§dﬁblr and

191. 0@ .St e NMRS (SO0 Mz, FEVEO 166) r S i Or@PJJ&?’H’
t, J =7.4 H), 1.47-1.64 (2H m, 2.14 (2H t, =

75 39)dinigy 418H,fay , 14. BeufLHt trooh % dnferdlne 7 Hhe
(1H, d, J = 0.9 Hz), 8.08 (1H s), 8.14 (1H d, J ="
8.5 1ACtigmsqlagian whs Sdrdd) wikBwdtdt )4 20
9.43 (1H, s), 12.72 (1H, s) - 58 - Exanple 25
Syn i'$ 1612 eCompdind &8 aavsDusN anmad iB.N Nhie s 1IN on
Cormpound 72 (100 ng) was added to a suspension of
sodiﬁﬁlﬁ?&F@ §e€1§W#§FiW1qﬂ ithloroform, and after the

organic layer was dried over anhydrous magnesium
10 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-d6) & 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)
Example 20
Synthesis of Compound 50
20 A hydrogen peroxide solution (1.56 ml) was

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




5 dinethylformam de (2.0 ml) while ice-cooling, and
the mxture was stirred for 10 m nutes. This
suspension, to which nmethyl iodide (0.14 m) was
added while ice- cooling, was stirred for 1.5 hours
whil e ice-cooling. The react4on solution to which a
bri ne was added was 10 extracted with chloroform The

or gaitiaG siayecawdsndiiced 1 4@V el ) anhy gnes
sul fate and then theesccntlventrg mgg gv%%%? %%?ﬂ%ﬁgﬁ (5.2

thmlnesa@wetW@Sm@umu&bedaQyst§kkbeaf8%'10? ﬁgnat 100°¢.
chromat ography (ethyl acetate), the purified natéria

wa8hiecsysbahkiipadwbet Byl oaegt abepd5c-Bexane) ot ¢ yie! d
the title compound (35 ng) as a colorless powder (np:
257=0p2BOLECE, thl MYRCh308tdizwa €DL43rdS BRA tzeaSthe
(3H, d, J = 0.9 Hz), 3.65 (3H, s), 5.06 (2H, s), 60

5(1pmeg1pgtated9cbu$ta155ﬁetékﬁlﬂderdd =08t 4, thd cggstals
Hz), 7.72-7.93 (4H, m), 8.11 (1H, d, J = 1.6 Hz)
(1Mere, PYrifged by)sidioe gakics;umnsehramatégkapaye

Z fncentrated to yield 2-(4-

'3t AF QZOF T 5§ FLA0AET HYP  6-4-986tUy| tavicazoier2- yI ) - 1H

m.dazol t hyl dol e- 1, 3-d 15
remei‘%? H TR ne o ok Ty meoranl e hessore | bsgy Se1c

1H NVR (30 QDC13) 8 2. 54 (3H, d,
r@{ﬁhﬁ Hz% C%‘“%%‘{Cg&w r@osﬁﬁ(ﬁlﬁfm see@ao»é Wpwaer
o S 480y T 52 (1H dd. J =8.5 1.7 H),
e (E 7.96 (1H, dd, J = 8.5, 0.6 Hz), 10

z ﬁﬁ ﬁhﬁ (@80 &Hz,lD&SOQd%)F%)ppéigs (1H s) M S M
2.34 (3H, s), 7.22 (1H, s), 7.44 (1H, brs), 8.00-8.20
(7H, m), 8.87 (lH, brs), 9.47 (1H, s), 13.15 (1H, brs)

Example 21
Me—(/\s
N N
i\
0
N HN~<
0
N Me
N_s

15 Synthesis of Compound 71

20

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

and then left to room temperature. After the reaction



O NHS Exanple 26 Synthesis of Conmpound 89 Me -S N N
NH2 N C M N ~-S Hydrazine nonohydrate (290 ng) was
added to a suspension of Conpound 88 (328 ng) in

nmet hanol (5.0 15 m ), and the m xture was stirred for
3 hours at room tenperature. Ehe reacti on sol ution
was diluted with - 60 water and extracted tw ce Mﬁth

d
chl ogel ot on THEs 0K YAREE4 &?ﬂﬁrd@ﬁ?%eéégﬁaggblvg%% spkution

anhydr ous magnesi um sul fate an

evap@ﬁ@tﬁﬁshabew£€§lQUPNW@%$e@@£'ﬂ léf*éé%_%gl

col unmm chr omat ogr aphy 5 orofor ano

chl osofwt twmet hpmel ¢ Afamn: askad: ]&Qaé-)wééhé/dl ewldt(ﬁ NE b rine
title conpound (166 ng) as a colorless po np:

183. O Ui &1C) t h i VR BOG: Mg .
(3H, d, J = )0.9 Hz) , 36(52 (3Hms) 2 06 (Inﬁ A %%gggieswm

(AH,sullfakes ol HHen 6 (diNertdd,wak -ev%pﬁ)ra]te@j _Hihe
8.10 (1H, dd, J =1.6, 0.5 Hz), 8.26 (1H, dd, J =
8.4 rGCSIEdW)WaSQ pl-Ofl(fﬂ}etd Yy Bidnplee 20 ko iSym hesi s of
Conpound 90

chromatography (hexane:ethyl acetate=60:40 — 30:70) to

yield tert-butyl (2-oxoethyl)carbamate (895 mg) as a

colorless oil.
10 'H NMR (300 MHz, CDCl;) & ppm:

1.46 (9H, s), 4.05-4.11 (2H, m), 5.18 (1H, s), 9.66
{1H, s)

(2) A solution of ammonium acetate (811 mg)

15 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

20 saturated aquecus solution of sodium hydrogen carbonate
was added was neutralized, and then eXxtracted 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




Me-~S NN/ NHW | ~~ M NM Butyryl chloride
(0.06 mM) was dropped in a solution of Conpound 89
(159 ng) and triethylam ne (101 ngy) in chloroform
(5.0 M) while cooling in ice. After stirring for 1
hour while ice-cooling, thj%4rgaction 20 sol ution was
charged with water and was extracted twice - 61 wth
Chb@[@ﬁﬂrﬁhramthQQQﬁh? kﬁ%Eén@@éEﬁ%ie%c8¥§Fe=4 160 —>
anhydr ous magnesi um sul fate and then the solvent "was
evapotal eto flépa the €L6idUsomas,RUT (2D ey 1L CRigne
gel colum chromat ography (chl or of orm net hanol =9: 1)
ange bl dsheamdypiN-isi | i ca gel col utm chr omat ogr aphy
(etpyl acetate), the purified material was

recty SR |(i30€d MHzet lyic1aced abgmhexane) to yield the
title conpound (137 ny) as a col orl ess powder (np:

5212.5-13(%BC) .s)LH NVR (G300, Mjz,J DMBQ 916)2)8, ppra3 10w, 4,

10

15

20

0.88 (3H, t, J = 7.4 Hz), 1.47-1.63 (2H, m), 2.09-
2,98 (BH 1), $.£P (QH, Prs)4. 46 1&H1H], s) = 5.8 HK,
7.04 (1H, d, J = 0.9 Hz), 7.64 (1H, dd, J = 8.5, 1.7

HAd: & T7 &P, lad Hp)z $.58 0.181,Hg),, B.8348.(dKz)dd,8.55
1.7, 0.5 Hz), 8.46 (1H, brt, J = 5.6 Hz), 9.49 (1H, s)
158 B akifisd 28 -§fntHesi $)of Conpound 95 Me NN H

Example 22

Synthesis of Compound 70

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
(1H, d, J = 0.9 Hz), 8.08 (lH, 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

Fie M N M -~8 (1) Butyryl chloride (4.6 m) was
dropped into a solution of 2-(nethylam no)ethano

(3.0 g and triethylamne (11.0 m) in chloroform (30
m) while 20 ice-cooling. The m xture was stirred for
20 mnutes - 62 while ice-cppling, and water was then
added thereto. The mixture s extracted twice with
chl-orpformy Afd &7 the osrf)gani c layer was dried over
anhydr ous magnesi um™ sul

evaporated. The residue was 5 purified by silica gel
col umm chromat ography (hexane: ethyl acetate=2:3 -
1: £xaamd et tren  chl orof or m net hanol =9: 1) to yield

ate, the sol vent was

*

N- (hydr oxyet hyl )-N- met hyl butylam de (2.8 g) as a
| i giyntyelsieowod lcompduNMR70300 MHz, CDC13) Sppm 10

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 , t, J =51 Hz) HOO M M (2) A
Dess- Mar tifMer€agent (1.9 g) was added to a solution
of N-(hydroxyet NN- et hyl - butyl am de 15 (600 ng) in
di chl or onet hane ( .d%ﬁﬂ), and the m xture was stirred
for 1.5 hoursg rperature. The sol vent was
grude crystals, N

i de without purification.
te (820 ng) in nethanol

A solution of ammonium acetate (5.40 g) in
methanel (50 ml) was added to a solution of Compound
204 (2.00 g) and (1,3—dioxo—1,3—dihydroindol-2—yl)
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:methanolﬂ95:5), and

(chloroform:ethyl acetate=35:65) to yield the title

compound (1.90 g) as a light vellow powder (mp: 250.5-
255.0°C).

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



20 (5.0 mM) was added to a solution of N-nethyl-N(2-
oxoet hyl ) but yl am de and Conpound 204 (301 ng) in
tetrahydrofuran (15 m), and the m xture was stirred
for 14 hours at roomtenperature. The reaction - 63
solution was neutralized with a saturated aqueous

sol ution of sodi um hydr ogen ¢&r bonate and t hen

extragt hce,with e |, acetat er the_aorganjc
I aye?fifxgg gjjrml]’edd’ov%r" a%‘rrwlélyﬁ%uS %a(gsnegfbm Bl ot & tHe
5 nt _-£Vapo e The resj.due s.purjfied by
NHS&Lséil)le’i c7aﬁlﬁ'co u{ré;J]ﬁ KL i gﬂ{; (Cﬁngan—e:ée'tghﬁdz) 7 9.03
acet@at ex35: 65 -4 chl or of or m net hanol =95: 5) and t hen
recrystallized (ethyl acetate-hexane) to yield the

title conpound (233 ng) as a light yell ow powder (np:

10 175.0-175.5C). 1H NWMR(300 MHz, DMBO d6) 6 ppm

0. 8% 9% (8H, ), 1.48-1.67 (2H, n), 2.26-2.44 (5H,
m, 2.90 and 3.07 (3H, 2s), 4.63 (2H s), 7.15 (1H,

‘chr’dmat’ogr a

m) Syri@h@3i8 ¥ C¥rpound 8084 (1H, m, 9.44 (1H d, J =

10

15

20

1.2 15 Hz), 12.67 and 12.84 (1H, 2br) Exanple 29

Synt hesi s of Conmpound 96 Me--{/ S NN NH N(1) A
1. 02M sol utye 0
tol uene (16 m )=
nmet hyl ( 2- oxopyrr oljj -1l-yg)acetate (1.01 g) in
tol uene (10

dii sobutyl al m nium hydride in
syadded dropwi se to a 20 solution of

78 hd the m xture was

Ir

Nt’s v
(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. Methanol and chloroform were added to
this reaction sclution 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:methanol=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, CDCl;) & ppm:
2.44 (3H, d, J = 1.1 Hz), 4.12 (2H, s), 6.73 (1H,
br), 7.87 (1H, 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)



- 64 stirred for 1 hour. The reaction sol ution was
guenched wth nethanol at -78C, then diluted with a
1IN aqueous solution of hydrochloric acid, and all owed
to warmto roomtenperature with stirring. The
reaction solution 5 was filtered through celite and
then the filtrate was dried up. The residue was
purified by silica gel colum chronatography

(chl orof or m net hanol =95:5 -* 90:10) to yield
2-oxopyrroliginAd-§i-acetal dehyde (120 ng) as a
colorless oil. =AH (300 MHz, CDC13) 8 ppm
2.04-2.20 (2H, m, 2H, t, J = 8.2 Hz), 3.47

(2H, t, J = 8.2 Hz) ~417(2H s), 9.61 (1H s) OO H
(2) A solution meini um acetate (640 m) in

nmet hanol (5.0 nm as added to a solution of 2 15
oxopyrrolidinN&;:l-acetaldehyde (120 ng) and Conpound
204 (230 ng) in tetrahydrofuran (10 m ), and the

m xture was stirred for 1.5 hours at roomtenperature.
The reaction solution was neutralized with a saturated
aqueous sol ut4lon Bt waek urhhymirdg e cat bohatwea sndr ¢ ead
20, extracted twice with chloroform After the organic

| ayer? Vi Wri R v dharfisaR diariveafh struprend f 20 ef 68 heng)
| t . ) t Th esid ified by NH

S R S ) gy UG TR o e etk < -0

65, | or of.or m.net.hanol =9Q: 10) .and t hen )

r gdch rlyls%rI a O?Lzlglg T eriSrof &i%eert ?ﬂﬂl%&%t@%e@&ﬁ%”%@

5 )F/) igﬁv\g.gret I(?%SU C%J 8glé1f§9 ”Q‘?H%d r(e:!;‘t%Jt inc}%l) saoS_L u% ico?f{ %ral se Sc% arged

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

10 chromatography (ethyl acetate —
chloroform:methanol=90:10), the purified material was
recrystallized (ethyl acetate-hexane) to yield the

title compound (441 mg) as a vellow powder (mp: 190.0-
191.0°C).

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

0.89 (3H, t, J = 7.4 Hz), 1.47-1.64 (2H, m), 2.14

i

(2H, t, J 7.5 Hz), 2.34 (3H, s), 4.36 (2H, d, T = 5.6
Hz), 7.15 (1H, d, J = 0.9 Hz), 8.08 (1H, s), 8.14 {1H,
d, J=28.5Hz), 8.34 (1H, t, T = 5.1 Hz), 8.85 (1H, s),

20 9.43 (14, s), 12.72 (1H, s)



210.5C). 5 1H NMR (300 MHz, DMSO-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.
Hz), 8.08 (1H, brs), 8.13 (1H, d, J = 8.4 Hz), 8.
(1H, brs), 9.43 (1H, s), 12;8% (1H br) 10 Exanpl
Synthesis of Conpound 197 Me28 NN\ O N N~/
~- S E4dpp Xazol i di n-2-one (331 ng) was added to a
suspen5|on of sodium hydride (181 ng) in N, N

di med i Hes Tend e i Qugdh ) ghi [ e i ce-cooling, and the
15 m xture was stirred for 20 mnutes. To this
suspensi on, a solution of 2-bronoet hoxynethhyl benzene
(1.11 g) in NNNdinethylformam de (3.0 m) was added
dropwi se dropped j £ I ce-cooling, and then the

m xture was stime fior 1 hour at roomtenperature. 20
The reaction sol utivnyas diluted with ethyl acetate -
66 and washed tw ce mnﬁh\ bring. After the organic

| ayer was dried magnesi um sul fate, the
sol vent was evap resi due was purified by
silica gel col ygmse
acetate=2:3) to § )\
3- (2-benzyl oxyet hyl ) oxazol i di n-
col orless oil

|_\

H N

-one (281 ng) as a

Compound 72 (100 mg) was added to a
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
10 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 (éthyl acetate-
15 hexane) to yield the title compound (35 mg) as a
colorless powder (mp: 257.0-259,5°C).
'H NMR (300 MHz, CDCls;) & 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
20 Hz), 7.72-7.93 (4H, m), 8.11 (1H, d, J = 1.6 Hz), 8.23

(1H, d, J = 8.5 Hz), 9.09 (1H, s)




1H NVR (300 MHz, CDC13) 6 ppm 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 (5H, m 0 10 (2) 20% pal | adi um hydr oxi de
(138 ng) was added to a solution of

3- (2-benzyl oxyet hyl ) oxazol Lgi n- 2-one (278 ng) in
met hanol (10 m), and the nPXtdre was stirred for 2

hours at ro under_hydrogen, atnos re.
The reacti ogﬁlé%l Ut oﬁééj/\é/agﬂﬁ]l?%?%%E%%%%htﬂﬁ%gfgtg‘ (4~
angkd her 1 he, s.0d vient; vas rat ed.. T residue was .
purified by sif% a d%l cgﬁﬁﬁﬁy g%wcﬁ%ﬁi%}%ﬁﬁ@pp z y?) 1H
( e o40f or-m rethang) H% 8 dy:3
(2- hydr oxyetﬂ?l ) oxazgl [ ﬁlg?%%lcoén_gl"(%l 4lonngej 5155 amg) as
Cepierss t@id b2 HH AR LA Mz,
(1H br), 3. LogYs (2H. m),%s. 64-3. %71%25%%“29359
5 3.aftrpridhg.2H, m, 4.30-4.43 (2H m - 67 - 0 HO-~~NAO

U (13) A Dess-Martin reagent (516 ng) was added to a
sol'Ht NMR ¢B808- M2zhydpoxyetdhypnpexazol i di n-2-one (144
nmg) in dichloronethane (5.0 mM), and the m xture was
sti Er-ed f(GH,1dhour =atl .lodim)t, edpéat(dHe. sThe 55 030l (went sy,
was evaporated off to obtain crude crystals,
( 8- 8RodREz 0K dIn=30y°) Heet alldSBydeHwi thiuty = 8.5, 1.7
purification. A solution of amonium acetate (771 ng)
i et Haddr7¢930 (Af)y Was Zddéd (L8, addusgersBol,ol.E2Hz),
oxo0xazol i di,n-3-yl) acet al dehyde and Conpound 204 (286

10 13'3‘3)%&H'tQgraﬂyaréfaraﬂ-(’lézh‘r),B-Sﬁd(tlﬁe A xture was

Example 26

Synthesis of Compound 89

¢

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

temperature. The reaction solution was diluted with



stirred for 2 weeks at roomtenperature. The reaction
solution was neutralized with a saturated aqueous

sol uti on of sodi um hydrogen carbonate and then

extracted twice with ethyl acetate. After the organic

15 | ayer was dried over anhydé@us magnesi um sul f at e,

the solvent was evapor at ed. e residue was purified

by i1 I I 0 graph &fhlorof rm-+ |
o o e R e e e e Py S| pdge orbanic

(metihare! vetshyr 12cetaks Eﬁggpg)%%gg%g

ield.the ti.tle 20
conpound (149 ng) as a co gFgékﬁzsféE?%? and

233.+t0ch tEd NMR 0 8 : 3H
s), 3.60-3.68 (ﬁ%Qmw%?é’%%g@%zH, @%@ r-%sgéugﬁi‘é
(2Hpus)fiédl6y( th) ida JeF , , 8.14
(IH d 3 = 874 hy) Nt %T%F%)Brf,ﬁrggiﬁa’?fﬁ?%’),

52. 93h(dHofbi: mxarphe1330516yns hesi s of Conpound 138
M NNO HM NA solution of anmoni um acetate (5.35
g) Fhlomethamome(AOnol) ammasnaddedot ooalsotyt %9@191‘ the
ethyl gl yoxylate (45% aqueous sol ution, 2.36 g) and
Conpdtihd c20o2d0 (3§61 mg} ehs ahydodbul @ass (pOwat), (apd
then the 10 m xture was stirred for 12 hours at room
tenp@fafut@4-S%his solution was diluted with ethyl
acetate _and then washed with a saturated aqueous

sol utt Shf (XBHiMiR, BRfleged BBRbonate and a brine
ively. Th
164°C93358% 3k, 'dY 0 = 0.9 Hz), 3.52 (3H, s), 4.06 (28, s),

6.61 (1H, d, 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 =
8.4, 0.5 Hz), 2.10 (1H, s)

Example 27

15 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

20 solution was charged with water and was extracted twice




organi c | ayer was dried over anhydrous magnesi um 15
sul fate and then the sol vent was evaporated. The
residue was purified by silica gel columm

chr omat ogr aphy (hexane: ethyl acetate=5:5 -* 3:7 -3
1:9) and then by NH silica g colunn chr omat ogr aphy
(chl or of or m net hanol =50: 1), ore recrystallization

20 (QQFMISﬁ§s§eg§rgeégf§%lég %g%glgp%rt%ggedggggogggr

238 5nﬁ§argﬁ% maégtg%@%(§9 f S?£%E¥ﬁ%§ E&Fpgglv§n§7was

(3H, t,

6.8 & 1 3 .

o8 (%Efzzgé%(:Fhf%éitghQSré%r%%gl §§ pg igf%%kpé ?lllca
14. 08e { 1tb1 shn Exierghe: Sdr Sy h b £ CORPRYPE 851 =881 ang

N~ TNHOH N~S Conpound 13 (700 ng) was added to

ﬁ1&@%mmwmmﬂhﬁnﬁm%ﬁMMﬂmm@@M%% 4(dTy1
in tetrahydrofuran (30 m) at -40C and t n1xture

was actiatred urte |puhef tehperastiel reashes OG ANt zed
further stirred for 30 mnutes at OC. This solution

was (&Hurhertatiate -dheaNraguanusy isdldititon wftle compound (137
hydrochlorlc acid 15 and stirred for 5 mnutes. The

sol Wd o Swves Gfdarleass wawilest hiydp :addtlate, 2 ldnd aas hed
with,a saturated aqueous solution of sodi um hydrogen

car boffat'BRad®s ¥REneDMSOcdEssPvieby: The organic | ayer

MRS IG &L O%H, ¢, 7= 7.4 Hz), 1.47-1.63 (2H, m), 2.09-
2.18 (5H, m), 3.47 (3H, s), 4.46 (2H, d, J = 5.8 Hz),
7.04 (1H, d, 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 (1H, brt, J = 5.6 Hz), 9.49 (1H, s}

15 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

20 ice-cooling. The mixture was stirred for 20 minutes




anhydr ous magnesi um sul fate and then the sol vent was
20 evaporated. The residue was purified by silica ge
- 70 colum chromat ography (chl orof orm net hanol =20: 1
-4 10:1) and recrystalized

(chl or of or m net hanol - hexane).to yield the title
conpound (309 ng) as a Ilght or ange powder

e bl i - D o 2

7. 1% (dik J 0,
(1H, érs)t@%eﬂa—?ﬁ?t?)@t?% %’?ﬁl%h&%ﬂém@ ‘% 33 Al S*

dest gawic Cogporingad <
W ~S Eﬁylcl socyanat eg(%%l?é\@ngg%ﬁsﬂg%edoﬁso'ﬂémeﬂd}h

smplamuea,n e Ganpesd B2s (@\aﬂad'@be@‘)ppﬁfe( |1)e§mu%r eI

(7 mg), and pyridine (1.0 m) in toluene .0 m), and
5ttpunmﬁdaﬂwbym&nkﬁaarggﬂfdﬁléhﬂunﬂﬁbmﬁt&§¥a h is 15

sol ution was charged with water and extracte Wi th

chlhee@irermththe argmaticc=1:dyep Wad, wasbedhwhth a brine

and dried over anhydrous nagne3|un1sulfate and t hen

t ik lsg1ofanm W@éil'@\md&r%tléd t oThe erlek iNdUd yalars xpyartihfyile d N-

b S|I|ca g col umm chr omat ogr aphy 20

}éﬁ W&W@n d=30:91) agnad tHemtr yedytswaklilzed -

Ziéﬁ(ﬁMEyl3886&ﬁg? Egé?ge)gkglyleld the title conpound

10 0.91-1.02 (3H, m), 1.58-1.77 (2H, m), 2.26-2.46 (2H,

15

20

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 solution of N-methyl-N-(2-
oxcethyl)butylamide and Compound 204 (301 mg) in
tetrahydrofuran (15 ml), and the mixture was stirred

for 14 hours at room temperature. The reaction



ng) as a colorless powder (np: 144.0-145.0C). iH NWMR
(300 MHz, DVMBO-d6) S ppm 1.04 (3H, t, J = 7.2 Hz),
2.34 (3H, s), 2.99-3.12 5 (2H m, 5.04 (2H, s), 7.18
(1H, d, J = 0.8 Hz), 7.34 (1H, brt, J = 5.7 Hz),
8.03-8.20 (2H, m, 8.90 (1H., brs), 9.45 (1H, s),
13.06 (1H, brs) Exanple 34 g?nthesis of Conpound 81 S
Mes NN 5 D 41 G+ ; 10 (1) 02M sol ution of
di i sobutyl al 41 it é%ﬁ%cgew#t%ﬁ{tn%r?%&ﬁ AT Vas
adeter €f P S8 45 @ IHR A AN
5-propy|dihydrofuranﬁga%néj(luéﬁf%ﬁfﬁgs %%ﬁlﬁ§ﬁ§1(30
Mox onedt 20 1l 6si @l «tilG undarsdu tr e or

) . rt i
at nosphere, and the m xture was stirre or 1 hour &t

15 840G wEBhe dreasd | e s ity MBS AURNCHSH WMifhte, the
met hanol (3.0 m) at -70C, and then left to room

5 t enplereatiunas Afdmsraaddi Ng Tl QUAGHROUS S Yultli O PThy NH
citric acid, this reaction solution was stirred for 5

msidties gEHerro Muirs codontaiteiy neash veXiheatined amdHy1 et hyl
acetate, and the 20 organic |ayer was washed with a
brEicagd.atAH3S: @5he»>- ci2orofgant methyrol1wasS: Bf i eddovAen
anhydrous magnesi um sul fate, the solvent was
eggﬁgwgﬁéd}l§ﬁ§ tilgghvilh@cetate-hexane) to yield the
title compound (233 mg) as a light yellow powder (mp:
10 175.0-175.5°C).
'H NMR (300 MHz, DMSO-dé) & 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

15 Hz), 12.67 and 12.84 (1H, 2br)

Example 29

Synthesis of Compound 96

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

g) in toluene (10 ml) at -78°C, and the mixture was



20

residue was purified by silica gel colum
chromat ogr aphy (hexane: et hyl acetate=90:10 -4 80: 20)
to 5 yield 5-propyltetrahydrofuran-2-ol (440 ng) as a
colorless oil. 1H NWR (300 WMHz, CDC13) S ppm 0.9-0.98
(3H, m, 1.29-2.21 (7H m, dg 45- 2. 56 (1H, m,
3.94-4.26 (1H, m, 5.41-5.6 ? HO /O Me 10 (2)

I h
?1§Q|¥Eb9nf9E @gggﬂkgnl@ﬁ?t?EECQ}PgssghutlanngéiagyZTched

m) was add fo a Sso Ion O oun

ngkleﬁdmétﬁaﬁeyl5€tL@§%9f°E nﬂfﬁ&%e&4ﬁétﬁma lﬁ (agneous

tetrahydrofuran (25 nl) ure was sti

fosoldtheHr srahyAe8AKY r e. aAht t g h
15 gthyl acetatg th|s§?£§c$?g§ soﬁ%t?g%gkgg %g &%& to

W tBomWagpe aftu Be biri AR §HE§§§§@V€|YheTP§a8E9§H'Qolutlon
| ayer was dried over anhydrous sodium sulfate and

5t heast Akl t spbof et r ¥@Gh eYADOF at £6d Hh@nrgﬁédﬂﬁlwﬁéte was
purified by silica gel columm chronmat ography (ethyl
acaraee up. 20Tivdl oeof duen wes honol £ 140 By . s Thecpugs i ed
material was dissolved in nethanol, to which a 4N
hy@e b orth eomated gif gty | ( citiet o £o 501 4 £ loan oS Rsled
After the solvent was evaporated, this material was
r 624 5 lal 19 28ke Ydhed trsrp et i d el ay ) ad et ylddlyddie( 120
73 t|tIe conpound (165 ng) as a col orl ess powder.
* IR INNES (%Wwemsohﬁ 6 ppm 0.82-0.96 (3H, m,

0y oSS0 1B GpELa SR R v s 7 a7 (1H, 5).
to) 2 B o ol f?-f%”?Hrg%égct it ) 5

(2H, t, J = 8.2 Hz}), 4.17 (2H, s), 9.61 (1H, s)

(2) A solution of ammonium acetate {640 ml)
in methanol (5.0 ml) was added to a solution of 2-
15 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 —



Exanpl e 35 Synthesis of Conpound 201 Me NN N H N
Me \-s A Dess-Martin reagent (400 ng) was added to a
10 solution of the free form of Conmpound 81 (342 np)
in dichloronethane (7.0 m), and the m xture was
stirred for 2 hours at roo enperature. The reaction
solution was charged with é? and extracted with
chl.gr eqar l.ayer was washed. with a
br o O RS et Banbl o0l 987, Boy Y Bkn" BRryabae  Lzed

naqeﬁ§b§akéyhth§gS|3egtgEsﬂh&gspgﬁggsngimﬁﬁ.Egegggtle

evaporated. Th ue was pur

COEB oahao BQgﬁ hys §h y at -
R L L e e A ML

acguat s°ch)exane) toyield the 20 title conpound (225
ng) as a colorless powder (np: 145.0-146.00C). - 74 -

51H NVRIMEB 0@ OVHaH LDG0-S1 P 233 (3H, t, J = 7.4

Hz), 1.58-1.71 (2H, nm), 2.44 H d, J = 0.9 Hz),
2. 44129602 (@H, (7Y, ﬁ;95232342(§3H(2Hmm 6.7 23é1§bad
= 0.9 FE) 7.86 (1H, dd, J = 8.5, 5 1.8 Hz),
dd3-93=(Bi5,£ 0.6 +2],2 S48 {150 b2y, 39,03 (4H1®) d, 7 =
ExanPI e 36 Synt hesi s of Conpound 73 Me~s
(14, brs), 8.13 (1H, d, J = 8.4 Hz), 8.81

~

(1H, brs), 9.43 (1H, s), 12.82 (1H, br)

160 Example 30

15

20

Synthesis of Compound 197

{1) O=xazolidin-2-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
mixture was stirred for 20 minutes. To this
suspension, a sqlution of Z-bromcethoxymethylbenzene
(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.

The reaction solution was diluted with ethyl acetate



NN NON\V HNM s M-7~- M M (1) D-tert-butyl
di carbonate (5.87 g) was 10 added dropwi se to a

sol ution of 2-butylam noethanol (3.00 g) in
chloroform (30 m), and the m xture was stirred for
15 m nutes at roomtenperat é@ The sol vent was
evaporated off to yield tert-butyl butyl-

a h larl e
gF|hﬂgQQ§E%HN%M%§%a&QQ%HECDgég%O g%f@%r t@% %§ﬁ, e jayer

FE?a@3b§%e?éﬁagflaﬁﬁyﬁ%gﬂs mhgnés%%m %%ég %EH s%}gent
- WasMetvMpor@tdd0 Hee, Ne81HNE ng §u9§§§eyh5§'glllca gel

reagent (2.15 g) was added to a solution of

t ecolbutythbomykofg2apyudr oxyebh¥t 2thoar haEREeL2:09 @)
in dichloronmethane (20 nm) at room tenperature, and

St hpied st 3ir é2wasnsyloredthol ) dbapbhuties-5- 8hel 098Y mg) as

10

15

20

tenperature. After the solvent was evaporated, the
redi gakonkespuritied by silica gel colum
chrpnatogra hy (hexane: ethyl acetate=80:20 -* 75:25)
f&/ll\@’lpd 3G Mitry ICOSUy | 8 (Ppoxoet hyl ) carbamate (755
qf a colorless oil. 10 1H NWVR (300 MHz, CDC13) 6
ppn1 6-3.52 (2H, m), 3.63-3.72 (4H, m), 4.25-4.34 (2H,

m), 4.53 (2H, s), 7.27-7.40 (5H, m)

o)

(::L\/D\Jf\ﬂfgp

(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, CDCls) § ppm:
2.29 (1lH, 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)



0.93 (3H, t, J =7.2 Hz), 1.20-1.55 (13H, m), 3.19-
3.36 (2H, m, 3.82 (1H, s), 3.92 (1H, s), 9.58 (1H, s)
Me MedMe O O- HO ~NMe (3) A solution of amoni um
acetate (2.00 g) in nethanol (20 mM) was added to a
sol ution of Conpound 15 204.{750 ngy) and tert-butyl
butyl - (2- oxoethyl) carbamatée (728 ng) in
tetrahydrofuran (30 m), and the - 76 m xture was
stirred for 1 hour(§t roomtenperature. The reaction
sol uti on was di|Lﬂ;HiVWth ethyl acetate, and then

d

washed mﬁg eﬁg}ﬁj a brine successively. After the
organic | wadl dri%d over anhydr ous sodi um 5
sul fate, the solv%ﬁffmas evapor at ed. The resi due was
purified by silica gel colum chromatography
(hexane: ethyl acetate=80:20 -* 50:50) to yield the
title conmpound (862 ng) as a col orl ess anor phous. 1H
NVR (300 MHz, DVsO-d6) S ppm 10 0.88 (3H, t, J = 7.2
Hz), 1.20-1.59)(18HPerf-Mar8dn ¢8kges), (3129m§PHvas added
brs), 4.46 (2H, brs), 7.14 (1H s), 8.02-8.18 (2H
m) L08288° 4HIOBr ¥, 39.(2shydEpxgythP) d8azo1Hiihr 8 one
Ex le 37 15 anthesis of Conpound 74 Me \ S NN/ |
N iEE$ @g) in dichloromethane (5.0 ml), and the mixture
was stirred for 1 hour at room temperature. The
5 solvent was evaporated off to obtain crude crystals,
(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
10 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
15 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
20 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),




N 2HCI Me A 10% hydrochl oric acid/ nmethanol (10 m)
sol ution of Conpound 73 (875 ngy) was stirred for 4
hours at roomtenperature. The reaction solution was
stirred for 30 mnutes at roomtenperature after 20
addi tion of a 4N hydrochlorigsaci d/di oxane (1.0 ni)
solution. After the solvent was evaporated, the - 77
regi.dwe (oas s8crystal |i1zed g et hanolgdiyet hylyet her

yield the title conpodnd (7&0 B o B O W%}% %%)'
posder. (1H,NMR (3Q0gMaz 4, PVEQ- @6) SpPPM 5 Q. 9% (3H

t, J =7.4 Hz), 1.31-1.45P?§H, n)} 1f62F)1.95%% (%ﬁ s
2.38.03H1d, Br¥ 1.1 Hz), 3.00-3.15 (2H, m,

mg) as a dolorless

(2H1 ﬁ)1

4.32-4.41 (2H, m), 7.25 (1H, d, J = 0.9 Hz), 8.12

(1H, dd, J =8.7, 1.8 Hz), 8.19 (1H, dd, J =8.7, 0.6
Hz), 8.94 (1H, d, J = 1.2 Hz), 9.49 (1H, s), 9.69 (2H,
OEbamplExdimpl e 38 Synt hesis of Conpound 78 Me--!/ S
)--( N-~ M Me N (1) D-tert-butyldicarbonate (4.17

5g) Svatheaddedft GopppenddiBs4-yl met hanol (2.00 g) in a

10

15

20

m xed 15 solvent of ethyl acetate (20 nml) and
tetrahydrofuran (10 m), and the m xture was stirred
for 22 hours at roomtenperature. The sol vent was
evapor at qg,
acetate and

® the residue was charged with ethyl
edy\with a saturated aqueous sol ution

of annnniun1chI0|i d a
N
H 0™\
Me
N
g

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



20 brine successively. After the organic |ayer was
dried - 78 over anhydrous magnesi um sul fate, the
solvent was evaporated to yield tert-butyl 4-

hydr oxynet hyl pi peri di ne-1-carboxylate (4.06 g) as a
light pink oil. 5 iHNW (2 N+h CDC13) S ppm

1.02-1.82 (5H, m, 1.46 (9H, 2.59-2.81 (2H,
3.43-815 H,
N®4 ~/1C§+(ggl a”kol@r@%ggsp%ggéﬁn rg;gent ?72§g OGC&L

addbgl NN as@@lmm OnD[f@éoI@G)t Eb%ﬁ
4- hydr oxynet hyl pi peri di ne- carboxylate (4.00 Q)
in dicBVordnpt bang £40.m jz) ang sthesgi xkuresvas oy, o,
stirred for 1.5 hours at roon1tenperature After
di Futi igswith, evhgh atmfiate, she3 feactionysol gtyofz),
was washed with a 1% aqueous sol ution of sodi um
5hy@rb&|deand,an#laeBSHszSSlvelylHThg 1500fganig, s),
er was dried over anhydrous magnesium sulfate, and
ﬁﬁ Qhe( Bl veht was evaporated. The residue was
purlfled by silica gel columm chromat ography
(hexane: ethyl acetate=2:1 -* 1:1) to vyield tert-butyl
4a$or | pi eridine-l-carboxylate (2.43 20 g) as a
1H NWR (200 MHz, CDCl13) S ppm 1.46

(gﬂ, %%é 138. 99( ch 2.41 (1H, m), 2.83- 3.03
9.66 (1H, s) - 79 - 0/~ 0

N
|\>.
N OH
H
N
N5

Compound 138 (700 mg) was added to a

10 suspension of lithium aluminum hydride (134 mg) in

15

20

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



vi---( NM H~/ o-~-M M (3) A solution of
anmoni um acetate (5.35 g) in nethanol (35 m) was

added to a solution of Conpound 204 (2.00 g) and
tert-butyl 4-fornyl piperidine-I- carboxylate (2.22 g)

in tetrahydrofuran (70 m) - apd_5 the m xture was

stirred for 15 hours at room tenperature. After

di | ¢idlman Wit hoed hyd r &ciey at ehldhefofeasét RANSDERLE DN 10:1)
was washed with water and a brine successively. The

or gamdl créayestabiszel i éch byes £ oanhyslt ioaso boléxfhe) to yield
sul fate, and then the solvent was 10 evaporated. The

r estigiet inake promdowtd by369 Ingla gela Tojhtmorange powder
chr omat ogr aphy (chl orof orm net hanol =50: 1 -* 20:1) to

yi elebt 2214122 digound (3.27 g) as a light yellow
anorphous. 1H NVR (200 MHz, CDC13) S ppm 15 1.47 (9H,

%), 1. &R (BRO( MHzZ, rr)DMS@—qiﬁ (8Hpp@;: J = 0.9 Hz),

2.76-3.09 (3H, m,_4.13-4.33 (2H, n),668(1H s),

7. 85?(134 o A= %%018 51 3) 4833172tfiuHs)d, Fe] 50 gl

30 02 (1H, Ex
S}/rﬁﬁrﬁa’s’l s 7(]1%3) urktt ﬁ( I\?ei) EN ril q(iiﬂ _,\]ra. (NLgan) A
AN éwyed; o&m or| S aC| 4%t h acse)t’atle2 -5806 uhif?,n br)

Example 33

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 solvent was evaporated. The residue was purified
by silica gel column chromatography

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



(10.4 m) was added to a solution of Conpound 78 (2.00
g) in nmethanol (20 m), and the m xture was stirred
for 1 hour at roomtenperature and then for 1.5 hours
at 5 50C. After the reaction solution was diluted wth
chl oroform the organic | ayer,iwas washed with a
saturated aqueous sol ution of sodi um hydrogen
car behay k. adbeaagukexnsnt pyes y@@l@atwéatﬁﬂl@ﬁ&Smﬁ@gh@n115l
chloride, and then extracted with chloroform The 10
coris heals oa ganicrlayerpwadedr (mo: oves . @nhysr ous .
nagne3|un1sulfate and then the solvent was
evapGt AR, ( 30thelHzes TR wes Pupbfized by NH silica gel
colum chromat ography (chl orof orm nmet hanol =50: 1 -+
20: 1)1 el (3thent r elrystal |1Hzed { ethyl3thcetlat €. 39-3.12
ield the title 15 conpound (793 ng) as a col orl ess
% + (W 2194 5t2f2008)50)7 IH NVR (<3007|\7H20 €OCL3) B 34
n@l?6217(4Hg} 45 (3H, d, 0.9 Hz),
2.7 e 2H = M7 31D2 (81@311% 203 (2301,3 2 (2440 ny1H,
6820 r)785(1Hdd J =8.5 1.7 Hz),
%f éa‘g& G”E &5 10 PepYLHgbEs)(1H br), 9.03
(1H s) Exanpl e 40 Synthesis of Conpound 226 Me S N
N\ - 81 (1) After t-butyl nitrite (1.99 g) was added
dr gpw 0 suspension of 2-am no-57methyltiazole
(2.00 In acetonitrile (20 m) while ice-cooling,

CopRRfhldsi LIFMcde A0 g9) Was gradual ly added

N N
| OH
N
H
N HCI Me
N-s
10 (1) A 1.02M solution of diisobutylalminium

15

20

hydride in toluene (23.4 ml) was added dropwise to a
solution of 5-propyldihydrofuran-2-one (1.50 g) in
toluene (30 ml) over 50 minutes at ~-70°C under nitrogen
atmosphere, and the mixture was stirred for 1 hour at -
70°C. The reaction solution was quenched with methanol
(3.0 ml) at -70°C, and then left to room temperature.
After adding a 10% agueous 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




i

10

15

20

5 thereto. This suspension was stirred for 3 hours at
OC. The reaction solution was charged with 1N
hydrochloric acid (100 m) and then extracted tw ce
with ethyl acetate (200 m). After the organic |ayer
was dried over anhydrous naghes+um sul fate, the
solvent 10 was evaporated. The residue was purified by
Si 19TEangE Lay@rumia scleirdreat ogreapmnhyrbutusalnagnesium
hexane: ethyl acetate=80:20) to yield

2- FH3FE L5 mtiRy ISCRivardl e/aEl e3apogRtasi,a ayel Ithwroidhe 1H
NVR (300 MHz, CDCl13) S %pn1.15 2.44 (3H, d, J =1.2
HzY€52988 pam pyrifiediby mijicR gele coduma 2. 59M
solution of n-butylithiumin hexane (2.40 nl) was
ad&anaﬁBBwréehﬁfo<5e§anet=r-=6ﬁyéf agetate=90:10 - 80:20) to

bronp-5-net hyltiazol e .0Q g) in tetrahydrofuran (10
583 S5l B ReShb A e has 2 pir adbr 59 d0e

m at .the same tenperature. A solution of
iog?%§§%%ggsg§§’ in tetragsdrofuran (5 M) was added

drogwbﬁﬁ%tpﬁfdet@%éat C[ic7]§3 ' Saggwéhe m xture was stirred

for 30 m nutes t he me erature. A saturated

aquegus-gobult i 98, o) amops U £l gﬁhdemgéog?z;éagﬁgﬁ e

added to the reaction solu n %o

react i ®ng4-andz & hi sy, s uts o Wasghef iyt oy foom
tenperature. This soluilon was C aﬁ%%aoﬂ}th wat er (20

m ) and extracted twice with ethyl acetate (100 nl).

The organic | ayer .was washed 5 with a saturated

aqueous sol H® 0 iumthiosulfate (50 m), and

then dried over \anhydro gnesium sulfate. After

the sol vent was evaporated, the residue was purified

by silica gel colum chromat ography

(2) A solution of ammonium acetate (1.98 g)

in methanol (18 ml) was added to a solution of Compound
204 (741 mg) and S-propyltetrahydrofuran-2-ol (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 methanocl, to which a 4N hydrochloric

acid/ethyl acetate solution was added. After the

solvent was evaporated, this material was

recrystallized (methanol-ethyl acetate) to yield the




o

10

15

20

(hexane: ethyl acetate=85:15) to yield 2-iodo-5 10

nmet hyl t hi azole (764 ng) as a brown oil. '""H NWR (300
MHz, CDC13) 8 ppm (300 MHz, CDC13) 6ppm 2.47 (3H, d,
J=1.2 Hz), 7.26 (1H, d, J =1.2 HZ) N '"----< s1lMe

(3) To a solution of 6-ethynyibenzothiazole 15 (483

ng) synthesized in Exanple 17-(2) and 2-iodo-5

metthyd ltehicazgloend? 40 6y )ngi) N aac at arilbirilke s( tdwiar.

triethylamne (15 nl) and tetrakis(triphenyl phosphine)

pal 'BdVYm (309 M), wergOadéedd urmer nitrogen

at nosphere. This solution was heated under ref |lux for

20 60hGdre -3hddBHni M) egdn2atindpherd, Adlted.Me2.09 (2H,

sol vent was evaporated, the residue was purified by

si FileaZgeB-2c4PurmtichronatofPaphyd( idkana) et By51 (1H, m),

acetate=85:15 -+_ 50:50) to yield the title conpound

(6013fy) l4s &) yelr 84 (pBwded: (dp= 837,01180H8C). 8- 283 (1H,

- 1H NWR (200 , CDC13) S ppm_ 2.53 (3H, d, J =1.1
Hz)]i: 51 §3g(gH,H¥g|:z §-§11.(1HHZ§% J7=71- (1HZ) ddD- 38=(8H5, s)
.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

SyE%Qﬁﬁﬁé of Conpound 227 Me I/ SNO O N

Synthesis of Compound 201

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 solution
was charged with water and extracted with chloroform.
After the organic layer was washed witﬁ 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) .




Pot assi um per manganate (733 ng) was added to Conpound
226 (593 ng) in a m xed solution of acetone (45.7
m)-buffer*(25.5 m), and the m xture was stirred 10
for 30 minutes at roomtenperature. The reaction
sol ution was cooled on ice, apnd-after sodiumnitrite
(297 ng) was added thereto slowy, 10% sulfuric acid
(3. OEnNYRWa30addad, dcDpwi S6 thher:eto. After this
solution was stirred for 15 mnutes while cooling in
15 i €e 23cHBdr ofcer i €100 4nHk ) and . Gat-ar 73021, ) mwer e . 44
added to the reaction solution, and then the
redditandt Jsel Ot-PoHzwas 2f. Uht-Er 60 t(BHpugh, cel.bbe3.The (4 H,
filtrate was separated, and the aqueous |ayer was
exty actedZadatn dwi h=chl. 8r 8&or nV( 860 (iH) . dFheJ = 8.5,
conbi ned organic |layer 20 was dried over anhydrous
5naén§sﬁéﬁvsgbﬁﬁté}Handdth§n= Bhe, sOl Genie) wa8.48 (1H, br),
evgpgratid. The residue was purified - 84 tw ce by
si Pred é firc8) um chr omat ogr aphy (neutral;
hexane: et hyl acetate=65:35 -, 45:55), (neutral;
hexane: et hyl acetate=5:95) to yield the title conmpound
(4 as.a yell ow powder (np: 154.0-155.00). 5
bu%égggie %8iun1hydrogen carbonate (6.8 g) and
an : es] fate (68.0 g) were dissolved in
et b TR TR 500 "M, cDlda) S 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 (1H, dd, J = 8.5,
0.6 Hz), 8.6g3 ,$dd, J = 1.7, 0.6 Hz), 9.22 (1H, s)
Exanpl e 42 Synt hgstss gf Conpound 228 M S

N\

|N>——\
" Og\ojﬂMe

N
\\_.-S Me
Me Me

(1) Di-tert-butyl dicarbonate (5.87 g) was
10 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.
15 'H NMR (300 MHz, CDCl;) & 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 (2H, m)



N-M NHN NS Acetal dehyde (0.15 m) and a

sol ution of 15 ammoni um acetate (900 ng) in nethano
(10 M) was added to a solution of Conpound 227 (414
ng) in tetrahydrofuran (10 m), and the m xture was
stirred for 13 hours at raomd enperature. The
reaction solution, to which a saturated aqueous

sol ution of 20 sodi um hydrogen carbonate (70 nl) was
added to neutralize, was extracted twice with ethyl
acetate (150 - 85 m).MThe organic |layer was dried

over anhydrous nag iumsul fate, and then the
sol vent was evaporated.| The residue was purified by
silica gel colum r tography (ethyl acetate -*

chl orof orm nethanol 75 =90:10) and then recrystallized
(n-hexane-et hy| —~acetNate}~to.meeld the title conpound
(230 ng) as a ~colorl ess powder (np: 210.0-211.0C) . 1H
NVR (300 MHz, DMSO-d6) S ppm 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

Synt hesi s of Bo)rrpoaun[&esz%@sam IQRON'IN N -1 19) was added

to a solution of tert-butyl butyl-(2-hydroxyethyl)
carbamate (1.00 g) in dichloromethane (20 ml) at room
temperature, and the mixture was stirred for 15 minutes
5 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-oxocethyl) carbamate (755 mg)
as a colorless oil.

10 'H NMR (300 MHz, CDCl;) § ppm:

0.93 (3H, t, J = 7.2 Hz), 1.20-1.55 (13H, m), 3.19-

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

Me

Me Me
IS
H/lL\//N\\//\\,/Me

(3) A solution of ammonium acetate {2.00 qg)
in methanol (20 ml) was added to a solution of Compound
204 (750 mg) and tert-butyl butyl- (2-oxoethyl)

carbamate (728 mg) in tetrahydrofuran (30 ml), and the




NMe N (1) Imdazole (9.63 g) and chloro-tert-

butyl di net hyl silane (9.77 g) were added to a sol ution

15 of 1-(2-hydroxyethyl)-2-im dazolidinone (7.67 g) in

N, N-di net hyl formam de (75 m), and the m xture was

stirred for 2 hours at room tygnperature. The reaction

sol ution was charged with water and diluted with ethyl

acetbxeirandas henithed of gani chdway it WesSomashgsk wh ¢ lira.

20 brine. The organic |ayer was dried over anhydrous

nmaghesi 1 sl dat 25 lantbt hens tdiel sl entt Wasthyl acetate,

evaporated. - 86 The residue was purified by silica

gel ard| an winlmmtwigtlapat (hexaher dithiyle anetsd w36 B5.

-, 0:100) to vyield

1- (B erthpriganiretares vd dndgdetdnd] anhydrous sodium

i m dazolidin-2-one (8.73 g) as a colorless solid (np:
%ﬁsf?a&ﬁfoé)he B INVR Y 206 MHAPCBEE3). SThsmres.i0bie was

(6H s%v 0 %&,(QHH s), 3.30 (2H, t, J = 5.3Hz),

3. ST UG B sHhLics sels opd ymonchgpemagopgraphy t, J =

5.3 M~=MO Si --" - H M Me Me 10 (2)

Sodﬁ%#ﬁ%fﬁ%&@g'(§§§tﬁﬁfzﬁgéyﬂa§ﬁeaéfQPEetOmY%ﬁgﬁeﬁhﬁeFltle

an tmahydraf uran (1 ). was added thereto. A

veggé %§%%Péggpeggﬁn%§nai%ggﬁgb ?St8mﬁﬁpgﬁu5a sol ution

o IRk 880 bly) IhILOVLE] | SHLOXY)

et hyl ] i mdazo I n-2-o0ne i n tetrahydrofuran

10 0.88 (3H, t, J = 7.2 Hz), 1.20-1.59 (13H, m), 2.34

15

20

(3H, s), 3.29 (2H, brs), 4.46 (2H, brs), 7.14 (1H, s),
8.02-8.18 (2H, m), 8.86 (1H, brs), 2.43 (l1H, s), 12.73
(1H, brs)

Example 37

Synthesis of Compound 74

N N
| >
N HN
H —L\
N 2HCI Me
N5

A 10% hydrochloric acid/methanol (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




15 (10 mM) was added dropwi se while keeping a
tenperature inside the vessel at below 10C. After
this solution was stirred for 15 m nutes, iodonethane
(766 1) was added dropwi se thereto at the sane
tenperature, and the mxtureywas stirred for 20
m nutes at roomtenperature. 20 Water was added
t her&to & ag s rauendrthzsdagidtteno i dthiglether) to
solution was diluted with ethyl acetate. This m xture
was Yieslited hi tth t2AN yairmoohicbr i B3 Gacia), = satdiratledss
aqueous_sol uti on of sodi um hydrogen 87 carbonate, and
a bAYYéeduccessi vel y. The organic layer was dried
overlanh drous magnesium sul fate, and then the
sol veflt Mi{Bs ¢ é@gpﬁaéteBM5¢hé6ﬁe§i@D@=mas purified by
ilic %g olunn chronato aphy hexane: ethyl 5
cet ate=35:! 04160, -éhF&rof dr-mlmét-HandI2H4: 1) ,t 6. 62-

Id t i bst f th
gaﬁeoug qgée?é‘me?e oﬁﬁ%ﬁeafﬁgggfﬁgﬁ)ﬁﬁdrcég@@n§§d5 (2H,

d th It t d d t
of i & 8 of R ﬁ'orn?e 1 2EndiPe e i Xt Ord Had-16-12
f|IQ@Hedd ﬁ¢teL ghg r@s anttgaﬁg @gn aagrlgd ogerO .

anhydro?sdnagﬂe3|unf3ul ; tP h b ?
evapey at gdog gHreal ge_apd, Eé V|gu§ Y o alg a2,

mxture of oil's (*) were puri y Silica g r

1ohrepai ogr aphy (chl orof orm net hanol =9:1) to yield 1-(2

15 hydroxyet hyl)-3-net hyl i m dazol i di n-2-one (907 ny)
as a light yellowoil. 1H NVWVR (300 MHz, CDC13) S ppm
2.80 (3H, s), 3.29-3.45 (6H, m, 3.74-3.79 (2H m O
HO'Exaupl 8638 20 (3) A Dess-Martin reagent (1.094 g)

S
Synthesis of Compound 78

Me
Me

|:}—%<:j)—4i_{£e

(1) Di-tert-butyldicarbonate (4.17 g) was

added to piperidin-4-ylmethanol (2.00 g) in a mixed

15 solvent of ethyl acetate (20 ml) and tetrahydrofuran

20

(10 ml), and the mixture was stirred for 22 hours at

room 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



added to a solution of 1-(2-hydroxyethyl)- 3-
nmet hyl i m dazol i di n-2-one (372 ng) in chloroform (10
m), and the m xture was stirred for 1.5 hours at room
tenperature. This reaction solution, to which nethano
25 (10 nl), Conpound 204 (4007gm), and ammoni um
acetate - 88 (856 ng) were added, was stirred for 2.5
hourcseat arommirdwenperctdsiam Aot tdie HRAd 1 Rnt was
solution was diluted wth chloroform this sol ution
was enasivet twid toa yisdidurtatred bagygous- sol ution of
sodi um hydrogen 5 carbonate. After the organic |ayer
was hawdred yowehy lanipedrolis eragresibenydwifat(@,. dehe) as a
sol vent was evaporated. The residue was purlfled
t hr ddghitned ntyy oidi.1 i ca gel col urm chr omat ogr aphy
chl grof orm net hanol =20:1 ---> 15:1),

%ChloHo*%ﬁni%@%t%%éﬁ2cﬂclf B pprand .2 -10 8¥H-(tSype mof, 1.46
SI|I%a gel colum chronatography chl orofornm, and
t hed?flecByst al- PPzEd8det RYr Bdet a4t 43~8i.8ONYREL haw) #002-
yleld Sh hltle conpound (27 ng) as a colorless

ef ﬁﬁ ' 28} 0- 233. 5C3 1H NWR (200 MHz, CDC13) S
ppn1 15 2.45 (3H d, J 0.9Hz), 2.83 (3H, s),

3.30-3.54 (4H, , 4 47 (2H, s), 6.75 (1H, s), 7.89
(1H, dd, J HOg, 6 , 8.12-8.21 (1H, n), 9.03

(1H, s) Exanple\44 |s of Conpound 240 Me/~S N
NHNNH N

(2) A Dess-Martin reagent (7.89 g) was added
to a solution of tert-butyl 4-hydroxymethylpiperidine-
10 1-carboxylate (4.00 g) in dichloromethane (40 mi), 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
15 organic layer was dried over anhydrous magnesium
sulfate, and then the solvent was evaporated. The
residue was purified by silica gel colﬁmn
chromatography (hexane:ethyl acetate=2:1 -+ 1:1) to
yield tert-butyl 4-formylpiperidine-l-carboxylate (2.43
20 g) as a colorless oil.

'H NMR (200 MHz, CDCl;) & ppm:
1.46 (9H, s), 1.38-1.99 (4H, m), 2.41 (1H, m), 2.83~
3.03 (2H, m), 3.87-4.08 (2H, m), 9.66 (1H, s)



20 (1) Sodium hydride (393 ng) was washed twice wth
hexane, and then tetrahydrofuran (10 m) was added -

89 thereto. A vessel was cooled in an ice bath, to

which a solution of a compound synthesi zed in Exanpl e
43-(1) (2.00 g) in tetrahydrpfuran (10 n) was added
dropwi se while keepjng & tenperature inside the

vessel at belo$L5<EE§Q_{Wtqmathls solution was stirred
for 5 mnutesy a uti di-tert-butyl

di carbonate (2.31 g) in o ahydrofuran (10 m) was
added dropw se thereto at the sane tenperature, and

the m xture was stirred for 2 hours at room

tenperature and then for 18 hours at 50C. 10 A

saturat ed aquédus &okoflabnoof c&mmmnbntichkeeitdeecand. 35 g)
et hyl acetate were successively added to this reaction

m xtoreethadodf {ép mhe wrgaaddetayers weletwashed @btbound
a brine and dried over anhydrous magnesi um sul f at e,

t he2040l(¢ehf @asabdaperaredtyIhé-fesinslpipasipinefiled

by 15 silica gel col unmm chr omat ogr ap h¥ (hexane: et hyl
acetareesyi§teo (9i eEdIt et b- b@tyahzdfg pEapt {70 ml), and

LR IR L AR s
5 By U I U L
> PRl A s Dt 908 A hed 3 B
SO'&&&@@SQIV&?§Ta PROUL YL TOM W+ was dried over
anhydrous sodium sulfate, and then the solvent was
10 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, CDCl;) & ppm:
15 1.47 (9H, s), 1.67-2.17 (4H, m), 2.43 (3H, d, J = 0.9
Hz), 2.76-3.0% (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 (1lH, s)

Example 39

20 Synthesis of Compound 77



- 90 fluoride in tetrahydrofuran (4.35 nm) was added
to a solution of tert-butyl 3-[2-(tert-

but yl di net hyl si | anyl oxy) et hyl ] - 2- oxoi m dazol i di ne-1| -
carboxylate (1.50 g) in tetrahydrofuran (15 m), and 5
the m xture was stirred for %Ohgur at room
tenperature. Methanol (1 m) was added to the

reaction Smlﬁl4N1hgﬁﬁbcﬁiﬁ%fﬁﬂé@ﬂ&/é%ﬁyrﬂﬁﬁEHéﬂéﬁéolutlon
The residue was purified by silica gel” colum

chromatogriaphys  dlEdftd | sdmithianel R ckhpdurdk®: 29 0 00
yield tert-butyl 3-(2 10

hy dy)oxiye eyt Nar10X@ 0Mindlazol 4rti nerd nGarhoey ate {940-ed for

ng) as a colorless oil. ""H NWR (200 MHz, CDC13) 8

pprii holir38:tl .rafbr( HdmpYratdhrz/-ahBEHSIH Ffdh 1.6 qddRdMeat

N O" L- Lj M (3) A Dess-Martin reagent (1.47 g) was

SaddddC. 15Afbea sbeutreentabnt epfubibyl was diluted with

3- (2- hydroxyet hyl )-2- oxoi mi dazol i di ne-1-carboxyl ate

( 860 Ligg e fioxmg hitdreofoorgan i lmyer ared twaes ik tirtdn was

stirred for 1 hours at room tenperature. This

r e SEHVUEHR LRIk BEIE WSS seliufitiod wift Isodduiy hvaleegatre and

filtered through celite, and a 20 solvent in the

fiFFF%P@a%és eV a0 PSR USTHE Yeds Wdge SatUF alisidciith sodium
npound

v (o et (G5 o) oy
oSt s St 190,30, M0, Lonn \RRRIAL o
chh9pAEQs [ Lh$a8Q! ULhancwas Washed Wbl Qas evaporated.
The residue was purified by NH silica gel column
chromatography (chloroform:methanol=50:1 — 20:1) and
then recrystallized (ethyl acetate) to yield the title
15 compound (793 mg) as a colorless powder (mp: 199.5-
200.5°C).
'H NMR (300 MHz, CDCl;) & 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
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 (1lH, s)

Example 40

Synthesis of Compound 226



saturated aqueous sol ution of sodi um hydrogen
carbonate. The aqueous | ayer was extracted with

chl oroform After the organic |ayers were conbined 5
toget her and dried over anhydrous magnesi um sul f at e,
the solvent was evaporated. _The residue was purified
by silica gel column chromat ography (chl oroform

met hanol = 40: 1(1#+ 20fdor to-piey 0 defttdaty] g9 dded
3-[ 5- benzot hi azol - 6- yI - 4- ( 4- o hyl thi azol 15 53)91 Hagordde

i m dawabw sy | metayd ] sgeroxiad i akazol d gl e 3 e pexy] 2461

(983 ng) as a light yell ow anorphous. 1H NWVR (300

Mz, (GDC13)) 6irppmethrdE (i, @0 il ¥44HBH the-ddoling,

0.9Hz), 3.50-3.58 (2H, m, 3.76-3.84 (2H, m, 4.58

(2HCcPpew( e (tdmisde (5 30 88- w6 driaduan)ly &dded 1H,

d J =87 Hz), 9.03 (1H s) M~S NN HN N (4) 4N

Wy dridEmesa-c deiid eumplersderate s( 4103 ray Jfoms dddets at

to %osolution of tert-butyl 3-[5-

benzothi aZBf- BEFFL 101 4smbbRyPRhYaZobhargEY- wHthnildazol

20 %ﬁylnﬁ%ﬁygl-Z-oxoinidazolidine-l-carboxylate (800

my) YT ORBRERG 3C8Om L0 0aAd ) t Rechithiedr € Xhas csEd rted ce

for 18,92, .hours at ro e rature. After the

rea€§§8n6§8wut98ﬁ% s?gbbugg wi B TERI SF6T GEREndls daver

sol yt.i.o e wi.th a saturated a ous sol ution

of gtc"i‘ igr%\ﬁ%%?%%gngnég%é)ﬁﬁt %‘?g‘ﬁﬁél&&uég‘g atgy el Ngasolvent

18Xt pact edaWbt-Araqgchl f - ALt the _organi ¢ |ayers

wer e cpnb?%gd togetﬁé? g%ghg@%egggv §r§§%§§r%XsS¥ﬁlca gel

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

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

15 2.44 (3H, d, J = 1.2 Hz), 7.25 (1H, d, J = 1.1 Hz)
N
Br’</ ]\
57 “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

20 at the same temperature. A solution of iodine {(1.55 g)
in tetrahydrofuran (5 ml) was added drepwise thereto at
-78°C, and the mixture was stirred for 30 minutes at the
same temperature. A saturated aqueous solution of

ammonium chloride (20 ml) was added to the reaction




the sol vent was evaporated. The residue was purified
by silica gel column chromat ography

(chl or of or m net hanol =20:1 -* 10:1) and recrystallized
10 (chl oroformethyl acetate) to yield the title
conmpound (392 ng) as a cologbess powder (np:
236.0-237.0C). "H NWR (300 MHz, DMSO d6) 6 ppm 2.34

(3Hol)tich 23 Z32d Hherndh heAled 48 dr2Han® thid 35
(2H, s), 6.53 (1H, s), 7.16 (1H, d, J = 0.9Hz), 15

8. Hp &t 24s meftB.t86 okl teanpera W4 .(1Hhi®) sclt83n
(1H, brs) Exanple 45 Synthesis of Conpound 242 Me-S

N 4@NEhatged §ith) wBulefrur(z® adi)d apd 86 tHa)-tard twaleer with
(6 M) 20 were successively added to a sol ution of
chedfivdn@aetatexi (dé 0 mldat eThel omginiki [l yiete wagohiang.ed
This solution - 93 was added dropwi se to a sol ution

Sof W2thhydeetyreitiedl eeteavs €01l001ign o scdiome th22smilfate
whil e ice-cooling with an inside tenperature kept

belloW $4¢, 2aRdthke minlegr evadas ashivereyst oagpelours at
roon1% tenperature. 2-propanol was added thereto so as

t 0SU4hiéhén t Re tPEalhifosOLYRATL HRS SEPBPTH Has thRl teeddus

wth ethyl..acetate.and filtered through celite. The
fiVFFaP@rwgéeéagﬁealiﬁFﬁ q%br FR uﬁﬁdCP%@méaagééghVayer

' iLth,et cetate., After, the 10
el S L E R L
10anR¥dRQYSHERYBES! YMEaukEat §s Lhg, 89l vERy  was
'H NMR (300 MHz, CDCl;) & ppm:
{300 MHz, CDC13) oéppm: 2.47 (3H, d, J = 1.2 Hz), 7.26

(1H, d, J = 1.2 Hz)

Iaﬂéi:ﬂ\Me

(3) To a solution of 6-ethynylbenzothiazole
15 (483 mg) synthesized in Example 17-(2) and 2-icdo-5-
methylthiazole (740 mg) in acetonitrile (10 ml),
triethylamine (15 ml) and tétrakis(triphenylphosphine)
palladium (179 mg) were added under nitrogen
atmoéphere. This solution was heated under reflux for
20 6 hours under nitrogen atmosphere. After the solvent
was evaporated, the residue was purified by silica gel
column chromatography (hexane:ethyl acetate=85:15 —
30:50) to yield the title compound (601 mg) as a yellow

powder (mp: 137.0-140.0°C).




evaporated. The residue was purified by silica gel

col umm chr omat ogr aphy (neutral,

chl oroform nmethanol =9:1 -* 4:1) to yield

oxet ane- 2-caboxylic acid (83 ng) as a 15 light yellow
oil. 1H NMR (200 MHz, CDC13) g& 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 MBHZOO MHQ @H@R);) § ppm: o

1- et hyl - 3- (3-di et hyl am nopropyl)- 20 carbodiimn de
hydr ozhd or  sie, (4677 ng) 1 wasHadded, $® arpsohutiyon pf1 uzy,
Conmpound 70 (301 ng), oxetane-2-carboxylic acid (74
ng) 7. Bhd( 4 hydit oxybenzos 1 i azel ez nprohydir ate, {4,187 ng)s.5,
in N Ndinethylformamide (1.5 m), and the mxture
wasl st ifizled 010 3(Hourdd ats roam ¢ enpes azre.9-0D4(1H, s)
After the reaction mxture was diluted with

chloroform this m xture was washed with a saturated
aqueous sol uti on of sodi um hydrogen carbonate. The

dqUetiid 19 dfer was extracted twice with chloroform
Adter the 5 or gani c Iayers wer e conbi ned t oget her and
dr i gifesi um sul fate, the sol vent

was evapor at ed. The reS| due was purified by silica
gel colum chromat ography (chl orof or m net hanol =30: 1
-* 15:1) and r¥rystallized (chl orof orm et hyl

acetate) to yiel 50 the title conpound (265 ng) as a
col orl ess powder “g 0 224.5-226.5C). 1H NWR (300 MHz,
DMSO- d6) S ppm 2.3# (3H, s), 2.52-2.63 (1H m,
2.86-3.00 (1H, m 38-4.67 (4H, m, 4.99 (1H, dd, J
= 9.0, 6.5Hz), T 15 (1H, d, J = 0.9Hz), 8.03-8.17
(2H, m, 8.52 1H t, J =

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

10 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

15 ice, chloroform (100 ml) and water (30 ml) were added

20

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



5.8Hz), 8.87 (1H, s), 9.44 (1H, s), 12.72 (1H, s)
Conpounds listed in Table 1 were obtai ned by

perform ng the same procedures as Exanples 1 to 48,

usi ng corresponding materials. 20 Exanpl e46 Synt hesi s

of Conpound 250 N CF3 N S (gl t-Butyl nitrite (679

nmg) was added dropwi se to a solution of 2-amno-4 -

95 twiickef byosdiethybebi azolién(2h06ma)oyPapEet QRELEKLE ;
(10 mM) while ice-cooling, and then copper (l) iodide
(1. 26xagk:ebbydr adenbty=a8dad +hereiss) ,Thendeaeii on

m xture was stirred for 2 hours at 0C, then charged

wi t RexNnG: Aybdybchtetateaki 85( 100 vig¢landhextiatéedompound
twice with ethyl acetate (100 m ). The organic | ayer

was (4dfledd) safi eavgblowt pewde he (mpt vEDd . 0mE55. 0°C) .
evaporated. The, residue was purified by silica ge

ol BrAT S ERT ofed bR aptgr P Hreix arer eyt e atet Bit @=80nQ0) t o
yield 2 10 iodo-4-trif|uoronethylthiazole (747 ng) as

a bPOWAATrQRT | BRYRPS L WE. $1 56T (681D NUR Y309 ddgsolved in
CDQ%%%eS ggmh 7.75 (1H, g, J =0.9 HZ) NCF3 I-< S

(2) 5 501 Utton of 6- et hynyl benzot hi azol e 15 (402

ny) esi-zed I 7-(2) and 2-iodo-4
trif?%gﬁgkéﬁﬁﬁlFﬁ%ﬁggﬁgﬁégoé “in acetonitrile (8

2.65 (3H, d, J 1.1 Hz), 7.78 (1H, d, J = 1.1 Hz),

it

10 8.15 (1H, dd, J = 8.5, 1.7 Hz), 8.24 (lH, dd, J = 8.5,

0.6 Hz), 8.63 (1H, dd, J = 1.7, 0.6 Hz), 9.22 (1H, s)

Example 42

Synthesis of Compound 228

g\s
N~ N
f \>—Me
N
Ft
N
N s

Acetaldehyde (0.15 ml) and a sclution of

15 ammonium acetate (900 mg) in methanol (10 ml) was added

20

to a solution of Compound 227 (414 mg) in
tetrahydrofuran (10 ml), and the mixture was stirred
for 13 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



m), triethylamne (12.5 m) and

tetraki s(triphenyl phosphi ne)pal | adi um (151 ng) were

added under nitrogen atnosphere, and then was heated

20 under reflux for 3 hours under nitrogen atnosphere.

After the solvent was evapor atsed, the residue was

purified by silica gel columm chromat ography

(heRahe: eThygl cagenatef8%et5wAF0dB03dt ovyt ehihydeonst | e

conpound (573 ng) as a yellow powder (np: 153.0 - 96 -

15479@)¢s TEMNVRL {300, Mizd ODS134h® pphverTt Mag 1dapddrated.

J =8.5 1.6 Hz), 7.81 ng g, J = 0.9 Hz), 8.16 (1H

dd, The =r@s 5dug. ‘Gaﬁzi}’UIB bad (a¥, siicd gel odlumn 0.

FE) 9.11 (1H, s) Exanple47 Synthesis of Cbnpound 251
s FIE@RaRparaphy N %@ﬁ%s@@ﬁﬁ@@ men Ganare FE3T2 megh awas.

dded t ound 250 (562 in a mxed solution of
ceT% 00 GBS 3 Bt e e+ {2t ol e ARl R
xt ur.e s stirre r 30 nutes at room
ceer%‘—i”lul\l?a)e Lorpgte f%a § o"nl StIFPWHE clooledDn dt &

SPovaalfy%reh@o%f St ol 2 T3 B "added or opwi se

then%th Aft I |s ol,uti @n s stirred for 15
m nut es |F§Ocoo |ng%5§ d% 8 oroform (100 m) and

wat ers (80 {1@@ ver e Aadded, ffosfhef‘?ﬁl‘?t 9N $PYLT Ngg_g . 15

and then the resul tant

10 (2H, m), 8.78 (1H, br}, 9.42 (1H, s), 12.53 (1H, br)

15

20

Example 43

Synthesis of Compound 239

(1) Imidazole (9.63 g) and chloro-tert-
butyldimethylsilane (9.77 g) were added te a solution
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
solution was charged with water and diluted with ethyl
acetate, and then the organic layer was washed with a
brine. The organic layer was dried over anhydrous

magnesium sulfate, and then the solvent was evaporated.



solution was filtered through celite. The filtrate was
separated, and the aqueous |ayer was extracted again

20 with chloroform (100 m ). The conbi ned organic

| ayer was dried over anhydrous magnesi um sul fate, and
then - 97 the solvent was evgparated. The residue was
purified by silica gel colum chromatography
(nelhealresiberanesephyli faeet ayes50:50) gk ¥hehdnt he
title conpound (113 ng) as a yell ow powder (np:
163cBreBat6@rapbybuhtents : Sodyumibydnegensearbapat €100y to
(6.8 9g) and anhydrous magnesium sul fate (68.0 g) were
di s¥eFvedlirh2-haeet-p8toldindth VR (3001kiz) cEBELB) S
ppm 8.14-8,32 (3H nm, 8.69 (1H m, 9.27 (1H, s) 10
Exahpl 83BoLfihedienef (Cohpouhdag4d cEBoSledsNsblid (mp:
> gb N H_~-S Acetal dehyde (0.15 m) and a solution
of Santoni uhAcet at e (194 ng) in nmethanol (3 nl) were
added a ution of Conmpound 251 (107 ng) in 15
tetraﬁy@ﬁ%f&?gh 182 §DChrid & Be™H xt ure was stirred

f or .5 h s at roomtenperature. The reaction

mi xt uO?'eéG V\gtléﬁ’ne%t’ri -e*gg‘ b diti obr Tt Rflredus Eodi BiHz),
hy 3| r ate s j 0.m), and was
ex?{'g%fgbd'{g\?vi e’ vr\ﬁlt’hoge'ﬁ‘b%iaé:it%?{p{? ™oo M )4 Hfe t, J =

or ganj;e;yl ayer was 20 dried over anhydrous magnesi um
sul fate, and then the

O
Me. %0 ,ﬂ\

Medn\Me —

e

10 (2) Sodium hydride (393 mg) was washed twice

15

20

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)
ethyllimidazolidin-2-one {2.00 g) in tetrahydrofuran
(10 ml) was added dropwise while keeping a temperature
inside the vessel at below 10°C. Afterlthis solution
was stirred for 15 minutes, iodomethane (766 Hl) 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




sol vent was evaporated. The residue was purified by -
98 silica gel colum chromatography (hexane:ethyl
acet at e=30: 70- X1: 99) and then recrystallized
(n-hexane- ethyl acetate) to yield the title conpound
(25 ng) as a colorless powdey; (np: 190.5-192.0C). 5
1H NWVR (300 MHz, DMSO-d6) 3 ppm 2.40 (3H, s), 8.03
(1H-adbendte, 8abd 4. briay, s8cdbss{¥klyd, Fns 8rBahZ). laver
8.34 (1H, s), 8.89 (1H, brs), 9.45 (1H, s), 12.78
(1FMabr¢r99d-ofablEnhyﬂbnueumdgﬁiﬁu@muéﬂlfE@épUhﬁdoﬁhen
Salt form M. Conpound if MP (C 1H NVR applicable O
4 N-(8080 MAznt DNBS €83pSpapned 6. 1Thé 2+t s Sdue Swd NdpurNfied
7.07 (1H, d, J = 7.9Hz), 7.52 (1H, bd, J Conpound 1 =
7. 9P¥) $1yied-geF2co Hun nghrandlogdabhyl, (hdkdne: Stdiir)
7.98 (2H, d, J = 8.4Hz), 8.27 (2H, d, J = 8.4Hz),
33,39 Fae=$2)65 0-p K00, GhII0V Iivkir,: reBEHE)-15.101 to
(2H,,§% 551 N11~-HLs\ 7.06 ( (1H, d, J 7.8HzHZ),
7. #5199 2 PRIt Uk iyl . NHpS tRrE s 20090 AIS3 (flHhe
bd, J - 7. %? 7.60-7.70 (2H, m, 7.80 (1H, d, J =
3. RSO SR UL VR SR 6 qasthe T A S dndrEyed,
7.65 (1H, ,
N A0 (TR MBRGs igtater 11 4 Mxtlie of
chloroform-methanol, and then this mixture was
10 filtered. After the resultant material was dried over
anhydrous magnesium sulfate, the solvent was
evaporated. The residue and the previously obtained
mixture of oils (*) were purified by silica gel column
chromatography (chloroform:methanol=9:1) to yield 1-(2-
15 hydroxyethyl)-3-methylimidazolidin~2-one (907 mg) as a
light yellow oil.
'"H NMR (300 MHz, CDCl;) & ppm:

2.80 (3H, s), 3.29-3.45 (6H, m), 3.74-3.79 {2H, m)

HO\/\N)LN—ME

20 (3) A Dess-Martin reagent (1.094 g) was
added to a soluticn 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 solution, to which methanol

25 (10 ml), Compound 204 (400 mg), and ammonium acetate




Conpound 3 8.2HZ), 8.08 (1H, d, J = 3.3Hz), 8.24 (1H,

m, 8.46 (2H, d, J 8.2Hz), B.75- 9.00 (2H m N O (300

MHz, DVSO d6) bppm 7.34-7.48 (2H, Conmpound 4 Si N

NK, 255.5-256.0 m, 7.77 (1H, d, J - 3.3Hz), 7.88-8.10

~ (5H, m), 8.25-8.40 (2H, ™ ,gB.74 (1H, d, J = 4.DHz),

9.05 (1H, n), 13.41 (iH bs) ({ (300 MHz, CDC13)

SppriB5t. 69 ) ( ¥ redadlied, Fas stilredSHa), 2551ﬁobl¥ aﬂ,room

J - 6.5Hz), 6.02 Conpound 5 6.89d, 783 ,_d,

7. 2ge@pﬁraﬁpre 7. BiteIche)réa%2162XsoAﬁe16H das dlluted

8.7Hz), 8.04 (2H, d, J = 8.7HZ), 10.64 (1H, bs) CHO

0 (EQthﬂzlobwsgrmﬁ)tﬁppnsoluﬂIOOSHasnyashewry:tn a5

(1H, n), 5.95-6.28 (3H, m, 6.93 Conpound 6 8N

140581 248tEd( pAUSARS PO1BLIoB50E3ppdipm Hy88oGah, ),
90-8.05 (3H, m, 8.15 (2H, d, J = OH 8.1Hz), 12.72

5 HCaRPOBaE800 ML DVBO: BB8YaBpeniages7wasHirsyd over

Compound 7 S N om 6.07 (2H, s), 7.02 (1H, bs),

7. 2805Y %ORP1%%968§59moS%é§?tﬁ1 thegaogvent (8as, n),

ﬁs)l EBetied: Shee we i S i'é'wglsr;r%@%%%%g;zy
TipiEeafodt %‘%ﬂm%dcg%oma‘io%ﬁé%hy C?C"@%Ofa@rwethaml
139325& L0 Dy Pl o 2 s> a6) Lehe by

1@. 3@H(§§#esaf Slllca gel ceolumn chromatography

(chioroform), 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:

15 2.45 (3H, d, J = 0.9Hz), 2.83 (3H, s), 3.30-3.54 (4H,

20

my, 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)

Example 44

Synthesis of Compound 240

HCfH

(1) Sodium hydride (393 mg) was washed twice

with hexane, and then tetrahydrofuran (10 ml) was added



6.10 ( (2X, 31, 7.05 (IHd, J - 81H, Conpound 9

276. 0S2(77.o 7.18 (1H, s), 7.42 (1H, bs), 7.58 I1H,

bd, J - 8.1Hz), 7.75 (1H, bs), 7.94-8.08 Me (3H ),
8.15 (2H d, J - 8.2Hz), 12.87 (1H bs) - 100 - i O
HN (300 MHz, DVBC-d6) 6ppm 1.8% H3H t, J = | J--~=N

6?§§Eré§717(ég*f%%ﬁrefd5a§ CO6Laepin 7n01CoNDRLH, s, which
7, B ayn'tgea%%edbi’e B8aabe 20 (1)
?S’u (- 0? of L e giorats) Rmy éa‘?s(éyggés%ﬁo%me
> ey e G %ra?%%%z(w«?%)tﬁef’%zs%gh 3t Below
bs) L% g%ﬂ,epthé Ro g vl o £ 8 (et (%%m&tes, .
:]Sp;rﬁ&éajl-i?n( oH, Cgl; t(e]ﬂliflfol -@_yﬁo?b‘%‘o%ﬁlﬁ%ae Dl}éegls JZQHZI)”

)1 1.6
gsglgze(?ﬂrl%d,shy?i]f-rHolesr)aGpg{l@;ﬂg? ?vzaﬁ uaj,de%} @@pﬁdﬁzﬁe %\%to at

0 r
61 (2h ) e on (i gy PR R, BB g, for 2

(2Hhou@@n§@um@om3t@mNeEE&u&eZEﬁd5tﬂkn £583 161Hoy )at 50°C.
f 74 (1H ), 7.99 H (2H d, J - 8 2HS), 8. 04 (1IH
1%s) A gaturpzpd Qqu@ousBs@Hmﬁ;omSo@3a®&Hn1h&)chlorlde and
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
solvent was evaporated. The residue was purified by
15 silica gel column chromatography (hexane:ethyl
acetate=2:1) to yield tert-butyl 3-[2~(tert-
butyldimethylsilanyloxy)ethyl]-2-oxoimidazolidine—1—
carboxylate (1.54 g) as a colorless powder (mp: 35.5-
45.5°C).
20 'H NMR (300 MHz, CDCls) § ppm:
0.05 (6H, s), 0.89 (9H, s), 1.53 (S9H, s), 3.35 (2H,

t, J = 5.2Hz), 3.48-3.55 (2H, m), 3.71-3.79 (4H, m)

Me“ﬂo\//\NJL f«\’4:Me

Me Me
Me

(2) A 1.0M solution of tetra-n-butylammonium




300 MHz, CDC13) Sppm 2.74 (3H, s), 6.01 Conpound
(1)4(SN(2H, s), 6?68 (1H, d, J - 7.8Hz), 7.14- 7.24
(3H, n), 7.70 (2H, d, J - 8.7HZ), Me 8.05 (2H, d, S -
8.7Hz) ---(~O (300 Miz, CDC13) Sppm 2.76 (3H, s),
6.01 Compound 15 s N S (2H~ $f, 76. 89 (1H d, J =

- 8. 7Hz)
o o | F Y E e Brlafo didt Bhiscias) 2epph to a

1 S 5N 295, 0-295.5 7.24 (1H,
5) 3458&%16&1%2H,of @%@P% 35 9810 8.37 (4H n)

3..33 brs
(200t l%*w%)&yl%ﬁ% i %‘)%?9?@1% oxo@ou{az a1
gégcsa&)zbé)é@c}%ue)(a Y 98 928 38 e Ygi% @851(%1 Npnd
B, he2tilkiidredwal st8.34H8) £o1312Q 4 Sf]z"'& %f_cl)om tempesrfture

MHz, DMBSO d6) Sppm 2.35 (3H, s),

- 8 81,
(i 0 8 comototl s WALRLALD AR o

(30@hﬁH§01@9613ya8p9ﬁap3r39663H THe %eSldQe %a%‘%ﬂé&fied
6.00 (2H, s), 6.60 (1H, d, J = Conpound 1

205b5- g@glgaogg&Epplﬁm84cbkbmadog&aph§ Qthorgf%§mbb
(1H, dd, J = 7.9, 1.7Hz), 7.19 (1H d, )
101™epRaRP 1320 Mz — INBG Jd&)o bpiprid a;é)ﬂt{k&lrty;s) 3

10 hydroxyethyl)—2—ox01midazolidine—l—carboxylate (940 mg)

as a colorless oil.
'H NMR (200 MHz, CDCls) & ppm:

1.39-1.58 (9H, m), 3.27-3.86 (8H, m)

(3) A Dess-Martin reagent (1.47 g) was added

15 to a solution of tert-butyl 3-(2-hydroxyethyl)-2-
oxoimidazolidine—1—carboxylate (800 mg) in chloroform
(8 ml), and the mixture was stirred for 1 hours at room
temperature. This reaction mixture was diluted with
ethyl acetate and filtered through celite, and a

20 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




2.34 (3H, d, J 0.9HZ), 6.07 (2H, s), Conpound 20 ~ N
0 w 169.0-173.0 6.98 (1H, d, J - 8.2Hz), 7.13 (1H, d,
J =Y O0.9Hz), 7.45 (1H, dd, J = 8.2, 1.7Hz), Me 7.78
(1H, d, J = 1.7HZ), 11.28 (1H, bs), 11.76 (1H bsl
(300 MHz, DI\/SOd6) dppm O’@é(‘SH t J = 7.3Hz), 1.63
(2, .Gt epd 7,3.He npound 21 GN N O M

> H3:d 4h ‘Eéﬁrz Oy, BB %%-Ptéﬁm Bagsw&rsl(lq@i gailtle?-

(1H, -
3 %glg% ﬁteési‘&uﬁ‘iuiséo@worﬁs?f i@dﬂrlsm(liwr%?no\l (300

2H,
%ﬁr‘%%g&g?) Jﬁggsa%‘#&?us (éﬂ‘l%ﬁu‘ﬁ%ls 2%?“?\%0?%% S)
7.6
(M BESEon o Bopet Pe T e ORafelh g b‘”e‘?"?b-’if?‘?cél

(g iecs @%ﬁ%@@s@% Ao

10

15

20

qt Nfl'—l 7%@971 9Hz) ocz 102m( Oﬁrap 3 - 7.4H), 2.34

( 3t$his)no f Conpaeitithri2zA 340 M NyHs0181. Qol§éeQd4tél=tC%Utyl
d, J = 5.4X2), 6.07 (2H, s), V. M 7.

8.3tHA)-ben Zox i 0 1c-6 411—4048—&&@)t,hy1t4ﬂa(zlﬂ 2b§/)l, —7_LH7—7
(1H, bs), 8.30 (1H, t, J - 5.4HzZ), 12.45 (1H, be) 0
( 300 dagel BvEoregshyddpR- cxodmidHo 1911 ne4 15T aBdx yd.atd
o. 4FE) 6. 07 g?H s),
(983 as a light yellow amorphous.
'H NMR (300 MHz, CDCl;) & ppm:
1.49 (9H, 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, 4, J = 8.7 Hz), 9.03 (1H,

5)

(4) 4N hydrochloric acid/ethyl acetate (4.03
ml) was added to a solution of tert-butyl 3-[5-
benzothiazol—G*yl~4—(4—methylthiazol—2—yl)—leimidazol—
2—ylmethyl]—2—oxoimidazolidine—l—carboxylate (800 mg)

in methanol (8 ml), and the mixture was stirred for 18



Conpound 25 6 N Ho 217.5-219.0 7.00 (1H, d, J -
8.1Hz), 7.11 (1H, s), 7.42-7.59 (4H, m), 7.77 (1H,
be), 7.92 (21f, d, J = 8.4Hz), 8.32 (1H, t, J =
5.4Hz), 12.51 (1H, bs) ( (300 MHz, DWVBO-d6) 8ppm 2.34
(3H s), p 3.42 (2H, s), 3?2(3H 3), 4.31 (2H, d,
) 6.85 (2H, J Conpound 26 6
v M N'TEES G 88T SE 88 5+ 80bvp)  K5ter Fley reRboton solution
0.9HZ), . 7.22_(2H, J -
éwtg% dli}éé‘?ddé ‘?irFmd‘aroﬁome 119 spbytignygagppshed

S Hn b eBor £58 Aoty Jor& Sie J5 88 (I o
%‘%55 5@%5(72?5?‘? Z‘WL‘]‘?O‘J% lga%z%%%s%% o 27 B
%- 7@'11)(%:((7f]d;f4m ?%zf,]f : J@rl:géorlg%r%%|4z%§7e9s7 vg%rez :ﬁ_?mkalne\]d
- kd@@@hdﬁqgmwﬂﬁlé@mgkﬂﬁ)ﬂ%%&?é%&%%éﬁ%%ﬁLQfﬁdqé%%

7.4HZ), 1.50 (2H, qt, J = 7.4, 7

- EHRHAGI B4 Wad, 9
e, J -)Q7 3Hz) h(3 42 ;ﬁrggpug@ﬁ,égliﬁ%o Jai'oég‘%ed

sl by7.<00 i(cHged, cbluMe @hrbima o gha¥g) ., 7.10 (1H, S)
7.51 (1H, bd, J - 7.9Hz), 7.82 (1H bs), 7.94 (1H, t,

J =(Ch50¢|qu)0fmlﬁlema@”)bﬁi 2dos) 0> 16rir £RQ0rMHEy,sERC13)ed
bppm 1.90 (2H, tt, J = 6.4, 6.9HZ), 2.43 (3H d, J -

10p. gH@ﬂorO@@W@U@ﬁ@YZQaFeSaNGZ 84- yield( 4He m)itl% Dmpound
(2X,..S), 6.69
(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 = 0.9%9Hz),

15 8£.10-8.17 (2H, m), 8.86 (1H, brs), 92.44 (1H, s), 12.83
(1H, brs)

Example 45

Synthesis of Compound 242

(1) Sulfuric acid (2.86 ml) and water (6 ml)
20 were successively added to a solution of chromium(VI)

oxide in water (3 ml) while ice-cooling. This solution




(1X, dd J - 8.1, 1.7Hz), 7.38 (18, d, J ) 102
O (300 MHz, CDC13) Sppm 0.96 (3H, 0, j - 1 L 4HZ)
1.69 (2H qt, J = 7.4, 7.4Hz), 1.60-1.94 (2H n, 2.22
(2H, t, J = Conpound 30 N N°N0 139.5-138. 7.4Hz),

g.ﬁgsgggkeg'dgaﬁwg%gkggk% ?%éb%%)oi5ggg 52; GSiFE),
g:ggdfe%m@gaylgxg@%nﬁg 8 ¢f m& 33)9% \J%%ngﬂue

(o ey 05 3 PR o i ety ol g Slip# 7,

0. . lg_Qélp(QéJ ds 13: i t J. =
7.%%@%%%5 H, s)%] Se&élé’geal\lﬁ&wel\ﬂe(k(lﬁﬂs A5 1 h, Y,

YN (1H, d, J = 0.9%X2), 6.84 (1H, d, J = 8. Hz) 7.26
= 1. 7THz
p 7

5 7. £5ddAtdre J _2-%%'@11017 s (a'ld'c'ie@dtln]efe@o ) as Ztc?S

15

20

(1H, bs), 12.33 (1H, bs) N (300 CDC13) Sppm

( Htertdh jhe ro@etidh 4 and 4H)s sJel&ﬁcn)&H,watsI APt dd 4wu;h
Conpound 32 N 7.4HzZ), 2.42 (3H, d, J = 0.9Hz), 2.74

2.8y 4 caated. 001 (2H te)ed G Hibug, ceolltel hdHz),
6.85 (1H, d, J = 8.1Hz), 7.21 (1H, dd, J = 9.1,
1.fAdrate 2@3( TasHes) wit30G: MizineDMB@ df)e Sppraouls 8diyer
(3H, t, J =0b 7.4HZ), 1.38-1.58 (4H, m, 1.69 (2H,
ttwas prtracteds tadoe WA, 1D g1 taceratel. Alhter X34
(3H 5)., 2.65 (t, J = 7.5H7), 3.07

orgariic 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, CDCls;) & 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)

(2) 1l-ethyl-3-(3-dimethylaminopropyl}-
carbodiimide hydrochloride (167 mg) was added to a
sclution of Compound 70 (301 mg), oxXetane-2-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.



Conpound 33 ~-N 132.0-133.0 (2H, to, J = 7.5, 5.4Hz),
6.06 (2H, s), M Ow&6.99 (1H, d, J =8.2Hz), 7.09
(114, d, J = 0.9Hz), 7.50 (1H, bd, J = 8.2Hz), 7.77
(1H t, J - 5.4Hz), 7.82 (IH, bs), 12.20 (1H bs) O

-o (300 MHz, DMVBO-d6) b pp6%42734 (3H, d, J =

d , 6. 99
lén .F%?l(r(efﬁtlém )rnlji%ur@ gﬂ dlﬂ.u&:@(d( %chd(g:hl\proform,

%h%% &Héku6é 8%5 wgshed wéthgﬁsz%fr§§e€2%queQﬂ§ J
= go§ut10§o§ﬁés§g§gm 24 d&%genl gr 056 T%ﬁzqugqyf

2 a w8s9¢x - wic , SH
( H yék Q % E}H t%d2 Mb gg%?%h}ogs%g A%%ﬁr the
J Brgan a 54 eldH n&3St 0 O r over
SDNBCE56§HE%D%%§2 §6Q%3ﬁ09§} gﬁ t8ge?5gr g&% é gHég

(lEnh@droud faghédiumNsBredcd2 CRE sbivdnt ¢a3HZ),
7.24 (1H, s), Conpound 36 N N 222.0-222.5°7"37 (2H,

ddevdperdtdd. 7. Bhiz) redidde(whls phdifded ¥ 95@1103 gg
(1H, bs), 7.85 (2H  J - 7.5HZ). 10.26 (1K, Dbs) 13 68

)1eplumB)chﬁ@@aubgraﬁhﬁD(dﬁloﬁ@ﬁﬁtm?mé@héﬁbh Qo S P5:1)
1.0Hz), 2.81 (2H, t, J - 7.1Hz), 3.02 Conpound 37 6 N
N @pﬂ(Q@pryst@lkl7edkﬁ¢h16rdﬂotﬂ+bthyl dcBbate( lth dield
J - 8.1Hz 7.23 (1H, d, J =

10 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 (lH, dd, J = 9.0, 6.5Hz), 7.15

15 (iH, 4, J = 0.9Hz), 8.03-8.17 (2H, m), 8.52 (1H, 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.

20 Exampledé6

Synthesis of Compound 250

N. CF
o=

(1) t-Butyl nitrite (679 mg) was added

dropwise to a solution of 2-amino-4-



4b 1.0Hz), 7.33 (1H, dd, J = 8.1, 1.5Hz), 7.51 (1H,
bs) (200 MHz, CDC13) bppm 0.90 (3H, t J = p 7.3 HZ),
1.51 (211, qt, J = 7.3, 7.3 Hz), 0 2.43 (3H, d, J -
1. 1Hz) 2.66 (2H, n), Conpound 38 106.5-108.5 3.10
(2H , 3.24 (2H, td, J = 73,"=N Me 5.4Hz), 5.91

gg %?hbram%gh&%gglfggfe 7%2§8b 158dgc§%oﬁgtflTé)%lO
(qu%)wplii3?9élé%9? gg agdgg%ﬁnogggggg)ﬁi?péoégde 1.25‘
CDQEOHQ% é?aghgggbl%ggég)th?riﬁo(lkg%g)re?cggonwgl%EHFe
Pd 3580 (o, 200 B BBl 2

5: ?Pd?o%??%%ﬁcj&gf@ 2@b _)gn%’ﬁét%gﬁﬁequﬁi&?ggﬁtg

7 6tgy1 3c§ﬂa{§kul§aam2 64 f@§to£gan£@”PQyQP ﬁQsC%aBéM
75.0-79.0 3 =7 6tp) "3 00 (oK 1Y

5.4Hr) ca 6987, (2kn Shhe 65(93\7&11&" w&is é'va-%o§a11ég) "Fhé—o
(1H, s), 7.51 (1H, bd, J =

5. 4dF)dud . 83s Eédﬂ,fb@d b}lZS:?,]éllc(alhbeDSc)oﬂnﬂJs H N (200

MHz, bppm 1.82 (2H, m, 2.05 2H, m, , 2..442 (H sli,

2. @y%ma‘@ogtramr)&mmma EHY 10 £689%aYe= %220)(2&1; yiéld 2-
J 7.8Hz), 6.03 T" ON (2H, s), 6.89 (1H, d, J = 0.9H?),

10 g gedo- trlfluoromethylthlazole (747 mg) as a brown

15

20

solid (mp: 35.5-36.0°C).
'H NMR (300 MHz, CDCli) & ppm:

7.75 (1H, q, J = 0.9 Hz)

CF3

T

(2) To a solution of é-ethynylbenzothiazole
(402 mg) synthesized in Example 17-(2) and 2-iodo-4-
trifluoromethylthiazole (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-



Me (1H, d, J = 8.1Hz), 7.14 (19, d, J = 1.7Hz), 7.20
(1H, dd, J = 8.1, 1.7Hz) (300 MHz, CDC13) bppm 0.91
(3H t, J =ON1.69.), 1.51 (2 qt, 7 - 7.3, 7.3H),

27 (211, t. J = NO 6. 4Hz),

2. S@GConpound 42 ~N N (2H, t,
2 S = Me HZPM 7.3, 6.1Hz),

0 (2 s) 6.71 (1H d, J - 0.9H7),
8. 3 (1H bd, J = 8.1Hz),

0 PE Y 5ppm 1. 77 1.97 (4H

1%0%5 B o0 -kt 13 4210 9
VB e B Ga g -

.69-1,91 (4H_m m,
44 (3H, d, J

2 0. 9HZ )2
LT o (H tH
31 a5 s, 8% P

6. 3%&?‘,7242.4 ta

?Ew
> 4y e w‘%h

1
|“F>'m -

E
¥

D-.-

2.17 (2H, t, J
t, 'J - 6.5Hz), 3.69

DVSO-'d6)” bppm
6. 1Hz), 2.34 (3H,

57 91 A 2K, Ay ;lzlwg} 7(1H bs) (300 Mz,
s), 2.
d

10

15

20

( ,

65 (
(3H NOs), 4.18 (2H d, 359 ), 6.07 (2H,
Conmpetid 44 ~- N N 174, 0-175. 0 s) 6.84 (2H, d, J =
8.8Hz), 6.99 (1H, d, M H- J = 8.1Hz), 7.09 (1H, s),
7. Byr{PHsid, of ScBigolund’ 31 (1H, bd, J - 8. 1Hz), 7.83
OMe (1H, be), 8.25 (1H, t, J - 5.9Hz), 12.22 (1H, bs)

(300 MHz, DNSO-d6) bppm 1.48-1.75 (49, 0 m), 2.09
(28, t, J - 7.2HZ)}.s2.34 (3H, d, OHJ = 1.0Hz), 2.64
(2H, t, J = 7E35t:2: 6.07 Compound 45 (2H, s), 6.72
(1H, bs), 6.99 (1M ¥ J -

(o}

N
N_s

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 (234 mg) 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 m}) were added
to the reaction solution, and then the resultant
solution was filtered through celite. The filtrate was
separated, and the agueous layer was extracted again
with chloroform (100 ml). The combined organic layer

was dried over anhydrous magnesium sulfate, and then



s 8.2Hz), 7.09 (1H, d, J - 1.0HZ), 7.26 N4 |I1H, bs),
7.50 (1H, dd, J - 8.2, 1.7Hz), 7.82 (1H, d, J =
1. 7Hz), 12.21 (1H, bs) F (300 MHz, CDC13) bppm 2. 42
(39, d, J - Conpound 46 1.0Hz), 4.09 (2H, a), 6.71
(1H, d, J - 5, N N~ 1.0Hz), 97.%1 (2H, dd, J - 8.8,
8.8Hz), ~.N7.71 129, m) Me F (300 MHz, DMBO- d6)
Spphi %038\8@1%9”8% ,eVABOTFtegy)  The 54e g ddle qeas Jour ¥f #ed
7. 4Hz 213(2Ht,J-74Hz)233(3Hs

o%]n]dl FlN P Ly %Wm%‘iowapl&/%@utva 3 (1H,

(2H,. dd = B.9, B.9Hz), 8.04 (28, M

Ne“efﬁanes %*ély?ﬁ@c%tatf =% HHz)to wpisyd (ahe tis)e 1@mmwound

8 el T
8. bg’%z%p 0. Sé’fgz'llf&%yddfogf% Cs“f A dgéls E)él fséj
Gt pBrs e ds‘ugl%"at“%ﬁf, O

Coip 00 7.42 (1H, brs), 7.85 (2H, d, J = 8.5
Hz) , QEl#;d(99 (Za d J- 8.4 Hz), 8.04 glgg ?;ig’b 8514
2 Jy 1 rs
(10?1 ﬁbﬁ )2O§ EQHHZ)CD@%){/EE(%H{S pm 2.34 (3H, s),
ConmgoundgaG2>306, ( 7., 22, (61;1](,1143) 7 @42(71]{JlH,br§,)

8. 1H, 00-8s) ., 20

10 Example4s8

15

20

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



H n), 8.87 (111, brs), 9.47 (13.15 (111, brs) E-s

Conpound 51 210.0-211.0 xQ s Conmpound 52 217.5-218.0

KLa (300 MHz, DMSO-d6) bppm 1.40 (3H, t, J - 7.6 Hz),

2.44 ON, d, J = 0.9 Hz), 3.04 Compound 53 HC1 (211,

q,J—76Hz) 7.36 (111 &8 3 = 1.1 Hz), 7.84 (111,
g élll_l rrl 8.61 (111, mi, 9.58 (111, s)

Coﬁb 4ha $81194: Emﬂéhéom%%%sﬁlﬁ]ayssh%sne $55Y5

(S5t e30at 05 i%'v Oaf‘(dsggt Yo Pt A L Resry gstane-
‘Z%hﬁ’aaeé‘é‘%égxﬁa vieig e (B151€ 5omaoghe 11 souans a
: %%f‘??%ﬁ&s e ﬁiffﬁax‘f&é) ol 5 o her
T2 0 oy e 39, 0,5 105 (300 e
D, Lo b e g . 26 (88
(1H.Hddd =85 le7 F@)34811H7 (slH #.8d (u8pPri?) 9.45

. 38 (1H s), 9.03 (1
(1H, s), 12.78 (1H, br)



~s (300 MHz, DMBO-d6) Sppm 1.05 (911, s), Conpound
61 HC1 2.45 (31q, s), 2.91 (2H, s), 7.36 (1H, s),

7.85 (111, m, 8.30 (1H, d, J = 8.5 Hz), 8.62 (1H,
s), 9.59 (1H, s) Compound 62 HCl1 2Dr7.0-212.0 ~s *
Conpound 63 180.5-182.0 Cenpéurd 64 129.0-130.5
Conmpound 65 195.0-196.5 .tea 1200 WHz, DWVMSO d6) dppm
0.87 (3H, t, J - 7.5 Hz), Talle (2H, m 2.44 (3N, d, J
= 0.9 Hz), 2.59 (2H, m, 3.05 (2H, m, Conpound 66
HC1 5.34-5.50 (2H, m, 7.35 (1IN, d, J - 0.9 Hz), 7.81

(1" Coﬂ:dlpd ] S-tru&urﬁ, For]nu180f|_|¢ }alt 8’”“)0M O/A (1H, d, C = 8 6
(1H, s) (360"Mt

Hz). & 59! (1H, “¥eg - 1.a3phckaze) 0! B8
3P(188 dp 0.84 (3H, {1, J 6.8 r4)), , I.23 (1I8H
m ) 1.82 % ﬁCorrpound 67 HCL 2.4 3blo-dhy ogdo--si i, o,
0. Godiz)eg 1 P = 7.6|Hz), 7.3%9351%[,51 ,72%1,{ :1)527(;}11 (kllg 3,
0.9 Hz), F7.84 (1H, m 8.29 (1H d, gﬂﬂﬂg 3-9ps2y, o g(;g a42), 8.27
(1f, d, J/- 1.4 Hz), 9.58 (1H] s) (300 d
dppm 2. 40.L3H, d, J = [0°9 Hr), 7. 2] (J.H a J—=
Hz), 7.50[° ng 68 k (2H, [brs), Teopg( grg-as ppm PR, ),
( 1Honeblina 9] =¢ i 8. 54 (1H} 5y o1 m‘; bﬁi viﬁ“mbﬂﬂ
(1H s) (30% M4z, DMBO-(6) fpm 2.12 céalm?f ffquZszé 2zt 13,90
Coppound 69233( (3H |a), ,|7.16 ( Ry tl, J = 1.1
Hz), "9 Ualdul—l S, 8 B3 (IHTbrs)—9-43
A ‘L@J 3258 o ae ) S 1 G wes
Compound 3 8.2Hz), B.08 {1H, d. J = 3.3Hz), B.24
9(11016 T;;[,BI;-:G {2, d, J = 8.2Hz), B.75-

n>_®_4° {300 MHz, DMSO-d6) Sppm: 7.34-7.48 (2H,
{_l N N, 255.5-256.0 |M 7-77 (iH, &, J = 3.3Hz), 7.88-8.10
N “Ul(sH, m), 8.25-8.40 (2H, m), 8.74 (1H, d,

J = 4.0Hz], 9.05 {IH, m}, 13.41 (1H, bs)

Compound ¢

o]
¢ {300 MHz, CDC13) 5ppm: 1.69 (3H, d, J =
=N 6.5Hz), 5.19 {1H, q, J = 6.5Hz}, 6.02
N {2H, s}, 6.9 (1H, d, J = B.4Hz), 7.13-
_Z’N 7.23 (24, m), 7.34 (1€, s), 7.72 (2H, d,
Me

J = 8.7Hz), 8.04 (2H, d, J = 8.7Hz},
10.64 (1H, bs) .

Compound 5

(0
o H o (300 MHz, DMSO-d6) Sppm: 1.47 {3H, mj,
et }‘fNH: 4.95 (1H, m), 5.95-6.28 (3H, m), 6.93
compound 6 [ s_{ 140.0-148.0 [(1H, m), 7.13-7.45 (3H, m), 7.68 (1H, m),
wd 7.90-B.05 (3H, m), 8.15 (2K, d, J =

CH 8.1Hz), 12.72 (1H, m)

3,_@__(0 (300 MHz, DMSO-d6) Sppm: 2.57 (3H, s),
N Ny, 153.0-159.0 |6-07 (24, 8), 7.02 (1H, bs), 7.25-7.47

: “Uli3u, my, 7.94-B.05 (38, m, 8.17(24, d, 7
Me = B.5Kz), B.26 (1H, s}, 12.85 (iH, bs)

Compound 7

(300 MHz, DMSO-d6) 3ppm: 2.36 (3H, s),
N =N 6.10 (2H, s), 7.06 (14, d, T = 7.8Hz),
Compound & 7.20 {1H, s8), 7.55 {1H, bd, J = 7.6Hz),
7.73 (1H, bs), 7.97 (2H, d, J = B.3Hz),

|
55[
Il
N
Me
8.26 {2H, d, J = B.3Hz), 13.05 {1H, bs)
Q.
<
s
N
Me

o {300 MHz, DMSO-d6) dppm: 2.36 (3, s),
6.10 (24, s}, 7.05 (1H, d, J = B.lHz),
N 7.18 (1H, s), 7.42 (1H, bs), 71.58 [1lH,

Compound 9 276.0-277.0

bd, J = 8.1Hz)}, 7.75 (iH, bs), 7.%4-8.08
(3, m), 8.15 {2H, d, J = 8.2Hz}, 12.87
(iH, bs)




(1H, s),

11.37 (1H, brs),
MHz, DMBO-d6) dppm 2.37 (3H, d,

12.03 (1H, brs) 106

J

el (300

0.9 Hz),

4.16-4.25 (2H, m), 7.22 (1H, d, Conpound 70 2HCL
229.0-233.0 J = 0.9 Hz), 8.08 (114, dd, J - 8.6, 1.8

Hz), 8.18 (114, d, J - 8.5 Hap,-8.60 (314, br), 8.90
(114, d, J = 0.9 Hz), 9. 47 (114, @s s) (300 M+,

T3 bt 49 (9 TS} —2 44 —Compotine—7t— (314, d.
JEO.9 Hz, g 43 (211) d, J|= 6.1 |HE):, §ec28 fidldys o, o, s -
Br 8) p0u 31 6 Y, 786 (114, dd]is.=,8sH WL B’a ’,,2?21
8.18 (114, ='8.4Hz), 8.55 (18 br S¥i 091947 (4.4, 7.e0
s) (300 k?Hz, CDC13) bppm  2]44 (31hm & Jo s éz.é ;,; e

8255864 HH—brs) C‘cnpomH 72 250 5. 2550
7-71-7. 94¢K814, M, 8.16 (111, d, J|iz0 e Smsopdw)spng: g3an, v, o -
(114, s).|( 308, DVB- d6) Sppm of B3ty 5T sE 5
7. 0785 (1520-1. 59 (1314, m Sﬁhs(gt%,;l,zr,mzm'i‘rﬁﬁuﬁgg(z{ 2l
s)|, 3.29{(214, brs), 4[46 (211, brs el s;og (ke ) (91 428, o, 3 -
S)[—8-62{8—1828 )| 8-86 114, 3 ?’1H 2
12 73 (1H,Zhrg) (300 MHz, DMSO- d61 7%&“ 91 )
I 7.4 Ha) Le082-1.45 ni, [L.62-1. Z£ﬁg mwz; 27 228 g
(31714 ) &+, 3 = 1.1 He), | 3.00 [partiburid “14u2HCE 28 o,
3.(15 (218, "m . 4.32-4. 41 (2H ), 7¢2% (1H, d, J =
0.l9—Hz) 842 (114 ddl—J = 19H7\ 8.19 (18
dd, J - BN 0.6  Hz),[8.94 (114, U J =12 Hr), 9.49
(]]b4bu IS e H, by a) (300 M-z, Eﬁ\jﬁo d;%; §§ MF38-7.53 (2,
0. égp (Idgfq-,ﬁ’f“, J = 273.0-275.5 ncgn 7d53J(iHB.g§i],78?;4(1‘?!—1,3!’95)? 3?14

(2H, 4, J = B.2Hz), 13.03 {1H, bs)
)
oo 14| g (2, 3. 685 (1o g s e, v
}’N 7.24 {3H, m}, 7.70 (2H, d, J = 8.7Hz),
Me §.05 (2H, d, J = 8.7Hz)
(O
2 < E
compounnd 5] e s, (20, 3. 689 Lt 5o . dme, y e
);sN 7.25 {3H, m), 7.89 (2H, &, J = 8.7Hz),
Me 8.04 (2H, d, J = B.7Hz}
€s %_O_EN (300 MHz, DMSO-d6é) &ppm: 2.34 (3H, s},
Compound 18 mi'n. 295.0-295.5 éizé-‘g'fszj’(ég? (.ﬂ ‘E’?a)s"hi,‘bigf.“;’.;s
F
{300 MHz,lDMSO-dGJ Sppm: 2.35 (3H, s},
Compound 17 Si ?~3>_<“—=}_=N 283.5-285.0 x’quf '5“;{3 ?(';;l,?c'i?q.r[iﬂa‘a;:;)f ;.359'(23;9
o N :)s; 8.26 (2H, d, T = B.3Hz), 13.20 (1H,
F.
. 0 (300 MHz, DMSO-dé} Sppm: 2.35 (3H, s,
Compourd 19| Q% 202015 lg nay 5 43 1k, may, 794-8.2¢ 17H, m),
Me 13.02 (1H, bs)
7y
o ﬂ’}_ (300 MHz, CDC13) Bppm: 2.39 (3H, d, J =
s K NH, 0.98z), 6.00 (2K, s), 6.60 (1H, d, J =
Compound 19 S’N 205.5-208.0|0.%Hz), 6.84 (l1H, d, J = 7.9Hz}, ?7.15
Me =(1i['1g2; J=7.9, 1.7d2), 7.19 (14, d, J




7.4 Hz), 1.35-1.47 (214, m), 1.77-1.87 (214, nm), 2.34
(3H, d, J - 0.9 Hz), 2.44 Conpound 75 2.71 (614, m,
6.06 (2H, a), 6.99 (114, d, J - 8.2 Hz), 7.09 (114,

d, J =1.1 Hz), 7.46 (114, dd, J = 8.2, 1.9 Hz), 7.75
(1H, d, J - 1.6 Hz) Conpouridd76- 2Me503H 118.5-128. 5
(300 MHz, CDC13) Sppm 1.76-2.17 (414, m), 2.45 (314,
d, J - 0.9 Hz), 2.72-2.85 (214, Conpound 77 7-~

199, 5- 200 3.02 (1b, m,] 3.20-3.32 (214, ), 6.68
(114, bra)~#8p (114, dd, J | 8.5, |£u7% iy “’%Eiiﬁ?@?it
(1 4modcho| IS "85, 0.3 Hz), 8.82-r{d[3®, hr) I - 9203 7,13 (%, o v -

T
(114, a) 0 Mz, CDCLB) bppim 1. 470 {0k, dsi 5 85t
1.67-2.17| (414, ), 2.43 (314, d, J “70“9*”tbnpound 78

a), 7.85 Kgd J =[.6 [1.5 Hz)fgﬁﬁ"“" ?”S‘Xﬁ&app 3 SR -
8. Acoklz)q, 1B H14, s), 9,09 (114, aze alpwgqu )
CDE13) bppm¥ 1.63-2.23 (814, |m), 3086 o 300027761000 /1 as
67) , 2,94 fIH nB, Cdnpound 79 3. 96% ZI?S’OG)1 764}'# bsr‘r) ,

He ), 2.76€$§§§ (3H 1, Z. T34 33 (414 T, 6. 68 (114
1

6.67 (114l .bra), 7.86 (114, dd, J - [8.4 1.7 HZ), 017

(1H, d, Je=~\84 Hz), 8.31 (1H brs c30095z0®80§d1114qm S)s (35, si,

10| Odoskelt], Bra)o<0107 |Conpoyed..Q0. X 3li7:5, 20855, Im P,
(300 Mz, O d6) Sppm 0.82-0. 96 e$u§;wnﬁw;ﬂzgwga49wu
(4B, m), [1.70-2.09 (2H]| M), |ppp---, i3

(3H, m, % 0- 3 29 (2H] m,
(300 MHz, CMS0-d6) dppm: 2.34 (3E, d, J =

9—'\ 0.9H2), 3.71 (2H, s), 6.07 (28, s), 7.00
Compound 23 &N (1H, d, J = 8.2Hz), 7.10 (1H, d, J =

0.9Hz), 7.47 (1, dd, J = 8.2, 1.7Hz},
7.75 {iE, bs)

{300 MMz, DMSO-d6) Bppm: 0.8 (3H, &, J =
g_\ 7.4H2), 1.54 (28, qt, J = 7.4, 7.4Hz),
R 2.12 (2H, €, J = 7.4Hz), 2.34 (3H, s),
Compound 24 S’N H_ﬁ_\ 181.0-184.014.31 (2H, ¢4, T = 5.4Hz), 6.07 (2H, s),
Me 7.00 (IH, d, J = 9.1Hz), 7.12 (1K, d, J =
0.8Hz), 7.47 (1H, bs}), 7.77 (lH, bs),
8.30 {18, t, J = 5.4Hz), 12.45 {1H, bs)

Me

$ (300 MHz, DMSO-d6) 8ppm: 2.34 (3H, s,
L o 4.55 (2H, d, J = 5.4Hz), 6.07 (2H, s),
Compound 25 y N 217.5-210.9 |7-99 €K, d, T =~ B.1Hz), 7.11 (1H, s),

b 013.42-7.59 (43, my, 7.77 (1f, bs), 7.92
(2H, d, J = 8.4Hz), B.32 (lH, t, 4 =
5.4Hz), 12.51 (1H, bs)

< (300 MHz, DMSOQ-d6) Sppm: 2.34 (3H, §),
o 3.42 {2H, s), 3.72 (3H, 8), 4.3%1 (2H, d,
o J = 5.3Hz), 6€.07 (2H, 8), 6.85 {2H, J =

|
o .6Hz), 7.01 (1H, d, J = 8.2Hz), 7.13
Compaund 2§ ﬁ"&@_m“ 165.5-169.5 {? ' ¢ d '
‘%N (1H, d, J = 0.9Hz), 7.22 (2H, J = B.6Hz),
e 7.48 (18, dd, J = 8.2, 1,7Hz), 7.78 (1H,

d, J = 1.7Hz), 8.53 (1H, t, J = 5.3Hz),
12.48 (1H, bs)

G
% N (300 MHz, CDCl3) dppm: 2.44 (3B, d, J =
—_ 0.9Hz), 2.91 (2H, t, J = 5.9Hz), 3.18
S N N, {2H, t, J = 5.9Hz}, 6.00 (2H, s}, 6.70
Compound 27 .5~157. P ’ ' ’
S«N 185 5.5 i1n, d, J=0.9Hz}, 6.86 (IH, d, J =

Ma 8.1Hz}, V.24 {1H, dd J = 8.1, 1.7Hz],
7.36 {l1E, d, J = 1,7Hz)

(300 MHz, DMSO-d6) Sppm: 0.83 (3H, t, J =
Y 7.4Hz), 1.50 (24, at, J = 7.4, 1.4Hz),
RL_\-H 2.04 (2H, t, T = 7.4Hz}, 2.34 (3H, s),
s 2.79 (t, J = 7.3Hz), 3.42 (2H, td, J =
Compound 28 o I 148.0-150.01573" 5 4Kz), .07 (2H, s), 7.00 (iH, 4, J
Mo o e = 7.9Hz), 7.10 (1K, s}, 7.51 (1H, bd, J =
7.9E2), 7.82 (1H, bs), 7.94 {1H, t, J =
5.4z}, 12.25 (18, bs)

G
5 (200 MHz, CDCL3) Sppm: L.90 (2H, tt, J =
6.4, 6.4Hz), 2.43 (3H, d, F = 0.9Hz),
5. N 2.84-3,01 (44, m), 5.99 (2H, s}, 6.69

N W, (14, d, J = 0.9Hz), 6.84 (lH, d, J =
Me 8.1Hz), 7.26 (lH, dd J = 8.1, 1.7Hz),
7.38 (18, d, J = 1.7Hz)

Compound 29




Conpound 81 HC1l 3.51 (1H,

dd, J = 8.5, 1.8 Hz),
(1H, d, S = 1.7 Hz),
Sppm 2.34 (311, d, S -
(1H, brs(,

J =0.9 Hz),
(1H, s), 12.80

0.6 Hz),
Conpound 82 x-OmM0222.0-223.0 7.15 (1H, d,
6.05-8.18 (2H, m,

m, 7.37
8.29 (1H, d,
9.58 (1H, 3)

4.

8.87 (1H, bus),
(1H, br) Conpound 83 204.5-205.0 ~-,

(1IN, s), 7.64 (1H,
J =8.5 Hz), 8.61
(300 MHz, DNBO- d6)

53 (2H, s), 5.50

9. 43

(300 MHz | 0 Od6)'6pp
t 0.6 X 74- 2 8
anlponndﬁ)S

, 6.85 &91 (24\_‘Mn’)
123-7.29 (2H, ,

72 Conp

1.9
(2

7.13

. 10-8.1p

b- 2. U5
PH, ml)

Gl
(2H,

DuNd, ;8417

Bz, codD) 2o % 32, -

iy 65}{02;“@ 4 22t
(_@H 2.48 Y31, J4.=10 s{xzin 19 it,
é,QHZ :_99 ]-ZH 5]]_&)3;1(1H,6 lZJS], 6.72

il LT O0 AN S

74?{

A2 I 37, 1z bI

121 (2H %§;§

|Gtz 32| 2 ,N¢ J
17 (2H *), %6 75
H m,

N

(@ ))

Hz),
(LH, d,

2.
7.1

(300
B8 (2H, |-
Hz),
J 1.1
7.84 (

A bd,~ ! bs)
T
(zodm:z i El?ﬁ)sﬁgf)H 2 (2H, tt, J
, 2728 (20, t,
), 2.65

4Eﬂ 1;2 :Canpgting ‘B, .2
i 4, I =grifizy, RP-if, 31 =

7.74-7.79 (2H
7 ),

1.4
860ul 9
H Co
), o]

~PFRPUNOPFPTRRONONON TG

[N T
T

.5, 076
00 MHz,
J

)

ga

[d%)

21, 7.08, (30, B T = 8 Afzp .75
bs), 146, 18] be 5'

O I‘IL),

(3

L4 1]
7.

o A3—(1H—d;

gp@m (24, tt, J =
t = 7.4,
841{ 2. 74—

i.ga-.(;:e)zllﬂs:éﬂg (2H J =6é sz{ 7.
(18_@011311,1’1.7“;) 7.28 {1lH, bs)

.4 z)

T8 (1 J

N, S)

Compound 33

AN

\-’@
N

132.0-133.0

1 L A0 1 AN oy V. B

tBoo el ToMso-oB ) spon” 0. F (38, €, 7 =
7.4Hz2), 1.38-1.58 (4H, m}), 1.69 {(2H, tt,
J = 7.4, 7.48z), 2.02 (2H, t, T = 7.4Hz),
2.34 (3H, s}, 2.65 (t, J = 7.5Hz), 3.07
(24, td, J = 7.5, 5,4Hz), 5.06 (2H, s},
§.99 (1H, d, & =8.2Kz}, 7.09 (lH, d, J =
©.9Hz), 7.50 {1H, bd, J = 8.2Hz), 7.77
(1H, t, J = 5,4Hz), 7.82 (1H, bs), 12.20
(1H, bs)

Compound 34

(300 MHz, DMSO-d6) Sppm: 2.34 (3H, d, J =
0.9Hz), B.08 (2H, s), 6.9% (1H, d, T =
8.2Hz), 7.21 (1M, d, J = 0,9Hz), 7.48B
{18, dd, J = 8.2, 1.7Hz), 7.60 (1H, d, J
= 1.7Hz)

Compound 35

198.5-200.0

(300 MHz, DMSO-dé6) Bppm: 0.B9 (3H, t J =
-3Hz}, 1.56 (2H, qt, J = 7.3, 7.3 Hz),
-34 (3B, s5), 3.24 {2H, td, J = 7.3,
.48z), 6.07 (2H, s), 6.97 (1H, d, T =
-2Hz), 7.20 {1H, s}, 7.45 (1H, bd, J =
+2Hz), 7.58 (1H, bs), B.42 (1H, t, J =
.4H2), 13.45 (1H, bs)

NN -t

Compound 36

222.0-222.5

{300 MHz,
6.08 (2H,
7.12 {lH,

DMSO~d€) Sppm: 2.36 (3H, s),
sl, 6.99 {1H, d, J = 7.9Hz},
t, J= 7.3Hz), 7.24 (1H, s},
7.37 (28, dd, J = 7.5, 7.3Hz), 7.47 (1K,
bd, J = 7.3Hz), 7.60 (iH, bs;, 7.85 (ZH,
J = 7.5Hz)}, 10.26 (1H, bs), 13.648 (1H,
bs)

Compound 37

(200 MHz, DMSO-d6) Sppm: 2.3% (3H, d, J =
1.0Hz), 2.8l (2H, t, J = 7.1Hz}, 3.02
(2H, t, J = 7.1Hz), 6.11 {24, s), 7.06
(1H, d, 7.23 (1H, @, J =
1.0Hz), 7.33 (1€, dd, J = 8.1, 1.5Hz),
7.51 (14, bs)

J = §.1Hz),

Compound 38

106.5-104.5

(200 MHz, CDC13) Sppm: 0.90 (3, t J =
7.3Hz), 1.5 (2H, qt, J = 7.3, 7.3 Ez),
2.43 (34, d, T = 1.1Hz), 2.66 (2H, m),
3.10 {24, m}, 3.24 (2H, td, J = 7.3,
5.4Hz), 5.91 (1H, bs}l, 6.00 {2#, s), 6.71
(1, d, J = 1.1Hz), 6.85 {iH, d, J =
8.1Hz), 7.23 (1H, dd, J = B.1, 1.8Hz},

7.39 (1H, bs)

Compound 39

(300 MHz, DMSC-d§) Sppm: 1.93 (2H, tt, J
= 7.4, 7.4d4z), 2.26-2.41 (5H, m}, 2.68
[2H, t, T = 7.4Hz), 6.06 (2H, s}, 6.99
(1H, d, J = 8.2Hz}, 7.10 (1H, s), 7.51
(1H, bd, J = 8.2Hz}, 7.82 {1H, bs), 12.08
(1R, bs}, 12.25 (lH, bs)




(300 MHz, DMBO-d6) bppm 1.58 (2H, m, 1.88 12H, m,
2.44 (3H, d, J - 0.9 Hz), 3.03 (2H, t, J - 7.6 Hz),
3.24 (3H, s), Conpound 87 HJ 3.37 (2H, t, J - 6.2
Hz), 7.36 (1IN, d, J - 1.1 Hz), 7.84 (1H dd, J - 8.5,
1.7 "gamHz), 8.29 (1IN, d,1@ --8.5 Hz), 8.61 (IN d,
J - 1.2 Hz), 9.58 (1H, s) (300 )4iz, CDC13) Sppm 2.28

(3H d, P.- 0.9 Hz), 3[65 (3H S), o&Jﬂz,(nﬁdﬁkde\ﬁpm ©s1Q8, ¢, 7 -
Cqmpound| B8 _@57. 0- 259 5 (1H d, J 709 @, 7556 1w
H dd, |JsB0a, 1.7 H), 7.[2-7. 93t(171+h m) 228 5L I Oge: s, v
B8 b 1. 6oFky, 8l 23 (LH I 50 a8 h. BT K97 a8 . -
) (300 W, CDCIG) Sppm 2. 308 BH, fe0e: 0 85 = o
). 3.50 ON_9). 4.06 (2H |s). 6. 6L» Gonpotind i8

I!_\HI—\

4

3. 0- 18196, (1H, d, J | 0.9 |Hz), 7. ] =
# 1'6% 10 (1%, dd, J = 1. 6%%”&{ Cbﬁgﬂq‘* BB T
ebooucict | J 5 Hz), 9 10 (185“2’@’ 221968. (305 0,

~ 00 —~~N~
M.\

v, DI\/SO”U6) Sppm 0.[88 (3H, t, J|sn 714 ok, e o
‘4

M
1/47-1.68 (2H._m, 2.09-2.1d (5H, ““Z’ ‘7‘(‘@H"9)1 T
446 (2He nd 90 [212. 5- 2 ?E gmg» FEY 577 (B 7 -
(1H, d, 64 (|1H, dd,[dis by, Tarake)

8| clefoufaliby , 0.5 [Hz), B.[3#"Y itf,! ﬂid’,azl?z“ii“‘m 0
1]7, o. H brt, J = 389 0 bs) ] o0 (28, 51,
s (300 pm 2.[31 and aﬁagffshﬁ%ﬂ ’ ]“5!51'{’;5
0o+ —27—arte—Corp et 9oL

(300 MHz, CDCl3) Bppm: 1.77-1.97 (4H, m),
2.43 (3H, d, J = 1.0Hz}, 2.48 (24, ¢, J =
6.3Hz}, 2.89 (2H, t, J = €.1Hz), 6.00
(ZH, s), 6.71 (1H, d, J = 1.0Hz), 6.85
(1H, d, J = ?7.%Hz), 7.10 (lH, t, J =
T.5Hz), 7.24-7.39 (3H, m), 7.51 (24, d, J
= 8.4Hz), 7.67 (lH, bs)

Compound 43

o (300 MHz, DMSO-d6) &ppm: 1.52-1.74 (4H,
< H m), 2.17 (2H, t, J = 6.1Hz}, 2.34 (3%,
s), 2.65 (2H, t, J = 6.5Hz), 3.69 (3H,
N o 8}, 4.18 (2H, d, J = 5.9Hz), 6.07 (2H,
Compound 44 N " 174.0-175.0|s), 6.84 (2H, d, J = 9.8Hz), 6.99 (1H, d,
e A J = 8.1Kz}, 7.09 (18, s), 7.15 (2H, d, J
= B.9Hz), 7,51 (1H, bd, J = $.1Hz}, 7.83
{1, bs), B.25 (14, t, J = 5.9Hz), 12.22
(1H, bs)

(300 MHz, DMSQ-d6) Sppm: 1.48-1.73 (4H,

& m), 2.09 (2, t, J = 7.2Hz}, 2.34 (3H, d

o H J = 1.0Hz), 2.64 {2H, t, J = 7.5Hz), 6.07

Compound 45 s . . {2H, 3}, 6.72 {1H, bs), 6.99 (1H, d, J =
o 8.2Hz), 7.09 (1H, d, J = 30Kz}, 7.26

e (1H, bs), 7.50 {14, dd, J = B.2, }1.7Hz),
7.82 (1#, d, J = 1.7Hz), 12.21 {1H, bs}

{300 MH2, CDCl3) Sppm: 2.42 (3H, o, J =
Compound 46 I%_\ 1.0Hz), 4.08 (2H, 3), 6.7 (1H, d, T =
SN Ny 1.0Hz), 7.11 (2H, dd, J = B.8, 8.8%z),

ﬁ},N 7.71 (2H, m)

(300 MHz, DMSO-d6) dppm: 0.B8 {3H, ¢, J =

7.4Hz), 1.54 (2, gqt, J = 7.4, 7.4Hz)

. K 2013 (2, t, J = 7.4H2), 2.33 (3H, si,
Compound 47 Q 4.33 {2H, d, J = 5.4Hz}, 7.13 {1, s)
S L4 , f 1 ’

X NN 7.28 (24, dd, J = 8.9, B.9Hz), 4.04 (2K,

e m), 8.32 (IH, £, J = 5.4Hz), 12.58 (1f,

e bs)

(300 MHz, DMSO-d6} Bppm: 2.35 (3H, d, J =
{7 0.8 Hz), 6.85 (2H, o, J = 8.7 Hz), 7.14
compound 48 >—®—c« (18, d, J = 0.9 Hz}, 7.84 (20, d, J = 8.5
Hz), 7.93 {2H, d, J = §.5 Hz), B.24 (24,
d, J = 8.7 Hz), 9.71 (1H, s), 12.85 (1H,
HY st

{300 MHz, DMSO-d6) Sppm: 2.34 (3H, 3),
w—{] o €.87 {2H, d, J = 8.7 Hz), 7.13 (1H, si,
7.42 {lH, brs), 7.85 (2H, d, J = 8.5 Hz)
c d 49 »_Q_( L4 r ¥ r
ompoun - 2300 |3795 (2H, d, J = B.4 Hz}, 8.04 {IH, brs],
B.14 {2H, d, J = 8.4 Hz), 9.73 (I, s),
L 12.82 (1H, brs)




s 5.61 (4H, 4s),

9.04 (1R 25)
(3H, Compound 92 2d,
2s(,

5.12 and 5.50 (2H

6.61-8.29 (13H
k (300 MHz, CDC13) Sppm 2.37 and 2.50
J =0.9 Hz),
6. 60- 8.

2s),

m

3.

8.94 YYY ~ and

90 and 3.93 (2H,
27 (9H, m, 8.97

and 9.07 (1H, 2s( (300 MHz; PC13( Sppm 0.88-0.98

(3H, m, 1.54-1.73 (2H, m, 2.08-2.20 (2H, m,
Compound 93 2.39 and 2.50 (3H_2d, J - 0.9 Hz), 4.49
4.97 (2H, [m), 5,15 and 5%.51 (2H, 2s), 6.29-8.26 (10H,
m,| 8.98 and "9 @t{ 2s) (300 MHz,:GRGEL13Yso-SPPad: 2.34 4, =),
0. 7309 | ( 3H, i . 34-1. 98 (4H, 1 ﬁz ,512‘3'5'@ ?@:lﬁ i:?bgﬂf; ?if{?'gfo
(3K, 2d, |Co und 94 Ji= 1.1|Hz), 2.,/9052:98(3H, nm,
4.83 (2 Hl s), 5.22 and|5.55 (2H, 2s), 6.60-8.29 (9H,
m, 8.97ahd 9.05 (1H, 23) (300 MHz, O d6) Sppni
0.87-0.98| (3H, 0 1.48-1.67|(2H, m, 2.26-2.44 (5H,
m ,|com@rpound 9 ¥5.0-175.5 2.00.and 3.07 (3H, 2s),
4.63 (2H,[s), T« (1H |m, 8/03-8.19 (2H, nm), 8.84
(18, m, 9.44 (IH d, J|= 1.2|Hz(, 12.67 and 12.84
(1H, 2br) [ (300 VHz, DVSO-d6) pppm 1{90-2. 05 (2H—J,
2. 25-2. 33| (28, ,. 2.33[13H, $), 3.48B Conpound 96
209:m5:dB| 5 (2H ;7J -(7.2 He)y 430 (2H, a), 7.15
(1H, d, Jj- 1. , 8.p8 (18f bra),|8.123 (1H, d, J -
8.4 Hz), B.81 (IH, bra)| 9.43] (1H, ), 12.82 (18, br)
(2D0WHZ, T CDCI3) Sppnm 43 (B8 —d,———Conpound—97
0.9 Hzl, p'.03 H a),|6.00 (2H, a)|:ofwuflouso-a6) sppm: 1.40 3, ¢, 7 =
Gompound 53 H’_\ HCL }'éfi,“éf'ff?.éaﬁéf'vst c()i?{,H;era;Oi.l
Hz), 7.84 (13, m), 8.29 (1K, m), B.61
(14, m), 9.58 (1H, s)
Cotpound 54 %F\— 144.5-146.0
\d
Compound S5 ?:"H 155.0-155.5
Compcound 56 ?’uﬂ 190.5-191.0
W
< “ e o 8 D
] AL
37 8:5, 0.5 Bzl 6.39 (1K, 51, 9.03 (K,
Gompound 58 é;)—% il | 212.0-214.5
Mg
Compound 59 )_é 239.5-240.5
i




(1H, bra), 6.85 (1H, d, J - 8.1 Hz), 7.16-7.40 (2H,
m, 7.72-7.91 (4H, Conmpound 98 ( 288 Mz, 711 1 2.
,37 (5H, a), 4.88 ( (Hz, 55s)), , -..6 () (113H, 3),
7.25 (3 (2H, t, J - 8.9 Hz), 7.83-7.97 (6H, m (300
MHz, 860 26) Sppm 2.30 (3HLO0H8,-J [15\"s41'J~,",~ 0.8
Hz) ) 4,86 (2H. Si, 6.79 (2 H d, J = Con’pound 99 =
8. Hz),705 1Hd,l-0 Hz),(o oH,_d, J =
8.5 Hz), |7.8 7 (4H] M, [9.64 (hHe3) et Z AL iH e T
S) [*4@9 N (3 ~_DMb0- d6) | Eppm  RIIBB« €3HZ0 oy 7S 0d #0279
Comaourtl O. ), 3.84 (214] s), 6 t@%dd(zHaﬁaql 7 ) =817 (1K, d,
100 X Nxj 8.9 Hz), 7.08 (1H, |d, J = £ 1"Hy" 7.5 o @
7.191 (2H] m x~5 H Cofipound| 101 135.5-136.5 1 NO
(200 MHz,| CDC¥3) .Eppm {2.38 [3H, s) ,(303MH91DMSOGQQEQUM 51, s,
(JFmee@) 51} 5. 03 APYT- s)| 5:19| (2H, sff E »&1 m 1R s o,
br)), 6.91(111yd, J = p.0 Hz), 7.15a%z ) :
7.168-7.80 (2H, ), 7.81- 7.9B (2H, M (200 |sz c0013)
Egpm 2.42 (3H, d, J = Conppund 0.9 Hz), 390 (3H,
s), 4.03](2H~2 @ 18/ 103 (2H, s)|, 6.69 (1H, d, J =
0. QJmPHZ% g2 6.91 ] HC1 207.0-212.0
s
3
Compound &3 ?_O 1B0.5-182.90
"o a
-1
Compound &4 129.0-130.5
"\_—s >_¥\‘\
Compound 65 &}—O 195.0-196.53
_(\’ ;Zgoﬂﬂ?z,zngit)*g;) Sppm: G.87 (3H, t, J =
0'3 Mey, 2.58 (25, m1. 308 o m
Compound 66 N*"\Z 5C1 5.34~5.50 (2H, m), 7.35 (1§, d, T = 0.9
Hz), 7.81 (lH, dd, J = 8.6, 1.8 Hz), 8.30
) {1H, d, J = 8.6 Hz), 8.59 (1H, d, J = 1.3
Hz), 9.58 (1H, s)
(300 MHz, DMSO-d6) Sppm: 0.B4 (3H, t, J =
6.8 Hz}, 1.23 (18H, m), 1.82 (2H, m),
Compound 67 ?’::b Hel 2.44 {3H, d, J = 0.6 Hz), 2.98 (2H, t, J
= 7.6 Hz), 7.35 18, d, J = 0.9 Hz}, 7.84
{14, m), 8.29 (14, d, J = B.5 Hz), B.61
s {10, d, J = 1.4 Hz), 9.58 (1H, s)
(300 MHz, DMSO~d6) Sppm: 2.40 (3H, d, J =
Compound 68 ,.H ?22 th:i—s)7 Ellvé“(imd m‘)J -302; i(llz:'-: ;, sg
8.5 Hz), 8.54 (1K, d, J = 1.4 Hz}, 9.54
s (1%, s)
- (300 MHz, DMSO-d6) Sppm: 2.12 {3H, s,
Compound 69 """}_ 2.33 (3H, 5), 7.16 (¥, ¢, J = 1.1 Hz),
L 8.10-8.13 (2H, m), B8.83 (1€, brs], 9.43
{1, s), 11.37 (1H, brs}, 12.03 {1H, brs}




c (1H, d, J = 8.4 Hz), 7.15-7.48 (6H, m, 7.71 (1H,
s) (300 MHz, COC13) Eppm 0.93 (3H, t, J 7.4 Hz),
1.66 (2H, qt, J = 7.5 Hz), 2.21 (2H, t, J - 7.5 Hz),
2.43 1311, d, J = 1.1 Conpound Hz), 3.91 (3H, a), 4.47
(2H, d, J - 104 176.0-177.0 ®&Hz), 5.19 (2H, s), 6.67
(1H, t, J = 6.1 Hz), 6.73 (1H, d, J - 1.1 Hz), 6.92
(1H_d, J - 8.4 Hz). 7.13-7.48 (6H, m, 7 85 (1H s)
(300 M-z, [ DVBO-d6) 5ppm| 0.89[(3H, t ]

1. 47-1. 64| (2H, 2.14((2H, {, Comﬁﬂé‘i‘f &?z “ﬁé ?z“’ et
Hz)somee 4| (3H, Sy % 36| (24 flzes 32205, 190100 F1010 % 2 = 5.6 1.9
5.6 Hz), .15 ¥H d, J|- 0.9]Hz), 8[68 e.5 i, 1.5); 0 Beilds s (n,
(1, d, Jj- 8.5 Hz), 8.84 (1H t, J|¥ 5.1 Hz), 8.85

(1H, s), D.43 (1H s) 12721 (IH a] (300 VHz, COCI3)
Eppm 0.7P ( O (2H] m, 1)d44 - 1bl§313”)ppm‘244&1{, st, 2.44
( 3Brompblye | = i 8 Hz) | 4.55 HZ*‘HM qixdorsy, 999 u, &, 1ee
Hz), 6.75/ 1 (1H d J = 0/8 Hz), | @& J(H{rﬁ)sg;;s;g;gw
7.84 (1H, dd7J 1.7 Hz), 8.1% (‘H SN AR - 3 Rt
Hz), 8749 (J.I-I DrS), U. 3 (IH ) AJIIpUUIIu 167

160. 0- 160|. 5 ound 199.0-200.0 108 ffUU § e
Co*gg,ggmd,zzzg 0- 1p9 Conpound. =t -B-Hz*iﬁc émi‘f cHOW
110 :mn 754 :iﬁ x:; 8.16 (14, d, J = 8.5

(300 MHz, DMSO-d6) dppm: 0.88 (3H, t, J =
N 7.2 Hz), 1.20-1.59 {138, m), 2.34 {3H,

Compound 73 A_\*\ s8), 3.29 (2H, brs), 4.46 (2H, brs), 7.14
o (1H, s), 8.02-B.18 {24, m), 8.96 (1H,

brs), 9.43 (1H, s), 12.73 (iH, brs}

(300 MHz, DMSO-d&} Bppm: 0.91 (3H, t, J =
7.4 Hz), 1.31-1.45 (2H, m), 1.62-1.75
{(ZH, m}, 2.38 (3H, d, J = 1.1 Yz), 3.00-

Compound 74 — el 3.15 (2K, m), 4.32-4.41 (2H, m), 7.25
""'\_\ {1H, d, J = 0.9 Hz), 8,12 (1H, dd, J =

" B.7, 1.8 Hz), B.19 {1H, dd, J = §.7, 0.6

s Hz), B.94 (1K, d, J = 1.2 Hz}, 9.49 (lH,

8), 9.69 (2H, brs)

(300 pMHz, DMSO-d&) Sppm: 0.86 (3H, t, J =

[z 7.4 Hz), 1.35-1.47 (2H, m}, 1.77-1.87
12H, m}, 2.34 (34, d, J = 0.9 Hz), 2.44-
Compound 75 ] Z.71 {64, m), 6.06 (2H, s), 6.99 (1H, d,
[~}

N J = B.2 Hz), 7.09 (1H, d, J = 1.1 Hz),
] 7.46 (14, ad, J = 8.2, 1.9 Hz), 7.75 (1H,

d, 7= 1.6 Hz)
u-—(ss
Compound 76 5):;)_\—\ 2MeSO3H | 118.5-128.5
{300 MHz, CDC13) sppm: 1.76-2.17 (44, m),

@ 2.45 {34, d, J = 0.9 Hz), 2.72-2.85 {ZH,
Compound 77 _ m}, 3.02 (1H, m), 3.20-3.32 (2H, m), 6.68
e 159.3-200.5 (1H, brs), 7.85 (iH, dd, J = 8.5, 1.7
Hz), 8.17 {1H, dd, J = §.5, 0.3 Hz), §.32
(1#, br), 9.03 (iH, s}

{200 MHz, CDC13} &ppm: 1.47 (9H, s),
o 1.67-2.17 (4H, m), 2.43 (34, d, J = 0.9
compound 78 )—Cu—( : Hz), 2.76-3.09 (3H, m), 4.13-4.33 {2H,

m), 6.68 {1H, s}, 7.B5 (1H, dd, J = B.6,
1.5 Hz), 8.17 (1H, d, J = 8.4 K2}, 8.30
{IH, s), 9.02 (1H, s3)

e (300 MHz, CDC13) Sppm: 1.63-2.23 (8H, m),

2.43 (34, d, T = 0.9 Hz), 2.94 (1K, m),

compound 78 X 3.96-4.00 (4H, m), 6.67 (1H, brs), 7.6
: (18, dd, J = 8.4, 1,7 Hz), 8.17 (iK, d, J

) = 8.4 Hz), 8.31 (1H, brs), 9.03 (IH, s},

10.01 (1H, brs)




- 110

Compound 111 212.5-213.5

x~ Conpound

112

156.5-161. 0 (300 MHz, CDC13) dppm 1.21-1.90 (I OH,

m,

4.53 (2H, d,

Hz), 6.76 (1H, d,

2.17 (1H, m,

1.7 Hz),

J

8. 16 (1H,

5.9 Hz),
J
Ha d,

2.44 (3H, d,
6.54 (1H, 113 t,
0.9 HA7 -7.86 (1H, dd,
J 8.4 Hz),

J

0.9 Conpound Hz),

J 5.6
J = 8.5,
8.52 (1H, bzs),

9.
21
11
Cq

03 (IH
1.5-21
8.2 Q06cp-
npound
136 (9H

UI I\J

rrwr”

205
9- -

s) 2. 43

Co

npound 150. 0-
%Qaﬁulll"' (
118 200 5-20]
3H, d, |

ouna—Xx
150.5

S I W I
|15 f d Conpound

O UIToOWHEr

90
{75 119

|

O

7y

TpounTd—o, a \LH

A
a);

J 0

‘%Cl-
LH, s)

dd,

J 117 209.0-205.5
o L
ﬁfﬂlﬂ? [(2’39 17 1.90-2.05 (2, m),
= 8.5, 1.5 Hz), 8.29 (1K, 4, J = 8.5

D MHz, CDCl3) 6ppm
Hz), 2.88 (3H s),
; d \J c_ LI "2y e
ppo: §.82-0.95 (3H,
zs 118, m1,42 90(312|9-| {2H, my,
3 51 (1R, m), 7.37 (IH, ‘sy, 7.84 (1H,
Hz), 8.61 (1M, d, J = 1.7 Hz), 9.58B (iH,
8

Compound 82

222.0-222.0

(300 MHz, DMSO-d6) &ppm: 2.34 (3H, d, J =
0.8 Hz), 4.53 {(2H, s), 5.50 {1H, brs|,
7.15 {1H, &, J = 0.9 Hz), B.05-8.18 (2H,
my, 8.87 (1H, brs), 9.43 (1H, s}, 12.80
(14, br)

Compound

83

204.5-205,0

Compound

B4

(300 MHz, DMSO-d6)  Sppm: 1.95-2.05 (2H,
m), 2.34 (3H, d, J = 0.6 Hz), 2.74-2.81
(2H, m}, 3.50 (2H, t, J = 6.3 Hz), 3.72
{3H, s), 4.41 (2H, s}, 6.85~6.91 (2K, m),
7.13 (1H, d, J = 1.1 Hz), 7.23-7.29 {2H,
Mm), B.10-8.15 (2H, m), §.90 (1H, s), 3.42
(1€, =), 12.5%1 (1H, s)

C

ompound

(300 MHz, CDCl3) Spem: 2.21 (2H, t, J =
6.0 Hz), 2.38 (3H, s), 2.43 (3H, ¢, J =
0.9 Hz), 2.95 (2H, t, J = 7,1 Hz), 4.12-
4.17 (2H, m), 6.75 (1H, d, J = 1.1 Bz),
7.27-7.31 (28, m), 7.74-7.79 (2H, m),
7.84 (lH, dd, J = 8.5, 1.7 Hz), §.13 (lH,
dd, J = 8.5, 0.6 Hz), 8.43 (14, 4, J =
1.4 Hz), 9.03 (1H, a)

C

ompound 86

{300 MHz, DMSO-d6) Sppm: 1.86-1.97 (2H,
m}, 2.37 (3#, d, J = 0.9 Hz), 2.84 (2H,
t, J=7.6 Hz), 3.51 {2H, t, J = 5.2 Hz},
7.20 (1, d, = 0.9 Hz), B.00 (1H, m),
8.18 (1H, dd, J = 8.5, 0.3 Hz), B.77 (1H,
8}, 9.47 (1H, =)

c

ompound

HC1

{300 MHz,
1.88 [2H,
3.03 {2H,

DMSC-d6) Sppm: 1.58 (2H, m),
m), 2.44 (34, d, J = 0.9 Hz},
t, J = 7.6 Hz), 3.24 (3H, s},
3.37 (2H, t, J = 6.2 Hz), 7.36 (1, d, J
= 1.1 Hz), 7.84 (1B, dd, J = 8.5, 1.7
Hz), 9.29 {1H, d, J = 8.5 Hz}, 8.8l (iH,
d, 7= 1.2 BEz), 9.58 {(1H, s}

C

ompound

257.0-259.5

(300 MHz, CDCl3} &Sppm: 2.28B (3H, d, J =
0.9 Hz), 3.65 (3H, s), 5.08 (2H, s), 6.60
{1H, d, 3 = 0.9 Hz), 7.56 (1H, dd, J =
8.4, 1.7 Hz), 7.72-7.93 {44, m), 8,11
{1H, d, J = 1.6 Hz), 8.23 (1H, d, J = 8.5
Hz}, 9.09 (1H, s)

Compound

89

-

183.0-184.5

(300 MRz, CDC13) Sppm: 2.36 (3H, d, J =
0.% Hz), 3.52 (3H, s), 4.06 (2H, s), 6.61
(1K, 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}, 98.26 (1H, dd¢, J = B.4, 0.5 Hz), 9.10
{18, a)




(1H, s) Conpound
CDC13) 5ppm 1.36 (9H, s),
3.85 (2H, d,
5.55 (1H, 121 s),
(1H 8 J -
9 02 (1H, s) Conpound 122

= 5.7 Hz),
1.8 7Hz), (8x12 "per
d, J=1.3 Hz),

)

120 214.5-215.0
2.42

111 (200 MHz,

(3H, d, J = 0.9 H),

J =5.7 Conmpound o o Hz), 4.59 (2H, d, J

7.B1)

1H, dd,J J=08. 4,

8.8 Hz), 6.41 (1H

' I(Tabi

21510621

134.0-13
Cqnpoung

0-194. 0
310

193. 0-

Cgnpound

-
RS

b. 5

U}\ I\ O

9 Conpound }~ a 223.

)--sT @425 186. 5- 190

x 1 Co

ot 1 ’)f!
LI\

YoV ann
II’JUU

ound 132

. 0
77 154%

BTéﬁzLﬁ°“iﬁﬂniegéﬁéaJ=
ﬁbghnﬁ51?6ﬂaiﬁ;ﬁ;“ﬁ;
“ﬂ?§3%5ﬂ,ésfﬂiﬂiémlf’

0.5 Hz), 8.46 (1E, brt, J = 5.6 He), 9.49
[1H, s}

Compound

91

(300 MHz, CDC13) Sppm: 2.31 and 2.4& {3H,
2d, J = 0.8 Hz), 4.96, 4.97, 5.27 and
5.61 (4H, 4s), 6.61-8.2% (13H, m}, 8.94
and 9.04 (1H, 2s)

Compound

(300 MHz, CDCL3) Bppm: 2.37 and 2.50 (3H,
2d, 0= 0.9 Ez), 3.90 and 3.%3 (2H, 21,
5$.12 and 5.50 (2H, 2s), 6.60-8.27 (9H,
m), 8.97 and 2.07 (1H, 2s}

Compound

g3

(300 MHz, CDC13) 3ppm: 0.88-0.98 (3H, m),
1.54~-1.73 (2H, m), 2.08-2.29 (2H, m),
2.3% and 2.50 (38, 2d, 0 = 6.9 Hz), 4.49-
4.57 {2H, m), 5.15 and 5.51 (2H, 2s),
6.29-8.26 (10H, m!, 8.99 and 9.07 (1H,
2s)

Compound

(300 MHz, CDCl3) éppm: 0,71-0.94 (3H, m),
1.34-1.98 (4H, m), 2.38 and 2.46 (3H, 24,
J=1.1 Hz), 2,90-2.99 {3H, m], ¢.B3 (2
H, s), 5.22 and 5.55 (2H, 2s), 6.60-8.29
(9H, m}, 8.97and 9.05 (1K, 2s)

Compound

95

175.0-175.5

{300 MHz, DMSO-d6) Sppm: 0.87-0.98 (3H,
m), 1.48-1.67 (2H, m), 2.26-2.44 (S5H, m),
2.90 and 3.07 (3%, 23), 4.63 (2H, s},
7.15 {1H, m), B.03-8.19 (2H, m), 8.84
(1H, m), 9.44 (1K, d, J = 1.2 Hz}, 12.67
and 12.84 (1H, 2br}

Compound

209.5-210.5

m), 2.25-2.33 {2H, m), 2.33 (3H, s}, 3.43

(300 MHz, DMS0-d6) &ppm: 1.90-2.05 {ZH,

(24, t, J = 7.2 Hz), 4.50 (2H, s), 7.15
(1#, d, J = 1.1 Hz), 8.08 (1H, brs), £.13
{14, d, J = 8.4 Bz}, 8.81 (1H, brs), 9.43
(14, s8), 12.82 (1H, br)

Compound

{200 MHz, CDC13) Sppm: 2.43 (34, d, J =
0.9 Hz), 5.03 {2H, s), 6.00 (2H, s}, 6,71
(1H, brs), 6.85 (1, d, J = 8.1 Hz},
7.16-7.40 (2H, m}, 7,72-7.91 (44, m)

Campound

28

(200 MHz, DMSO-dé) Sppm: 2.32 (3H, s)
4.88 (2H, =3y, 7.11 (1H, s), 7.25 (2H, t,
J = 8.9 Hz), 7.83-7.97 (6H, m)

Compound

99

(300 MHz, DMSO-d6) Sppm: 2.30 (3R, d, J =
0.8 Hz), 4.86 (2H, s), 6.79 (28, d, J =
8.7 Hz), 7.05 (1%, d, J = 0.8 Hz), 7.71
(2B, d, & = 8.5 Hz), 7.83-7.97 (4H, m),
9,64 (iH, 8), 12.43 (1H, s)




128 xw{ "jl) 174.0-175.0 Conpound 129 "~--((\}--0,)

197.0-197.5 Ls Conpound }~ ~o 130 x ~'
Compound 130 185.0-185.5 H9 V Conmpound 131
165.0-165.5 ~C (200 MHz, CDC13) dppm 2.42 (3H, d,

112 -

-( 185.0-165.5
J

- Compound 0.7 Hz), 3.22 (2M%% - J = 6.8 Hz), 4.15
132 0~ xx _,h'1h~ )2H, 5, J:68HZ,600(2H, s),
6.69 (1H s), 6.85 (1F d, § = 8.1 Hz), 7.19- 7. 25
(2H, |7 69‘? 87 (4H{ m (200 Mz uo@@glﬁs)a d§QELm - 464, -
Cgmpolr: 08 H 2 d, J =
O? 140 j 1=/ 2-26 (2-|’ q’ JBQHZ ::F:) Td, 7 = gﬂzg, 7.75~
Cofrpound (3H J = 0l9 Hz)| 3.03-Bsdda 133
3.[7/3-3. 85 (2H , 6.34 (LH bt), 6 75 (1H d J -
1.B Hz), |7.94 (1H dd, [J = fs 8.4, I.8 Fz), 8 I8 (IH
d,|J = 8|4 8 60 iH bk), 9.08 (SH s) (200 M,
CDCTfﬁ“"“Sppm 1{ 1211, | B s1:6.Conpound 2. 10 (9,
(2) 2.3, |d, L1, 80-2.03 (TH{ m, , 3.35-3.51 1
(2H, mm, 134 5. 96 (1H brs), 6.7¢ (1H, s), 8.02 (1H
d,]J - 8,8 Hz) 8.17 (H, d,[J - 878 Hz), 9.0I (1IH,
S) " (200 MHz, CDC13) Jppm: 2.38 (3H, s}, 3.91
Compound V(?« (3%, %), 5.03 (2H., s), 5.19 (2H, s), 6.71
102 { '{’S (1H, br), 6.91(1H, d, J = 8.0 Hz), 7.15-
;\ 7.50 (TH, m), 7.68-7.80 (2, m}, 7.81-
. 7.93 {2H, m)
g n (200 MHz, CDCL3) Sppm: 2.42 (34, &, J =
Compound o 0.9 Hz), 3.%0 (3H, s), 4.03 (2H, s}, 5.18
103 ~ {2H, s), 6.69 {lK, d, J = 0.9 Hz), 6.91
{1H, d, J = 8.4 Hz), 7.15-7.48 (6H, m),
é} 7.71 (14, s}
(300 MHz, CDC13) &ppm: 0.93 (3H, t, J =
7.4 Hz), 1.66 {2H, qt, J = 7.5 Hz), 2.21
- (2H, t, 3 = 7.5 Hz), 2_.’4§21;3u[,1 d:T J=1.1
Compound s Hz), 3.91 (3H, s}, 4.4 ,d, J=
on ¥ ""(_\‘. 176.0-177.0 {0 2 o on i, 6.67 (1H, £, J =
D\/O 6.1 Mz}, 6.73 (1H, d, J = 1.1 Hz), 6.92
(1H, d, J = 8.4 Hz), 7.13-7.48 (6E, m),
7.85 (1E, s)
{300 MHz, DMSO-d6) 3Sppm: 0.B9 (3H, t, J =
" 7.4 Hz), 1.47-1.64 (2H, m), 2.14 {2H, t,
o J = 7.5 Hz), 2.34 (3H, s), 4.36 (26, d,
C°“;%°E"-‘ﬂd ?‘\,.,_(_\h 180.0-191.0 |= 5.6 Hzl){,z 7.15 (18, d.s.,r -40.9 !;z), s.og
(1H, 8], 8.14 (1E, d, J = 8.5 Hz}, 8.34
] {18, t, J = 5.1 Hz), 8.B5 {lH, s], 9.43
{1H, 8), 12.72 (1H, 3}
(300 MHz, CDCL3) Sppm: 0.79 (28, m), 1.01
(2H, m), 1.44 {1H, w), 2.43 {3H, d, J =
Compound o 0.8 Hz), 4.55 {2H, d, -J = 5.9 Hz), 6.75
106 " ""ﬂ> {14, d, 7 = 0.9 Hz), 6.95 (1R, m), 7.84
o {14, dd, J = B.5, 1.7 Hz), §.15 (1H, 4, J
= 8.4 Hz), 8.49 (1H, brs), 9.03 (1H, s)
c°mf’o°7"md I ¢ 160.0-150.5
Comﬁ)%und ?;}1 S° 199.0-200.0
Compound o
109 . m_gL 229,0-229.5
i
c°mf’1°0““d I; __Q)ﬁ 172.5-173.5
s




(300 MHz, DMBO-d6) Sppm 2.05-2.10 (2H, m, 2.32 (3H,
d J- 0.8 H), 2.70 (2H, Compound - ~ t, J - 7.7
Hz), 3.70 (211, t, J - 6.8 Hz), 135 6.06 (2H, s), 6.98
(1H, d, J - 8.2 Hz), o~(Pa~1A 7.07 (1H d, J = 1.1
Hz), 7.46 (1H, dd, J - 8.2, 6 1109-Hz), 7.77-7.84 (5H,
m, 12.19 (1H, s) 1300 MHz, CDC13) dppm 1.81-1.83
(4H m, [Conpound Z.43 [IZH—d} J - 618 HzJ, 287 (2H
), | 136 3.{78 ( t, -16.8 Hz), 6.00 (2H, al, 6.69
(1H csjomag. 87 87101He d,| J - ;”kg)_,, "0 7.21-7.24
(2H rf) 7. 69- %86 (4M, m (30 DVMBO- d6) Sppm
1.35 (3H, |t, J-- Conpound 7.1 Hz) 2.4 (3H, a), 4.37
(2H—q, 3 B37 71t H) ;7609 2H—a)r—F~00{(IK—e—3
=8 1 Hz),| 7.223(1H, s),| 7.47 (1H, d,|J - 8.4 Hz),
7. 58 ek M), 13X F3 f1H, bzs) | (300 MHz, DVbO-d6)
dppm ¥ 37 (3HLt? "I-Conpound |- 7.1 Hz), 2.31 (3H s),
4.40 (2H, g, J~- 1387234.5-239.0 6.8 |Hz), 7.24 (1H,
3), 8 03— (ttt—ea—3F—847He) 1824131 d - J - 85
Hz)|, 8.74| (1Hgza), 9.48 (1H |a), 14. 02 '(AGs peed 2000150 cow,
MHz|, <-18450- d6) .2.32 (3H,[ a), cq . u§d3$ (: 7543, ;’54“(?,{
(1H, d® J|- o. )““Tﬁ;g.m-s. 18 (2H, (139, MD5 58257 7%
11H, d, J{- 153 Hz),-9.40 (1H| s) o.ad'ﬂowpom@ (BA@Fsi. 903 G,
10+2689-51242-5 113 (300 Mz, CDCL3) hppm 2 43
(3H, d, J|= €,
[ % o
Compound - /
114 \ 211.5-212.5
MW d
Conﬁosund é/‘\-ﬂm—(‘ 150.0-150.5
"“L—s A
-3
Co“iplcﬁund ,?_\ 4 200.5-205.5
F7
Compound }""}M"
117 204.0-205.5
&q
Compound ?
114 ?;. m—(—'ﬂ 200.5-203.5
(200 MHz, CDCl3) Sppm: 1.36 (94, s}, 2.43
G2, a7, 00 b 4, 0 n 65 ue)
v 1 “'—{0;05‘-0% AR o AR
"\ Hz), 7.87 {1H, dd, J = 8.6, 1.5 Hz), B.14
LW (1H, d, ¢ = 8.4 Hz), B.51 {1H, s), 9.02
{1H, s)
compouns 2;5: g 214.5-215.0




Compound 0.9 Hz), 2.79-2.86 (2H, m, 3.05-3.11 141
(2H m, 3.74 (3H, s), 6.00 (2H, s), 6.70 (1H, brs),
6.86 (1H, d, J =8.1 Hz), 7.17-7.40 (2H, m Conpound
142 " 168.5-170.5 (300 MHz, DVBO-d6) Sppm 2.38 (3H,
s), Conpound 2.83 (2H, t,~J1=17-3 Hz), 3.04 (2H, t, J
143 H'~t = 7.3 Hz), 7.22 (1H, s), 7.97 (1H m, 8.21
(lIH—d 1 =287 Hz), 8.75 (IH S). 9.49 (1H s)
Con ound 208.Q-209.0 144 Conpound [ifbw lde5 524850 on. o7, 2.12
Conpound, 196. 146 Conpound 2;};!;’ 55?929 O 31594 iy Gl
Corrpouné |14 00 Cofpound 437168, th“ poTETan,
Corrpound 150+ .5 (w114} - 1-[111;' g,og T}:.e 1;:2), 8.41 (1H, d, J = 1.3
—
Compound luh ¢ 215.0-218.5
122 ? ”—(_\ . .
Ls o4
—<3
Fompond %ﬁ-{; 134.0-135.5
& .
Fompound ﬁ’—‘*{_ﬁ 223.5-224.9
O \
=]
Compound g?_‘»_{_\a 186.5-120.0
% \
Compound — 0
126 m—{_ 193.0-194.0
'Ls “\\m
compona éﬁﬂh’«-{"\ 154.5-155.5
“J [N
-1
Compound o
128 b »—}_) 174.0-175.¢
Cuﬁpzosund :S);: '-203 197.0-197.5
'
Compavad ?’1—% 185.0-185.5
.




Conpounder o 151 114.0-119.0 K~ s Conpound 152 x
Y--~171.0-173.0 xx~ Conpound 153 2 (300 MHz,
DVBO- d6) 5ppm 1.32-2.08 (6H, Conpound n), 2.14 (3H,
a), 2.34 (3H, a), 2.69-2.99 154 ~--( ~ (8H, m, 3.66
(1H, m, 4.25 (1H, m, 7.131¢3H a), 8.06-8.17 (2H
m, 8.91 (1H, s), pA 9.43 (1H, a), 12.51 (1H, s)
Cofrpound | 155 201.0-2G1.5 (300 WAz, CDCI3) Spprm 223
and 2.25((6H%42s), 2|44 (5H, m, [2.80 and 2.86 (2H,
300 and 3. 03s.(B&| 2s), 3.18 (2H, m,
156 3.39jandy.55 (2H; m, 6.70 (IH, m), 7.90 4/"zf
(1H_1nm, 18.15 (1H, d, |J - 8]5 Hz), 8.33 ~~ and 8.75
(1H m, 9.0l (1H a), 10.95 (1IN] M Conpound
164, 5-166. 0 ~‘#57 Conpound [I58 169.5-172.0 k 1 (300
7z
H

3
g
33
o
c
S

VH &?ﬁWb:>d6X; o 2,34 (9Hss-wss| Conpound o 2. 59
(2H, m,|2.987(2H “m | 3.19/ (2H, 1),

3
"-—{T N {200 MHz, CDC13} Sppm: 2.42 (3K, d, J =
Compound | >—\ 0.7 Hz), 3.22 (2H, t, J = 6.8 Hz}, 4.15
132 g e ] (2H, t, J = 6.8 Hz), 6.00 (2H, s), 6.4%
. d {1H, s), 6.85 (lH, d, J = B.1 Hz), 7.19-
d 7.25 (24, m), 7.6%-7.87 (4H, m

{200 MHz, CDC13} dppm: 1.16 (3H, b, T =

7.5 Hz), 2.26 (24, q, J = 7.5 Hz), 2.45

Compound %L“ (3H, d, J=0.9 Hz), 3.03-3.14 {2H, m),

133 y " 3.73-3.85 {2K, m), 6.34 (1H, br), 6.75

. a)-\ ‘ (18, d, J = 1.3 Hz}, 7.%4 (1R, ad, J =

J 8.4, 1.8 Hz), 8.18 {14, d, J = 8.4 Hz),
8.60 {iH, br}, 9,03 (IH, s)

5

- (200 MHz, CDC13) Sppm: 1.B0-2.01 (2H, m),
2.18 (3H, 8), 2.46 {3H, &, J = 1,3Hz),
Cca;'p;gund lﬁ%—\_\ . 2.80~2.93 (28, m), 3.35-3.51 (2H, m},
,..__{- 5.96 (1H, brs}, 6.76 (1H, &), 8.02 {1H,
' d, J = 8.8 Hz), 8,17 (1H, d, I = 8.6 Hz!,
9.01 (1%, s)

(300 MHz, DMSO-d§) Sppm: 2.05-2.10 [2H,

] m), 2.32 (34, d, 7 = 0.8 Hz}, 2.70 {2H,
Compound %\_\ , t, 3= 7.7 Hz), 3,70 (2H, t, J = 6.8 Hz),
135 .06 (2H, s), 6.98 (1H, d, J =~ 8.2 Hz),
,_% 7.07 (1%, d, J = 1.1 Hz), 7.46 (14, dd,
= 8.2, 1.9 Hz), 7.77-7.84 (SH, m), 12.19

(1K, 1)

{300 Mz, CDC13) Sppm: 1.81-1.83 (4H, m).
Compound o 2.43 (3H, d, J = 0.9 Hz), 2.87 (2H, m),
136 H 3.98 {2H, £, J = 6.8 Hz), 6.0l (2H, 5},
6.69 {1H, s}, 6.87 (1H, d, J = 8.1 Hz),

7.21-7.24 (2H, m), 7.69-7.86 (4H, m)

—0 o
My o {300 Mz, DMS50-d6) Sppm: 1.35 (3H, £, J =
Compound 7.1 Hz}, 2.34 (3H, s), 4.37 (2K, g, J =
137 LY 7.1 Hz), 6.09 (24, s), 7.00 (1H, d, J =

8.1 Hz), 7.22 (1H, 8), 7.47 (1H, d, J =
8.4 Hz), 7.58 {1H, m), 13.73 (1H, bzs)

0\4
. o {300 MHz, DMSO-d6) Sppm: 1.37 (3H, t, J
Compound H = 7.1 Hz), 2.31 (3H, s), 4.40 (2H, q, J =
Ly 238.5-239.016.8 Hz), 7.24 (iH, s), 8.03 (1H, d, J =
" g

138
8.7 Hz), 8.14 (1H, d, J = 0.5 Hz), B.74
(1H, 8), 9.48 (1B, 8), 14,02 (1H, s)

o (200 Mz, DMSO-d&) Sppm: 2.32 (3H, s),
CU:‘:\LPB‘::;und Hw 7.13 {1, d, J = 0.5 Hz), 8.00-8.18 (2H,
m), 8.82 (IH, d, J = 1.3 Hz), 9.40 (1H,
<] s)
o
Compound >
140 ¥ 209.5-212.5
I




159 " 3.53 (4H, m, 7.14 (1H, d, J - 1.1 Hz), 7.89
(1H, m, 8.13 (2H, m, 8.92 (1H, brs), 9.43 (1H, a),
12.54 (19, s) (200 MHz, CDC131 Sppm 2.44 (3H, s),

2.84 ON, s), 3.01 and 3.07 (3H, 2a), 3.17 Conpound
(2H, m, 3.30 and 3.32 (3H,224)7 3.50 3.65 '-( 3.65

(4H, m), 6.74 (1H, a), 7.90 (1H n), 8.14 (1H d, J -
8.5 Hz), |8. 61 (IH bra), 9. 0L (IA [5) - TI5 -

Cohpound 6.5-218.0 161 a- (|300xdz; BMEG-6), o. - -
Spprity2e 34 (3 Cqmpound 2. 83 2uBE, Sfia: o5 e e o e
3. 46-3. 5§ BH, "1 .| , 7.13 ( (11p o ds.ss e 407 9o.1w01.

Hz)), . 8. 10 ‘(“’1H m, §.12 (14, n, |8. 88 (IH" brs),

~0) 9.43 (lH S), 12.59 (IH —s)y—Comgourd H-163

1909. 0- 199. ound 169 144.5-145]0 x~ (300 MHz,

COCE8p=Sphp 14 1(2H, Mg 5,243 (3H, d, J - 0.9

Hz), 2.43- (?H‘F mpound m, 2.84 (2H, t, J - 7.5

Hz)) 3. 09 (3 165 s) |6.01_(2H s), 6. 69 (1H, 3),

6. 87 (IH—d;—3—= A E9—H; F——8—4Hz )

7.126 (1H, 00 l\/Hz, CDC13) Sppm (10098 Ssol ) LAt s, o),

2. (3%mediddH, »a_g Hz), 2.43 (3H, |23 3 & 7= 7.3 k2, 5.00 (28, ¢,
143 ="7.3 Hz), 7.22 (lH, s), 7,97 {1H, m),

8.21 (1K, d, J = 8,7 Hz), 8.75 (lH, s},
9.4% (1§, s)

¢

Ceompound ‘5—\_{0
144 208.0-20%.0
A

Compourd gr]:mﬂ 217.5-218.0
145 H ( s .

Compound 2
14¢ 196.5-197.0

Compound ?’—\_(0 201.5-202.0
147 y f .5-202.
N,

Compound o

148 179.0-180.0
Compound )—\_(0

149 'ﬂx‘( 163.5-164.0

i
L]
Cun]\fas’c;)und ")_\—-( 78.5-82.5
L9 mx\H




Conpound - 0.9 Hz), 2.77-2.97 (SH, m), 6.22 (1H 166
HOM, 6.74 (1H, d, J - 0.9 Hz), 7.91 (1H,  dd, J -
8.8, 1.8 Hz), 8.13 (1H, d, J - 8.8 Hz), 8.56 (1H,
brs), 9.01 (1H, s) Conpound 167 158.0-159.0 (300 Mz,
CDC13) Sppm 1.70-1.91 (4H~ Ml? ~Conpound 2.40 (2H

n, 243435 d 3 - 09 H) 168 2.84 (2H, t, J -
7.1|Hz), 6] 72 41H, brs),|7.90 {1H, m| 8.16 I1H, d, J
- 8|5, Hz).| 9-02+11H s)| (300 MHz, rMSO-d6) 8ppm
1.52- 13565 |(2Hyy W) ~L1. 76F 1. 89 [2¢b-upp| 2.30 (2H, t, J
Conpound 7. 3 2.43{03H, d, D - 0.9 Hz), 2.95 169
(2Ht, J 1} 7.1 HZ), 7.31 (1H/d, J -[|0.9 Hz), 7.88
(1H dd, J - 8.6, 1.5 Hf), 8.2f (1M [d, J - 8.4 M),
8.33 (1H, la) $8.65 (1H] 3), 956 (1H a) (300 Mz,
DVBO-d%5™ $pp {52 1.79 (4H |@)sw20l1 (2H, t, J -

7.3 Hz), 2.341(3H, @@pound 6, 2 - 0.9 Hz), 2.69 (2H,
t, J - 7.9 H), 170 6.72 (1H,| brs), |7.13 (LH, d, J -
1.4 Hz), (7.27 (1H brs)|, 8. 127 (ZH Ors), 8.90 (1A,
brs), 9.42 (1H- . 12.81 (1H,| brs) 116 (300 Mz,

m ;| 1.55-1. 73 {4H, Conpoynd 2.13 (2H, t, J = 7.2

Hz)[, 2.33{(3H, s), 171 2.69 (4H, t, J = 7.5 Hz), 2.99

(2H, ™, (7. I3 (IN S), (7 77 (IR b3 =56tz

8. 13 (2H, I"I’) ; .90 (1N, br S) , 19.43 (]H;o MHz, DMSO-d6) 5ppm:1.32-2.08 (6H,

Compound I )—\_<o m), 2.14 (3H, s), 2.34 (3H, 3), 2.69-2.99

DVRO=E8)™ 6ppm CO* ?(3H, t, J |Fes.0hedo|Hz), 1.39 (2H,

154 {8H, m), 3.66 (1H, m), 4.25 (1H, m), 7.13
y /“Q {1H, =}, 8.06-8.17 (2H, m), B.91 (1H, s},
4 9.43 {1H, s), 12.51 {1H, s)
£
L;
Compound ] o
155 I%H—{ 201.0-201.5
"‘Ll Q
_(s {300 MHz, CDC13) &ppm: 2.23 and 2.25 {6H,
23}, 2.44 (5H, m), 2.80 and 2.86 (2, m),
Compound }—\_{a 3.00 and 3.03 (3H, 2s), 3.18 (2H, m},
156 3.39 and 3.55 (2H, m), 6.70 {1H, m), 7.90
/"_‘\_,< (1B, m), 8.15 (1H, d, J = B.5 Hz), 8.33
and B,75 (18, m), 9.01 (1H, s), 10.95
(1H, m}

Con&c;und éﬁ?—\_g
O QP

£
Compound °
"ﬁ—,a H—‘(’ 169.5-172.0
O Qo

164.5-166.0

(300 MHz, DMSOQ-d6é) Sppm: 2.34 (9H, m),

Compound ,_\_{,, 2,59 (2H, m), 2.93 (2d, w), 3.19 (2H, m),
159 Y 3.53 (4H, m), 7.14 (14, d, J = 1.1 Hz),
%" 7.89 (14, m), 8.13 (2H, m), 8.92 (1H,
i brs}, 9.43 (1H, s), 12.54 (1H, s}
. {200 MHz, CDC13} dppm: 2.44 (3H, s), 2.84
{2H, s), 3.0% and 3.07 (3H, 2s), 3.17
comlpsczjund )—\_{° {2H, m), 3.30 and 3.32 {3H, 23], 3.50-
3.65 {tH, m), 6.74 (1H, s), 7.90 (1H, m},
/‘_L‘,\ 8.14 (18, d, J = 8.6 H2), B.61 {lH, brs),
9.01 {1H, s)




sl, 12.49 (1IN, brs) Ne-( 5 Conpound 172 HC
105.0-117.5 Conpound 173 140.0-140.5 (300 Mz, 300
dppm 2.35 (z, d, 9 = Conpound 0.9 Hz), 4.30 (2H, ,
d, J - 5.6 H)), 5.69 174 xx-< (2H, s), 6.47 (1H, t,
J- 5.4 Hz), 7.16 (1H, d, J El3.4 Hz), 8.05 (1H, m,
8.15 (1H, m, 8.82 (1H, s), 9.44 (1H, S) Conpound

1--[x 189.J0-191. 0 175 (400 WHz, CDOCI3) o6ppnT 2. 43 (3H,

4.51 (2H, d, J -
39 (1H. 6w 8§ 75 (1H, d, J

d, § - 0.9 Hz}»¢2.94 (
Cowpeun@ds"l 5. p

U1 o
——L
n
N—r

176[ 1.1 Ha), 788" (1¥y dd, J -| 8.6, 1.8 Hz), 8.15
(1H d, J|- 8.8 Hz), 8.54 (1H|d, J |1.5 Hz), 9.02
(1H—s)Cgmpound—77 1797518216 Congound—-+—=——"-178
178 5-180.0 ound 1 (}-~ 179 190. 51194, Sk ;.%OQPP G, a1,
CDOL3)ebppm 1. 3049H, §), 2.41 (3H[ g:F<2HJmL 2 b 345—158
4.43 (*OH, |brs 4Manpounc (1H, %f T o Lem
m,; 6.74 (1H d, J =718Q 0.9 Hz), 7.&?)“(‘1“}45’ det s L*I" 5’
8. 5—1—9—Hir)—8—3+(FHH—e—I{—8—4—Hz ) —8-46—{IH—e-
J F 1.5 Hz),48.02 (1H [s) 117 - Congound
comlpg’;m I 7_\—;(: 199.0-199.5
g j\a\
—fh N
Compound ggmu 144.5-145.0
'S N

7.26 (lH, m)

{300 MHz, CBCl3) 3ppm: 2.09-2.14 (2H, m},
2.43 {36, d, J = 0.9 Hz), 2.43-2.49% (2H,
Compound m, 2.84 (28, t, § = 7.5 Hz}, 3.09 (3H,
165 s), 6.01 (2H, s), 6.69 (1H, s), 6.87 (1H,
o LA d, J = 8.1 Hz), 7.19 {1H, d, J = 8.} Hz),

dd, ¥ = 8.8, 1.8 Hz), 9.13 (l1H, d, T =
9.8 Hz), 8.56 (lH, brs), 9.01 (lH, 3)

(200 MHz, CDC:3) &¥ppm: 1.99-2.18 (2H, m),
2.31 (2H, t, J = 6.8 Hz), 2.43 {(3H, d, 7
Compound el = 0.9 Hz), 2.77-2.97 (5H, m), 6.22 {(1H,
166 o), 6.74 {1H, d, J = 0.9 Hz), 7.91 (1H,
o r =¥ * r - ’ r

Compound
Ten “)—\—Vo 158.0-159.0
o [l

(1K, =)

(300 MHz, CDCL3) &ppm: 1.70-1.91 {4H, m),
Compound 2.40 (2H, m), 2.43 (34, &, T = 0.9 Hz},
e :_\—% 2.84 (2H, t, J = 7.1 Hz), 6.72 (LH, brs),
7.9¢ (1H, m}, 8.16 (1H, d, J = 8.5 Hz],
2.02

(18, =), 9.36 (1H, =)

{300 MHz, DMSO-d6} 3ppm: 1.52-1.65 (2H,
m), 1.76-1.89 {2H, m}, 2.30 {2H, t, J =

Compound 7.3Hz), 2.43 (3H, d, J = 0.9 Hz), 2.95
169 H° (24, t, J = 7.1 Hz), 7.31 (14, d, J = 0.9
" Hz), 7.88 (iH, dd, J = 8.6, 1.5 Hz), B.27

(1H, d, J = 8.4 Hz), 8.33 {lH,

s}, 8.65

(300 MHz, DMSO-d6) Odppm: 1.52-1.79 (4H,
m), 2.11 (2H, t, J = 7.3 Hz), 2.34 (3H,

Compound d, J = Q.9 Hz), 2.69 {(2H, £, Jd = 7.5 Hz),
170 P 6.72 (14, brs), 7.13 {(iH, d, J = 1.1 Hz),
7.27 {(1H, brs), 8.12 (2H, brs), 8.90 (1H,

brs), 9.42 (1H, s), 12.51 (1H,

brs)




181 222.5-223.0 x~x C~ Conmpound | x 199.0-201.0 182
xX~ Conmpound x 183 185.5-188.0 ~s (300 MHz, CDC13)
3ppm 1.05-1.84 (10H, 1), 2.39 (3H, d, J - 0.8 Hz),
3.47 (1H, Compound m), 4.60 (2H, brs), 5.39 (1H, m,
6.75 184 '0 (1H, d, J = 09185~ 6.84 (1H m, 7.77
(1H m, 8.13 (1H d, J - 85Hz) 837 (1H d, J =
Hz), ¥9.00 (1A 5 LOTTpou 2 258, ¢, 3 -
O Conpouhd « 207. 0-209. 0 ,onpoun ié“f ﬁ%% 1”845 é)u (i,
Corrp@rujn:d: 02. .0, 188 (de¢. Co Usid 1B9-F B2 Zroe o
20Q.5-201{0 nmpountl 9{-~ a 190 "' ~'7~131$05)0-7]281m beil 108 5.6 Ha
)300 MHz, CD(BTS) Sppmp. 44 (BH, d, L2 emn Hﬁ)*’“ P43 A
2. CO (1H, y d - L. 5 %_IE y 4 5_} CJUII’JJUIId \2||, u,
6.1 Hz), 4 {4~42H, d, J|= 2.5
Compound No HCl 105.0-117.5
172 #
w7
Gompound ’_;IH_\—S:_\Q 140.0-140.5
(300 MHz, DMSC-d6) &ppm: 2.35 (3H, d, J =
0.9 Hz}, 4. s dr = 3. Z}, 3. ’
o, o w30 G, o7 S0 B
L] (1#, ¢, J = 1.1 Hz), 8.05 (1K, m), 8.15
Mol (1H, m), B.82 (1H, sl. 9.44 (1H, s)
—1
Compound .
175 Ny et 189.0-191.0
ﬁ
s
(200 MHz, CDC13) Sppm: 2.43 (3%, d, J =
0.9 Hz), 2.94 (6H, a), 4.51 (2H, d, J =
Compound EI‘H*—(O 5.9 Hz), 5.39 (14, m), 6.75 (1E, d, J =
176 ! S 1.1 Hz}, 7.88 (1H, dd, J = 8.6, 1.8 Hz),
8.15 (1H, d, J = 8.6 Hz), B.54 (1H, d, J
= 1.5 Hz), 9.02 (1R, s)
Compoand Hm—-‘(:_\* 179.5-182.0
C°’"1p_,.‘;“"d })—\__{_( 178.5-180.0
Compound é:: pry 190.5-181.5
{3 SN
{300 MHz, CDC13) dppm: 1.31 {SH, s), 2.41
(38, d, J = 0.8 Hz), 4.43 (2H, brs), 4.93
Compound )—\H" (1H, brs), 6.01 (1H, m), €.74 (1H, d, J =
180 m+ 0.9 Hz}, 7.80 (1§, dd, J = 8.5, 1.9 Hz),
8.11 (1H, 4, J = 8.4 Hz), 8.46 (1€, &, J
= 1.5 Hz), 9.02 (1H, 8)




191 " Hz), 5.79 (1H, t,
7.85 )1H, dd, J = R 5,
Hz), 9.04 (1H, s) Ki

174.0-175.0 Conmpound ~--~

J =6.1 Hz),
1.7 Hz),

193 161.

8.16 @, d,
Compound 1 92 xx~ HCl

6.75 (1H, s),

8.5

J

0-162.0 Conpound

194 142.5-144.0 Conpound )-17195 177.5-178.5 Conpound

~ 19fi 170.5-171.5 (300 MHz, DMSO d6) Sppm 2.34 (3H, .
s), 3.60-3.68 (2H, m ] 4.28{4.36 (ZH, ny, Conpound
~|~ 232.0-23 4.49 (2H, a)| 7.16 (1H, d, J - 0.9Hz),
19740k 5. 08 (FAlr) | |8 14 (4ol ] - 8.4 He), 8.83
(1H, “Br) (INa) | 12.93 (1H |br) (300 Mz,
DVSO- d6) 6ppﬁ’f 1,04 (3H t, J - 7.2|Hz), 2.34 (3H s),
2.[99-3 I (Z2H—™, Compound—5 042N —s)5— 7 18—
J10.8 Hz), -¢198 144.0-145.0 ¥.34 (111, brt, J - 5.
Hz ) cene8300B- 8. 2 >{2H m, 8.9 w;}gn bra), 9.45 (1H, s),
13.0@2(1H, Y Conpound 199 181.5:182.0 (300 Mz,
CDC13) 6pprt 1.07 (3H [t, J £ 7. 5 Hz), 1.89 (2H, m),
2 Ma—-3H—d—3—Corpotthe—6—91Hr )+ —31-68—CR—m)—4—44
(2H, d, b o~
Compound Qii‘HMD 185.5-188.0
183 ki ""‘O : i
"s
{300 MMz, cpCl3) Sppm: 1.05-1.84 (LOH,
Compound >, 2 m:' igg (gg‘ Sf y .503-3 Ei)' 3.476(:‘[1“'
1994 Hm—( > n(lll‘i, d J(= l'J.Qr:,z;, é.sq(l?é,m;;. %,27
' (14, m}, 8.13 {I1H, d, T = 8.5 Hz), 8.37
(L, &, J = 1.7 Hz), 9.05 (1H, s}
£
cmf;;““d I "HH&) 205.5-205.0
conpound ?’?«_{:— 207.0-209.0
M
-3
cm"lp;f“d HH;\ 183.0-184.0
s
COtl;paoaund 3 H:_\_q 202(.‘;3‘3;2.9)4.0
"
Compound m—(:_\_ 200.5-201.0
Campound g
190 Hu 1B0.0-181.0
5 ~




200 rs 6.2 Hz), 5.47 (1H, m), 6.76 (1H, 3), 7.83
(1H, m), 8.16 (1H, d, J = 8.5 Hz), 8.45 (1H bra),
9.04 (1H, a) 119 (300 MHz, CDC13) Sppm 0.93 (3H t,
J= 7.4 H), 1.58-1.71 (2H, n), 2.44 (3H d,
Conpound MJ = 0.9 Hz), 2.4412856 (2 2.95-3.11 201

145.0-146.0 (4 H , m, , 6.72 (1H, , d, J ==0.9 9

Hz) , (.86 (1H, dd, J[- 8.5, I.8 Hf), 8.16 (1IH dd,

‘vy| 3 - 8.5, te). 848 (1H br). |ogs: cggmﬁpprgf “ w4, -
Conpéure: 248. 0-250.0 202 (deq.) H (kkGo reeh, 4.74 (2, d, 5= 2.5
131} 5-132.15 3 ('3Q0 [NHz, .[4513) diii'+2 5:11 dE IH o 5k e
= lConpound 00 Hz), 7.45 (1H| , d, Jot dOJSGHZ*)’ 281 35
2041347513575 (1H; dd, F 8517 r—u), 826 (1"

dd,| J - 8/5, % Hz), 8/64 (1, dd, J = 1.7, 0.6 Hz),

9. 23 ek |3) ipd 0. 8pHzMyz, .ODC13) ), 6.77-6- 84

PH,| 2rf’ 7.43fd(1H *d. 205 5 |J - 0.8 Hz), 7.90-7.87

(24 m  Qonpblnd 206 75.0-77/0 to (300 M, CD .5)

6p 6- 09 (21t —s), 689 —Compound—{iN—e¢—3—95

1.7 207 Hz), 7.51 (1H, dd, J

Hz)l, , 7. gil (HeH, d, J - (1.
- 8. 5:;r;pgoauld y I—|z§[;ﬁ§€ 161.0-162.0
=

-1

Compound -

194 142.5-144.0

¢
L
-+

Compound = 2
"Tos ?q L 177.5-178.5
Compound 0

196 é:'u »«—&_)v 176,5-171.5

s
_(‘-s (300 Mz, DMSO-d&) Zppm: 2.34 (3B, =),
. 3 3.60-3.68 (2H, m), 4.28-4.36 (2H, m),
ompoun 0 4.49 (24, ), 7.16 (1H, d, J = 0.9Hz)
. 232 .0-233. . sl , d, P
197 3 C.f 0-233.01g 03 (14, br), 8.14 (1H, d, d = 8.4 Hz),
8.83 (LH, br), 9.44 (1H, s), 12.93 (1H,
br)
(300 MHz, DMSO-d6) Sppm: 1.04 (3H, £, J =
7.2 Kz), 2.34 (34, s), 2.99-3.12 (26, m),
Compound Ho_f 194.0-145,g [3-04 (20, 8), 7.18 (¥, d, J = 0.8 H2),
198 e, : 'Y |7.34 {1H, bre, J = 5.7 Hz), 8.03-8.20
(28, m), 8.90 {1H, brs), 9.45 (1H, s],
13.06 (1H, brs)
Compound @
e >_\o—( 161.5-182.0
199
My
{300 MHz, CDCL3) #ppm: 1.07 (3H, £, J =
7.5 Hz), 1.89 {(2H, =), 2.44 {3H, d, J =
Compound >—\1‘ 0.9 Hz), 3.08 (2H, m), 4.44 (2H, d, J =
200 e 6.2 Hz), 5.47 (IH, m), 6.76 {1H, s}, 7.83
\—\ (14, m), 8.16 (1H, d, J = B.5 Hz), 8.45
s (1H, brs), 9.04 (1H, 8)




(1H, d,

(1H,

J
d,

3.0 H),

J - 8.7 Hzj,

8.11 (1H, d,
Conpound L (300 MHz, 87) 6PPM 4.17 (2H, s),
7,47-7.54 (2H, m,

J -

3.0 Hz)
6.90 208

I, 7.72

(1H, s) (300 MHz, 87i 1.28 (3H, J = Conpound 7.6 Hz),
, 2.87 (2H, qd qd, J 7.6,-,11® 8 Hz), 209 6.09 (2H,
s), 6.88 (1H, d, J = 8.7 Hz), 7.41 (1H t, J - 0.8
), 7.49-7.53 (2H, __m Conpound (200 MHz, CDC13)
EF pm 2.176 13 , S) 6. 08 21 (2H, S})]O, 1-1;{5 c&& (5J§;H,o Q,mn)]t J =
8. e, 757 (2 m. 823 (38N A DG
Conpéhind (30 'CDAL3)  bpjprmo-2s. 68 k6.8 ). 6. J-io 5'tz), 7.86
211 (2H, 90 (TH| dd, J[ = 8. 1,[M8.% Heje 15"y 5l um
7150- 7. 58 (2H 'm, 8.65 (1H,|s) (3do=Mt, 2.713) bppm
1/65 OH, =6.5 Hz| Hz)),] 2. 71 (1M, d, J = 4.8 Hz),
5|19 Oon”po dN212(1I—, m, 16.09 (3H, s), 6.86 (1H, |,
df I 8.1 HA (1H, d2°3281/7 HZ), 7.54 (1H,
di, J =18.2C1% Hz), [8.33 ([1H s) | (300 MHz, G C13)
bppm 2.94 (3H, d, J =| Conpqund 0.9 Hz), 5.95-5.99
(BA, M.[ 6.75 (1A 0, [ 213 3 = 8. IFz), 6. 76 (IF 5]
7109 (1H, dd, 7.9, 1.9 Kz), 7.21 (1H, d, J = 1.9
Hz yowesd 42 ((1H, S - [0.9 HA)n(300|MHz, COCL3) bppm
2154 (3K, d, ¥+ Conpdund 0./9 Hz), |3.80 (3H, s), 6.82
(LH, s(,| 6.88 -
E: (300 MHz, CDC13) Sppm: 2.51 (34, d, J =
Compound 0.8 Hz), 7.45 (1#, d, J = 0.8 Hz), 8.16
204 134.5-135.5 | (14, dad, J = 8.5, 1.7 Hz), 8.26 (1H, de,
J = 8.5 0.6 Hz}, 8.64 (1K, dd, J = 1.7,
7 0.6 HMz), 9.23 [1H, =)
-
Compound e {300 MHz, CDC13) 3ppm: 2.53 (3E, d, J =
205 . 0.8 Hz), 6.77-6.84 (2H, m), 7.43 (13, d,
J = 0.8 Hz), 7.80-7.87 (2%, m}
m.‘z%o: nd %: T 75.0-77.0
(300 MHz, CDCl3) Sppm: £.09 (2H, s}, 6.89
Compound (1H, d, J = 8.5 Hz), 7.51 (lH, d, J = 1.7
207 Hz), 7.51 (1K, dd, J = 8.5, 1.7 Hz), 7.83
g ;;i? d, J = 3.0 Hz), 8.1l (1H, d, J = 3.0
o & B o, o0 G S
. 7.72 (1H, s}
o
/? {300 MHz, CDC13) Sppm: 1.28 (3H, ¢, J =
Compound 7.6 Hz), 2.87 (24, qd, J = 7.6, 0.8 Hz),
209 §.09 {2H, s), 6.88 (1H, ¢, J = 6.7 Hz),
7.41 {1H, t, J = 0.8 Hz), 7.49-7.53 (2H,
v\_‘o m)
-
Compound (200 MHz, CDC13) Jppm: 2.76 {3H, s), 6.08
210 o (2H, ), 6.88 (1M, d, J = 8.1 Hz), 7.50-
. 7.57 (2H, m), B.23 (1H, s}
)




214 12H, dd, J - 8.9, 2.2 Hz), 7.30 (1H, d, S -0.9
Hz), 7.59 (2H, dd, J - 8.7, 2.2 Hz) (300 9131 bppm
2.55 (3H, d, J Conpound N~A'[J}-~-" 0.9 Hz) z), ,
6.99 (1H, s), 7.34 (1H, g, J = 215 0.8 Hz), 7.81
(1H, old, J - 8.7, 2.0 Hz),- 18012 (1 H, d, J - 8.5
Hz), 8.30 (1H, d, J IL-A - 1.7 HzZ), 9.04 (1H s) N
(200_Mdz, COC13) bppm 2.51 (3H, d, J - Conpotnad N/
J 0J9 Hz).[ 6.96,.4 H 089 JHz), {1 216]6 \ 8
116.40-117.10 (1H—=4_d, J 8.4, , 1.8 Hz 3, 1, .
J - |7°B"), 8.20-FSH, d,|, 34 1.8 H”c’f’g'gﬂ}%ﬁgf;" i %0;“:,“
N Conpound 0 / <217 8 111.5-112.0 O (’é‘bo Mz® oBcl3?
bppi_2.49 OH_d, J = Com)ouniNOQHZ) 5.72 (1H,
br){ 6.7346.88 (2H 218 |m, 6/90 ' (1H, d, J - 0.9
Hz) | 7,.3947.48 /"t2H m C,orrpound j 219”82, GXBRI 18, Tt 1,
M { 308 ez, ! bppm| 6. 02| (2H sl 53 Epmenas - 5
~\ | (1H |d, J <B.1 Hz),| 7.03[(1H dlinJessda% 1338005 an s
HZ)l7a4l(dH dd 3 - 811 1 ¥ H) 736 (1H d_J -
3.4|Hz), 7.84 (4H..d, J 3.4 |H). 121 Compound ¥ -
1300 .[.9i.z| cDC1 PPM 6. 02 (RH, ~S), |06 ub2s 95-5.00 1 m, 6.7 11, e,
213 J = 8.1 Hez), 6.78 (1H, s}, 7.09 (1H, dd,
a\/o J=7.9, 1.9 Hz), 7.21 (1H, d, J =1.9
Hz), 7.32 (1R, d, J = 0.9 Hz}
? (300 MHz, CDC13) Gppm: 2.54 (3H, d, J =
Compound 0.9 Hz), 3.80 (3H, s), 6.82 (1H, s), 6.88
214 4 {2H, dd, J = B.9, 2.2 Hz), 7.30 {iH, &, 7
~ =0.9 Hz), 7.59 (2H, dd, J = B,7, 2.2 Hz}
-7 (306 MMz, COCL3) &ppm: 2.55 (3H, d, J =
Compouncd g 0.9 Hz), 6.99 {1H, s), 7.34 {iH, q, J =
315 0.8 Hz), 7.81 {14, dd, J = 8.7, 2.0 Hz},
6.12 (1 H, d, J = 8.5 Hz}, 8.30 {1H, &, J
w T » 1.7 Hz), 9.04 (1H, s)
N {200 MHz, CDC13) Sppm: 2.51 (3H, d, J =
oo | wl =T N L O PR TR
LS w 7.3 Hz), 8.20 (1H, d, J = 1.8 Hz), 9.07
{1H, s)
N.
Comzplo_rund t@%(/sj 111.5-112.0
(]
N. {200 MHz, CDCl3} Sppm: 2.49 {3H, d, 7 =
x| O—=—{T e S LA
(2H, m)
Co?losund r—@—_—_—({j'/ 82.0-83.0
N {300 MHz, CDC13) Sppr: 6.02 {2H, s}, 6.82
Compound O,Q_—_—__(/jl {14, d, J = 8.1 Hz}, 7.03 (1H, d, J = 1.7
330 s Hz), 7.14 {1H, dd, J = 8.1, 1.7 Hz}, 7.36
'\0 :[:l)l. d, J=3.4 Hz), 7.84 (1H, d, J = 3.4




221 (1H, d, B.1 Hz), 7.00 (1H, d, J = 1.6 F~ON
Hz), 7.13 (1H, dd, J = 8.1, 1.6 Hz), 7.23 (1H s)
1300 MHz, 00013) bppm 1.32 (3H, t, J = 7.5 Hz), 2.84

(2H, qd, 7.5, 0.9 Hz), Canpaund 6.01 (2H, s),
6.81 in, dd, J - 8.1, 0.3-2P21Hz), 6.91 (1H, t, J =
0.9 Hz), 7.01 (1H, Odd J = 1.7, 0.3 Hz), 7.13 (1H,
tid, J 8.1, 1.7 HZ) (300 MHz, COC13) bppm 2.73 (3H,
s)[, 5.99 Corrpound O\ 8 (JH s),16.78 (1A, d, J =
8.1 Hz), 223 d, - 1.7 Iz pm: 7c89 sfabH, 02 @bl s), 6.52
J = 2 I 1H,] s) 0 |£B6Q Mz COGES)Y, S =58
?ppgn 821 3H? 8?2 2241(1(H:ongougd F’?f]ég’ g % ﬁﬂ
dd, J 0 8.1, 1.6 Hz), 7176 (1H, 9 '190(,}{ 300, M ¥
bppm_ .. 1. ,:d,,;j@ Conpqund 6. aréé%‘ﬂ add 5 33“3'3
m|, 18 n, 599 | 225 12A, s7uz, 9&(‘1%,‘ '3 Fr = Ty
8.1 Hz),| 7°00 (1H, d, J = 1.7 Hz), igf‘liQ 1 g g -
8.1, 1 ) 44 (1H | s) (300 MHz, CDC13) bppm
2]53 (3H, d, J = Conmpound ry / | 1|1 Hz), 7.53 (1A
d,| orpcina 1. g%;iz.g}rw 226 13\ 8~ 1BF° O=Xam) &u( 1F} d. 5
J |- %?é, . ), -4 (1H, dd, J -,B:E[Hl’,ﬂ 71%,5% 9 1§ dq’ZGQQ
1H, do, .6, |5 Hz) | 9.07 3
E:[ms) Hp —65— & 2) Conrpouhd—1 1j He).— 7. 78
(1H d, |3 .1 Hz), 8.|15
Compound ’L}Hl\ égiot? I;II;I’Z, s(:.!l:g)gli:]lﬂ&pgm:f;'?g .J(.sg;)‘,g);.gém
S e Tame B § il e
(300 MHz, CDCl3) Sppm: 1.67 (3H, d, J =
Compound o 6.5 H:), 2.86 (18, m), 5;16 (I.Fl,z m), 5.99
e vansg BRI
{300 MHz, CDCl3} 3ppm: 2.53 (3H, d, J =
Compound /©+</ 1.1 Hz), 7.53 (18, d, J = 1.1 Hz), 7.71
226 137.0-140.0§(1H, dd, J = 8.%, 1.6 Hz), 9.13 {1H, dd,
0.5 Hay, 007 chi, ay) 9B T LG
{3:0Hm{z.7cggl3iHﬁpgm: Z;Ei {32, d,BJL:'
Conpound ) . 154.0-155.0 | (36, 90, 7 = 8.5 1.7 Hav, 24 (it dh
/.LH J = 8.5 0.6 H2), 8.63 [1H, dd, J = 1.7,
] 0.6 Hz), 9,22 {1H, s}
Compound 3202 30 e o hear, o0h-a s
228 210.0-211.0 guésmii;s';é) (18, br), 9.42 (16, ),
Compound Ex H 273.0-275.0
229 {dec.)
Ccm;paoaund §q3_(ﬁ]% 263.0-268.0
" {dec.}




227 154.0-155.0 (1H, dd, J - 8.5, 1.7 Hz), 8.24 (1H
dd, 3 - 8.5, 0.6 Hz), 8.63 (1H, dd, J - 1.7, 0.6 Hz),
9.22 1iH s) 1342 1311, , O741 bppm 2.37 (30, 8),
Conpound 210.0-211.0 2.42 131, S), 7.44 (1H, brs),
8.09-8.15 22B 12H, m), 8 74 1H, br), 9.42 (1H a),
12.53 | 1H, br) Conpound 273.0-275.0 229 (dec.)

Cgnmpound [263. 0-268.0 230 (deg¢.) I227- Conpound 231
144. 0-14%.0 Conpound 232 215/5-218.5 x~ X
Canpaggrd | 233..p677146. 5{148. 0/ ..Cappeund 129.5-131.0
234 Conpound 3 158. 0-159. 5 xx{ Conpound o (300

d, J = 1.9 Hz), 9.52 {1H, s)

VHiz DI\/IS}dG)"SSppm 2.89 (3H d, Jt 236 ~--( HC1L 1.1
Hz), 3. 3#-3.49 (4 735473763 AH—m) 527 (2H;
s), 7.29|(1H<d, J - 171 Hz)} 7.95 [1H, dd, J - 8.5,
1.|Qcotdmya, | 8. 23 I(AH, ddy J - 8.5,,0.b Hz), 8.73 (1H,
dl 3% 1) 9 : ,\9@2(“_', S) 71873-218.5
s
—<
Cornzpao;nd &Dﬂr—’\"‘ 146.5-148.0
-
-
Compopnd g% o 129.5-131.0
O
conpound ?:;Ho_{":_ 156.0-159,5
, (300 MHz, DMSO-d6) dppm: 2. ,d 3=
e ¢ w1 h?ﬁjﬁ%ﬁ?ﬁﬁ?ﬁ%éj
Q 1.1 Hz), 7.95 {1H, dd, J = 8.5, 1.9 Kz},

8.23 (iH, dd, J = 8.5, 0.5 Hz), 8.73 (1%,

Compound o
om;av /écn o—&_\ HCL 119.0-124.0

Campound H o
238 ?‘: ""’ﬁ._ 239.0-239.5

Compound o
239 ?ﬁ 232.0-233.5
L)

2490

Compound o
")_\d" 236.0-237.0




Conpound 237 HClI 119.0-124.0 Conpound }-~ o 238
239.0-239.5 Conpound 239 232.0-233.5 Conpound 240
236. 0-237.0 123 Conpound 241 220.5-222.0 Conpound
242 224.5-226.5 Conpound 243 1N3 253.0-255.0 (dec. F
crv Il ~rw (300 Mz, DNSOdG)lZSppm 2. 40 (3H s)

Conpound 244 190. 5192, 0803 (iN—dd;—3F—=8-6—31"5
Hz) 8.15(1H,—(“I"Hd, b - 8.6 Hz), |8.34 (LN, s), 8.89
( 1Hcorbduns240r S) | (1IN s), ]2%._572%_[( 1H, br) F,I: (200
d dD 62) 5pp 9 9H, s), It o (z, d, , 5=
6.2 Hz), 5. 32‘TI = 5.7 Corrpcund 245 x HN o~
Hz) [~ 7. 65 ( TAHA S), 87.84(1n, dti-—3—="8—"—9—%1-3
Hz)| 8.19](1H, 8.8 Hz), 8.90| NOs (IN, d, J -
1. SCJF’Zo)nd 2429 06 »% FCs (300 .Miz| DVBO d6) Sppm
4. 17- 4. 28 06/ (1N, [dd, J - 8.5, 1.8 Hz),
8.20 Comaouna” 246 9--~42HC {(1H, d,} J - 8.5 Hz), 8.43
(1O 3= 0 9 W NH— {7867 (2Hf—brs—8-93—(1H
d ) = 1.7 vsctz), 9.49 (1H| §) F-I'~a (300 M¥,
DVE&: 2692+ Sppm [37> (34, s), |Me3s90 (28, s), 4.46
(2H, d, J I—Tz) Qormpound ‘Z%47 F 8.00 (1N, dd, J -
8.4, 1.6 Hz), 8.16 (1N,
8
Fo— ] o {300 Miz, DMSO-d6) dppm: 2.40 (3H, s),
_ 8.03 (1H, ad, J = 8.6, 1.5 Hz), 8.15 (1H,
Compound 244 b 180.5-192.C 1375 = 8.6 B2}, 8.34 (1N, s), 8.89 (LH,
N brs), 9.45 (18, s), 12.78 {1H, br)
N5
el (200 MHz, CDC13) 3ppm: 1.45 (9H, s), 4.40
[— o {2H, d, J = 6.2 Hz), 5.32 (18, t, J = 5.7
Compound 245 o] ""‘{,_{_ Hz), 7.65 (18, s), 7.84 (1H, dd, T = 6.4,
Ny 1.3 Hz), .19 (1H, &, J = 8.8 Hz), 8.90
Y s (18, d, J = 1.3 Hz), $.06 (1H, s}
" {300 MHz, DMSO~d6) Zppm: 4.17-4.26 (28,
e, m), B.06 {1H, dd, J = 8.3, 1.8 Hz}, 8.20
Compound 245 Lo 2HCI (1€, 4, J = 8.5 Hz), B.63 (iH, d, J = 0.9
no e Hz}, B.67 {(2H, brs), 8.93 (1H, d, J = 1.7
N T Hz), 9.4% (1H, s)
(300 MHz, DMSO-d6) Sppm: 3.37 (3H, s},
"ﬁ'{:’ - 3.90 (2H, s), 4.46 (2H, d, J = 5.8 Hz},
8.00 {1%, dd, J = 8.6, 1.6 Hz), B.16 (lH,
Compound 247 Y N “"‘{_d d, J = 8.5 Hz), 8.34-8.33 (2H, m), .83
e (18, d, T =1.4 Hz), 9.46 (1K, s), 12.92
s (1H, brs)
. (300 MHz, DMSO-d6) Sppm: 1.01 (3H, t, J =
w1 7.1 Hz), 3.00-3.11 {(2H, m), 4.33 (2H, d,
J = 5.8 Hz), 6.08 (1H, t, J = 5.5 Hz),
Compound 248 s *Nm 6.37 (1H, t, J = 5.6 Hz}, B.01 (18, dd, J
o " = B.6, 1.6 Hz), 8.16 (1K, Q, J = 8.5 Hz),
4 8.37 {1H, s}, 8.84 (1H, d, J = 1.2 Hz),
9.46 (1H, s}, 12.93 (1H, brs)
{300 MHz, CDC13) Sppm: 1.72-1.8% (4H, m),
ac—g’:’ 2.38-2.52 (1H, m), 3.33-3.46 (2H, m),
}_\ 3.96-4.06 (2H, m), 4.58 (28, d, J = 5.8
Gompound 248 N Hz), 6.74 (1H, brt, J = 5.1 Kz}, 7.61
y (14, =), 7.81 (IH, dd, J = B.5, 1.7 Hz),
\ = 8.16 (1H, d, J = 8.5 Hz}, B.65 (1H, brs),
5.06 (1H, s)
o _cFs {300 MHz, CDC13) &ppm: 7.74 (iH, dd, T =
_ _ 8.5, 1.6 Hz], 7.81 {1H, g & = 0.9 HzJ,
Compound 250 '}st = Es:rc 153.0-154.-914 16 (1K, dds J = 8.5, 0.6 Kz), 6.24 (1H,
dd, 7 = 1.7, 0.6 Hz), 9.1l (1H, s)
re— F
N
_ (300 MHz, CDCL3) Sppm: 8.14-8.32 (3H, m),
Gompound 251 163.5-164.5 8.69 (15, m), 9.27 (1M, s




( Xx HHd, J - 8.5 Hz), 8.34-8.39 (2H, a), 8.83 w (1H,
d, J = 1.4 Hz), 9.46 (1H s), 12.92 Zs (1N, brs) (300
MHz, DMSO d6) Sppm 1.01 (3H, t, J = ryc~ s 7.1 Hz),
3.00-3.11 (2H, m, 4.33 (2H, d, NJ - 5.8 Hz), 6.08
(18, t, J- 55 Hz) Con‘poundl22148-l H HN- 6.37 (1H t,
J , 1N dd, N1 k - 8.6, 1.6 NO

8. 16T€(31t?\| E%aml%le B.5 &%@/38 HPSPhars)at gl nrii thry

o 1t2]§b“pt)rﬂ 1695%361(é5| (Z?\I %2 93F(éN2 ggs) (530?1I\N/HZ
0 e S T
ot BT hydalar®) i S LY lbans)sup%gle@eented
%&E#dwgs"o Eﬁ%og g@zifs% féhk”)“ppmr@plf%&l{’)ltqﬁ t@f same
b 2"‘“#%1&“8 e eitihs tng borboliphy M CO%afflpﬁNthe
S) fde ouNd@OWBQHngf%%},lﬁ%u SlgéHgnéggggw?éhg%%£01%bF—Bl

6ppm 14-9

124 wakestidewampke et ol SERA3/ 3oPRARRNOLY! 2til,gR congentration
inhibitory activity test] A549 cells were seeded to a

pl atengand, anbt fuedheveiRcgbhtel anbarks F- A2yupedi fiv o

suppl enented 5 with 10% FBS. This nmedi um was repl aced

1@ t botmpéesdmn of incubation, 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

15 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 Fl (Roche Diagnostics)

20 etc.

Following the above described methods, the
inhibitory activities of the respective compounds
against Smad2/3 phosphorylation caused by TGEF-p1
stimulation were measured, and IC50 values were

25 calculated.

The results are shown in Table 2.




10

15

20

medi um cont ai ni ng the conpounds or not containing the
conpounds, and after incubated another 2 hours, TG--01
was added thereto so as to make its fina

concentration 1 ng/m, and further incubated another
1 hour. After 10 conpl etion 45 incubation, the medi um
was renoved, and the cells were washed with PBS and
then lysed by a RIPA sol ut f@RieTRe cell |ysate
solution was subjected to inmunoprecipitation using
ai ti +SeeReund e hdd§CSandnMi hlert dsiwnd) N Ot | 1 Tah W)
per f or PAPOUSHAN§0a Ir abbi0 15 antGonghwsmhardd afed 107
seri neCampelady 53s la pridfary |arfidrpadnd a HRP: | abeBed
antii rﬁﬁﬁppundéantl bodytSas a | skwgrdard/ 18t i body,12snd
ECL \eSprPAuREQBi dg detddcti ol Qoemgemtss 1 det ecton
r eagenfemEpppgt 88nilt t | nd Sanount Sompenmdraasiried uskeg
Li m L aagepuntl BRoghe DiS&gnostii €ompchdeti®@] Hol [ owBng
the ph&oEpeuRdrBBed net B8ds. t/h€ompoiunki dory 92
actiui&oBROBRAt Bé nespedBive dompopotsd Agd rst 93
SmadRCemsensh diOA at | on 3@aused BpnipGEnE3199st)i mul atd on
wer el_frorpeuad. 124d [| C506Val ued wempohdcalddullat ed. 4 e
results are shown in Table 2. 125 - Table 2 Com ound
No. I CSO Com ound No. IC50 (nM Com ound 50 80 Com

o7 sty erg L 27 W0 - Eatatne %%'l‘%&ééﬁ%gﬁgf% 7pot]
. n
Compound 191 51 G doiRa - BEnd° 51005 oRotind>Fa7 to2

al. (Arase et al., J Dermatol sci 2, 66-70 (1991)), hair

fellicle célls 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 compocunds
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-Bl was solely administered
thereto and when TGF-Bl and the compound were

simultaneously administered thereto, provided that the



Compound 87 38 Com ound 198 93 Conpound 105 32 Com

ound 199 70 Conpound 124 67 Com ound 201 42 Test

Exanple 2 [Hair follicle cell proliferation test]
According to the nethod of by Arase et al.(Arase et

al., J Dermatol sci 2, 66-70128091)), hair follicle
cells e ES% .at.ed fron1hunan hair and 5 cul tured by

usi A ”%ﬁ 16’&@63 L Lsartede i@ edomiied) dhesiel seddsewere
seedlﬂg_ 5%\%2 pl ate and cul tured overnight,

thi § eﬁ’ioéﬂééd WK Udn ORI @E ML 15 assumed
conta|@ nqogbe conpounds or not containing the

conpounds nd after incubated 10 cul ture another 2
hours, TGF- (31 was added thereto so as to nmake its

final concentration 0.1 ng/m, and further cultured

ano&ﬁgbs%glﬁﬁrgﬁg%égﬁ%IEQ%QS before the conpl etion of

cul ture ue reagent whose anount equal S

50 1/10 of th@oHEthHEmgécgggﬁﬂﬁtgo gﬁeng g%gnggzzv%ﬂ%lon

the fluorescence intensity o

Em ha9e ﬂﬂ%lB@§og?aﬁHﬁﬁgngoogehEkg]nﬁl&ﬂe nH”?@f ﬁftype I

living cells. Figure 1 shows the nunbers o [Tvin
CelkSCQbeﬁrTCEn@1u§@§u§oh§|¥h§gﬂh8é§ﬁ§égg %PS&@&Qsaﬁgr
when TG--01 and the conpound were si mul t aneously
adntnésteeet bhepeéoenb£0M|dedv&hﬂbuéh@lseégés Seabes s

of living cells determ ned when these cells were

cul elepdciaror2dhabesini tbphtopadhngaI&hecDdtéd AbSNETKS,
to be 100% | NDUSTRI AL APPLI CABI LI TY 5 Conpounds
LBccorBrhopP tlovyrdel preseptor nvention have inhibitory
actions on ALKS which is a TG~ (3 type | receptor,

and useful as pharnmaceutical products for



treatnment or prevention of various diseases such as

al opeci a or di abetic nephropathy associated wi th ALKS5,
10 a TG0 type | receptor. - 127 - CLAIMS: 1. A

t hi azol e derivative represented by the fornula X1
A-RI INR2 N or a pharmaceit’ cal |y acceptable salt

t her eof wherein: X1 and X2 are different from each
ot HA Mg represent a sulfur atomor a carbon atom
RL represents a phenyl group; a phenyl group

subst i t ut ed AttHaE e slenisitidive sarsasaniabmiy Hee
gr.ou onsi sting of hal ogen atons, alkyl groups

h 4ﬁ§if'to 6 carbon atons, al koxy groups having 1 to
6 carbon atons, a hydroxy group, phenylal koxy groups
having 7 to 12 carbon atons, and al kyl am no groups
having 1 to g arbon atons; a phenyl group condensed
with a 5to Ik #bRt ed hetero aromatic or
non- ar omat i@ MY ng having at |east one hetero atom
selected fromthe group consisting of N, 0, and S; a
pyridyl group; a quinolyl group; an isoquinolyl
group; or a pyridyl group condensed with a 5 to 7
meFber hahakeraratamati ¢ ctkpgabayi ag at heast, rone

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 with 1 to 5
members selected from the group consisting of halogen
atoms, alkyl groups having 1 to 6 carben 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 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,




hetero atom selected fromthe group consisting of N,
0, - 128 - and S; R2 represents a hydrogen atom a
hal ogen atom an al kyl group having 1 to 6 carbon
atons, an al kyl group having 1 to 6 carbon atons
substituted with 1 to 5 halb¥n atons, an al koxy
group having 1 to 6 carbon atons, an al kanoyl group
thFﬁdsi to 6 carbon atons, or a hydroxyal kyl group
uﬁ%in% 1 to 5 carbon atons; and A represents a group

[ SPL CPERLSs En @ TP Shé toftpr fuha IRgeTRILIM, ~{n @l kyl
R4 3 Ng?',N,R whergtn: R3 represents a hydrogen _
atBmUP dadi%xy Gt duiF 2 BRI dANYr G AN h@aouR eving

car Boh €t G L Ao Pl

S Grom st S5 o T iy <
* group Havi ig _

o Y Wb 2, e B S, or

amlﬂﬂ&@;%lg;ryq%mh@vi%gﬁ 49 &L l?:%r}:b%tnogsconf LT

substituted w tth an ylYam no group havi ng
car bepral@®s a group which is represented by the

formula
R4
3
or
R4
NJ\N'R
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 6 carbon atoms, an alkoxy group



R4 represents a phenyl group; a phenyl group
substituted with 1 to 5 nenbers selected fromthe
group consi sting of hal ogen atons, al kyl groups
having 1 to 6 carbon atons, al koxy groups having 1 to
6 carbon atons, a carbanoyl- g28up, and a cyano group;

n aton1 an al kyl group having 1 to 12 carbon
ato gﬁh Ky [C3GPGD &SN § P Sitd tlE ecartidh atomekoxy
a cycloalk oup haV|ng 3 to 7 carbon atons; an
alk hé H%& Hg P 0 CEFbORr BERMEr oRE 28uBIKOKYt EdOup

an alg oup having 1 to 6 carbon atons
hyd?@%’néf C&FP8%y6ﬁgH§|&PP&%ﬁt@FSQleﬁév@ﬁg 8
n_atons ht hal,i m dqyl
tquen& %ﬁ&ﬁyﬁé£§pgﬁ8§5ngoﬁ ﬁong ﬁgLPHoaﬁPQEp, an

aIk k n carbon atons substituted
9%@9% %ﬁ¥%g% h%%%s g%?%%bloalkyl group havi ng 3

to 9 carbon agogﬁeng g&bhgtgqb@kﬁbug pRLHTURs 8

t et rahydr opyr an peri |ny group;
p'Dﬁéh@bB%'SGE@HEe§U?§BhtHB@dg¥bEB @8n§h§¥&gg ?uﬂaiggen

having 1 to 6 carbon atons or but oxycar
- gBOURE, aat¥oh oOBexapespatong’ 1(é@36dt9%96ﬁn¥£bm9fOgﬁkoxy

a pyrrolldln 2-one-5-yl group; a group represented
t hegtonpul Rav¥igZLl- N6 £2r¥@n ROt ¥hel ehNcarbamoyl 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 & 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



Y1l and Y2 are the sane or different fromeach other
and represent a single bond or an al kyl ene group
having 1 to 12 carbon atons; R5 represents a hydrogen
atomor an al kyl group having 1 to 12 carbon atons;
Z1 and Z2 are the sane or diffdrent fromeach other
and represent a single bond; an al kyl ene group having
1 t&?gltpdrbon atons; -CO-; -002- - S02-; or -oco,
and R6 represents cIoaIkyI oup haV|ng 3to
carbon atons;® %lﬁyad}eom}q?a "dll%@WX@ﬁ%ﬂ group;
at ons substltuted wi-t.h to 3 hal ogen atons; an
al kenyl groupﬁuﬁyﬁﬁf%?q%97gﬁfgﬁb n Y, &%@uP'an aIkynyI
group havi ng carbaon at omns; am up,lan
am no group séh qﬁﬁ EFRRTI bf §P8u ?r aectYaZl NR’-
fromethe_ 7 oup conS|st|ng of an al kyl group 131
having 1 td 6 carbon atons, a cycloal kyl group having
3 to 7 carbopyat@rs,. and a t-butoxycarbonyl group; a
pi peridino group; a piperidinyl group; a piperidinyl
group substitytedam vh an aldey/lsany Qﬂp BN gk 18 G eacn

carbon atoms; a pyrrolidinyl group; a piperaziny
grouvfther 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;

2" and 2z? are the same or different from each
other and represent a single bond;

an alkylene group having 1 to 7 carbon atoms;

~CO-;

—COz—¢

-50;~; or

-0C0O-, and

R® represents

a c¢ycloalkyl 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



a piperazinyl group substituted with an al kyl group
having 1 to 6 carbon atons; a norpholino group; a
hydroxy group; an al koxy group having 1 to 6 carbon
atons; an al koxy group having 1 to 6 carbon atons
substituted by a hydroxy grdujdl or an al koxy group

haying 1 to 6 carbon atons; an oxetan-2-yl group; a
{ ot Pt Jf Uiarky IC3gRAT: AL ot dHyahGpyehydr QbR ving 3

a droogen atom_, a phenyl group; a phenyl group
suﬁiﬁt ifgiae‘&)% t%%iﬁal%f GO HERA TRP Y 4 T 2P W bon
atons; or a %{oup that. fornms a ring when linked to the

ni trogen at o &R 4%Hful a; or a group
represent ed %y Lh% to.nqu -Y3-CO-R41, wherein: Y3
represents a“stngli®é HoNd o "AWF4l kyl ene - 132 - group

having 1 to %g%@&quE&qur%4l %g&%ﬁ%gﬁ%%ﬁﬁggy r%éyglkyl

group; an al Koxy group Havi’ng

Pi ReLLE RAvIRQUR; & R _Qgrr@,%innélt- 5.group substituted
by "an "al kyl group havi ng to cdrbon atons, a

norpholinoalgykgg&gggd@ﬁyhn%r%u%p 10 carbon atons, or
an al kyl am noal Kyl group having 2 to 14 carbon atons;

or a piperazinyl group;

a piperazinyl group substituted with an alkyl
group having 1 to 6 carbon atoms;

a morphcline group:

a hydroxy group;

an alkoxy group having 1 to 6 carbon atoms;

an alkoxy group having 1 tc 6 carbon atoms
substituted by a hydroxy group or an alkoxy group
having 1 to 6 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

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:

Y’ represents a single bond or an alkylene



a norpholino group. 2. The thiazole derivative or a
phar maceutically acceptable salt thereof according to
claim1, wherein R2 is a hydrogen atom a hal ogen
atom an alkyl group having 1 to 6 carbon atons or an
al kyl group having 1 to 6 t3fbon atons substituted
wth 1 to 5 halogen _atons. 3. The thiazole derivative
or YR°PRaPABEREt LchPI § CarkentabPBSsal t t her eof
according to_glaim1, wherein R2 is an al kyl group
having 1 to B c&FPSRS&1SAs or a trifluoronethyl group.
4. The thiazole derivative or a pharmaceutically
accept abl e sAl FY{RRFB0F @& brding to clai m1, wherein

R2 is a nethyl_group or a trifluoromethyl group. 5.
The thiazoléa%e??5%¥¥v%5%ﬁpap%%ﬁ?%aﬁeﬁ?i%a?$§bog atoms;
acceptabl e salt. of according to any one of clains
1to 4, V\her%ié}l ]l{cglrgo %%LW’ group condensed with a

5 to7 nenb;rﬁﬁkggg ). Iﬁ&?ﬁ. r - i.c ring
- 133 contal ning at%rg_algt 0 f?ﬁ“eg?esf%wgti%grrl?g eb et
fromheyr QI Wk Eals St NG s Mo @k S., 6. The

t hi azol e derivative or a pharmaceutically —acceptable

saldrghterienialaseorgidigp thawdihg one Of1 1@ #Bon Lt or
wherein X1 is a sulfur atomand X2 is a carbon atom

7.arAre IALKEN iRl Kydr iR haBHh@P add iMe cd e di@iis ;
the thiazole derivative or a pharmaceutically
acoept abl e salt thereof according to any one of
claims 1 to 6. 8. The ALKS inhibitor according to
claim7, wd @ernphod itideigaeapt.i ¢ agent for
gl_omer ul onephritis,
2. The thiazole derivative or a pharmaceutically
acceptable salt thereof according to claim 1, wherein R?
is a hydrogen atom, a halcgen 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



di abeti c nephropathy, hepatic fibrosis, liver

cirrhosis, pulnonary fibrosis, proliferative

vitreoretinopathy, or al opeciarosis, or a hair growth

agent. 9. The ALK5 inhibitor according to claim?7 or

8, which is an external nediégsne. 10. A hair follicle

proliferation stimulant, having an ALKS inhibitor as

an GeRFednébesatit Least one. hataiprageowshlectedl Anemothe

a hair gromh, agent, having an ALK5 inhibitor as an

actFQQUPnﬁP%ﬂ%éﬁ%ng a5 NA‘@hlﬁ§@|% derivative

repéesented ﬁ the formula 2X1 }-AtR, R2 N - 134
phar nace ??cBh??Z%%%e%?ﬁbY%téﬁ?to¥h%r%%?fmaceUtlcally

wher ei n: e different fromeach other and

Xéles%??%rt

r ep? eseht? RHRY or 2 aCREF Hoh %?O?RYF&ne of claims
re esen hen r.ou enyl bstltuted

TP BT R e et Xeonst &1 PRgoon
of gen atons, alkyl groups having 1 to 6 carbon

atoms, al koxy groups having 1 to 6 carbon atons,

hydoxy ooy A e e T ! f“?tf%e

cariof a4 00, aiheyla A bpeondansed yith a 5 to 7

nmember ed hetero aromatic or non- aronatlc ring having

at pHeasicans hetef adtamasledad frmdde HAing to
any one of claims 1 to 6.
8. The ALKS 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 ALKS inhibitor according to c¢laim 7 or 8,
which is an external medicine.
i0. A hair follicle proliferation stimulant,
having an ALKS5 inhibitor as an active qonstituent.
11. A hair growth stimulant or a hair growth
agent, having an ALKS5 inhibitor as an active
ingredient.
12, A thiazole derivative represented by the

formula

f%)}—A‘R1



consisting of N, 0, and S; a pyridyl group; a

gui nol yl group; an isoquinolyl group; or a pyridyl
group condensed with a 5 to 7 nenbered hetero
aromatic ring having at |east one hetero atom

sel ected fromthe group cengiBgting of N, 0, and S5 R2
represents a hydrogen atom a hal ogen atom an al kyl
group having 1 to 6 carbon atoms, an al kyl group
having 1 to 6 carbon atoms substituted with 1 to 5
haPégenPharBaseushcalkpxycgeptpbhavayt 1theréotar bon
atops, an al kanoyl group having 1 to 6 carbon atons,
or "a*r®185 hydroxyal kyl group having 1 to 5 carbon

at ;an Al represents a group which is represented
byg?ﬁrﬁe‘ﬁ?l f?%r Rifa 9OIG LRI Lo 19l gachnhetber X8dr spresenns a

ah ogen_atom a halogen atom or an alkyl group
ha@%ggug tb°B %ﬁr%oﬁaﬁ?gﬂs?tomf

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 é carbon atoms, alkoxy groups
having 1 to 6 carbon atoms, a hydroxy group,
phenylalkoxy groups having 7 to 12 carben 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 S;

a pyridyl group;

a quinolyl group;

an isoquinolyl group; or

a pyridyl group condensed with ab 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 6 carbon atoms, an

alkanoyl group having 1 to 6 carbon atoms, or a
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hydroxyalkyl group having 1 to 5 carbon atoms; and

A' represents a group which is represented by the

formula

A T X

wherein X? represents a hydrogen atom, a halogen atom,

or an alkyl group having 1 to 6 carbon atoms.




