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DESCRI PTI ON NOVEL COMPOUNDS HAVI NG | NHI BI TORY ACTIVITY
AGAI NST SODI UM - DEPENDANT TRANSPORTER TECHNI CAL FI ELD

wab@sp1s3ent i nvention relates to a novel conpPCaP2004/011312

havi ng an inhibitory activity agai nst sodi um -
dependent gl ucose transporter %SGLT) bei ng present in
the intestine or kidney. BACKGROUND ART Al t hough di et
t herapy and exercise therapy are essential in the
treatnment of diabetes nellitus, when these therapies
do not sufficiently controfise¢hEPTDONI ti ons of
patients, insulin or an oral antidi abetic agent is
additionally used. At the present, there have been

NOVEE etPMasUNDS BAMING| E¥EBITORIQRINIVITYRGRINES EOVVMUPKRENDANT TRANSPORTER

sul fonyl urea conpounds, insulin resistance inproving
agents and a- gl ucosidase inhibitors. However, these

' if%ﬁii nts have various side effects. For
2@%%%¥e, i%%@%#de conpounds cause | actic acidosi s,
sul f onylhe @& ceempoundentavs ersligie d teaatndyglogbygenna, having

insu[in,resistance,ingroving agents cause edema and
hedr 0 hiteey apelvltyl aedtidhaseodhmmniehrrdentselucose

apfi%ﬁ@ft@f ogd 1) "’Hléjn% %ﬁré?;%_@rt WndeReSWeRestine or kidney.

circunstances, 1t has been desired to devel op novel
drugs for treatnent of diabetes nellitus having no

S i f ts . Recently, it has been reported
t#§€K€§€€¥§I§§£nia participates in the onset and

progr essidpteoudpalietethe phpdiaahetes raekki thisrapy @re essential
gl ucose toxicity theory. Nanel chronic hypergl¥cenia

| Sadd e 6raatren eofr%ilﬂh%es%aﬁi%iiéﬁsanﬂh%rttfﬁeie gerapies do

G Ea5er 1 O8UL Y, SENSI Ad Vit 2RAi89 Rl 83UbLtiBAEs, insulin
bl ood gl ucose concentration is increased so that. @

doabet esrakl dntididseset fagerkaterbddetifoslly used. At the
Di abetol o 9 (1985%idEEQQEESS Car.e

v%??si%t,:' g%%’rg\{%%ﬁég’g)n?us&l%ﬁs_an an agént’biguanide

~compounds, sulfonylurea compounds, insulin resistance
improving agents and a~glucosidase inhibitors. However, these
antidiabetic agents have various side effects. For example,
biguanide compounds cause lactic acidosis, sulfonylurea
compounds cause significant hypoglycemia, insulin resistance
improving agents cause edema and heart failure, and
a—glucosidase inhibitors cause abdominal bloating and diarrhea.
Under such circumstances, it has been desired to develop novel
drugs for treatment of diabetes mellitus having no such side
effects.

Recently, it has been reported that hyperglycemia
participates in the onset and progressive impairment of
diabetes mellitus, i.e., glucose toxicity theory. Namely,
chronic hyperglycemia leads to decrease insulin secretion and
further to decrease insulin sensitivity, and as a result, the
blood glucose concentration is increased so that diabetes

mellitus is self-exacerbated [cf., Diabetologia, vol. 28, p.
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Therefore, by treating hyperglycema, the
af orenenti oned sel f- exacerbating cycle is interrupted

wa@ooslosx32¢ he prophyl axis or treatnent of di abeP@BJIP2004/011312

nmellitus is made possible. As one of the methods for
treating hyperglycema, it is 2onsidered to excrete an
excess anount of glucose directly into urine so that

el 555)"  ARRBREFRGL5RY WL - dpenBonbLll uLaeh)  ecc.

tTﬁ@%B@BESV B?'BQeQE@ﬁSnByéér§D§c8ﬁ9é'”EheCQEMQEME§gloned
tubul e of kidney, the re-"absorption of gl ucose at the

ks@héye%cmhabw@d;yw Wi it @ reueted SO blnabftfgﬂ peopbylaxis
0 .0 h h blood cose, | eve
's&dggreggga% ?ﬁ gg%?gt§? %%ﬁ%%% grnedm?ﬂ EBSSlbhe'
cont i nuRsisorsdlcutarendshadni mstﬂxaéaamg)ﬁuy@ﬁr@ﬂy‘zjelmla, it is
having SGLT inhibitory activity to diabetic an
n68BFsIChGHIYRYEERTES 31 SHEERAI 3R ard ﬂﬂéc‘BF%d%FreCtlY into
ghyﬁﬁéesbeyﬁéttﬁﬁéqg&x&?%ﬂ%%&@%pbo%% E%&a&g n?ikOR8rmalized.
time so that the insulin secretion and insalin
rEsrseaamglarebvnpnbvbdt@n@ $0dmumﬂé9peﬁd€htng¢atose
rgsg % es %1g§7 1 Lbid. ‘tubule of
pePe1087 %ﬁ%%?r Eu Pg7r P 5617 H%Bi?
ek@dheyl rtl'&dﬁlét-al@ﬁorlbyléﬂiQﬁtgngccﬁﬁébetﬂ}@e amdﬁaty i®dghsbited,
with SGT |nh|b|tory agents for a long tinme, insulin
sBYrMtight PééﬁﬁﬁgﬁxgﬁaO#n%%ﬁ??ﬁ%éﬁ§¥&v%+@?:%ﬂPFﬁ@oted=ﬂ>that

a@h@@kﬁxﬂi%lh@g%gvfgv¥iEEPHEC&QSE&&'ngh?%ﬁc@dvff%% conflrmed

affect's on"the ki dney or inbalance in bl ood I'evel’s of
etbatrbeteStlanduassabCBSahepushedmmsestaﬂdlpnogfeshlorl21n

d abe ne an beti c  neu
ChaluRfcntiar SRALRPENEY SRELBLERTHA AEREREER, HifRE mocels,
4Byp§rgl§8éﬂuéh%ﬂbrm&ihkéafar@tlhéaﬂldﬁd Jj’hawg@ojéama, thereof
vol . 132, (2001), etc., ]. Fromthe above, SGT

.ﬁﬁnﬁri5@§tn%®¢qﬁ9-é@ﬁe%ﬂéumiBlmﬁﬁ$b$éatn%mﬁla$sulln-secretlon

sgrfell om ANd-d NS 83LSIAPEEVRY FCE! LaRINMhJN®F clinical

Investigation, vol. 79, p. 1510 (1987); ibid., vol. 80, p. 1037
(1987); ibid., vol. 87, p. 561 (1991), etc.].

In addition, by”treatihg<diabetic:animal_models with SGLT
inhibitory agents for a long time, insulin secretion response
and insulin sensitivity of the animals are improved without
incurring any adverse affects on the kidney or imbalance in
blood levels of electrolytes, and as a result, the onset and
progress of diabetic nephropathy and diabetic neuropathy are
prevented [cf., Journal of Medicinal Chemistry, vol. 42, p. 5311
(1999) ; British Journal of Pharmacology, vol. 132, p. 578 (2001),
etc.].

From the above, SGLT inhibitors may be expected to improve
insulin secretion and insulin resistance by decreasing the
blood glucose level in diabetic patients and further prevent
the onset and progress of diabetes mellitus and diabetic

complications.
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bl ood gl ucose | evel in diabetic patients and further
prevent the onset and progress of diabetes nellitus

war@sdizbeti ¢ conplications . WD 01/27128 di scl BEEIP2a0M/011312

aryl C glycoside conmpound having the follow ng
structure. 1 R4 OH This conpoudd is disclosed to be
useful in the prophylaxis or treatnent of diabetes
nmellitus, etc., as an SG.T inhibitor. DI SCLOSURE OF )
| NVENTI'ENOFHE 73R8 HtC i IRRshEn 6iF Wet al LECPBLEE SHpang! having
o{héh§019$&gﬂ$ngt£gégy£§_I, or a pharmaceutically
acceptabl e salft thereof, or a prodrug thereof. (1) OH
wherein Ring A and Ring*B are one of the follow ngs :
(1) Ring ﬁZias/\a optionally substituted unsaturated

[ cyg/a ring, and Rng Bis an

e

opti onal | saturated nonocyclic
hg \t\iifnal |y substituted
unsat urlat e terobicyclic ring, or an

$hst i tuted benzene ring, (2)Ring Ais an
substituted benzene ring, and Ring Bis an
substituted unsaturated nonocyclic

het er ochiel $ eomipp@ndois dtisepbsedald pesudrsiilt iheathe prophylaxis
unsat urated fused, heterobicyclic ring wherein Y is, .. .

| PRKEP R G He ShetlerBRYRP iRe I g Sof e /f HS D SGLT inhibitor.
het er obi cyclic ring, or (3) Ring Ais an optionally
substituted unsaturated fused heterobicyclic ring,
WAEPETLASTRE QEgaNVHEDTEPYX- (sugar) and the noiety - Y-

(Ri ng are both on the. s et erocycl i ' f

Lhe Tushif HECET bt YR Tec 1 Thg e HeR Fy b Safgdhdlor che
opbloswihy sSubstilsul pdotinsaphsahedeaohosytli &cceptable salt
heterocyclic ring, an optionally substituted S

uhRa¥ &P at L f fsByodrug thereot.

o NWOH (1

HO OH

Ol

H

wherein Ring A and Ring B are one of the followings: (1) Ring
A is an optionally substituted unsaturated monocyclic
heterocyclic ring, and Ring B is an optionally substituted
unsaturated monocyclic heterocyclic ring, an optionally
substituted unsaturated fused heterobicyclic ring, or an
optionally substituted benzene ring, (2) RingA is anoptionally
substituted benzene ring, and Ring B is an optionally
substituted unsaturated monocyclic heterocyclic ring, or an
optionally substituted unsaturated fused heterobicyclic ring
wherein Y is linked to the heterocyclid ring of the fused
heterobicyclic ring, or'(3) Ring A is an optionally substitutéd

unsaturated fused heterobicyclic ring, wherein the sugar moiety
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het erobi cyclic ring, or an optionally substituted
benzene ring; X is a carbon atomor a nitrogen atom

wW@r@s9133%6 - (CH2) - (wherein n is 1 or 2). The PONR200MA11312

of the formula | exhibits an inhibitory activity
agai nst sodi um - dependent gl ukose transporter being
present in the intestine and the kidney of manmali an
ﬁge ies, and is useful] in the treatnment of diabete
T JQs:he same

$YYR braRf abRt iRl TEAt R UME BucHr aP A andt |

redd &y; c di ahetd < tml%umeéhh)ﬁet@_kaa%g@nc ring, and Ring
nephr opat hy, and del ayed wound heal i ng. BEST MODE For

CARRY| NG QuITL aHEL 1T NVENTS ON Hee @i wiada ey at e poreeyelic

ompound ) is_illustrated iin _nore defail.

JATRI TRkl 3 nact PEPElaudy RoFrETudity phtRspgred susea
tie: or siseaycl 1w enhigoroaa e ddtsiteth el swosTheut bdalbegerne ring;
atont’ or the "halo" neans chlorine, brom ne, fluorine

and i odf e AMPENLATRE £1d F If‘tﬂotrl?ci&erhraetcﬁ‘%;efaé?dabl e.

The "alkyls or Qup)) DeaRsefe$h' R ght 1 05 -bpanched
sat urated nonoval ent hydrocarbon chain having 1 to 12
car bon Bteomomphedtafaitgie Thainlorl rsdndhiess chaiimhibitory

al kyl _group having 1.to 6 carbon atons is preferable .
G e O TAT G CHATTBr S BrGHCHEG ChAT Tl KT TgroUpe Peing
hewé send 0 theCanbeptahensnd stH®NE isf effalkfmalian species,
Exanpl es thereof are nmethyl group, ethyl group, pro

| .
qHeigs REBEFOpY tEroeaHIRYF Odr 6&5@6?@55&&%15%%95%%6&0

| SORYE VL2 Ol QU sRENTYL & QUMD 3 bexyd 5 950uPn | S@NEX 1 ¢
group, heptyl group, 4,4- dinethylpentyl group, octyl

grewpep 2t 2y A-dtabeisthylgpéntodatdnoupndndry b ygdowpyund healing.
deayl group, and various branched chain isoners -
t hereof. Further, the alkyl group may optionally and

i Bclepencsmt FoR beasrbsNe togedriy INVENHISWbSti tuents as
i stedbel ow, if necessary. The "alkylene:grqupﬂ or the ,
"alkyléﬁ%me#ﬁ%ﬁﬁﬁﬁa gp@apﬁﬁpent compound ( is illustrated in

more detail.

The definitions for each term used in the description of
the present invention are listed below.

The “halogen atom” orithe “halo” means chlorine, bromine,
fluorine and iodine, and chlorine and fluorine are preferable.

The “alkyl group” means a straight or branched saturated
monovalent hydrocarbon chain having 1 to 12 carbon atoms. The
straight chain or branched chain alkyl group having 1 to 6 carbon
atoms is preferable, and the straight chain or branched chain
alkyl group having 1 to 4 carbon atoms is more preferable.
Examples thereof are methyl group, ethyl group, propyl group,
isopropyl group, butyl group, t-butyl group, isobutyl group,
pentyl group, hexyl group, isochexyl group, heptyl group,
4,4-dimethylpentyl group, octyl group, 2,2,4-trimethylpentyl
group, nonyl group, decyl group, and various branched chain
isomers thereof. Further, the alkyl group may optionally and
independently be substituted by 1 to 4 substituents as listed
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or branched dival ent saturated hydrocarbon chain
having 1 to 12 carbon atons. The strai ght chain or

whe@sosds chai n al kyl ene group having 1 to 6 cR€D®IR004/011312

atons is preferable, and the straight chain or
branched chai n al kyl ene group having 1 to 4 carbon
atons is nore preferable. Exanples thereof are

net hyl ene_group, ethyl ene group, propylene group,
e Why%%n%eﬁg%%%Fyetc. I f necessary, the alkyl ene

group niye ORNIGNAIHY ReUPULSET {1l eh 1y Il S GRBNEBANSE raight
as the above -nentioned "al kyl group”.” Wiere al kyl ene
g b upsarcheldfd el erbo\an tatttadetd atydpwe adivoheceatinchadng 1 to

atons of the henzepne ring. ey, form_an_annel at .
e e
t heogamea maf Do bbb ehatbey s pratrbaebed, and thaystraight
pptionally be substituted Qy one or nore substituents

def? he @ T BEhahehadn@ehly Lo dpOUReRiE Y §thoaf GRrhen atoms
by anghed %PQP¥?%@E&.hﬁﬂ&ﬁ&ﬁ%ﬁpQﬂgygdfIE?@'%%E%jﬂ%ﬁgzgroup,
B an avi ng at

car bon at east one doubl e bond.
Pethelabt em@lkenplkogydepeisraust taigkthyhane group, etc. If

branched chai.n al kenyl group having,1 to ar bho . .
PERERSERE e SR Re SRR Y BPshehgnt el §¥Bstituted in
at Kenyhmar QaPnbavh 80t Ae t bdvEanbOni 8HOAE 4 Bk YDI §roup” .
preferabl e. Exanpl es thereof are vinyl group,

2- pr opeMRrYyrdLpy L BopuPEAYPS grSupie fANEG eAveyradfpch at two
4dpﬁf£§&¥ 35948 n %’tﬁﬁ@ egy! QLo Zshexenyl 9keuR. form an
3- " hexenyl group, 2-heptenyl group, 3-heptenyl group,

4ahepl ehydl Gincup si8-ovnctearyyl mgmbapedIsarornanyle goggpher with

RS T30 RO Y U0 ofpd ML ERY oprionaily

abkesibs8i eupPe By Ophé 08al hyrangubsdepeadest iyr Deed below.
substituted by 1 to 4 substituents as nentioned bel ow,

i f neceStar 2l NPRyl (k@Y PRARE cUp CTREIRE L5t ERYHISS
of,oRE28¢0ed ﬁ%%gé@gbeMQngﬁﬂqgﬂﬁﬁﬂ?@ﬂt%aﬂQn@agbbﬁ 4€oms and

cargon at ons
having at least one double bond. Preferable alkenyl group is

a straight chain or branched chain alkenyl group having 1 to
6carbonatoms,andthestraiéhtchaincn:branchedchaiﬁalkenyl
group having 1 to 4 carbon atoms is more preferable. Examples
thereof are vinyl group, 2-propenyl group, 3-butenyl group,
2-butenyl group, 4-pentenyl group, 3-pentenyl group, 2-hexenyl
group, 3-hexenyl group, 2-heptenyl group, 3-heptenyl group,
4-heptenyl group, 3-octenyl group, 3-nonenyl group, 4-decenyl
group, 3-undecenyl group, 4-dodecenyl group,
4,8,12-tetradecatrienyl group, etc. The alkenyl group may
optionally and independently be substituted by 1 to 4
substituents as mentioned below, if necessary.

The “alkenylene group” means a straight or branched
divalent hydrocarbon chain having 2 to 12 carbon atoms and
having at least one double bond. The straight chain or branched

chain alkenylene group having 2 to 6 carbon atoms is preferable,
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havi ng at | east one doubl e bond. The straight chain or
branched chai n al kenyl ene group having 2 to 6 carbon

wW@t@s®13336 pr ef er abl e, and the strai ght chai n orP@T/arobed 1312

chai n al kenyl ene group having 2 to 4 carbon atons is
nore preferable. Exanples ther@of are vinylene group
propenyl ene group, butadienylene group, etc. If

the al kyl tiopally b .
OB EPELR L 5 o058 SUBEETERBRIRSAE RDRTTbhea® BECHR P2V ng

i3 Necessabkn ¥hene akkeoyd ene QS . aSEQ@faE@%@ 8hevEof are
attach at two different carbon atons of the benzene

rvhgyleheyoformm arcranetlansd offowe, bBhkadiespene group, etc.

ered carb I . f d b
TOESE R B Sl ahae S BRI 0 supericuced
ap{yaches, 4a§@b@ﬁyt@@ﬁwr@élryerb@l@mmémmd b:y nemeaamry

nore substituents defined bel ow. The "al kynyl grou
neans dieraigghieror %?%WSrr@ﬁoééﬁéﬁﬁdh%PBEaﬁBBﬁch at two

ffe?@ﬂ%n@a§bohe%¥oﬁ§‘%frkﬁgeﬂgﬁ%$né”¥hﬁﬁef%ﬁ@?l%orm an

yny group I's a strai ght chain c>rbranched chain
ahkgﬂyat@ddhpmhasmngnisEUeﬁI@ﬂﬂhﬂﬁxhcawbocandeth@ g., a fused

strai ght chai.n, or anche ain_a n roup havi.n
oG 8t Ao 40O "Ce ROFB rerer oY ob CEany b e dhey are
taetséﬁe@reaﬁdpmapyapklgh@mmy %ebwﬂbﬁﬂlﬂﬁﬂ@ﬂbe one or more

2- but group, 4-pentynyl group, 3-pentynyl group,
2Sﬁ%§§h§me@?@u%efgne%e&9%9w group, 2- heptynyl group,

3- hept ﬂiﬂpn Ay MYhe HOUP, s Bra AFY W 1 Qithed
3- nonyny gr Q%yl %roup % J%gﬁaynyl group,e

4mod°w@t§ny|hXﬂlnﬂﬁrbﬂm:CHHM@ hbkynyl aigriees ape triple bond.
i t | b bst it
SPbstritetr P Ls RORBRENG o v 3 Fiieedblargti fng® Brancned

@Méiﬂ%!l%ﬁnyﬁlr @H@upm&galrmmcda:ﬁb@n atohisGy&hd @ he straight
nonoval ent saturated hydrocarbon rlng haV|qﬁ 3to 12
rELed hy

car®bdn oat branchad el hBh6EPYLIE Vit @r bSarboR atoms
“E;(L( Pév%ﬁgfér }ng C%}%{blaéso%ér%dpraa:eorﬁ}ﬁf%rﬁfl group,

3- butynyl.;?gi;, grgutynyl.group, 4-pentynyl group, 3-pentynyl
group, 2-hexynyl group, 3-hexynyl group, Z2-heptynyl group,
3—heptynylgroup,4fheptynyigroup,3—octynylgroup,3—nonynyl
group, 4-decynyl group, 3-undecynyl group, 4-dodecynyl group,
etc. The alkynyl group may optionally and independently be
substituted by 1 to 4 substituents as mentioned below, if
necessary.

The “cycloalkyl group” means a monocyclic or biéyclic
monovalent saturated hydrocarbon ring having 3 to 12 carbon
atoms, and the monocyclic saturated hydrocarbon group having
3 to 7 carbon atoms is more preferable. Examples thereof are
a monocyclic alkyl group and a bicyclic alkyl group such as
cyclopropyl group, cyclobutyl group, cyclopentyl group,
cyclohexyl group, cyclcoheptyl group, cyclooctyl group,
cyclodecyl group, etc. These groups may optionally and
independently be substitutedby 1 to 4 substituents as mentioned
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a nonocyclic al kyl group and a bicyclic al kyl group
such as cycl opropyl group, cyclobutyl group,

wey@somsné yl group, cycl ohexyl group, cycl ohepe@t/JP2004/011312

group, cyclooctyl group, cyclodecyl group, etc. These
groups may optionally and i ndependently be substituted
by 1 to 4 substituents as nentionedbel ow, if

necessary, The cycl oal kyl group optionally be, ,

R Re et Tae S asa Ko dPaR ol PRy SRtionally be
upsRd Lt 8¢ & dvtd0eat heR tEUNGy d et 8risah WFddE@r an unsaturated
h%drocarbon ring and unsaturated hydrocarbon ring may

0

Yippadryor ohtad n( amidxgyenrateom hadnecavgen &ioem akd

s wi_t.hi n e :
R A A e L R R e
ussah uraahed rbydnociasor subguretdie Sptoorsd,lwidnth the ring,
i ndependent|ly be substituted by 1 to 4 substituents as
nmehtiSGTEF BN oWr LF &S TR oRF ‘Rélsia&élﬁétﬁrdo]a}ﬁdr feaRseq ring and

MPROCYSL & €uPLt b CyGhiScdivah eplngahsy abedo By 60881 PONd
ring having 3 to 12 carbon atons, and the nonocyclic

sandeptrdeniyly beasWosit Hrotgd havk ig Bstbstituehba aft bagtioned

i$ 9r$ferable. Exanpl es thereof are a nonocyclic

a ?y?ldene group and a bicyclic al kylidene group such

as cyclmps opyydoedek g Ddghe cyedabUtydatene @sowpyclic or

cycl opentyl i di ne %roug, cgclohexylidene group, etcg. .
€SECHF BuUPST AR bpt R BhER ?/dalﬁlild?‘hﬂ%ﬁ%ﬁlaeﬁ%‘flg paving 3 to 12

subshbh Ui €shdy dhd et sibsidyiuent s .25 -ABBH AY8GoRELBYL group

if necessary. Besides, the cycl oal kylidene group may
obavonald yobe ceshdansednaiitshpaesarabated Fyampbes Bdwreof are
ring or_ an unsaturated hydrocarbon rji.n i :
A P R e PR R i e aa ekt ansas orou
réfghnay optiopadpyltoatal gratp pXygeholbt oyl idenkt § oOED,

ato a sulfur atom SO or SO2 within the ring, if
n%légl,%%‘?%y?l%h‘aet%O%nd%%%%%lh%%%%%%% ‘B&?ﬂ\‘%ca‘%ﬁn These

r§PGuaoddnepinsakun gt £dq ivdiQeallRen 1) B SBYsPetuted by 1 to

~optionally and i ndepéendently be
4 substituents as mentioned below, if necessary. Besides, the
cycloalkylidene group may optionally be condensed with a-.
saturated hydrocarbon ring or an unsaturated hydrocarbon ring
(said saturated hydrocarbon ring and unsaturated hydrocarbon
ring may optionally contain an oxygen atom, a nitrogen atom,
a sulfur atom, SO or S0, within the ring, if necessary), and
the condensed saturated hydrocarbon ring and the unsaturated
hydrocarbon ring may berptionally and independently be
substituted by 1 to 4 substituents as mentioned below.

The “cycloalkenyl group” means a monocyclic or bicyclic
monovalent unsaturated hydrocarbon ring having 4 to 12 carbon
atoms and having at least one double bond. The preferable
cycloalkenyl group is a monocyclic unsaturated hydrocarbon
group having 4 to 7 carbon atoms. Examples thereof are
monocyclic alkenyl groups such as cyclopentenyl group,

cyclopentadienyl group, cyclohexenyl group, etc. These
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substituted by 1 to 4 substituents as nentioned bel ow.
The "cycl oal kenyl group” neans a nonocyclic or

whr@polizes nonoval ent unsat urat ed hydrocar bon rP@LJP2004/011312

having 4 to 12 carbon atons and having at |east one
doubl e bond. The preferabl e cy8l oal kenyl group is a
nmonocycl i ¢ unsat urated hydrocarbon group having 4 to 7

carbon atons. Exanples therepf ar nocyclic al kenyl
GFOURS Joh ORETEDER Gyt ryIC TRIUET Tyt PEpRA St Byt Py 1 to
o4 %{%st@)ﬁ@ie@ﬁ@(%)’rher@i%d %te‘low-[h§§%9§dlé§!39aﬂ'§ﬁ.y Besides, the
optionally and i ndependently be substituted by 1 to 4

sepet pa Lierit sl a5 omring v e dsslagwy e osadessadyvith a saturated
' kenyl ' be, :
Egﬁgggéaﬁﬁgﬁtﬁygégg%u$£¥u%9%9&9aggd ﬁﬁ&f@@gé%gnaﬁlng (said

ense ed hydrocarbon ring
unsial tis ad @ ¢ yidy dicacdobot tdg agd(wwad b wattisdhgdrocarbon ring may

hydr ocarbon ri ng and unsat urated hydrocarbon rin

opR T BARHY COM A AP AU &R & RAECrOgER aitgﬁrmé sulfur

Syt SHr S@t@ﬂsogQi@hi%hWﬂimgn { e dddiGaryf) ,NELETIRT ¥dndensed
, and the condensed sat urat ed hydr ocarbon ring and the

uss i v e @ & vy dcackoboni 19 agdndye besepurehatihydaegarbon ring
i ndependent ubsti.tuted b to.4 R t.s..as

AT EneP b S (B A0 f, SHERL RS n8%1 o
nomesytthen®s Hi oyeht Condgabelated hydrocarbon ring

having 6 tqQ 12 carbon atons, and having at |east one |,

tripl e B¥hd SRS 3pretailaBreley chealRyhy IOy iics 07 picyclic

RROLY G4 Cc MNSAL M & B hYAdrRCAERAR GIEOUP ARG S E8ofs, and
carbon atons. "Exanpl es thereof are nonocyclic al kynyl

gravupsg silc B eastcpokobeiphy | begpdup Theyeredesyhyk groupalkynyl
These groups nay. opt.i onal | e.su itut 0 4 :
ot LA PR ONE PR PULRERh beblipthaving 6

Besi glesarbhie syshoal kyup Igrouthamyo Opidconddoeyaidc alkynyl
i ndependent|y be condensed_wi th a saturated

h?ﬁ?%@%ﬁﬁﬂﬁl@ﬁn@yeioaﬁtﬁﬁgét%¥%T%d‘Hﬁﬁ%ﬁ%ﬁﬁﬁﬁﬁ'gFﬁﬁp' These
(§ebdp sl abed oRwdnocaE hon- £ NG, B pinsat yratedstituents as

‘hydrocarbon ring may "optionally contain an oxygen
anentienedtlpelew, aibmpecessary. Besides, the cycloalkynyl

group may optionally and independently be condensed with a
saturated hydrocarbon ring or an unsaturated hydrocarbon ring
(said saturated hydrocarbon ring and unsaturated hydrocarbon
ring may optionally contain an oxygen atom, a nitrogen atom,
a sulfur atom, SO or SO, within the ring, if necessary), and
the condensed saturated hydrocarbon ring or the unsaturated
hydrocarbon ring may be optionally and independently be
substituted by 1 to 4 substituents as mentioned below.

The “aryl group” means a monocyclic or bicyclic
monovalent aromatic hydrocarbon group having 6 to 10 carbon
atoms. Examples thereof are phenyl group, naphthyl group
(including l-naphthyl group and Z2-naphthyl group). These
groups may optionally and independently be substituted by 1 to
4 substituents as mentioned below, if necessary. Besides, the

aryl group may optionally be condensed with a saturated
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a sulfur atom SO or SO2 within the ring, if
necessary) , and the condensed saturated hydrocarbon

WO 2009/002326 he unsat ur at ed hydrocarbon ring may BET/JP2004/011312

optionally and i ndependently be substituted by 1 to 4
substituents as nentioned bel o®%. The "aryl group"
means a nonocyclic or bicyclic nonoval ent aromatic

dr.ocar b group having to carpon atons. : .
P Ee BRar EOFBaPE PRHy P P BapSanaRRE AR BpBuping (said
(5Behivdt BE hlyd IRRIMIN r OF § ¥R gk 2 u Rty Ryl r8Ea¥Bbn-ring may

These groups may optionalTy and independently be
sabsippateéd pynlain an semsien lﬁémns &s Imogsme d tieel, ow, sulfur

' gtgﬁzﬁseﬁoﬁ%ﬁiﬂﬁ%t :}ejl % YN s'?.‘tyy °p5n8”§le' dondensed

bé co a sa rocar on r|ng or
unsatinaatadc iy eodrdon ihgngr (t$1@| dnsat urated hydrocarbon ring
%drocarbon rlng}and unsat ur at ed hydrocarbon rlng may

BY ONSI PHTEORR BT 3 OAARRP AT 1% 1R (65 tattem Py 1 to 4

SghﬁgﬁléheﬂtsSgéoﬁeéﬁgoﬂééthléﬁe rlng, i f necessary)
, and the condensed saturated hydrocarbon ring or the

unsaturﬁh@dwhyﬁﬁnnaﬁbmhmpmngynéycb@ebproemal19 Himg” means an
in n y uted by 1.t0 4 subs nts_as

Q ggngggéglggﬁr §g§£8%3a%u9a¥e ﬁ%ﬁﬁ% CF 4! heE8t8afSns
heheépeménelylmemgram amsat:ur;aheﬂtdsryﬂmcakp@@n atom and
ring caoantaining 1- 4 heteroatons_independently

s8l et EHTf RbATa ﬁP?rBB%np5?5ﬁ¥a%%eo??@ehsaﬁoﬁ1aﬁa grmembered

SEE%HEa@EQ”braﬁﬁs&@@rQﬁ@&eﬁ?@k@cgﬁﬁohsrﬁné cbftaining 1-4
nbered saturated or unsaturated hydroCarbon ring

cbﬁtarﬂahgmi lndhpeedeatbmssehdepeddénOMyaseLéu@@dn atom, an

rogen an _gxygen_atom and .a su
a o?zr?I a%ngp %gldt et eo%urarg%yrlg?iﬁ%‘&py%hrﬁ%e Eare pyridine,
pyyazmbainéyr piratbhepheaean pythobghehsj dpg@k@le, imidazole,
pyrazol e, oxazol e, isoxazole, 4,5- dihydrooxazol e,

tAVA38PES: | SBERPAS ol LSO¥RFALF azht 879t RYaspPBazole, thiazole,

Le56889L 801 81 Con ARG dheM: A¥LIidNer cP¥ELEN A Ner e, Among
“pyr azi ne, furan, thlophene pyrrole i m dazol €,

okheo} epyahdlnﬁ; apprémeahnge pyedeinapl yfuran, thiophene,

pyrrole, imidazole, oxazole, and thiazole can be preferably
used. The “unsaturated moﬁocyclic heterocyclic ring” may
optionally and independently be substituted by 1-4 substituents
as mentioned below, 1f necessary.

The “unsaturated fused heterobicyciic ring” means
hydrocarbon ring comprised of a saturated or a unsaturated
hydrocarbon ring condensed with the above mentioned unsaturated
monocyclic heterocyclic ringlwhere sald saturated hydrocarbon
ring and said unsaturated hydrocarbon ring may optionally
contailn an oxygen atom, a nitrogen atom, a sulfur atom, SO, or
SO, within the ring, 1f necessary. The “unsaturated fused
heterobicyclic ring" includes, for example, benzothiophene,
indole, tetrahydrobenzothiophene, benzofuran, isoquinoline,
thienothiophene, thienopyridine, quinoline, indoline,

isoindoline, benzothiazole, benzoxazole, indazole, dihydro-
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used. The "unsaturated nonocyclic heterocyclic ring"
may optionally and i ndependently be substituted by 1-

wd2@alsi3eé uents as nentioned bel ow, if necessar@T/JPoet/011312

"unsaturated fused heterobicyclic ring" neans

hydr ocarbon ring conprised of 1® saturated or a
unsat ur at ed hydrocarbon ring condensed with the above
nent i oned. unsat ur at ed nonocyclic heterocyclic ri

W n ”
WheP@UERP HLIRAt U BE ed F%%r B&® r ﬂ‘?@’—e&ﬁ(ﬂ:yﬁiﬁl& rl_%g also
unsai Ya&t edo fyds 0L agbog, r§ NG, [y opidLAGt y contain an

oxygen atom a nitrogen atom a sulfur atom SO or

S2 wi tThe theterogyclfl hevswssary mamyalargataratedf the
fused heterobicyclic ring" includes,. for._exanple,.. .

HRRG LT R ophbrl, | WG 61T FEES ARYBP ORehb Bt I ophenitic ring or
beRz of U @Ped | SO N i b itdi e Riiephand, a monovalent group
t hi enopyri di ne, quinoline, indoline, isoindoline,

behzbhdi sabreate@nyoxareon of | Haazdreve uneRtiored unsaturated
o . . her . o ring .
OO Lo By FUTLTEE g bt 85 oL ot iy
"heter ocyT Inddesmmans & e rievad ety arydumagf dotel caledley and
-penti oned unsat ur at ed, nonocycli¢c heterocyclic ring or
UhRAPETATCRT | o8 HeT et BT Ty BVi & EPihg ARG R RGho i e t toned
okeupwof the saturated version of the above -nentioned

unsat urated monocyclic heterocyclic or unsaturated :
fused hEterebikeperilcI¥ewy’ mearfed dsyaryl grAaep and ones formed

h I \y i o I ” i n t
sﬁ%g%?g%gé% %§313?2§5 @ﬁ%% i?ﬁgn%sggggnéiti%%% bel ow.

The " al Kan0pll kgrgupt onpans s onayl f gmedbandi rodiesy an “alkyl
forned, by binding an "al kyl group” to a carbonyl -

g? bup? T%% a%lﬂ%§9e@r%ﬁﬁm'neans ones formed by binding

an "al kithe GfHY's thierd fOY GeRk abere Zhensybstipt UgBludes, for
for the above each group includes, for exanple, a

haxegehe at drig£ogen a1 olr ined - chf brphELe brefid peine, bromine,

_iodine), a nitro group, a cyano group, an oxo group, a hydroxy
group, a mercapto group, a carboxyl group, a sulfo group, an
alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, a cycloalkenyl group, a
cycloalkynyl group, an aryl group, a heterocyclyl group, an
alkoxy group, an alkenyloxy group, an alkynyloxy group, a
cycloalkyloxy group, a cycloalkenyloxy group, a
cycloalkynyloxy group, an aryloxy group, a heterocyclyloxy
group, an alkanoyl group, an alkenylcarbonyl group, an
alkynylcarbonyl group, a cycloalkylcarbonyl group, a
cycloalkenylcarbonyl group, a cycloalkynylcarbonyl group, an
arylcarbonyl group, a heterocyclylcarbonyl group, an
alkoxycarbonyl group, an alkenyloxycarbonyl group, an
alkynyloxycarbonyl group, a cycloalkyloxycarbonyl group, a
cycloalkenyloxycarbonyl' group, a cycloalkynyloxycarbonyl
group, an aryloxycarbonyl group, a heterocyclyloxycarbonyl

group, an alkanoyloxy group, an alkenylcarbonyloxy group, an



iodine) , a nitro group, a cyano group, an 0x0 group,

a hydroxy group, a nercapto group, a carboxyl group, a
wamoso1geoup, an al kyl group, an al kenyl gr oupPCHEAP2004/011312

al kynyl group, a cycloal kyl group, a

cycl oal kyl i denenet hyl group, adlcycl oal kenyl group, a

cycloalkynyl group, an aryl group, a heterocyclyl

up, fk@f%ﬁégxb é@% ¥§21§b$%£% %ﬁ%&é& éﬁgn§ibxy group, a

C¥§&P@$f@@ﬂ&ﬁ%&%ﬁ%ﬁ?@bx@-&ﬂ@&@ﬂ'%%ﬂyélﬁélﬁy adfonyloxy
aryl oxy group, erocycl yl oxy group an al kanoyl

ggb@@p,a@na¢kth¢b@¢®mhv$ygq@@@p ah m@¢@¢ ykﬁgqbonyloxy
gL oup. &.C nyl. gr

7B R FRER Sy BRghOGm B00RaTnig T et pan g imya hio
O¢ oo, ad @%il@@lbpﬁﬂhl?rgmmupa.&e¢ﬁ¢1mamk@myBIMDmy¢roup, a
gégg oaggygyk§ﬁ¥$g§y§§¥b6%;$¥£} S%o%%k&&ylgxgggégggyclylthlo
%{f&&l@' Kl RS QQBM# o %aoﬁogy&inﬂ%ﬁ%%%&@wb mono-

oup, a cycl oal kynyl oxycar bonyl  group,
avyl@WUﬂiﬁimﬂmﬂamﬂmnugrqyphe@emoeycl9ro&yc@lb@hy¢arbonylamlno

I 08B, AL RLAAD O] OFY_ O OHD B 51 KEIME G RaY! 91

cyTkpatkyt caybanyhexyrgieupan aatyel oal kemyl emt bonytoxy, an
roug a_cycl oal kynyl car bonyl oxy_ group, an |, .
af§¥ @%b%ﬁ@y%%vlg?o@ﬁou%rh%%e?%%&%V§f§%¥%%%ym%x9roup, a

hi . al I u -
SFRESTI T2 IR AL 0808, 2 rono

CVChi%ﬂd@ﬂ%daﬂhammgﬂogpoua,Gytaé3NR§n9Eﬂhwé G op, aanalkenyl-
%g hlo pn %?h H%%P yCl thl 958 péiggnfgéﬁg%lsulflnyl

?roﬁbkaﬂoyyaﬂbﬁbkgﬁybﬁulﬂlﬂpDOgro@p,da cycloalkynylsulflnyl
a koxycarbonylan1no group

aB§PeRr GOhFFHAPHOL gpa&¢Iﬂaﬁwaﬁk9¢%%¥?CY%&Y%%?%%1@¥%aﬁoupr an

anﬁgk¥L§E&ByPn¥£§ﬂbnoaHrQPQenﬁfsélféﬁylf%ﬂ¥u§n1Qﬁ
-group, an arylsulf onylam no group, a carbanmoyl group,

aahbmoylsolfdnylagkgupar@aﬂnyloglbmbsuhfﬂ@hb greep, a cyclo-
&gﬁéyf ¥i ég(NJ; a cygikgiﬁ £§l§n¥kog§9%ﬁnnﬁn an aryl-
sulfonyl group, and a heterocyclylsulfonyl group. Each group
as mentioned above may optionally be substituted by these
substituents.
Further, the terms such as a haloalkyl group, a halo-lower

alkyl group, a haloalkoxy group, & halo-lower alkoxy group, a
halophenyl group, or a haloheterocyclyl group mean an alkyl
group, a lower alkyl group, an alkoxy group, a lower alkoxy group,
a phenyl group or a heterocyclyl group (hereinafter, referred
to as an alkyl group, etc.) being substituted by one or more
halogen atoms, respectively. Preferable ones are an alkyl
group, etc. being substituted by 1 to 7 halogen atoms, and more
preferable ones are an alkyl group, etc. being substituted by
1 to 5 halogen atoms. Similarly, the terms such as a

hydroxyalkyl group, a hydroxy-lower alkyl group, a hydroxy-
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sul finyl group, an al kynylsulf inyl group, a
cycl oal kyl sul f inyl group, a cycloal kenyl sulf inyl

w@e@ap12326 cycl oal kynyl sul f inyl group, an aryl Bol/ir2094/011312

group, a heterocyclylsulf inyl group, an al kyl sul fonyl
group, an al kenyl sul f onyl grolp, an al kynyl sul f onyl
group a cycl oal kyl sul f onyl group a cyclo

| sul f | | sul f |
SRIEOTY St snp e ERRuplotte SHE Ly hti FigapRyehenyl
g@@dﬂp Bagh ghoupkas Geslp Onetk abqy@lrr@yswwlomdéovﬂgﬁone or

substituted by these substituents . Further, the terns
SHERSASY I MY GAPKPIS -gr Bupferalhhe ones anerampiyly Lgreany, etc.,

ha?g%ﬁeny §%¥%%8g§kpﬁ% al &ﬁé%gﬁg%ﬁﬁ{&ﬁ’groﬂg%ﬁ%ﬁ%preferable

abkgk agreoap al&kyllog\emupj Ieytlc grkmnpqg anbaltkomyegrkqup ‘to® hydroxy
| ower al ko roup, Ié grou or a heteroci fl
g%ﬁﬁpfheré hEtEer, tfe%f%?lf U ToCas2 et Rl &bkogyatkyl group, a

e&@wérb§198x§§p§§ltéﬂd%%)b%n@@@k@&y“@ﬁ%eQa£99§ﬂ §§6HB% a lower
resgectlvel Preferabl e ones are an al kyl group, etc

bel @Xﬁu%QWEFuﬁéﬁYbygIOUD 7ahakéfenvallbosy gmdupore lower

DEBLELIE;0o5;BLE, 202 AL 00U L4 B Mgy o sover

st ogen’a
teﬂksxgumbwas alhyﬂyquﬁnkybngamuaxy@hbmguogyouplQw&[a lower

rou ydr ox al koxy oup, a hydroxy -
ngpksﬁy g%@ﬁpar%eaan%y%‘?ﬁ nGVFOl@E’ou%t‘FrearP%\%Pg
aEEBEtQEQEBdI@§QnM3Q%HﬂgréQﬁﬁ&b&ﬂbgguB¥ ONErOf e PREFe ones are
hydroxy groups. Preferable ones afe an al kyl group,

eti@ alksblegﬁgus?ukgwtu{o@dn@ysqkiiblﬂum@rbow tgr étﬁdggomndroups,
t
TBHG, RoSEcheBbesapse Bheoda! Y oBhOMurBlE, eehel MBeins

teuhstsuaheaSbgnlat&oxyankykygg@uppsa | ower

al koxyal k roup, an al koxy - |ower alkyl group, a
| ower aT]R% Eléqrm? v@e?yla?]kxﬂt gar%p,a%’r%aémgp@owed alone or

JEQUBar® &BWRKoahKOXYRh IO A OUR, aqnqﬁl K@y al]Jo%‘ﬂ)egroups as
“al koxy group, a lower alkoxy - |ower al koxy group,

abResyphedypbgreupayvinadan howersubstituent.

The term “lower” used in the definitions for the formulae
inthepresentspecificatioﬁneanse;straightorbranchedcarbon
chain having 1 to 6 carbon atoms, unless defined otherwise.
More preferably, it means a straight or branched carbon chain
having 1 to 4 carbon atoms.

The “prodrug” means an ester or carbonate, which is formed
by reacting one or more hydroxy groups of the compound of the
formula I with an acylating agent substituted by an alkyl, an
alkoxy or an aryl by a conventional method to produce acetate,
pivalate, methylcarbonate, benzoate, etc. Further, the
prodrug includes also an ester or amide, which is similarly
formed by reacting one or more hydroxy groups of the compound
of the formula I with an o-amino acid or a p-amino acid, etc.
using a condensing agent by a conventional method.

The pharmaceutically acceptable salt of the compound of
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al koxyphenyl group neans an al kyl group, etc., being
substituted by one or nore al koxy groups. Preferable

wor@s/og3es an al kyl group, etc. , being substitpetEaPA0g4/01312

to 4 al koxy groups, and nore preferable ones are an
al kyl group, etc., being subsﬂﬁiuted by 1 to 2 al koxy
groups. The terns "aryl akyl " and "aryl al koxy" as used

alone or art of another gro refer to
RO g OaE o e £08 S hadi T i GyAn alkeli metal

Sg@éﬁ'égeﬁlthlﬁﬁ L 8583 ¢ homﬁéta§§fgm'ne€8€ d§féQl£'@ﬂ§h an
for the formulae in the present speC|f|cat|on nmeans a

stthi bhre craprlamstied sachons ceal ol b imaprie Sioi @%ncbona salt

at ong z;HH' °SF gfﬁﬁ;‘ﬂﬁ‘dmm heryy se, ; More, pLef ££‘9'1¥a such as
neans A strai g ranthéd cafbon ¢hain aV|ng

damacROAmAt ONBLiABE dpeohanglambass Bﬁsﬁﬁéﬁreﬂlﬁylenedlamine,
carbonate, which is forned by reacting one or nore
hydPekyl gPbups ot~ AHe/ @Hpsimd of the formula | with

a@r?§¥ﬂ1§‘&£8§yﬂ8€ﬂ§/l?é&?ﬁbrﬁé‘%ﬁ&'n@ﬁ ROmat Kyl gﬁucé‘ééﬁ%ﬂe,

or an aryl by a conventi onal t o produce
atei@tbanplaaiaeeandethY@am@bnatElamenzoaae$abtcw1th an
i ncl udes al so. an_es

RSt S PEOPLYE L RchYaES AL aD A S T PRt Sfte acia,

hiy gl BX Yo 9L OURSL Df stlEFuearpadnd, ofi t hec faarimyl @hbswhbhla acid,
a- amino acid or a_b- am no aC|d etc. using
cORdensihg yentib] an PG afaf THIhEE. fcrﬁélc acid, acetic

pﬁéiﬁfa%%%fﬁl%fi‘! lyaaeqert:ahlie §@i& QJaﬂJ%%cCQEPQU%cQJ‘;Ml% acid,

f or muf i ncl udes for éexanple, a salt wth an al kal
nﬁMm@rsqcmCE@,Imalﬂlnnaqmﬁmlh@ctpatassﬁunmaénc acadsatartaric
Wi th and%%kallne earth netal guch as

RGN R ™ Bt 602 %k Bar pA0F TR S REe Go e 4 dan e cid,

Vib& 1z &@fle O DaGhH Ec kasiel,sueb . asoman®al umitghaehi&€idic amino acid
di et hanol am ne, |ysine, ethylenediam ne, t-butylam ne,
tSUGRt P aRPPRICLF] §C{ﬁyd9%sk§%%%y@§l%m fbfet hane,

N'nEthyfhélégﬁEEﬁﬂ&mbf the present invention also includes a

mixture of stereoisomers, or each pure or substantially pure
isomer. For example, the present compound may optionally have
one or more asymmetric centers at a carbon atom containing any
one of substituents. Therefore, the compound of the formula
I may exist in the form of enantiomer or diastereomer, or a
mixture thereof. When the present compound (I) contains a

double bond, the present compound may exist in the form of

geometric isomerism (cis-compound, trans-compound), and when
the present compound (I) contains an unsaturated bond such as
carbonyl, then the present compound may exist in the form of
a tautomer, and the present compound also includes these isomers
or a mixture thereof. The starting compound in the form of a
racemic mixture, enantiomer or diastereomer may be used in the
processes for preparing the present compound. When the present
compound is obtained in the form of a diastereomer or enantiomer,

they can be separated by a conventional method such as
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tri et hanol am ne and dehydroabi etylamne; a salt with
an inorganic acid such as hydrochloric acid,

whyaso3esri ¢ aci d, hydroiodic acid, sulfuric ap€™JP2004/011312

nitric acid, phosphorlc acid, etc. ; or asalt with an
organi c acid such as formc a&fb acetic acid,
propionic acid, oxalic acid, nalonic acid, succinic

a%h@om%%??&b@h90b§ fgahﬁasnaﬁlérygeg&ngzaﬁhen mal i c

aci d, aric acid, citric acid, nethanesulf oni c
aci d, eihaﬂégutioonlthacpdeseehzenmggtm@nl ) athd]lué¢s. an

it Rt T B SoRe ToROnaTar Re S Begh fRereot.

i nvent i DReabpsoibAgl udesuBs i xttES @ﬁs§t@f§@é§0ﬁ@ﬁ§cy@llc
each pure or substantially pure isomer. For exanple,

tﬁ§t6F@§§ﬁﬂl§oﬁﬁ69n@fn%@ed@RQ%ﬁﬂﬂI%PﬁﬁﬁVéiﬁhésoﬁnnﬁﬂéaturated
t
g@%ggg&&hﬁccEEE8E8$QE%2F8?EHS ﬂ£8H1ﬁ83 gbegagﬁﬂmy pae

tituents . he*co
f enbekatlhitpdybexilst subshetﬁennsoéeéeanédoﬁeomothe group
di astereoner, _or a_m xture thereof. Wen the present

cGRPBUAGTPR) CtontaingeR aBa%ré368ﬁ6“>HHSHBre%éHF“K>groupr an

C@RBQ}!I&QJEHHM }Syﬁﬁxylngkhﬁpf %ﬁé@&aﬁ@@@dﬂ&, b%d}%fﬁl group,
(cis- und, trans - conpound) , and whe

pﬁéﬁéh@a@éﬁﬁ@uﬁﬁl@lEyé@ﬁﬁ@pngnaﬁl$ﬁ§@ﬂug%@wﬂw @@ﬁﬁugauﬂ-group,
?%eﬁgE?BQX}yétpﬁgu ea952828%%§9ﬂ98gﬂg oéﬁéUErs% cyclo-

orm o aut e presen
iadkadgi ghesp,iaopgcéoenkgnpixgubeptheneefleQEOup, a

sha tin 09 ound in the orn1of a racem ¢.m xture,
SHEFBRUFLSL G QSPer St STy B tRedd ALUHEYLIOKY group, an
péQ%9ﬁ§§§x§0§rBﬁ§PaélBgcibglﬁpﬁéﬁ tg@@ﬁpouadcywmsalkeﬁyloxy

present conpound Is obtained in the form of
dga§ﬂ§veénﬁVCépaéhaﬁvﬂ@ﬁﬁr9r@h@y @anab§l§§wagépéﬁ by hetero-

LEVLLTALC M, SUR0SE G PSR Mg oxoue,
cenpamhgnyn¢arhohydegranp;narapnneamkgﬁcsabbnyhydranp, a
SRR R BB S P i TS A2 1 oroup, 2

arylcarbonyl group, a heterocyclylcarbonyl group, an
alkoxycarbonyl group, an alkenyloxycarbonyl group, an
alkynyloxycarbonyl group, a cycloalkyloxycarbonyl group, a
cycloalkenyloxycarbonyl group, a cycloalkynyloxycarbonyl
group, an aryloxycarbonyl group, a héterocyclyloxycarbonyl
group, an alkanoyloxy group, an alkenylcarbonyloxy group, an
alkynylcarbonyloxy group, a cycloalkylcarbonyloxy group, a
cycloalkenylcarbonyloxy group, a cycloalkynylcarbonyloxy |
group, an arylcarbonyloxy group, a heterocyclylcarbonyloxy
group, an alkylthio group, an alkenylthio group, an alkynylthio
group, a cycloalkylthio group, a cycloalkenylthio group, a
cycloalkynylthio group, an arylthio group, a heterocyclylthio
group, an amino group, g mono- or di-alkylamino group, a mono-
or di-alkanoylamino group, a mono- or di-alkoxycarbonylamino

group, a mono- or di-arylcarbonylamino group, an
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heterocyclic ring of the present invention is an
unsat ur at ed nonocyclic heterocyclic ring which may

wWopiosomské y be substituted by 1- 5 substituentBCT/JP2004/011312

sel ected fromthe group consisting of a hal ogen atom

a nitro group, a cyano group, l& oxo group, a hydroxyl

group, a nercapto group, a carboxyl group, a sulfo
grou al kyl group, an al keny|

g?é5§1559é9eviamkyp §FBUB; anc9¥kggr°§f¢a %%%P% roup, an

g%??@su@fﬁﬁ?haﬂ§hge8¥5u?rOHH a§y§¥ﬁh9§htYQMin8rQHBup?na
aryl group, “a heterocyclyl group, an alkoxy grolp, an

akkehyhoyy grgup, @nmatckyrqm oly-agrksa reamypailogirieyipex i mono-—
|

SPoUD S TR Or Ba5ra Roray SRR O b, akeny1-

aguakkagoyrgroupn aﬁl&ﬁlﬂ%’lﬂﬂl&fﬂoPybuQI @U@ycﬂiﬁalkylsulflnyl

alkynylcarbonil grou a_cycl oal kyl car bonyl _ group
cYEPBARV kEngYEAPB h9PY§ﬁ6&§lnalc9épeark9n9ygé@@éhynylsulflnyl

?988p,%ﬂ1%%§h%%&?9g§ y?f@%%hpahggéf§§§ Yé&?fP@gy§¥xngm an

oup, "an al koxycar an oxyca
gaékplsamfahkyngkoupcaahoaykegybaplfanyl group, an

LSRRI SRy eaPBonDY B BupLoalkylsulfonyl group, a

Cﬁgb@@bkkemy@émm@6h9my@réM§uuh At 1M @Rya @yl group, an
grou a heterocy cIonxicarbonyI group, an al kanoyl oxy

gREY suéﬁogykeﬁypggr ﬁb@¢q$ﬁgﬂycLﬁisulfonyl group wherein
a%%%ﬂ%&ﬁ%ﬁg. Magr ’oﬂ%.%%iy@grouIﬁ§2988¥£9§ﬁtedknfthese

group, a cyc ony
cyubeahkyaytsarbonyloxy group, an aryl carbonyl oxy

group, ete | carbo ou an_al kylthio

APt AL e b PR IR AT A S
CM@k@@bbybyBu@c@&gupofatﬁ§qhﬂﬁkkﬁnyhbehelgﬁqupanaunsaturated
cycl oal kynyl t hi o group, an arylthio group,

héﬂé?éc@%t%@@bﬂ%ﬁ%&%ﬁu¥1QQ1W&ﬁ?hdmgydm&rlqpq@d@bbs gpbstituted
%'BVEQHEEQtQEHH Is@lEEEQd f?%mdt?en#%g@gyégﬂkﬁgtlng of a

grgu a nono - oxycar bonyl a roup, a

nha&ogeoradomarylnatbongtanpnoagcyapp group, an oxXo group, a
al k lxgurérfoiun ,l grrnr;xenroca%r OUSrOS‘B, 6}5! 5!&88%1 %lyguapn,] Qosulfo group,
an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidene- methyl group, a cycloalkenyl group,
a cycloalkynyl group, an aryl group, a heterocyclyl group, an
alkoxy group, an alkenyloxy group, an alkynyloxy group, a
cycloalkyloxy group, a cycloalkenyloxy group, a
cycloalkynyloxy group, an aryloxy group, a heterocyclyloxy
group, an alkanoyl group, an alkenylcarbonyl group, an
alkynylcarbonyl groﬁp, a cycloalkylcarbonyl group, a
cycloalkenyl- carbonyl group, a cycloalkynyl- carbonyl group,
an arylcarbonyl group, a heterocyclylcarbonyl group, an
alkoxycarbonyl group, an alkenyloxycarbonyl group, an
alkynyloxy- carbonyl group, a cycloalkyloxycarbonyl group, a
cycloalkenyloxy- carbonyl group, a cycloalkynyloxycarbonyl

group, an aryloxycarbonyl group, a heterocyclyloxycarbonyl
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aryl sul finyl am no group, an arylsulf onylam no group,
a carbanoyl group, a nono - or di- al kyl carbanoyl

w@e@af12326 nono - or di- aryl carbanoyl group, amCT/JP2004/011312

al kyl sul finyl group, an al kenyl - sulfinyl group, an
al kynyl sul f inyl group, a cyclléal kyl sulf inyl group, a
cycl oal kenyl sul f inyl group, a cycloalkynylsulf i nyl

PER ST AR ouAT AneaPRUGFCaRY LByl Sroup, an

gépypnyﬁélawfﬂwéﬁylgfrwl O Qo—aagxgheah:lswhwb&y group, a
onyl™ group, a cycloa kenylsul onyl group,

cgryzq:bfa&kly@ﬂwls@@fb@hylo:gy o@upou@n argysiof omyllty@yb@@rbonyloxy

heteroc Jhsul f, on s
%s tLﬁﬁnar y o&%ﬂgﬁéﬁﬂygbe urFﬁg§£§%§s§??g%edc%ﬁbonyloxy
t@f@@pﬁU@ﬁ&lkﬁB@hﬁagrﬁh@ Q@ﬁbﬂ&@h@ﬂt&ﬂbﬁ@t@@@ﬁduialkynylthio
unsat urated fused heteroblcycllc ring. of the present
| BOURWR i of FYECHPR LRGHE T At SECT RIS FEE %lf%%f FRieiagoup, a

%SPOQ?N ﬁ%&tﬁ&%ﬂdﬁbuRﬁ sHbst{iued Mok, a heterocyclylthlo

stituents sel ected fron1the group conS|st|ng of
h@t@ﬂglen aat @mlna Prowp, (F WO —aot y&io grolani ram gtr)mlp, a mono-

grou roup, a nerca to gro carbox
g?%cﬁ' g ?%u%o & kY| grou%, %ﬁ a %?argonylamlno
0§ OtRe, ad raéz&ynyér %Mrylac@m@@lmin@r@r@upa an
cycl oal kyl i dene - nethyl group,.a cycloal kenyl group,

STkl KT ot -t Sr ot it B B et or sey g Sroup, an
%ngsufﬁlﬁ§f§%¥n8r§98m anaﬁl§FQYé&?ﬁbﬁ&f%ﬁhn§ngroup, a

nyl oxy group, a cycloal kyl oxy group, a
cvarbafhkfhy@mwpgraomnca mki@alawwb@wa@pwpgranp, a mono-

aryl ox rou eroc Ionx | kanoy
g?%u%}y%ﬁygfgg% ib%%y gr%up,lg%f ?ﬁyny ga?%ou 1t
08 D@ny Bs €Y E1 190l kyt&as poay | a Dk pripl sl Evey Dagkemy) a
car bonyl| grougﬁ a cycl oal kynyl -_carbonyl rou

aF YT EaR bbnisu bt Byt %\r%&ver%e%ﬂ@ Tat berRy @%Ebnylangroupr a
aLkOXYS L POPYL L OF OP1 R0 @b keny | OXyLar PRIy 1 95 P8Ry, a8

heterocyclylsulfinyl group, an alkylsulfonyl group, an
alkenylsulfonyl group, an alkynylsulfonyl group, a
cycloalkylsulfonyl. group, é cyclo- alkenylsulfonyl group, a
cycloalkynylsulfonyl group, an arylsulfonyl group, and a
heterocyclylsulfonyl group, wherein each substituent may
optionally be further substituted by these substituents.
The optionally substituted benzene ring of the present
invention is a benzene ring which may optionally be substituted
by 1-5 substituents selected from the group consisting of a
halogen atom, a nitro group, a cyano group, a hydroxy group,
amercapto group, a carboxyl group, a sulfo group, an alkyl group,
an alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, a cycloalkenyl group, a
cycloalkynyl group, an'aryl group, a heterocyclyl group, an
alkoxy group, an alkenyloxy group, an alkynyloxy group, a
cycloalkyloxy group, a cycloalkenyloxy group, a
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al kynyl oxy - carbonyl group, a cycl oal kyl oxycar bonyl
group, a cycl oal kenyl oxy - carbonyl group, a

we ywbo#i3ke nyl oxycar bonyl group, an aryl oxycar bpemyiP2004/011312

group, a heterocyclyl oxycarbonyl group, an al kanoyl oxy
group, an al kenyl car bonyl oxy drffoup, an
al kynyl car bonyl oxy group, a cycl o- alkylcarbonyloxy

| k | b | ,
TR B T o s SFBape e B S I BB T o5 Ser BEpCY LY Loxy
hgisﬁgcygﬁyélkaﬁéypogybgﬁy Qﬁogpkeﬁpléékwbﬁygoggégyp an

an al kenyl thi o group; an al kynylthio group,
cytkvavkgarhdoy yroupupa aycyoapiehylcarbogybuproap, a
c | roup,_an aryl thi-o _gr
CHTLPBRNAN) LRS00 A S R MG By, asoup, 2o
déryat&ybany noggeapp, aahave@ocy@lyﬂtarabkymogkoupanaﬂo

a nono-_or di- al koxycarbonyl am no group
n%%BOXY%@r%PDthgreﬁpboﬁ9|éﬁ%ﬁ%Yb@%m5ar%ﬁnalkgr@upf an

'QYk?ﬂ%PQx%é?P@ongf ?oﬁ%ﬁ §Ué§c98¥}$g%§$%859HBn %roup, a

arylsu am n an aryl su m no g
aczal@ahbghygomwparhonphogroop,da catkgathybahoyycarbonyl
car bano

TiyRe P RSy LeftentooRky R RRRET ot poF aPeyfhuponygarbonyl

a@k&ﬂylSahfalﬁaﬂogﬂdxy)gﬁbdﬁ%cb@ab&kb&gﬂhak®bhygbg pgraup, an
cyclo -_al kenyl sul f inyl group cloalkgn yl sul

g@bhbnyhﬁa5?9mxb@¥yngrO@Pouﬁ CéCh@@ koEger Pgmlpxyngroup, a
n

OefubonShea ATy POLL FE U8, 2" LR Ol pon1ony

Oﬂybupgr@mparﬂlcqcb@nylakkegybsplf@n@étgroup¢lgicarbonyloxy

%l§8L2¥b¥£g¥£?§$§%*¥§%h;$hjﬁ' ggﬁxggckgyglkynylthlo

%b@ﬁptU@”&yﬁﬁ&apﬁylﬂﬂﬂb|grbﬁpfUétB?él@&bﬁéhyytﬁﬂobgroup, a
ese substituents . The optionally substituted
b%h%é%@lkY%ng$l@hﬁﬂbﬂéséﬁtar%%%h%@dﬁﬂwghaabbﬁ%@ﬁ@cyclylthlo

“S%ﬁ 1}9’” acfhag@ﬁoo Ebggalé%&% SHQS&iléﬁfﬂlQML&o gg"_ioup, a mono-

tuents sel cted fromthe group conhsistin
hat odfere Btomyy amine ggroup,2 acapanorgdbupl kexhydrogyylamino
ggroup, a mono- or di- arylcarbonylamlno group, an
alkylsulfinylamino group, an alkylsulfonylamino group, an
arylsulfinylamino group, an arylsulfonylamino group, a
carbamoyl group, a mono- or di-alkylcarbamoyl group, a mono-
or di-~arylcarbamoyl group, an alkylsulfinyl group, an
alkenylsulfinyl group, an alkynylsulfinyl group, a
cycloalkylsulfinyl group, a cycloalkenylsulfinyl group, a
cycloalkynylsulfinyl group, an arylsulfinyl group, a
heterocyclylsulfinyl group, an alkylsulfonyl group, an
alkenylsulfonyl group, an alkynylsulfonyl group, a
cycloalkylsulfonyl group, a cycloalkenylsulfonyl group,, a
cycloalkynylsulfonyl group, an arylsulfonyl group, and a
heterocyclylsulfonyl group, an alkylene group, an alkyleneoxy

group, an alkylenedioxy group, and an alkenylene group wherein

each substituent may optionally be further substituted by these
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a mercapto group, a carboxyl group, a sulfo group, an
al kyl group, an al kenyl group, an al kynyl group, a

weywbo#i3key| group, a cycl oal kyli denemret hyl gr oPqT/JR2004/011312

cycl oal kenyl group, a cycloal kynyl group, an 'aryl
group, a heterocyclyl group, ad alkoxy group, an
al kenyl oxy group, an al kynyl oxy group, a cycl oal kyl oxy

gFBﬁgtlgHgég%thégn‘ﬁﬁéy géﬂ%?%Qaeéil v r%%ﬁﬁﬁ¥t%ﬁ]benzene

akkagoycOidpa k@éh?éﬂf@&)ih’l@aé@@@&/it@{@&'mltaﬁan alkylene group
al kynyl carbonyl group, a cycl oal kyl carbonyl group

cyel sarkemypearbergh @a\wycal%mg@m@yrnwébrmwarbon atoms

, l.carb
SEQLEn 28 S SPLEOIM AP D] SNl SR e in

gsuhptlantadkymyhoxycanbenynegeogpoup to form an annelated

g Ly O A bony b SEQuh, e ¢l 83l kel Y CRERINY oo
agybaxyear hayh gheyPara betgemeyc! yl oxycar bonyl
group, an al kanoyl oxy group, an al kenyl carbonyl oxy

group, &pe aNkahW@lalbowyb@t(yt@t@@punaaturated monocyclic
CM&L89£E¥LE? Fﬁé gcg£§98r?81§y8'°3£§SQ¥&S§r8°”¥ﬁ8é¥cllc

roup, a‘cy c r bonyl ox
ahyteabbpnyhoxylg@ommicm¢m£¢enﬁmyﬁkMUqamﬁomwk@kﬁtuted by 1-3

an alkylthio roup, al kenyl t hi o group, an
aFR9§§FFH?Bt§r6%€ %y%¥%5ﬂﬂy? Ry isging of a halogen

cyebal kepyh-bko greup, anca§k9§§kggahbhl9n959H91 eﬁoup, a
arylthio group, a heterocyclylthio group, an am

ghalipal iy howeoup ora @qa-loalllkwamgﬁ@ugr o@mycérqmrﬁolkylongroup, an
di. - gg j gr u

k
a%&ogy g%hg?ﬂ %r%%%?xggfgoxy groupcf an alkenyl group, an
aayYkgaybogybapi na gyombalayla@kyhpulélnybanhmﬁygﬁdunemethyl
an al kyl sul f E %han1no grou an ar¥lsulf i nyl am no
GPEQRP’ an S¥GLSAHFCBRYI ArPHG oR oBBCLaSL &Y ARGy BogRBupen 2rvl
aghBng, -aRlaf 1o kyt &8 PR U rAr0UR =12 JPRS,- a0kyHho group,
arylcarbanoyl group, an aIkyIsqu i nyl” group, an
ab ket & girfo vy Bngriotpe arevdl k prigdsat for myil-agkadpmiao group,
an alkanoylamino group, an alkoxycarbonylamino group, a
carboxyl group, an alkoxyca}bonyl group, a carbamoyl group, a
mono~ or di-alkylcarbamoyl group, an alkanoyl group, an
alkylsulfonylamino group, an arylsulfonylamino group, an
alkylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl
group, a heterocyclyl group, and an o0xo group.

The optionally substituted unsaturated fused
heterobicyclic ring is preferably an unsaturated fused
heterobicyclic ring which may optionally be substituted by 1-3
substituents independently selected from the group consisting
of a halogen atom, a hydroxy group, an alkoxy group, an alkyl
group, a haloalkyl group, a haloalkoxy group, a hydroxyalkyl
group, an alkoxyalkyl group, an alkoxyalkoxy group, an alkenyl
group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, a cycloalkenyl group, a cyclo-
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cycl oal kyl sul finyl group, a cycl oal kenyl sulf inyl
group, a cycloal kynylsulf inyl group, an arylsulfinyl

w@e@afp12326 het erocycl yl sul f inyl group, an al kyPGTUIF2004/011312

onyl group, an al kenyl sul fonyl group, an al kynyl sul f
onyl group, a cycloal kyl sulf d®l group, a
cycloalkenylsulf onyl group,, a cycloalkynylsulfonyl

an aryl sul fon roup, and a heterocyclylsulf
oﬁ%%%&p@fr%w'a|awy%% i, Shoe Sy kS B orBuptylaLkoxy
agrahkyl & X Yg S5 @MP,a NG N @K b@nemdheufroup, a mono-

erel n each substituent may optlonally be further

sgbsmt@lbmlwlﬂﬁe%@u}bstaltl u@hk@nowbmém@rgr@mr an

OQEkSQ b3H f hiH rHd? f& r@afﬁg§§@§rbonyl
batpel Aot

g s ene
a@ﬁehpteﬂcnﬁmimmqym @rbﬂgetheﬁowwilbﬁihé aakgmnaabamByEOgroup,
whi ch_they are attached,  and al so |ncludes a benzene

r PRg2 SRRV L uTEAURI t A" anl AV keRYT eRBLGRERY FHOTRY il

agr9mgﬁhQgﬁglgﬁigecggbﬁpsugﬂ §§k91£H§§§n Fn§§8@pf'£ﬂ
t oget her wi the carbon atons to which they are

a@i&yhedlthElogrounalhy supssil fivedl upsatmr at edeterocyclyl
monocyclic heterocycllc ring is preferably an

uﬁggyéfa?e n8§9cglguﬁeterocycllc ring which may

opti onafhy dyerissthstliyt whedthy uted3benbsehetitond S s preferably a
selected fromthe group consisting of a hal pgen atom

PR ARBRY T §PBUBRLE %FKO?thP%ﬁblyaﬁeaFR?Ftbg%E%d Ry 1-3

h§h8§£5¥heﬁ£9“§el@c@@&Qﬁ%&@ﬁﬂmgﬁﬁﬂﬁg>%OE%Q%Q&%@I%Yla halogen

group, an al koxyal kyl group, an "al koxyal koxy group, an
abkemyl| aghpdpexsangabkynybngebkpzyagegepoabkydlgybuproap, a

cycl oa I denenet hyl ro a.c cIoaI en e

é%h hgéhd%yo%ﬁoup%'l%a %Fyg?oép, %lf%iﬁgl g ougroup’ an
anlabyyal koX Yy g5 ahp anda Ty6RPa YkOXP, gr&ad’p t B frieapyl afroup, an
am no group, a nono -_or_di- al kylam no grou
aﬁkéﬁayﬂaarﬁapgrauﬁycéﬂaékkéxgéavaon§|ﬁﬁ?%%agkﬁhbde%emethyl

C@EQQﬁY'agE9H@oa§ﬁeﬁ&KO§¥8§ onY&yQIQQPkyﬁoﬁﬁrgﬁg@ﬂl an aryl

group, a noho - di - al kyl carbanoyl group,” an
agkanpylagr@uploam group, an arylalkoxy group, a cyano group,
a nitro group, an amino group, a mono- or di-alkylamino group,
an alkanoylamino group, an—alkoxycarbonylamino group, a
carboxyl group, an alkoxycarbonyl group, a carbamoyl group, a
mono- or di-alkylcarbamoyl group, an alkanoyl group, an
alkylsulfonylamino group, an arylsulfonylamino group, an
alkylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl
group, a heterocyclyl group, an alkylene group, an alkyleneoxy
group, an alkylenedioxy group, and an alkenylene group.

In another preferable embodiment, the optionally
substituted unsaturated monocyclic heterocyclic ring is an
unsaturated monocyclic heterocyclic ring which may optionally
be substituted by 1-3 substituents, independently selected from
the group consisting of a halogen atom, a hydroxy group, a cyano
group, a nitro group, an alkyl group, an alkenyl group, an

alkynyl group, a cycloalkyl group, a cycloalkylidenemethyl
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al kyl sul f onyl am no group, an arylsulf onylam no
group, an al kylsulf inyl group, an al kylsulf onyl

w@e@ap123ac aryl sul fonyl group, a heterocyclyl PCDIRR004/011312

and an oxo group. The optionally substituted
unsaturated fused heterobicyclkOc ring is preferably an
unsaturated fused heterobicyclic ring which may
optionally be substituted 3.substituent

b .
| AEEPRNFEhBIFOSY| SE @ ﬁ%ﬁﬁkﬁeoaﬂo%%%n&%?iHalaPlS group,

hal, %Q.%l%tlﬂ@on%lr? y a91r<'91‘]9yl S01 A KPX Y rel@UPan @lino group,
al kyl group, y group, a haloal'koxy group, a

hydmomyalkyldgf@bbylan1@¢k@&g@¢ky¢ng¢k%@ﬁo mino group, an

oL KeuvaLkoxt, oroub.. an shkery! 0 py P AL, pon- o

gﬁQU@lkylguyf@@banyhmgfprca&b@ﬁ@uOgrahbylamyagk@wpcarbonyl

an aryl group, an aryloxy group, an arylal koxy group

aJEGHR0 YICEFPAMeYRi SESUGy oUpRoRET & Ao~ 3L bYPCAE B3 g dr ITOUD,
Kk NG gLHguUP

TRy B R, b T Saeacn, = afenoxy gzoup,

a@kphynaibohﬁbnglmmpmoagsampan@yph@mmh@ulﬁomnhogrowp, a

d#- al k ICﬂrfanD | _group, an al kano group, an
a E§?§8 Bny %ﬁg a%n°§?y?§%¥?onylanino gr oup,
an al kymélléptmﬂlam@mb@fhtah&@d Sw £ oyt a tgF D U s 8N

aryl sul fonyl _group, a heterocyclyhﬁgroup, and an oxo
gh@EErOWHQYQbiﬁémﬂmys§G&§ﬁ%ﬁﬁ¥%¥ ﬁﬂéﬁéhﬁhﬁfqh§cycllcrlng

< ﬁ&gﬁaﬂgzd8%g§§§§2f¥ %@gsMQéebtﬂggd '9ﬂ§|éﬂb§€ltuents

ubstit ut stituents selected fromthe
gselipctedsisin ngeocjrcwma:loangeﬁtamfa hyéliogx‘y Proupa hydroxy

an al kox rou an al kyl. grou h
bkl s TaPhlr i At bkahr b B SR (g HhiPapleLkeny2
PQ@QP aﬂnahkﬁ%ﬁﬁlkgﬁMu?[Oﬁpcy@Doélk?Dy@r@mpupa an

kyny roup, a cycloal kyl grou
cyypéaﬁkgvlééﬁ@ﬁﬁﬁ 9Ylggéﬁﬁpraa%y%16%¥Ke%§@u@ro®% apkylthio

aﬁgarér§¥L8§¥yg%gggongfé§gn ,g%ggﬁﬁqﬁ%uﬂﬁﬁj%ﬁYg959HPEM1amlno
group, a mono- or di-alkylamino group, an alkanoylamino group,
an alkoxycarbonylamino group, a sulfamoyl group, a mono- oOr
di-alkyl- sulfamoyl group, é carboxyl group, an alkoxycarbonyl
group, a carbamoyl group, a mono- or di-alkylcarbamoyl group,
an alkanoyl group, an alkylsulfonylamino group, a phenyl group,
a phenoxy group, a phenylsulfonylamino group, phenylsulfonyl
group, a heterocyclyl group, and an oxo group; and

the optionally substituted benzene ring is a benzene ring

which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halogen
atom, a hydroxy group, a cyano group, a nitro group, an alkyl
group, an alkenyl group, an alkynyl group, a cycloalkyl group,
a cycloalkylidenemethyl group, an alkoxy group, an alkanoyl
group, an alkylthio group, an alkylsulfonyl group, an

alklsulfinyl group, an amino group, a mono- or di-alkylamino

group, an alkanoylamino group, an alkoxycarbonylamino group,
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a nitro group, an am no group, a nono - or di-
al kyl am no group, an al kanoyl am no group, an

w@bkdosxnyasas bonyl am no group, a carboxyl group, BOT/JP2004/011312

al koxycar bonyl group, a carbanpyl group, a nono - or
di - al kyl car banmoyl group, an akanoyl group, an
al kyl sul fonyl am no group, an aryl sul fonyl am no group,

ag @hﬁ%ﬁ%ﬁ&? g?gh grguﬁbperocycﬁhsHh&gﬁ%hlgg%gﬁ%y%gﬁgp, a

aryl sul rou up, an a
greupoxgi gtkypenﬁmxmjgmxyqarbmmyﬂ kybepedh oxyrigemepl group, a
and an aIk roup. I.n another preferable

BB (- e e AN SHBSPY t 2 e st iAmstl@ine group,

"Bnﬁﬁéﬁ%lQﬁhﬁh?rQﬁﬁﬁéh%x&'Qﬁou ﬁﬂgﬁyﬂgﬁﬁfgﬁylaq§no group,
nonocyclic heterocyclic fing which may optionall
sahenytsd gnyl g3ospbst hﬁu@ﬁpgycﬂﬁd@rsm:tenahyalkylene group,

S cted h grou consi sting of a hal ogen atom
Sh@d%§x§5§§ &e%e EB group, a nitro group, an

al kyl gwnepelﬁrbeﬁi}keﬁy}thgf@b@ve&ﬁeﬂ’ck&ﬂé‘ﬁ GOt @ents on the
cycl oal kyl group, a cycl oal kyl i denenet hyl group, an
aPR8§§u§P688 mQHOQVRéHSyPGEPé@ﬁycéhCaFR?HthFBegﬂéﬁéturated

a@u@%ﬁVﬁéH&fo@D&&ch@%ﬂL&?Qnﬁi%MbsHéﬁzéH¥lr9ﬁ8Qﬁuz%%rther be

am no group a nono- [ am no gr oup,
aBMéﬁéytHﬁﬁdobgrbU® Suhﬁtﬂﬂuﬁcﬁﬁarb@ﬂ@dpﬁndamﬁimowﬁleated.from

sul f r.ou o Ik I's If anoyl :
%h 359% chBo§§F goup, b3 %??%i% EVT d?@ygrogp'éicyano
Cgltbaﬁpyhngeﬁbkipl FriWHO a ldH kvl @Mcﬁfy b@nmallwx@/ug,roup, a

an aIlesuf onyl am no group, a phenyl grouE Bhenox
R 505Meﬁ§P§ErfaBn?FéﬁPﬁBlggéaﬁprathé kvéa fooayPup, an

9ROUP1s81 RERET OaYRIY | 2 FHHL oaNf: éﬂﬁﬂyarohgeaicarboxyl

optional Iy substitut'ed unsaturated fuse
hetrenpbi @y ellikoxyicagbiog ydnguaspt i phedyflugedup, an alkyleneoxy

het gr bi ¢ cI iLng.which_ma pt i

CEEEhSe RSy At o PRMR PR B eSS pomiphe

group Cmﬁ$ﬂpiéﬂ@r@$b§dﬁﬂdﬂ$ﬂéﬁﬂOﬂheﬁehxﬂhéﬁylgﬁ@dﬂac@mpound
cyano. grou antro group an al kyl roug an al kenyl
grBuphLish EPRyﬂQFlaP% by auk§ELBAFRYI UgPBEpraged mondeyclic

heterocyclic ring is an unsaturated monocyclic heterocyclic
ring which may optionally bé substituted by 1-3 substituents,
independently selected from the group consisting of a halogen
atom, a cyano group, an alkyl group, an alkoxy group, an alkanoyl
group, a mono- or di-alkylamino group, an alkanoylamino group,
an alkoxycarbonylamino group, a carboxyl group, an
alkoxycarbonyl group, a carbamoyl group, a mono—- or
di-alkylcarbamoyl group, a phenyl group, a heterocyclyl group,
and an oxo group;

the optionally substituted unsaturated fused
heterobicyclicring is an unsaturated fused heterobicyclic ring
which may optionally be substituted by 1-3 substituents
independently selected from the group consisting of a halogen
atom, a cyano group, an alkyl group, an alkoxy group, an alkanoyl

group, a mono- or di-alkylamino group, an alkanoylamino group,
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-s,elected fromthe group consisting o

cycl oal kyl i denenet hyl group, an al koxy group, an
al kyl thio group, an al kyl sulf onyl group, an al kyl sul f

WO pgos/0ge30mp, an ami no group, a nono - or di- aPRyIE24Mm1312

group, an al kanoyl am no group, an al koxycar bonyl am no
group, a sulfanoyl group, a nBRo - or di- alkyl -
sul fanoyl group, a carboxyl group, an alkoxycarbonyl

T T S S A Gy ISP, Sl 1

W BGAH HBHD g o urleny | c Oiiih y 18 cjaﬁﬁfto)(ya GEHEDs o
phenyl sul f onyl am no group, phenylsulf on grou

lﬂﬁ?ﬂﬁkﬁkﬂ%ﬁbQﬁqyﬂggrgﬁﬁ 3ﬁp@ﬁ@y@r@g9upaﬁﬁ%pﬁ@rocyclyl group,

tdanally I benzene ring is a benzene ring
%ﬁ“%ﬁgha 6#9§hglﬁ%l e substituted by 1- 3

substi ttlhﬁﬂcb}_st1bndED§rﬁiﬁﬁ’diyt1ﬁﬁioBbéﬂdeﬁeOmrtghésgir bapzene ring

3&%3%§%%£%ﬁ§{ %ﬁthgyen at%%v} t%ﬁ£Q§y gro§§ﬂyﬁz uéﬁ%s,

gf%erﬁférﬁll@’@éllegft@dpfr@mcﬁ’ﬁé% WU tidg of a halogen
cycl oal kyl i denenet hyl group, an al koxy group, an

a tcanog cygrsuproan, @rkyl kil grgueupan ad kekyd seis, enydlkanoyl
gq,ro p,aan al kl Su' fl ”%Ek@zﬁ%&pﬁaﬁ &%n%ngggﬂgno9l%980 group,

Fky?an1no group, an M no grou
%ﬂmw&ﬁw%amnmm@@mmwﬁamwmmmmm@nmm-

or_ di- alkylsulfannyl o) a carbo gro
S HSSAR AR - d&? ﬁg

ddlﬁilkwlc@m?amm %&%@ Q'ﬂ)l"@n‘y)ﬂ gya‘;u@nya ﬁ@t%@o@&@myl group,

a phenyl group, "a phenoxy group, a pheny sul
any |l alineng apouRy phethyd s 8 F eyl ey ol Uy
het er O%Clryl re%%%mﬁ%ntﬁe k%o%eg?sr Och %u%%tltuents on the

alkenylene g oup; erein éach ove -menti oned

suthsd i dterd S md&g&:mmwaﬁm&mmw the unsaturated
het erocyclic ring, the unsaturated fused

et R BIEGRAGRE TG Akd "ohelBememe Yy fey*S Bfyhbprther be
b substiiddi ed, By 31 su%s%ﬁ@%%h‘i:%en&ﬁde?@ﬁ@@ﬁ‘ﬂ@?ngéYected from

a hal ogen atom
atha/@rr@ﬂay) groapstangyahe grbogen @tk cgreapraup, an alkyl

hal Ol%'),kxfal hgigaulgkyf J?cljlh(gx%ng([:\?HBXyagroup, a haloalkoxy group,
an alkanoyl group, a mono- or di-alkylamino group, a carboxyl
group, a hydroxy group, a phenyl group, an alkylenedioxy group,
an alkyleneoxy group, and an alkoxycarbonyl group.

As another preferable embodiments, there are mentioned
(1) a compound in which Ring A is an unsaturated monocyclic
heterocyclic ring which may optionally be substituted by 1-3
substituents, independently selected from the group consisting
of a halogen atom, a hydroxy group, a cyano group, a nitro group,
an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, an alkoxy group, an
alkanoyl group, an alkylthio group, an alkylsulfonyl group, an
alklsulfinyl group, an'amino group, a mono- or di-alkylamino
group, a sulfamoyl group, a mono- or di-alkylsulfamoyl group,

a carboxyl group, an alkoxycarbonyl group, a carbamoyl group,
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hal oal koxy group, an al kanoyl group, an alkylthio
group, an al kylsulf onyl group, a nono - or di-

wa@bdoglogaseero group | a carboxyl group, an al koxyPer/bexgd/011312

group, a phenyl group, an al kyl eneoxy group, an

al kyl enedi oxy group, and an o%3 group. As a

pref erabl e enbodi nent, there is nentioned a conpound

in which the o tignall supstituted un agur ted, s
OB het BF BESRTT TP ng*PEPAR LRARE b7 AE BHY L amine group,
@E@@yl«ylll §rbeber 9Hdr k¥ ighguphi & hoi@yy Dpi i aneylamheo group,
substituted by 1- 3 substituents, Independent]l
SePBEREHSPESATNY A B Wup 2cisT B¢ Yigl B 9§Oh1§|ro@%% 3% DRy 9roup,
%1anno group, an al kyl group, an al koxy group, an

arkanoyl group, a nono - or di- alkylamno group, an

al kanoywiarj B0 igr anpunaatatkoxy cashonyt At rreetgroupyclaic ring,

car boxyl group, an al koxycarbonyl ,group, a carhanoyl .
o e oS et SekFROPeaTEMILy P BPoust & bEARAe Ting,
WRUPe £ HHNRTERLE Wltlorn@NaYibe 806 s2A tXQIWBPUPE duUMstituents,
optionally substituted unsaturated fused

histderehidgrdl iy seileg tiesl dnonnsle Wl conseégting of a halogen

h r ohi Lic ri ich Fﬁy i.opal_l y.
§hcg%i%u%&grg%ylggguggbét? ué%g§&¥ﬁge€eﬁ g%?|§r°up' an alkyl
spteat ednf aDkehhe graup eansisynnd ofowp hal ogehoatbpi group,
a cyano group,  an al kyl_ group, an alkoxy group, an :
T IR GPOUR YL GO S IGA g Blrp, ST L kanoyl
a} MAROY | B 10 \EHAUR, A AUk OaHE 3l 108y I g1y 19T Prilip @ an alkl-
car boxy group,” an al Koxycarbonyl group, a carbanoyl
FwUpinyl guABP. ®t agilngl KyeeRr BaleyP- Podp-adkgheryno group,
r oup, het er clyl group, o O, I 24D 2
gaptslI‘Elnfaaia}li'OyﬁL 5 s?ctl}/Q’utAed&LneonzeonIg%?ll %h%lsa&benzgnle%% r @
Ve 3o sxElY gaptupgnahl ¥1 bex gubsibohyl est-dyp 1-a 8arbamoyl group, a

substituents, _jnde dent | ect ed t
sobet T thents, Tndepepdencly ool soed [om be ateup . ..
o QRnANgabKEXYa b x ARy r3hANQYbh 8h PUBu 1 BoPI&min®lgroup,

-di - al Kyl am no group, an al kanoyl am no group,

a phenylsulfonyl group, a heterocyclyl group, an alkylene group,
and an alkenylene group;

(2) a compound in which Riﬁg A is a benzene ring which may
optionally be substituted by 1-3 substituents, independently
selected from the group consisting of a halogen atom, a hydroxy
group, a cyano group, a nitro group, an alkyl group, an alkenyl
group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, an alkoxy group, an alkanoyl group,
an alkylthio group, an alkylsulfonyl group, an alklsulfinyl
group, an amino group, a mono- or di-alkylamino group, an
alkanoylamino group, a sulfamoyl group, a mono- or
di-alkylsulfamoyl group, a carboxyl group, an alkoxycarbonyl
group, a carbamoyl group, a mono- or di-alkylcarbamoyl group,
an alkylsufonylamino greup, a phenyl group, a phenoxy group,
a phenylsulfonylamino groub, a phenylsulfonyl group, a

heterocyclyl group, an alkylene group, and an alkenylene group,
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an al koxycar bonyl am no group, a carboxyl group,, an

al koxycar bonyl group, a carbanoyl group, a nono - or
wa@l2eosalisgé car banoyl group, a phenyl group, a PCT/JP2004/011312

het er ocycl yl group, an al kyl ene group, and an

al kenyl ene group; wherein eacB4of the above -nentioned

substituents on the unsaturated nonocyclic

he&grocyclic ring, the unsaturated fused

HEt%r obi cyclic ring and the benzene ring may further

be substiidqubeds by dns3tsubstl S cliindapeadeatkyic ring or
sel ected fromthe group consisting of a halogen ato

@ Tey IR graisd dirsrdyle el cve e gdngyl grBupt sfiich may
ﬁi@té%oixc}/nagflo}y%e %u%%ﬁ%blﬁ%éybgrfyﬁ”s%‘stgi d gr erfdently
no - or di- alky oXY

I"am no group,  a car grioup,
hyedretye djfavp, tlae phewd cgneiiptian & kyhaEhege ey ogr, oafydroxy
an al kyl eneoxy group, and an al koxycarhanyl group. A
st T ERes S TenB ot a2 O ner 8 B0 heRErbnegh SLkeny]
(o CUpoIng, Ayt W Glp R NG A1 s 188 URBaidy ated

nmonocyclic het'erocyclic ring which may optionalyi be
stbstda it dgname hslupsepuent 8l ke ndgpengen plkanoyl group,

sel ect.ed fromthe gro i St f 0 t :
oS A, AT A05,9 P FONEIAH A9, P1 S 0980 0z
aj;ﬁ?ﬁp?rkarrimmﬂﬁb ag ey, legrnfn;n?—_ are aijkﬁe:]ﬂylfylgmm; group, a
cycl oal kyl group, a cycl oal ky ene rou an :
af Weba G o P CUBn AFRRRGYIE &eaaé,ﬂygﬁﬁ&eéwﬁi% Ryup,carboxyl
ah- Ahky l51h erylca@heuRy ghoabkl W inatloar g#updna mono- or
amno group, a nono - or di- alkylam no group, a

st fahinyl carlourey b oren® /- abra i v I s g skaningreyoup, a phenyl

r ou a_ carboxyl group, a ; '
B0y oot g SR AT ey -
ath & Kyd suf orony lcarsurg  grioetpe r ac phieny [ggnagyp anaa phehexy group
group, a phenylsulfoqylanino group, a phenyl sul f onyl
FHUPRD LHA BTV CIF group, and an oxo group, and

R0 B &Snaduddsat upt &d mopcycld cahaleypayed d&d rivgsd

"an unsaturated fused heterobicyclic ring, or a benzene
riigigerobicyclic ring which may optionally be substituted by 1-3
substituents, independently selected from the group consisting
of a halogen atom, a hydroxy <-group, a cyano group, a nitro group,
an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, an alkoxy group, an
alkanoyl group, an alkylthio group, an alkylsulfonyl group, an
alklsulfinyl group, an amino group, a mono- or di-alkylamino
group, a sulfamoyl group, a mono- or di-alkylsulfamoyl group,
a carboxyl group, an alkoxycarbonyl group, a carbamoyl group,
a mono- or di-alkylcarbamoyl group, an alkylsufonylamino group,
a phenyl group, a phenoxy group, a phenylsulfonylamino group,
a phenylsulfonyl group, a heterocyclyl group, and an 0xo group,
and

Ring B is an unsaturated monocyclic heterocyclic ring,

an unsaturated fused heterobicyclic ring, or a benzene ring,

each of which may optionally be substituted by 1-3 substituents,
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each of which may optionally be substituted by 1- 3
substituents, independently selected fromthe group

wa@omnsiosiseeg of a hal ogen atom a hydroxy groupPCHIRp6m@1312

group, a nitro group, an al kyl group, an al kenyl
group, an al kynyl group, a cyé&°dqal kyl group, a
cycl oal kyl i denenet hyl group, an al koxy group, an

L k I : | kyl t hi | kyl.sul f I
gPORRE BATAP Y SRS BB, THAR R ol o4 * halogen
NRHem; Hhliro:a) krbam,ne gyane., grosy) famylraggednp,aan alkyl
mono - or di- alkylsulf anoyl group, a carboxyl groug,
afBiratRoxdic anbenyll gFoup, 2 eAKyaNdyITfPuR CHCABRéKYL group,
0 | = 0 n k 0 i n
o oap e LER K I EROATn P UPafl AL LBy HOR) h alkanoy)
pheoyp s ubh oaykaht moo gy ooy, aaphehyysubt Doyyl gyooyy, aan alkl-
het | yl : | Kyl : d .
SPRLR P Eh TS 2% BORBBUIRTPROGH T RegVACTE ng 9roup,
bgngeneahb Py YPLEH, NBYmORSL 0pal by-bexsubst Fdkded Hyodp, a

3 substituents, independently selected fromthe group
coasbexvhguiura lBal agknaxscanPoayhydfoxy, ¢r s@Fbamoyjaggoup, a

L |t__ | r ' \
e
Ciy%bmﬁ%(ylgrdﬁlpeﬁetﬂﬂlyfr&@fphlgxom al bhﬁyyglsﬁmiﬁpn[g?amiro group,
al kano roup, .an a thio grou n a su n -

7 GO e CHEEPH 97 AYR Gr Btipe Ay Gk hG ZgPSapa & WG ™e 9roup

ofndi anabky! gpd@e; group, an al kanoyl am no group, a
sul fanoyl group, a nono - or di- alkylsulf anoyl

group, 'eheleborpichgebifie ahodrkBRyEaPDBAYIuRFoUpients on Ring
SRS bk 3401 1908, 1y e Yol YL SB0RTOY DML s,
gt ndppendphehy|stlldarad d@momotieogipoud qurendtsind efyk halogen
Srpub anctercycl vl guoup:. an, alkxl s grgup, 309 20,0 oy
A e i e i
di-alkylamino group, a carboxyl group, a hydroxy group, a
phenyl group, an alkylenedioxy group, an alkyleneoxy group, and
an alkoxycarbonyl group. _
As more preferable embodiments, there is mentioned a
compound in which Ring A and Ring B are
(1) Ring A is an unsaturated monocyclic heterocyclic ring which
may optionally be substituted by a halogen atom, a lower alkyl
group, a halo-lower alkyl group, a lower alkoxy group, or an
oxo group, and Ring B is (a) a benzene ring which may optionally
be substituted by a halogen atom; a cyano group; a lower alkyl
group; a halo-lower alkyl group; a lower alkoxy group; a
halo-lower alkoxy group; a mono- or di-lower alkylamino group;
a phenyl group optionally substituted by a halogen atom, a cyano
group, a lower alkyl group, a halo-lower alkyl group, a lower

alkoxy group, or a mono- or di-lower alkylamino group; or a

heterocyclyl group optionally substituted by a halogen atom,
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optionally be substituted by 1- 3 substituents,
i ndependently selected fromthe group consisting of a

whadosges2@at om a hydroxy group, a cyano group, PET/oR20042011312

group, an al kyl group, an al kenyl group, an al kynyl
group, a cycloal kyl group, a 2&cl oal kyl i denenet hyl
group, an al koxy group, an al kanoyl group, an

al kylthio group, an al kylsulf onyl group, an

& IEYSRr BRYIPgr BURPSh SiiHo GP0Hs, SabAEAGLOvEF kvl group,
al kyhAA RPxo Q) UhbuR, S LanDyd- H0WR - 13wERNY1 ky Pamino group;
di -al kyl sul'f anoyl "group, a carboxyl group, an

al oxayre arreaiyd r agrasl morep et biamdya t grastis; L e vy -whokch may
di - al kyl carbanoyl .group,. an al kyl suf l.am,n 0
ao%%?ﬁi{l]@f &ip, S etﬁ%ﬁ(/j gjé’oﬁp?’}f%uBh%%giX%ﬁ??oﬁ? arﬁyﬁ})a;ogen
MY, cgapbeypdiadyl b wdr grayp, geoliet arocyst Mwef allkyl group,

an al kyl ene group and an oxo g{oup; and (3) a conpound
id WHTh RFGOA JOWN thdit IR 2t WS P et B ey IR OF

;%%%Mf%ﬂaﬂég@%ﬂﬁ%&%@w% %&g%}}e% B PWyrlic may be

stituents, i n romthe group

coutss st iwngedfwidha dgelhvggmomten hydyaoxy group, & byeano alkyl
grou a.nitr rou an al kyl gr.oup, an, al kenyl|

GO AT G RbERT S 1 SARUAT 1 BRIy davues o @ mono-
cy€l oal ki d M enermiahiin g l@ip ;aandl Kox¥tgredpclal group which
al kanoy!l group, an al kylthio group, an al kyl sul f onyl .
gravieP ek ki B e | 1S ot d anl i hP R Spse e from a

L ~..al kyl am ul y uR; no 510—

e loe LTI Aons? LAY L 1208 B hss0mvovex
ad Koxy car damy | a growgy; al losrpagmoytp groups momeneor éf-lower

di - Kyl car bamoyl group, _an_al kyl suf onylanm no_group, . :
PRI G GO B GHeroly 0 BURS LA phenyF COFT ool SHrabeyeLic
OF DAP, wid ey swtfiomel 1gr eep sudshetareayblkyh group,selected
and an oxo group, and Ring B is an unsaturated

NOFRE ye | el paateraedfed | Y3 T oIl AP und at WE L Fsegroup, 2

‘hﬁéf%£$%&¥f'éfk§i'Ekod¥L a, benzene, 189y group, a halo-lower

alkoxy group, a mo- or di-lower alkylamino group, a phenyl group
which may be substituted with a halogen atom, cyano group, a
lower alkyl group,  a halo-lower alkyl group, a lower alkoxy
group, or a mono- or di-lower alkylamino group; and a
heterocyclyl group which may optionally be substituted with a
group selected from a halogen atom, cyano group, a lower alkyl
group, a halo-lower alkyl group, a lower alkoxXy group, Or a mono-
or di-lower alkylamino group;

(2) Ring A is a benzene ring which may optionally be substituted
by a halogen atom, a lower alkyl group, a halo-lower alkyl group,
a lower alkoxy group, a phenyl group, or a lower alkenylene group,
and Ring B is (a) an unsaturated monocyclic heterocyclic ring
which may optionally be substituted by a halogen atom; a cyano
group; a lower alkyl group; a halo-lower alkyl group; a
phenyl-lower alkyl group; a lower alkoxy group; a halo-lower

alkoxy group; a mono- or di-lower alkylamino group; a phenyl
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each of which may optionally be substituted by 1- 3
substituents,independently selected fromthe group

wa@omnsiosiseeg of a hal ogen atom a hydroxy groupPCHIRp6m@1312

group, a nitro group, an al kyl group, an al kenyl
group, an al kynyl group, a cyfFoal kyl group, a
cycl oal kyl i denenet hyl group, an al koxy group, an

al kanoyl grou an al t hi rou an al kyl sul f on

FHHP Ok ianet Ly §HPFF¥%PQ‘§$O%@ ﬁﬁlaﬂ?ﬂoa%%u& cg{ax@ group,
r@%weromqyyl ekbﬁFama Noa T8 -Olfve 2 S 1aRWugr QUPewdr alkoxy
nono - di- al ky sulfannyl group, a carboxyl group,
amrcam,owltaar ey — grioudi - kovesir baldﬁyla@xmmrwmr@r -a
g'geoteproc c%ye arrboaun]g};ﬁol rouFil a%u%lgs;%é[t%% O%X/' gn}lgﬁ?ogen atom,

@@ydrﬁulgtr@mlpl,am newer oaxpky:a Jrhenyl suhémbynogé@u‘alkm group,
heterocyc ¥ group, an al kyl ene group _and an_ox
gc"r MAGKEKH FEEPP ofo% ReTaBBVE L MEt .O@fﬁé?dalkylammo group;
O R Q% ds th & 0913 dRy) 0Pt oRal i be
stltuted§% 1- 3 substituents, <¥%%ependgﬁ? re ey
s@wmﬂly d:m tsheb gricur asbipyi st gmgugf salhaltegleﬁramom halogen

ano rou an a I oa
R SPBR T o Pl e B T B R TSP g arove
F@Eﬂh yflr—l(diwerakah/ar@f\@J]@I @umowarcanb@xylgxgmupa lalo-lower
roxy group, a phenyl group, an al kyl enedi oxy group
aawllawwéﬁé@xya §eoupr i Oyﬁraéli%&w%%ﬁwougnowheﬂéfl group
%fckprn?frk?ebls%b%'m%mm’tht Eeﬁglbﬁeﬂegtbﬁnegyéno group, a
conpound 1n which R ng A and B are (1)
ahowrs ad Likyat e@rmocqldhabohb@‘eenocaybkyb q;rcmlgpmm clpwmly alkoxy
optional | be substlt ed b
A K PgroupT BOHAT o° (%Jow}e?‘y%ﬁ k%)fk%gaom]pno n;rLO\J/\%f " -
A &OXYo GF OLPL Hordh w@mhgm@ypop@mnﬂng 02 issisa)itaited with a
benzene ring which may optionally be substituted by a
ha¥ Qe e ey fEQPEND RS & tPBweFYarRYIT YU lawer alkyl

I@J%(Suv‘%,r Iaa o8 &yd 91 RYR; g?odppmﬁrlcﬁJé@éikQQQ mﬁ‘),hék% mono-

OXy group; a nono - di - Iower™ dl kyl'am no
groupi-lower alkylamino group; or

(3) Ring A is an unsaturated fused heterobicyclic ring which
may optionally be substitutéd.by a halogen atom, a lower alkyl
group, a halo-lower alkyl group, a lower alkoxy group, or an
oxo group, and Ring B is (a) a benzene ring which may optionally
be substituted by a group selected from a halogen atom, cyano
group, a lower alkyl group, a halo-lower alkyl group, a lower
alkoxy group, a halo-lower alkoxy group, a mo- or di-lower

alkylamino group, a phenyl group which may be substituted with
a halogen atom, cyano group, a lower alkyl group, a halo-lower
alkyl group, a lower alkoxy group, or a mono- or di-lower

alkylaminogroup;andeaheterocyclylgroupvﬂﬁxﬂlmayoptionally
be substituted with a group selected from a halogen atom, cyano
group, a lower alkyl group, a halo-lower alkyl group, a lower
alkoxy group, or a mono- or di-lower alkylamino group; (b) an

unsaturated monocyclic heterocyclic ring which may optionally
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a phenyl group optionally substituted by a hal ogen
atom a cyano group, a lower alkyl group, a halo -
wo ows018k&kyl group, a | ower al koxy group, or aPODIRR004/011312

or di- |ower al kylam no group; or a heterocyclyl group
optionally substituted by a h&8gen atoma cyano
group, a lower alkyl group, a halo - |ower alkyl

gr ou I.ower . al koxy group, .or a_nmono - or di- |ower
PTG BrhEY Cp)e SO et aPedy ABRCBY IR 2 1ower alkyl
hgt8tPFY&! hg16+ DEwHAI gmky@y%@@ﬁ]b pnal i ywhe sukskitytedp; a

b% a group sel ected froma hal ogen atom cyano group,

ahp b9t oW kAL kg roaprhad @endoasrdiat ke grddfylagino group;
I r k r , | r , -

of BB R oo P b AR B P E Lo 2 Bl = cyamo
nayobe, sulstvidrtit=ddk Wil ghoaphab dgehoal omgr ajand. growp, a lower
| oner al kyl group, a halo - | weE al kyl _group, a | owner
aﬁ%%ygg%%bg' offa®nBRBe- Of dt- %ﬁéra!al%éi?gh%ogroup; or a
QBQH@toé‘QQl?l h&f&ﬁ% h Ydn £ OpRs WMH G Y @R hoRahbYen atom,

be substituted wt group selected from a hal ogen

ad oRyany e Up .0 @p Loaeroakky al kydury cupale-Havwer- alswérgroup,
al kyl ar , I r. al kaox rou r_-a o 1,90 _di - )
| dvier” & %§%§§Sh39§§80p?rg?¥lgf aﬁrdﬁ%a%ﬂﬁggg&k Egggho group;
heteropi ayctiheatungtwhi csgayhepeéronatiylbe ring which may
substituted by a group selected froma halo%en at om .
c9RheOHR oY, Pa FUMRT L KST RF GuPT WFhERe SCTEGWEF OF) RyRalogen

OLOYR; RArNEEoBbKAXYoREPUN KA §BLAp; d R¥eH-abieX¥1kyl group,
group, a no- or di- |lower alKylamno group, a phenyl
geolpvehi ehkany beospbsti hatedlaveh alhakpgenoapong mo- or

cyan rou a. | r alkyl gro .a halo_- r -

R o Supt el rBIED iy Grifiany s, YEb g h P gy pe

| st at kybanvhohgaonplogad atbef ecpaye! yrogppup Wbwveh alkyl
may optionally be substituted with roup sel ected

 BBAVE: o LR BEBHA Y Ar® Gioup, L 9 HRUFORNIGHO Bt 08p 2 mono-

achali P-1Tohowes: @ Kythi 95 us |ONeR Akk@XBcgeayd. g@bup which
‘nono - or di- |lower alkylamno group; (2) Rng Ais a

beay epetiPngl ki bh Auhsboptibadl Vytheasdabsupt seegcted from a

halogen atom, cyano group, a lower alkyl group, a halo-lower
alkyl group, a lower alkox& group, or a mono- or di-lower
alkylamino group.

In another preferable embodiment, there is mentioned a
compound of the formula I, wherein Y is —-CHy~ and is linked at
the 3-position of Ring A, with respect to X being the 1-position,
Ring A is a benzene ring which is substituted by 1-3 substituents
selected from the group consisting of a lower alkyl group, a
halo-lower alkyl group, a halogen atom, a lower alkoxy group,
a phenyl group, and a lower alkenylene group, and Ring B is an
unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may be substituted by
1-3 substituents selected from the group consisting of a lower
alkyl group, a halo-lower alkyl group, a phenyl-lower alkyl

group, a halogen atom, a lower alkoxy group, a halo-lower alkoxy
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by a hal ogen atom a |ower alkyl group, a halo - |ower
al kyl group, a | ower al koxy group, a phenyl group, or

w@200sme232@l kenyl ene group, and Ring B is (a) amCT/JP2004/011312

unsat urat ed nonocyclic heterocyclic ring which may
optionally be substituted by @%hal ogen atom a cyano
group; a lower alkyl group; a halo - |ower alkyl

group; a phen - lower .alkyl graup; a | ower _al kox

FEURS 3 RAFOVL Gl AReaP oo e TRor Sy 2B PRER Y azoup,
| pvedy et eyl iam e g 10WRioud , PReA%h 6L 0BRe@Ph il RPBbh¥nyl group, a
substituted by a hal ogen atom a cyano group, a |ower

al kyer grldipxyribearallo groupwer A kgtlgronElkexyoreenyl group, a
aicl)(x%(y %irﬁgfﬁ%(?%}%é%?éﬁyl ° rgﬁé, l@"@&r%‘%%%&?eoxga phenyl

group; group ‘optiona i'tut
by?@$@alaga@n@$o?i ?&f@@ﬁéxgﬂlkyﬂamﬁmmphﬂnyﬂk@&o@ppup,

a halo - lower a group, a | ower al kox roup, or a

PP OBYCLYT FERRR: of K LRI G OUR Y § L AP urfeat

% 34 2oh EUSEL-hel 81 0bEGYS! 1 £ 1o VY 1 Hewe SRty ON@ | yroup, a

be” substituted by a group selected from a hal ogen
atomer cyhhoxgheuproaytbwerged iyl apdup,mendral @ -di ogfer

al kyl - grou henyl - ]ower _al kyl group, a |ower

a?t%&%g%% €%§9§§o%%¥%c;yio ?uélkoxy group, a no- or

di - | ovief yelkyhathap pHe@Rerabd phebyldigentp ttdmchigayentioned
be substituted with a hal ogen_atom cyano group

| BVRPTRPRYT oF ot TP HEHG L MBS Ky I SgrGtieT and Gl inked

ah KOXYe 05 OMPs 1 O 0 IPNQirig Ok, ditth OMEEp @t KVEEM NBeing the
group; and a heterocyclyl™ group which may optionally

be-pobstiowt eRiing th is groupsséhested meparuchafogekerocyclic
ato .ano_grqu 0 lLkyl _gr -k [

o 2 RO LT BT QIR A 7 mee o
| emergadilgy | @i NOs oyt oF 103erRangyA ggoap, a halogen atom,
unsat urated fused heterobicyclic ring which, na

oPLIQIFRA Py K9 Yo gBEP t (AT OBy OKO H ifon SCORI-NE B dviep Denzene

al kyl, 81i1QUPnad HakApzth eWeLqab kYL 308 @4 1 @1 d oM elected from
al koxy group, “or an oxo group,” and Ring Bis (a) a

belng @reud agnehsthngeyf eptdermaldlkydegsobpt ia hee@-Bpvwar alkyl
g&gg€p§eéeﬁ£ ggéﬁog%gmﬁaéo §ﬁe§t§fio§¥389oup, , a halo-lower
alkoxy group, a phenyl group; a halophenyl group, a cyanophenyl
group, a lower alkylphenyl group, a halo-lower alkylphenyl
group, a lower alkoxyphenyl group, a heterocyclyl group, a
haloheterocyclyl group, and a lower alkylheterocyclyl group.
Further, as another preferable embodiment, there is
mentioned a compound of formula I wherein Y is -CHp- and is
linked at the 3-position of Ring A, with respect to X being the
l-position, Ring A is an unsaturated monocyclic heterocyclic
ring which may be substituted by 1-3 substituents selected from
the group consisting of a lower alkyl group, a halogen atom,
a lower alkoxy group, and an oxo group, and Ring B is an
unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may be substituted by

1-3 substituents selected from the group consisting of a lower
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sel ect

group, a lower alkyl group, a halo - |ower alkyl
group, a lower al koxy group, a halo - |ower al koxy

w@e@ap12326 mo- or di- | ower al kyl am no group, aP@harep04/011312

group which may be substituted wth a hal ogen atom
cyano group, a lower alkyl gr80p, a halo - |ower alKkyl
group, a |lower al koxy group, or a nono - or di- |ower

al kyl am no grou a het cycl ich. ma
St PR TS he SombLET Lot eh OH. HighBane U At X Phh 3 Lover
h@i@aﬁy GO, CY ANQL G DoPer dal oy @hdvd, O Odtenl hgtdup, a
- lower al kyl group, a |ower al koxy group, or a npbno -
ohab®ph¢@y\krgmlk@4 2 PR RPRAGRY ¥ bY T @R und at QR edil kylphenyl
nDno cI|c ter [ i hC opt I
BBSEFT Lol By A atosahvaras T By aRE- oPotigeh Fohgryphenyl
ad;kéidlpgraolthla,loalbazle(i-hbwkyphkyylgg’mlm & he\wen:oalym;gy group,
group; a hal o-1 ower al koxy grou
Pk ARy EE Yol G SRR UR ﬁhé‘ﬁ(_\?‘FlO&reGﬁﬁOGé(ﬂl&PraEWup' a lower
SgPﬁg(mélﬁgﬁo@ycﬁyb@lr% gn Qtl%meraafyéﬁﬁqéf@ﬂ@cyé‘li@w&up, and
group, a halo - Tower alkyl group, a
aakbawegr@hb@xymetﬁxmﬂmplergt@upIomer alkylan1no

h i -
01 ouP: BL RSECRRGKELYL " URL0RLL A Lo SRS iR o ¢ 5

a c ano
aghahpoon!| gven ah&yY gg%mﬂza JJSOWn‘tﬂJd(’@(Zy group, or a
nmono - or di- lower alKkylam no_ graup;

unsat ur B4 EEN$Tis RF HAUHYT RRF T3, c‘?ﬂﬁ%‘#% there is
%h@@éﬁéa becsHbsthd i £dybYcR ]Q:[l@é‘pAS&Il@CﬁﬁngI@ O &

ogen atom cyano group, a lower~alkyl group, a halo
ILb\BemgaAIayfl agwmnearnowhmfkmﬁy gpolpnabl héleosubstituted

| gver 31 ke aroupe o roaor g | ovet ALyl kg Lo groue

h@bﬁg@@tﬁh@%f ca/mgjaumtom | ewebwalkyll kgl ogpoup tiat bonally
- lower al kyl group, a | ower al kox rougjr or a nono -

oPUBFT1FBIER R ey PaRPHB" o ot otAdl aREL B 9poup, a lower
959}48};2’?%;{@&9@%9{‘?' s B8 SRSt b W 881 ¥GER & B QUR lower

froma hal ogen atom cyano group, a | ower
abkigbxgranmip ,aam@oaﬂlmﬂegraupyla gveupa l&okyweroup, a phenyl

a'kox¥,9 8pa QOwer afgenyfengl roS&Frand

Ring B is an unsaturated monocycl;c heterocyclic ring or an
unsaturated fused heterobicyclic ring, each of which may
optionally be substituted by 1-3 substituents, independently
selected from the group consisting of a halogen atom; a lower
alkyl group optionally substituted by a halogen atom, a lower
alkoxy group or a phenyl group; a lower alkoxy group optionally
substituted by a halogen atom or a lower alkoxy group; a
cycloalkyl group; a cycloalkoxy group; a phenyl group
optionally substituted by a halogen atom, a cyano group, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy group or
a halo-lower alkoxy group; a heterocyclyl group optionally
substituted by a halogen atom, a cyanc; group, a lower alkyl group,
a halo-lower alkyl group, a lower alkoxy group or a halo-lower

alkoxy group; and an OxXo group,
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al kyl am no group. In another preferable enbodi nent,
there is nentioned a conpound of the fornula I

wob@sei1a32er is - CH2- and is |inked at the 3-poBCT/IR0045411312

Ring A, with respect to X being the 1-position, Ring

Ais a benzene ring which is Sdbstituted by 1- 3
substituents selected fromthe group consisting of a

I | Kyl

e Doan ot g =8 Pl pb BBk A A e Bue ring which
amaly aob oivata Bl K dryy | eutes g1 owtps d angl ergSLBvsm‘amnts,

unsat ura ed yclic heterocyclic rin

CHRIRRARAT e Fe BrEy e IT Y, CX e G RTch halogen

n@ﬂ/oﬂ@e Substdt Lﬁ@gypygﬂouﬁ SHPSEAL 1 t§uk§§"&§t§1§@é’dfk5§9r% lower
the group consisting of a |ower alkyl grou a halo -

| @Wedx 1l Ksduyr Gup,ove Ipledmpiky- girower oatkynaglmpubatltuted by
halo en atq a | ower al kox o h

d?koxyé%ouﬁ Ompﬁeny o%?%d%%“%qﬁgﬁaﬁﬁénél F%ngﬁgl group, a

CyPADPNERY Ly OF Oipe, dahOwer akkydphepylamgioup, a halo -
| ower al kyl phenyl group, a | ower al koxy hen¥y group

HaH Rl -B | ishetr Lancskyr ﬁ@@whgpauﬁayao%eﬁal Be“sibstituted

%yyieﬁega@gctyp@@émsgr%@epawmiy al kyd ensoxyrfhenyd _group

group, a nono - or di- |ower alkylam nophenyl group,

h@@mmymgllo@rmmlowehralacmgt erodypukyl agkmpgraup 0ptlonally
nohetero cl ou Iomer alk |_hetero I

g%a% él oxy @# rocyc?ff) 24 E% §&d§¥8%%(ﬂfa'phenyl

ot oap

Otﬁr&hp, |a0Y\@VKIe:a|ak_LM<ioad’9 gobeb ermciyeycl 1w sgb@ltlﬁltul:@dy}ﬁj a halogen
anot her preferabl e enbodinent, there_-isnentioned a
CHRPB T2 OfOW e 2L EPHY G PURhEr BV AL Y31 kY] @ePaAgCY gloalkoxy
| { 3 g%%i Ri. ¢la1b@eX ,
et e A e oo CRa AT b i (b P37 e Leh atom
rmm@rm |go:olwe:t,e|ao&:ywercalkyﬂg aiugh Rapabe-dobeti @@lkﬁéi group,
tituents selected, fromthe_group

RS B R R AL AR RN L £ T

| lpaes r 6E KOXYL G 10l caiteh carh JAX0 sgmtﬂ.,tl,ﬂjaidi Biyng BaRSgan atom,

"benzene ring which may be substituted b

3
S@b%KqQQM%ﬁgyFSePe%PEEIf?%%Y group, a ha{o lower alkyl group,

a lower alkoxy group or a halo-lower alkoxy group; a lower

alkylene group,

(3) Ring A is an unsaturated monocyclic heterocyclic ring which
may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halogen
atom, a lower alkyl group optionally substituted by a halogen
atom or a lower alkoxy group, a lower alkoxy group optionally
substituted by a halogen atom or a lower alkoxy group, a
cycloalkyl group, a cycloalkoxy group, and an OxX0 group,
Ring B is an unsaturated monocyclic heterocyclic ring or an
unsaturated fused heterobicyclic ring, each of which may
optionally be substituted by 1-3 substituents, independently
selected from the group ,consisting of a halogen atom; a lower
alkyl group optionally substituted by a halogen atom, a lower
alkoxy group or a phenyl group; a lower alkoxy group optionally
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the group consisting of a |ower alkyl group, a halo -
| oner al kyl group, a hal ogen atom a |ower al koxy

w@e@ap]12326 a hal o - | ower al koxy group, a phenyPCTIRR0ML/011312

a hal ophenyl group, a cyanophenyl group, a |ower
al kyl phenyl group, a halo - | 8®er al kyl phenyl group, a
| oner al koxyphenyl group, a heterocyclyl group, a

haloheteroc cl yl oup, and a | ower alk heterocycl
gP Pt L Bl ehery %&W%rafp%f%lf a%ﬂe%%*b 2L
t@ﬁéfbéﬁkﬁ?”éf&@ﬁd SPAPOATEL 0F Bl 8y 1p rf'&k&hp

-~ and Tinked at the p03|t|on o
vmotllm@bbxctsub@txtb@emdoy hehdlposn eitom, RCYGNA qﬁsoum a lower

SRR oy 1 SRSt ISR Srshract by Srou or
04 Oklp] SONSU St | Nk Ok v ag+ OUeS @lwﬁegﬁ@@lyp @ﬁéme@ptlonally

atom a |ower al koxy group, and an oxo group, and
wlésiahtla?@%ivuraabééora@ﬁo%wn 8 BT BEGEP} @ +PHET @rlké{ group,

ngalt JH‘?& h 161, Bb'acﬂ.%kﬂlegt giﬁgx o el -1 ower
3 By 1 T

e su stitut substltuent ted from
tmbk@xmu@r@mm5|smdn@noéx@ @mepalkyl group, a halo -

I | kyl h t
g%ﬁ B id 2 pndetiracsy Sh3%H, BatahehyPVGrbtoring which
p&’%@ﬂénzﬂlpyﬂ@e as Gy Snophesy | b group, s@)é@ﬂ\@lﬁents,
enyl gﬁoup, a halo - |ower al kyl phenyl grou

@p%m%&iy eﬁﬁﬂing‘{%ﬁroal hbﬁogm%rcoa}%saﬂm ahalogen
gé@&ﬂ & f@&gfqglk % ?§$ %#Eléhgﬁﬂ r@ﬁﬁ%f&%@%é& by a lower

group, a cyanohete ower
aakybmgtgwmugmﬂ@Mlqyanualk@ﬁyowepualpryhaBéﬂgcyubytltuted by

oo 2 Lover el koevieretanielyl, SLoW A8 3, Ml o, <

a&p@l@@ﬁka{xysgr&kg 418d Bt bR egeolsly t her, as anot her
preferabl e conpound, there is nentioned a conpound in

whies Ry %b&wea%glegawél@i}) mFQVn@Pjé\lpgiaél]gje]ﬁQ eflgbstituted
r%%glm@ §&b§PYt {Qnaiﬁd € f%%*@%lfrém the group

stituents, ependent cted romthe group
consisting of a halogen atom, a lower alkyl group optionally

substituted by a halogen atom, a lower alkoxy group or a phenyl
group; a lower alkoxy group ;Dptionally substituted by a halogen
atom or a lower alkoxy group; a cycloalkyl group; a cycloalkoxy
group; a phenyl group optionally substituted by a halogen atom,
a cyano group, a lower alkyl group, a halo-lower alkyl group,
a lower alkoxy group or a halo-lower alkoxy group; a
heterocyclyl group optionally substituted by a halogen atom,
a cyano group, a lower alkyl group, a halo-lower alkyl group,
a lower alkoxy group or a halo-lower alkoxy group; and a lower
alkylene group, or

(5) Ring A is an unsaturated monocyclic heterocyclic ring which
may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halogen
atom, a lower alkyl group optionally substituted by a lower
alkoxy group, a lower alkoxy group optionally substituted by
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consi sting of a halogen atom a |ower al kyl group
optionally substituted by a hal ogen atomor a | ower

W@bkdwsny23g6 oup, a | ower al koxy group opti onal | yPCT/JP2004/011312

substituted by a hal ogen atom or a’l ower al koxy group,
a cycl oal kyl group, a cycl oal B3xy group, a phenyl
group, and a | ower al kenyl ene group, and Ring Bis an

unsat.ur at ed, nonocyclj ¢ het i [
S RORTE 8 PHS T Rt OhiITyATE SEOHE, BackebPe by Ereroup, 2
nRye R iena) lgr g sulsd 14ith Ryrchp 3 substi tuents,

i ndependently selected fromthe group consisting of a
iy éh 1| ;i wnYavera gk ylorgraipl ispthiegirdgyclic ring or an
subst.i t ut.ed a bhal ogen .at a. .o Y. graup .or
B S B AT AGE R A & LIV SLka 810 ey
seibistdrtanied day sabkaliegerdabonl o sulbovetuah Koxyirgiepgidently
a cycl oal kyl group; a cycl oal koxy group; a phengl

T OMRF st iITeEl EPesHBSbP %@%ﬂl%ylégrpaﬁ GgbRI8EGH ahom; a lower

C l; Fal h 1 ol k
g%%{}& YRR o@tllg‘f‘!%lLL% EMESQE@HQe%q?yEH ‘Plalog%‘ﬂelé’l%gf;?),/ﬂa lower

a | ower al koxy group or a halo - lower a
AUy grheperveyphyhydroupimpei bowet o ldeyst pratediionally

%gf%&? q%ﬁ%%qg}R§f§%;%§%éﬂé?§ﬁ 5&'&” gw§§k9ﬂk§¥§nﬁ%oﬁ%; a

ower al’koxy dgroup “or’a

hey ©Loalloyergad kOxya Gfiisa Biask ANy e Qrao h 3 1, RprgnpA
is an unsaturated nonocyclic heterocyclic ring which

MR 633 HaF Py Sbé tEEESRY aterl 3P 250RnIR FYRRBHAI P, 2 lower
| Y4S 1 e . i
haiogeg at ﬁ]aaﬁ+fg fgw%fqﬁhﬁn-996g59.§Qﬂ§r§;aﬁ&o&&'éroup or

ower al kyl group optionally
subsi it et bhya bkéomeyralkoxy hgiormocyclowegradkoxgtionally

graup_optional |y, substituted by a hal ogen atpm or-

BT BT KXY Cgrplip. 4By eI Gl Ry Brotb. & YLl bal Roky s IEOUP-
Of OW1.0-aARGeaNa 0% 104 Boipp, and oRiefga Bkbsy ayhRiy erearhdlp-lower
whi ch nay optionally be substituted by 1- 3

SHbELTY UBFRWP 7 | e pEhdeR |1 9F S ect ed from the group

consi stg. g Of - &y hal ogen @AM G aHomem at ki 1908H at the

-optionally substituted by a hal ogen atom a | ower

abkoxyi groupoRiagphenyfith respect to X being the l-position,
Ring A is a benzene ring which may optionally be substituted
by a halogen atom, a lower élkyl group optionally substituted
by a halogen atom, a lower alkoxy group, or a phenyl group, and
Ring B is an unsaturated monocyclic heterocyclic ring or an
unsaturated fused heterobicyclic ring which may optionally be
substituted by 1-3 substituents, independently selected from
the group consisting of a halogen atom; a lower alkyl group
optionally substituted by a halogen atom or a phenyl group; a
lower alkoxy group; a phenyl group optionally substituted by
a halogen atom, a cyano group, a lower alkyl group, a halo-lower
alkyl group, or a lower alkoxy group; a heterocyclyl group
optionally substituted by a halogen atom, a cyano group, a lower
alkyl group, a halo-lower alkyl group, or a lower alkoxy group;
and an oxo group.

Preferred is a compound wherein Y is linked at the
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group; a |l ower al koxy group optionally substituted by
a hal ogen atomor a | ower al koxy group; a cycl oal kyl

w@e@a12326 cycl oal koxy group; a phenyl group opPCTDIRA004/011312

substituted by a hal ogen atom a cyano group, a |ower
al kyl group, a halo - lower alBKyl group, a | ower
al koxy group or a halo - | ower al koxy group; a

het erocycl yl _gr.au ptiopal |y substit d.b hal ogen,
kSt R AR S §sr iRk CATSES
| e¥eg rak K¥dn aheHPuratbaweindd ko 8eedRoekcdibal hg which may
| ower al koxy group; a |ower alkylene group, (3) Ring A
i sPBhonAsAY ubat edbsbhbeyed iy het erloeyetpent| %t%cg from a
I O y b Sti e 1- titu :
RO et PRater o cOney'St Eag By &7 Ring
hal bgen adromnea #iowewhaldty magr eppioptildyabky substituted by a
substituted by a hal ogen atom or a | ower al kox ou
aS Yo%kt CaPRbx5e 4F LB obt PBNEE y%%%t?%%ﬂtwgag% 2 alogen
hat 9gen, atRre:0k 1&yh 0YREuB! MOX Yo DL, 518 4G R KWy a halogen
group, a cycl oal koxy group, and an oxo group, R ng B
i stan emsatpireted gmmuoy @ iloviest elbowsl oEorpPngaophanyl group
unsat ur at ed fused . het erobicycl | [ each _of '
oAb e s Y e e S e el o 20D, = 2ower
| adepenrdenid,y ased et eshvd f alkileggoopp arcansdedt B kekyagroup;
hal ogen atom a | ower al kyl group optional| -
SOLEANRASE 55 ATRHP oY St ontY & ouert SHagoRy HPadRIsR 2tom,
s RRRIYd QM 2216QWRT o Bk KPXYr AlOUR halo-lower alkyl group,
opti‘onal I'ysubstituted by a hal ogen atom or a | ower
abkoxylgveunpalhoxyctvabkyl agd oruplowetyzl bal RoxyIpeewp;
a pheny ou tional |y substitut b hal o : .
atom e R R R R G bt) AR i i
al kylugeoup, 5a bowermahkoxyd glinspt Oratedaheterbopweric ring
al koxy group; a heterocyclyl grqup optional
SEBREFI LR byoh hdIGGeR AR APEFRRBSGRELY, SELPGHER Erom a
ah kylogEQUR o, Nah 0oz yhoMes - &hKYin@rQUPu1 fut ONBEN. More

-al koxy group or a halo™ - |ower al koxy group; and an

oxpegiﬁypally, preferred are furan, thiophene, oxazole,
isoxazole, triazole, tetrazole, pyrazole, pyridine,
pyrimidine, pyrazine, dihyéroisoxazole, dihydropyridine and
tetrazole. Preferable unsaturated fused heterobicyclic ring
includes a 9- or 10-membered unsaturated fused heterocyclic
ring containing 1 to 4 hetero atoms independently selected from
a nitrogen atom, an oxygen atom, and a sulfur atom. More
specifically, preferred are indoline, isoindoline,
benzothiazole, benzoxazole, indole, indazole, guinoline,
isoguinoline, benzothiophene, benzofuran, thienothicphene,
and dihydroisoquinoline.

More preferred compounds include a compound wherein Ring
A is a benzene ring which may optionally be substituted by a
substituent selected fromthe group consisting of a halogen atom,
a lower alkyl group, a halo-lower alkyl group, a lower alkoxy

group, and a phenyl group, and Ring B is a heterocyclic ring
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(4) Ring Ais an unsaturated fused heterobicyclic ring
whi ch may optionally be substituted by 1- 3

waewshiBeen, ts, i ndependently sel ected from t heCIEROM/011312

consi sting of a halogen atom a |ower al kyl group
optionally substituted by a | 8der al koxy group, a

| ower al koxy group optionally substituted by a hal ogen

at om or ower,_ al kox roup,, a cycl oal kyl group,
ST T i IR S G, O i iy fhran,
beNzLNe FANG WU £k iBpitd onald Yo de stbsdd 1 edvitrdin the
3 substituents, independently selected fromthe group

cogist B¢yl bt Binmlogercritiomalaly dyersub ki tyretipPy a

opt, onal | y substi tute hal n.ato l

PRt B ety gt S 2B e BRaggen atom.

aptdsenal lgrcaphshi Loved dykyl kedagen sahalel oaelroskkyl group,
al koxy cl oal kyl group; a cycl oal koxy

& W&W%‘%&ﬁaaﬁ; ¥ rEfEYP s B S PIE fit HF DY @%pog%ﬁ%]fé—lower
Z"%BE%X@ &Q/&ﬂ&r o %nﬁ lmpralé(yflla%&%ﬁ’g% M@Q,l WY ower

kyl group,” a | ower al koxy ‘group or a - | ower
a Koxyplgemyh graubet e Aowgel 3/ kgrypipeopt igaeall, ya thienyl group,
substi tut.ed hy a hal ogen _ato a_cyano .gr-oup,. .a. J.oner
S R 7ty ohal'B: ey ey P g Bt B h gy ee, and
O Oothi DFo By hadeoup | ower al koxy group; and a | ower
al kyl ene group, or_ (5) Ring Ais an unsaturated -
nonocy At SEEFALSE FPRE OWRCSh 1REyY UEFt RoRalPyupe whereln

SPb§§LI 2eq Rxnﬁ'A31§U9§t&ﬁ§§€&§até&d£&§89 Qily heterocyclic
sel ected fromthe group consisting of a halogen atom

arimyer ahkylsagrowgtaptfusrd hgtsudisi cyol éd Bynaskdreted from
| .kox rou a. l.ower al koxy group opt.onall D
Ry TRt B AR AL TEI I ERES
ad Loy e 68 Kyka 85 DaIP, t 8l £361 Ol kpxyz Y O U pd 1. ladile &y OXDine,
gr oup, RiQ%EF i's, an unsaturated nonocyc|ic
?

Hetey esi i nrdflan inid b gy fidere, pyrimidine,
10D Cychh £n81 1%, each OF; Wi ¢, TRYe ORfhOR&l 1 Yeihe
substituted by 1- 3 substituents, iIndependently
heterocyclic ring may optionally substituted by a substituent
selected from the following group: a halogen atom, a lower alkyl
group, and an oxXo group, and'Ring B is a benzene ring which may
optionally be substituted by a substituent selected from the
following group: a halogen atom, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group, and a halo-lower
alkoxy group.

Further, a preferable compound of the formula I includes

a compound wherein Ring A is

2 R
R1a R
R oS
0 .
3 Pt R A A

or
wherein R'®, R?*, R%, R R?®, and R*® are each independently a
hydrogen atom, a halogen atom, a hydroxy group, an alkoxy group,

an alkyl group, a haloalkyl group, a haloalkoxy group, a
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PRI 6O’ AR YaﬁrBHEat‘i‘}?‘

sel ected fromthe group consisting of a hal ogen atom
a lower al kyl group optionally substituted by a

whadosges2at om a | ower al koxy group or a phenyPCThIRROME/011312

a |l ower al koxy group optionally substituted by a
hal ogen atom or a | ower al koxg6group; a cycl oal kyl
group a cycl oal koxy group; a phenyl group optionally

tituted a hal ogen ato ano grou
OB b Rape &1 ﬁﬂmygik %ﬁowp i3858y 118ky group,
aérlﬁod(]}’k&{%%‘pgl%uﬁ, %%Ik&% KOXYa B RUBa Byl group, a

het er ocyc gr oup opti onal subst'i t ut ed by a "hal ogen
aamﬁoaal@ylam;elmr@@yh Jovwew, @ krchgcva)blpensal rettup, a

ou a |l ower al.kox roup ,
Cmefogiﬁgiog% %ﬁfp“aﬁﬁ ng%og %8%p aPPe?e¥ gLOXy group, a
C@ymw@trcmwa mMis didled at dend-posid, on dndd ngr

with respect to X being the 1l-position, Ring Ais

éjbe%llz]‘éﬁ‘l]eam%% 9\)&9% %)ﬂléﬁﬁtqoé’ﬁéimlyl%%rgﬂﬁsﬁ FGF@GXW group,

ahal pgen, at (15%5 LKyl 19;559%56 &a@"af -
substi tuted by a hal ogen’ atoﬁ? alo oxy é?gﬂ% °oF
ot 1-ea Phehya rigaroep] @mmﬂ ragﬁ&llsarawljr@mM,atad

LT A et g, PP a8,
saibisg 1 4wit £ch Py §ro®§mtalw@1f¢mmt |- a

sel ected fromthe group consisting of a hal ogen atom

th%ﬂﬁﬁs%ﬂﬂ@@Y%ﬂQﬁRPRxn@Q$aIIy substituted by a

¢§ enp atomor a phenyl group; a |ower alkoxy group
a phenyl group optionally substituted by a hal ogen

atom_ a cyano grou% a Iowébr al kyl group, a hﬁhd:) -

I grou ower al ko u
het grodycl yl grou kl ally substifjutdd by a hahogen
atom a ano group, a4 aI yl group, @5e -

| ower al kyl group, or a | ower a koxy group; and an oxo
ortodrpe i Preffesnedri*sa me oaﬂmomndje/ptm'rcmrrthy iz Hjdikegeratatom; a

t he3- position of Rin with r%ﬁ@ﬁg%b%gﬁgéFﬁ%Pgl&yi group;

hetie el € grdie Ml 6R1BBY koxy group; a hydroxyalkyl group;
an alkoxyalkyl group; a phenylalkyl group; an alkoxyalkoxy
group; a hydroxyalkoxy group; an alkenyl group; an alkynyl
group; a cycloalkyl group; a cycloalkylidenemethyl group; a
cycloalkenyl group; a cycloalkyloxy group; a phenyloxy group;
a phenylalkoxy group; a cyano group; a nitro group; an amino
group; a mono- or di-alkylamino group; an alkanoylamino group;
a carboxyl group; an alkoxycarbonyl group; a carbamoyl group;
a mono- or di-alkylcarbamoyl group; an alkanoyl group; an
alkylsulfonylamino group; a phenylsulfonylamino group; an
alkylsulfinyl group; an alkylsulfonyl group; a phenylsulfonyl
group; a phenyl group optionally substituted by a halogen atom,
a cyano group, an alkyl group, a haloalkyl group, an alkoxy group,
a haloalkoxy group, an alkylenedioxy group, an alkyleneoxy
group, or a mono- or di-alkylamino group; or a heterocyclyl

group optionally substituted by a halogen atom, a cyano group,
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optionally be substituted by a substituent sel ected
froma hal ogen atom a |ower al kyl group, and an oxo

w@e@ap123acd Ring B is a benzene ring which nmayPCT/JP2004/011312

optionally be substituted by a substituent sel ected
fromthe group consisting of d7hal ogen atom a | ower
al kyl group optionally substituted by a hal ogen atom

or a phenyl group; .a |ower al koxy group;,.a _phen

GO ORIy 5 BRtTA e By P M b o rape oF 2
Wﬁ%m&&ﬂpac_fﬁ)d@,\’ﬁﬁ 3 RYdn @rfap, a fe hdded loyesacd ktlher at
group, or a lower al koxy group; a heterocyclyl group

opte drruminasksbhstienael by ommloyen tlaRe &rgpaho and
@Qup,ssa Lewer alkyl r - r )

géoug$ érka Fgﬁe? aﬁkox%ggpogﬁggggadghﬁgge?a%?%%?%%% atom; a
O erPeeber; ablhg dimsat yratpd awadkyslyi grdep erocytkyt group;
ring includes a 5- or_ 6-nenbered unsatur t%gﬁ

@tkﬁwyk %‘W@’7cé‘nf1§ilﬁfi|1r§0§yogr9uﬂét%ﬂrby %}ﬁ}éalkyl group;
i d fr it
a%ﬁ%’ﬁgk%?ﬁai%ﬁﬁémﬁ 4 18R T 1 POER AIPM a ANy BXHGRN koxy

ur atom Mre specifically, preferred
ayeodpir an, hydi opehexoxarole, asoxkassiel ardwyolan alkynyl

tetrazol e, azol e, ridine, rim.dine [ .ne, )
o HYydr ’oi%ogg%%?%fk@ h@ly rdpyrd di ﬁééloaa{r?cfg }%lgtc%eaz%{eg‘izﬂﬁ group; 4
R wd B abt en v satouicat adcfusesl bel exphjeyy;i @ phagyloxy group;
i ncl udes a 9- or 10-nenbered unsaturated, fused -
MR RGN EOFT i LBt & (VARG CL9EE R hét B bTQt SREUP/ an amino
! @P@@&P%eﬂéhx-sc% agted kb1 am Aokt F%rﬂé@%n@?l@fﬁygg%roup;

atom™ and a sul fur atomi More specifically, preferre
ar edmolylngroupoei adot 1 nexy berzothl gzuiue; BepzbRapeyé,group;

i ndol e, indazol i naline,.isoquinoline, : .
oSBT Gphene. 2 HERLST UFEIC T Y 1 SRR hi TpHEHE " Sry, SFoup? an
di iy lT 9 BSOS Nathime. gMarg ;preeftrengd st fpoyndsiinaclgudep; an

a conmpound wherein Ring A is a benzene ring which
o?)%]F)gﬁ%%FH/lrbﬁél SUtsSt 8P Iyl B SRR GFeP sl Rt Sulfonyl

féf%ﬁﬂb%{Qﬁ@Hﬁl%ﬁﬂﬁﬁﬁ&b@goﬁglﬁyQ@B%%%%d%éHﬁnzahalogenatom,
a cyano group, an alkyl group, a haloalkyl group, an alkoxy group,
a haloalkoxy group, a methylenedioxy group, an ethyleneoxy
group, Or a mono- or di—alkylamino group; or a heterocyclyl
group optionally substituted by a halogen atom, a cyano group,
an alkyl group, a haloalkyl group, an alkoxy group or a
haloalkoxy group.
More preferred is a compound wherein r'?, Rr%??, Rr3, R'?,
R?, and R* are each independently a hydrogen atom, a halogen
atom, a lower alkyl group, a halo-lower alkyl group, a lower
alkoxy group, or a phenyl group;
R% and R®® are each independently a hydrogen atom; a halogen
atom; a lower alkyl group; a halo-lower alkyl group; a
phenyl-lower alkyl group; a phenyl group optionally substituted
by a halogen atom, a cyano group, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group, a halo-lower

alkoxy group, a methylenedioxy group, an ethyleneoxy group, or
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a lower alkyl group, a halo - lower alkyl group, a
| oner al koxy group, and a phenyl group, and Ring Bis

wa@2dspexsecyclic ringsel ected fromthe group coPGT/$RA00MH011312

of thiophene, furan, benzofuran, benzothi ophene, and
benzot hi azol e, wherein the heB&rocyclic ring may
optionally be substituted by a substituent sel ected
fromthe fol|ow ng grou a hal o gen at o
3 b0 s or iy Largs H Pt 2R bRk e eyt group
HARURDNA IR sti dawe! 1B} @V'ha&rdélé?} a2 drgWek @[yléﬁl())/group, a
group, a halo - |ower al koxy group, a phenyl grqup,
rﬂaiwm@rlyqylgrgaf@pp,aOICoWelO‘&quyabﬁe%ylgrg?%p orp R ov@érd R
%#kQ§¥Phen cg QR a%qj$n%ﬁf%fﬁ#} %h %%h£8”¥$rm a lower
a pyri group, h group

tgukyxﬁné A, ANt her preferred conpounds |nclude a

ound wherein Y is -

dﬁsat%rat%d ABAORY c B ﬁé?@rbEQ@P?%d?PEgyo? hydrogen atom, a
wgéﬂﬁg@t&%ﬂ u%e‘iO%treEQQk@yarbﬁp[ | A0hSEbECE R FADM1 group,

oup consi sting of thi ophene
i hyalrei solguisnplgumep didwy dr disloxazoley; aliagolaE;oup -

P o2 ) FurfhBr LR SLhe s L BLIdE n LBIeRing B 15

I ndazol raziné, quinol i

and & iseiadol ine, wherein the heterocyclic ring nay
optyon y substituted by a substituent selected from
the| o 'ng group: a hal ogen atom a | ower alkyl
group, ®an oxo group, and Ring Bis a benzene ring

2@%3&3&?{ RS T 5 ESRG B Bt L RAPG5aR “hEGr & haTogen

| ove, al i@g)arﬂf @%’upa Ballawerl ngzlaﬁkabpgr@wpal@—im alkyl
al koxy group, and hal o - | ower al koxy group. . °

Ruretier |2 al pref e?JdtﬂDeY corfpsund dfakdrel dvsiing Bqxy group, a
InC%ﬁ§%§héﬁfé§§x6¥ghﬁwmgﬁ”ékﬁ%fghééﬁf J%b&ﬁ, or a mono- or
di-lower alkylamino group; or a heterocyclyl group optionally
substituted by a halogen atom, a cyano group, a lower alkyl group,
or a lower alkoxy group, and
R is a hydrogen atom, or
R% and R% are bonded to each other at the terminals thereof
to form a lower alkylene group.

Further more preferred is a compound in which Ring A is

R1 a
R2a

R3a

wherein R*® is a halogen atom, a lower alkyl group, or a lower

alkoxy group, and R?*® and R*® are hydrogen atoms; and Ring B is

wherein R is a phenyl group optionally substituted by a
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wherein Rla, R2a, R3a, R b R2b, and R3b are each
i ndependently a hydrogen atom a hal ogen atom a

whgasoxs2gr oup, an al koxy group, an al kyl gr oupCT/aP2004/011312

hal oal kyl group, a hal oal koxy group, ahydroxyal kyl

group, an al koxyal kyl group, &R al koxyal koxy group, an

al kenyl group, an al kynyl group, a cycloal kyl group, a

cycl oal kyl i denenet hyl _gro a cycl oal kenyl group, -a

Y oGt Ky PeRgaraieY S ens s s ol BhLRg i Koy Baen atom,
08 Odhandl @YARR0 @r OBRerda Nkl QAP .2 BB1aALBNeEr QURylagroup,
mono - or di- al kyl am no group, an al kanoyl am no

g? obpien ek \Er GrouR had cailiegeyc atlernyl Jgpeap, 2gd a mono-
car bant 0 - di - k |49

oS SPRaLSuE GFDeyPllERS, grfin o R MO FEESENR L Gy PRy
phebybsal Ty emplsaditng egrloyip, haho@dk piteul, f & mylangr gupyup am lower
al kyl sul fonyl group, or, henyl sul f onylk, group, and
Rﬁ@%ﬁ%ﬁ%%%mwﬁ>%¥@%W§@ﬁ%ﬁﬁﬁ%£ﬂm'
al dR@aignec%th i ndependently a hydrogen atom a -

hal ogen ‘at om “a hydroxy group; an al koxy group; an

al kyl grmupincHead qaldnd rapleupmi dialersd kaX gy iEsent

hydr oxyal kyl groug; an_al koxyal kyl group; a
pHRFGPEI Ryl Jriotips CERP AP KEXFRP R yC@l?o%%;r%Presented by the
hydi oxyahkoxyghospiaan al kenyl group; an al kynyl
group; a cycl oal kyl group; a cycl oal kyl i denenet hyl
group; ar@ycl oal kenyl group; a cycloal kyl oxy group; a
phenyl ox ; .a phenyl al koxy group; a cyano group;
pup; amgio group; a nono - or di-
al kanoyl am no group; a carboxyl

al kyl a

group; «Q#bonyl group; a carbanoyl group; a
nono - q:sHaIH? car bano hAgroup; an al kanoy! .group;
an al k§ 'T onyl am no grodp; “a phenyl sul f onyl am no
gHQUP

wherein R® is a halogen atom, a lower alkyl group or a lower
alkoxy group; R® is a phenyl group optionally substituted by
a halogen atom, a cyano group, a lower alkyl group, a halo-lower
alkyl group, a lowér alkoxy group, a halo-lower alkoxy group,
or a mono- or di-lower alkylamino group; or a heterocyclyl group
optionally substituted by a halogen atom, a cyano group, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy group,
a halo-lower alkoxy group, or a mono- or di-lower alkylamino
group; and R® is hydrogen atom; or R® and R® taken together are
a fused benzene ring which may be substituted by a halogen atom,
a lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group or a halo-lower alkoxy group.

Among them, a compound in which R® is a phenyl group
optionally substituted by a halogen atom, a cyano group, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy group or

a halo-lower alkoxy group; or a heterocyclyl group optionally
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al kyl sul finyl group; an al kyl sul fonyl group; a
phenyl sul f onyl group; a phenyl group optionally

waewshises ed by a hal ogen atom a cyano group, PENJE064/011312

group, a hal oal kyl group, an al koxy group, a
hal oal koxy group, an 'al kyl enédi oxy group, an
al kyl eneoxy group, or a nono - or di- alkylamno

or._ a hetero ro tional | s bstltu
B R o LS &y &40 DG RoER R 191 group,
hal qalikyle 90U x %5 RAPRE PraeQled hal oal koxy
group, or Rd4a an a are bonded to each other at the
ternlnélspﬁﬁéﬁéﬁﬁdtohﬁbﬁﬁpéﬁcéykyl@ﬁ@u@roh%01%ﬁ%SR4b 5= or
R4c I C e rogen
I%tsn‘lrﬁmberhe ogé:ne%é){% cl?/ei :3? gxgggggghll}ﬁ %{g 4 ero atoms
gwmeraféﬁaddﬂgybeglégu?d ﬁrditﬁlt(ﬂ@l lgyt)t(lgrmrml klsiitimj @él koxijtrogen
r ou a hydroxyal kyl group; a oxya kyl jgro
;ﬂm| arlk%w@%w&or%n a&ﬁk%)&%]ﬂbtx o rH0-hembered
%Jé‘l%)(lYgQEQHonrﬁrbfﬂlKﬁfY'tcﬂﬂ%eﬁ‘a@biﬁ)ﬁ%dependently
group cycl oal kyl group; & cycloal kyl i denenet hyl
grelgsted Eyoinddik enphpgrangystal gy ef cahk{plreggngriotip; 28 oxygen
phen Xy, groy a ph nyl al X acy rQu
e R e R e

ani o gr ot
3 Jovil @QO?EQU@ p}achnaJc}gangybapﬂ, D p@fr(kzimnﬁ gapbpyxypyrazolyl
group; an al koxycar bonyl group; ano
MR, G ti2 2010 G&H R q@ﬂaaﬂay ﬁraPﬁan%gﬂg grfo%ﬁazolyl
Zdr}&“llpé(ya{ﬁé“ Jr o0yl a no group; a phenyl sul f -onyl ani no

ou

an al'kylsulf inyl group; an al kyl sulf onyl
group; Eﬁ@Mehyésmnéﬁaqﬂbkggm@pdgm@hégﬁt@@@@gsentlnventlon,

naII substltuted a cyano-
g&%ﬁﬁ alrsky Comuoplfn al"{)gl%g up, an al koxy

group Fgahaloalkoxy group, a nethylenedloxy group, an
et iyl eneoxy group, or a nono - or di-al kyl am no group;
ocyclyl group optionally substituted by a

hal o tom a cyano group, an al kyl group, a
-hRteoa group, an al koxy group or a hal oal koxy
group. IMore preferred is a conpound wherein R a, R?a,
R3a

\thereR:Llr?Rl"‘1 is a halogen atom, a lower alkyl group, or a lower

alkoxy group, and R*® and R%'are hydrogen atoms; and Ring B is

R4b

S
(Y7

"R&
wherein R* and R are each independently a hydrogen atom, a
halogen atom, a lower alkyl group, a halo-lower alkyl group,
a lower alkoxy group, or a halo-lower alkoxy group.

Another preferable embodiment includes a compound

represented by the following formula IB:
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R2b, and R3b are each i ndependently a hydrogen atom a
hal ogen atom a |ower al kyl group, a halo - |ower

wa@bdoglo1geoup, a | ower al koxy group, or a phenyPCTIRR0M/011312

R4a and R5a are each independently a hydrogen atom a

hal ogen atom a |ower al kyl gAdup; a halo - | ower
al kyl group; a phenyl - lower alkyl group; a phenyl
group optionally substituted by a hal ogen atom a

a |l ower _gl kyl group, a halo - |ower alkyl
s group, a halo - |ower al koxy

gt oup, nedi oxy group, an ethyl eneoxy group,
oreL. ieH Qwe al kyl ami no group; or a

het erocycfyl group tionally substituted by a hal ogen
roup, a |oweflB) kyl group, or a |ower
or R4a and R5a are bonded to each ot her
ey s thereof to forma |ower alkyl ene
group; ar@, ,R4b, R5b, R4c and R5c are each

i ndependent|y a hydrogen atom a hal ogen atom a | ower
abkgtegn ARPp, RA drad R'? doweracl kyldegreodentd yi eweydrogen atom,

al ko roup, or a halo - | ower al X roup. Further

bl e, BroRRy an e Pa e HrotR . 45 R group,

w@aféﬂdhikynig&xﬂqnh%n%blgéqm@xgpb&@nPLIM Byasbkiairdl group,
a

by a hal ogen atom a cyano group, ower al kyl - grou
aAmaldoxvadwerl grRyP, goagkozyiedweryatkewy, giroapkeayl group,

h - r 0X nEEQX!en d
e%k%lekﬁ}él%gégggb, Xo&%@r&oln@l- o gl%zé%logi[%f%?n&ﬂ%methy 1
grooyy, @ cachetekenyt|gtowgs,oepcppl oohhl/l yxguwhstiurt, ubedaryloxy
by a hal ogen at a cyano group, a lower alkyl roup,
AR o HBAGPOE O Brd RETFE S2RYAr oBel: bEGmpLouD, an
Odm W3 ahén On BRETaRL ME T g Bdup Ny °

fﬂ@-?ﬁ&u < bonged; 1 TaRifergadud h

termnals thereof to forma | ower alkylene groqf.
alkylcarbonylamino group, a carboxyl group, an alkoxycarbonyl

cyano, gr ogip,
gr-ouB,

group, a carbamoyl group, a mono- or di-alkylcarbamoyl group,
an alkanoyl group, an alkylsulfonylamino group, an
arylsulfonylamino group, an alkylsulfinyl group, an
alkylsulfonyl group, or an.arylsulfonyl group; and
a group represented by:

O
~R® N
| F

———

hOYeR R7 R8

is

or
wherein R®*® and R’® are each independently a hydrogen atom, a
halocgen atom, a hydroxy éroup, an alkoxy group, an alkyl group,
a haloalkyl group, a haloalkoxy group, a hydroxyalkyl group,
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Further nore preferred is a conpound in which Ring A
is wherein Rla is a halogen atom a | ower al kyl group,

woerood/olsaer al koxy group, and R2a and R3a are PgTIRge011312

atons; and Ring B is D4a Rl5a wherein Ris a phenyl
group optionally substituted B2 asubstituent sel ected
fromthe group consisting of a hal ogen atom a cyano
group, a |l ower al kyl grou a halo - | ower

oG X TPOMET SFRBRy T BUBOREPEY- T DHier % éil@nyl group,

LW kARA 8rBBRO 5 é%fclqial]iyq"‘%&o%gkyé%ﬂ%ﬁ%dé}{emethyl
a heterocyclyl group “optionally substituted by a

hat @gen aatpay oal kgand graoup, aacj/m\@allavkcyxy Growy,, 8n zaryloxy

| I k d RS h
B A S B e o Enbbd Rent 01 CEnezoue, 2

Fﬁxﬁﬁwtgid\)&@ﬁta afbndé- psef@r-abl ey comoungrag, ke
resent the following fornmula A (1A T I
10 KEICGFend FDFROEY + S Pal Wlalg}?%pcarbonyl

%ﬁ@%%aﬁf%aQEEQ% %ggggyegnhgrp quaylaQEQPEarbamoyl group,

subst ogen atom @& cyano
gatmwlkaqéplzmrcah]@kfwargraalﬂmlaﬂlﬁirwlamm@rgmug,l an

o Bro R T o B BB R Gl B o

@Iwmlyﬁdrhygr@m;@,ptdpr@i |a)kﬂlmtﬁddﬂ/{le@r|@)ﬁﬁaaﬁd| effermnd R™®
atom a cyano group, a |lower alk rOU|?1 alo -
| B eaghkio g eI L Y é\/\%‘fd%@%kﬁt@%@) a0F§NGAtom, an alkyl

a?ﬁ%m%%r%%yﬁ n(gf??‘%’l S E%Jlr}g%le%é%% o%@%pr' RB and

Rc t akemlntcogethercanmowan dsiseg resrndrel bi nthavfiogmutsy IB, more
b{?res ebfc’%éé l'IJI_seda bgon?pgl?rllggen v% nl:ll R®, R® and R a}ré each
independently a hydrogen atom, a halogen atom, a lower alkyl
group, a cycloalkyl group, a hydroxy-lower alkyl group, a
halo-lower alkyl group, a lower alkoxy-lower alkyl group, a
lower alkoxy group, a cycloalkoxy group, a halo-lower alkoxy
group, or a lower alkoxy-lower alkoxy group, and

a group represented by:
O
~R®
{ N7
' |

R7 R8

is

wherein R®?, R’® are each independently a hydrogen atom, a halogen
atom, a lower alkyl group, a cycloalkyl group, a hydroxy-lower
alkyl group, a halo-lower alkyl group, a lower alkoxy-lower

alkyl group, a lower alkoxy group, a cycloalkoxy group, a
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a lower alkyl group, a halo - lower alkyl group, a
| oner al koxy group or a halo - |ower al koxy group.

w@emsgiskem a conpound in which RB is a phenyPChuRR0®m/011312

optionally substituted by a hal ogen atom a cyano
group, a |lower alkyl group, a4Balo - |ower alkyl
group, a |l ower alkoxy group or a halo - lower alkoxy

e LB LRt kb SESE i & DaBCT 41 oy THGA grat, 9roues

Obr aa | @NEhp akkoXys & s he: preferred. A preferred
het erocyclyl group inclu es a 5- or 6-nenbered

het er ocyc¥yl group containing 1 or 2 hetero atons
I neteR | y selected fromthe group consisting of a
nutroge at'dm an oxygen atom and a sulfur atom or a

E ed heterocyclyl group containing 1 to 4
hete o atPns T ndependently selected fromthe group
consi sting of a nitrogen atom an oxygen atom and a
susfur atom Specifically, a thienyl group, a pyridyl
group, a pyrimdyl group, a pyrazinyl group, pyrazolyl
gr@esp, hi azol yl group, a quinolyl group, and a

I roup are preferred. In another preferable

f the present invention, preferred is a
ch Rng Ais la mhereln Rlais a:
hBl'ogen afom "a | ower alky group, or a | ower alkoxy
group, and R2a and R3a are hydrogen atoms; and R ng B
i shewhet i R°Réibd 18 R5be aracledchiepedeleandentl iydrogen atom, a

6T e I o 8. BBGSP”aF bRy 01 BUfE Sr4L Sroue.

hat 0z - 1&;@@\@ra§]k&g>99(ygjg@wp Anot her preferable
enbodi nment includes a conpound represented by the
f ol | owi TSR 9TBIEBL caerst ReCIRYes@ regpround

af £ PACH, £ DHEPENARNT Y1 Ao Wl CBSI R DM c :

(IC)

Wherein Ring B’ is an optionally substituted benzene ring, an
optionally substituted unsaturated monocyclic heterocyclic
ring, or an optionally substituted unsaturated fused
heterobicyclic ring.

Preferable examples of Ring B’ include a benzene ring
and a heterocyclic ring, both of which may have a substituent (s)
selected from the group consisting of a halogen atom; a cyano
group; a lower alkyl group optionally substituted by a halogen
atom; a lower alkoxy group optionally substituted by a halogen
atom; a lower alkanoyl group; a mono- or di-lower alkylamino

group; a lower alkoxycarbonyl group; a carbamoyl group; a mono-



10

15

20

25

30

a hal ogen atom a hydroxy group, an al koxy group, an
al kyl group, a hal oal kyl group, a hal oal koxy group, a

whyasoxasaé kyl group, an al koxyal kyl group, an PCT/JP2004/011312

al koxyal koxy group, an al kenyl group, an al kynyl
group, a cycloal kyl group, a @yl oal kyl i denenet hyl
group, a cycl oal kenyl group, a cycloalkyloxy group, an

aryl ox roup, an ar Ialkox roup, ano r ou
rﬁ’%r é‘%{ﬁ)’f g y y JgO%,ﬁoa _Ply grou]g? optlonally

aélh‘kyé’@f‘&@@e@rb%ug séﬂstlfé‘hgﬁ]ﬁ?@‘j bQé‘l/é@@écﬁ‘Cfngr@léphaﬁo en atom,
carboxyl group, an al koxycarbonyl group, a carba ?

O OLYH N JIEND - aorlodner alllkyllcarrbannyptgonafblyaﬂubstltu‘ced by

o IR PR G B R PR PR G AR SHBS EaRTEed by

aélqyém@;én CdWdm 9r QUowdF @k @iy SUyfOny) Qrvsipo- asel @&i-lower
group represented by: O, R6 is R7a wherein R6a and

RYRK Bk &R O Gidop éh demta Ty 3a Mydicag@ natlo ML OaPhaPogeirbamoyl
0 n X k

ool P SN BT Y D L L Yrow: 2

ih@hem@@ykyylgmmmugaptabheiyalkwbsgibwpedanfa substituent (s)

aIk al k ar an al kenyl grou an_a

iR el B trh Ao o RboTa T e B4 4o TR RebeY g R LkvL roup

%@MP@n@le@L%ﬂi@wﬂecﬂbEL@ had el aablay! @&)bvgilo'élmkoﬁﬁl group

aryloxy roup, an aryl al koxy group, a cyano group,

n(p]@ PR sugﬁtaﬁ]uﬁ@ddqy)aﬁlalé)qﬁghétom@ra dpwer alkanoyl group,
ér%n K} H04Ry, AN @leﬁi 3390%1? ng gLQHEp. ?kox carbonyl
K yca du ¥

car oxyl group, an al a carb anmoy
gy oo, a Noavbamoyl dirougl, kwtaamhannyk<§w1mqwenwﬂkylcarbamoyl

F5rael 1= Rrst Bk e GTENES sl K91 SHT ST RGP ar aups an

al kyl sulMcanry b r@rreip 1@ ea;ran@mélssleblff eayly gr otincaideREbbenzene
agfngawhlch may be substituted by a substituent selected from
the group consisting of a halogen atom; a cyano group; a lower
alkyl group optionally substituted by a halogen atom; a lower
alkoxy group optionally substituted by a halogen atom; a mono-
or di-lower alkylamino groﬁp; a phenyl group optionally
substituted by a halogen atom, a cyano group, a lower alkyl group
optionally substituted by a halogen atom, a lower alkoxy group
optionally substituted by a halogen atom; a heterocyclyl group
optionally substituted by a halogen atom, a cyano group, a lower
alkyl group optionally substituted by a halogen atom, a lower
alkoxy group optionally substituted by a halogen atom.

Preferred compound of the present invention may be
selected from the following group:
—(B—D—glucopyranosyl)—4~chloro—3—(6—ethylbenzo[b]thiophen—
2-ylmethyl)benzene;
- (p-D-glucopyranosyl)-4-chloro-3-[5-(5-thiazolyl)-2-
thienylmethyl]lbenzene;
- (B-D-glucopyranosyl)-4-chloro-3-(5~-phenyl-2-thienyl-



10

15

20

25

30

are each independently a hydrogen atom a hal ogen
atom an al kyl group, a hal oal kyl group, or an al koxy

w@e@ap12326rong t he conmpounds represented by theP€Durm0d4011312

IB, nore preferred is a conpound in which R8, RO and
R10 are each independently a BPdrogen atom a hal ogen
atom a |ower al kyl group, a cycloal kyl group, a

hydr.oxy,.- | ower al kyl group, a halo - |ower alKkyl
gﬁ/eo ?&)éjefrb%/%}e'al koxy - |ower alkyl group, a |ower

al KD -G 1AL p P £V &S PR KOXe 10 WIS - g6 -Ned Of Fud @Yenyl) -2-
al koxy group,_ or a lower al koxy - lower alkoxy group,
drdl en g ¥ leldrerszened by: Ois R7a Rc wherein R6a,

7a, are | ndepe ntly Ir-ogen afc n ~_

o L P R e R T S [ O DL A2

hiytelr erxyl me H ropEY b eth ke gr oup, a hal o - | ower al kyl

roup,_ a lower al koxy - |ower al kyl group, a, |ower
Rb&?'gq]diﬁfp%r%%?%)l'k Wﬁ}ﬁg]u‘pg,v‘ %Egéi o RYY inyl)-2-

al tKOYy HOUR, 1 Rz doer al koxy - |ower al koxy group,

or a group represented by: Oi s wherein R6b and R7b

are( fedeto huaperdens V) 24 tofkogem at oni 3ecyritagesnyl) -2-
attkgigrrglmr}ée?cv%]k@%(&e%})up, a halo - I[ower al kyl group,

or ‘a Xy ‘group. 1 Another preferable

exh O RSt u d 18y kieless Pl Cofpehinst 6 -€pf ES-e M -eclydayoienyl) -2-
following formula IC. (1C) OH Wierein Ring B is an
ottt R bt $R /2% benzene ring, an

1- (B-D-glucopyranosyl)-4-methyl-3-[5- (6-fluoro-2-pyridyl) -
2-thienylmethyl]benzene;
1—(B—D—glucopyranosyl)—4—chloro—3—[5—(6—fluoro—2%pyridyl)—
2-thienylmethyl]benzene; -

1- (B-D-glucopyranosyl)-4-methyl-3-[5-(3-difluoromethyl-
phenyl)-2-thienylmethyl]benzene;

the pharmaceutically acceptable salt therecf; and

the prodrug thereof.

The compound (I) of the present invention exhibits an
excellent inhibitory activity against sodium-dependent
glucose transporter, and an excellent blood glucose lowering
effect. Therefore, the compound of the present invention is
useful in the treatment or the prophylaxis of diabetes mellitus
(type 1 and type 2 diabetes mellitus, etc.) or diabetic
complications (such as diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy, or is useful in the treatment
of postprandial hyperglycemia.

The compound (I) of the present invention or a
pharmaceutically acceptable salt thereof may be administered
either orally or parenterally, and can be used in the form of
a suitable pharmaceutical preparation. Suitable

pharmaceutical preparation for oral administration includes,
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-optionally substitu

optionally substituted unsaturated nonocyclic
heterocyclic ring, or an optionally substituted

wae@abwsas ed fused heterobicyclic ring. Preferpdi/a2004/011312

exanples of Ring B include a benzene ring and a
heterocyclic ring, both of wh#bh may have a
substituent (s) selected fron1the group consi sting of

a ha en atom a ano grou wer al I
o@f%mgﬁ%ub%ce%ﬂt YOS i e s F A ¢ Slfanutes,
weRltrisonat Ly, Sé&b%tdlh%tl%@l mepabat@gﬁ@ a\MPension

a Iomer aI anoyl group; a nono - di - | owner
amkew@rﬁwrgﬁrom eemtllkwmn apmwl@za“rm,l gffoup; Saitable

carbamyl , UIF pre mono. - or di- | ower %éﬁ%" g&@l%n%yéatlon

roup, a phen up op |ona
suhslmde@mfc(xs)exaaip&@t eéubpemaohab@gennaé@moa EyErrations
group, a lower alky] group optionally, substituted b

D GEH- 2R GO WS | Sine?  RIFRGEA gt Oud whtibridtiilled Water for
sybst it yted by, & helogem atomna Lomer &l Woa@u@:g@%lucose

a mono - or di- lower alkylam no group, a |ower

a$ &oxtyiozm borwy | 1 gl t aorepdeaioydngr oup, or a nono -

di | kyl h
o S e S BR A00 Dl Syl

sﬁﬁi&aﬁ@@emﬁﬁmamalc@@@ma@u@%aat QRN@ T AEP, vary avebrding to
al kyl oup optionally substituted by a hal ogen atom
ath %W%ﬁﬂ 6O€§P§onégﬁ§rSQQEX|WQHQQ$'b§O§d1tlonS of a

@Q@rﬂi atoq_mkl‘ﬁdl oMRE Alkanayl 3 QuRi 58 8PNQ HeOkrlhted, and
['ower a

'kyl"ami no group, a lower alkoxycarbonyl group,
ai’rcaist:)amydtllgyoup thmf Jaammooﬁ voul -0l bviey 50 mg/kg/day,

arb u an a Iene d a
T T D B B FeS o e it e o R g B0 e Gt
benzenerrfé l&@mﬂaﬂu@l@ ey he fs:tmsﬂlat ut esy e ats%ldibeLlftm@cEﬁssary,
selected fromthe group consisting of a hal ogen atom

al &y gt &7 oy Mogeogp BpheEnantidiabetic agents
subsid L %%%%&&a?ga%@ %Pmre%tkr%w al ke g5 QURses. The

ed by a hal ogen atont a raonoor
drze $ avercaaldoprahind gresp otdgshepghtgroay bepeduoaalibyered in

the same dosage form, or in a separate oral dosage form or by
injection. )

The other antidiabetic agents include, for example,
antidiabetic or antihyperglycemic agents including insulin,
insulin secretagogues, or insulin sensitizers, or other
antidiabetic agents having an action mechanism different from
SGLT inhibition, and 1, 2, 3 or 4 of these other antidiabetic
agents may preferably be used. Concrete examples thereof are
biguanide compounds, sulfonylurea compounds, o-glucosidase
inhibitors, PPARy agonists (e.g., thiazolidinedione
compounds), PPARwa/y dual agonists, dipeptidyl peptidase IV
(DPP4) inhibitors, mitiglinide compounds, and/or nateglinide
compounds, and insulin, glucagon-like peptide-1 (GLP-1), PTP1B
inhibitors, glycogen phosphorylase inhibitors, RXR modulators,

and/or glucose 6-phosphatase inhibitors.
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substituted by a hal ogen atom a cyano group, a |ower
al kyl group optionally substituted by a hal ogen atom

w@2006ie232@l koxy group optionally substituted bRCHEJIP2004/011312

hal ogen atom a heterocyclyl group optionally
substituted by a hal ogen atonft7a cyano group, a | ower
al kyl group optionally substituted by a hal ogen atom

o oo SN0, UL P B Mg incasce, o

| SvefidlioN drmunke -spkett§dadenn) tdre shelihgwerg egisawp: adent, an
gl ucopyranosyl) - 4- chloro - 3- (6- ethyl benzo

E%T¥h9b®ﬁ%het @g%m%et%WI§n¥ﬁﬁ§ﬁﬁ@;oqpl?{pt{y agént and/or a
= chl - 3- [5- (5- thi lyl) -
P BROR, et e “1. (b- B g1 ucopyr anosyl

benzene; 1- (b- D gl ucopyranosyl) -
4- chl cﬂrme -S@E:T (Hriptieimd =2 of tilienfdrmuiet Hy lImabdrz erseed in

FPEBr et IR R F I T es SHeRe e (o oat ions,

ol HCOPYESHLBY! ) Thebre YR m%:ldofer (2 Wdamidiany IPK -
2- thienylnethyl] benzene; 1- (b- D gl ucopyranosyl) -

Al piptlhyEoBs - am@ZO(ZA%@r¢mﬁ%b¢®¢§S- 2- thienyl nethyl ]
benzengf é‘dégﬁ%é}qégﬂﬂ%%%y %%%:#gyhéﬁf9h£858rdlﬁa tc ages,

[5- (3-"cyanho benzene;
(bedﬁ>w@i@hbpyam@osqmdlt1dnsC@fopatﬁent$5 afd-administration

ano hen % - 2- thienyl nethyl] benzene; 1- (b- D
o GERgT DTS ZoHTRetaGE - B [5- (6 fluoro -
2 pyri dMllése ha fil @ et hyd dm @ﬂﬁqs Inayl e Brally

gl ucopyranosyl) - 4- chloro - (6- fluoro -
2agypridytgred o merrmwe}‘mﬁmp}esémlmh%anbemgs apes,
g osy| ‘ ( f th 1
Jigﬁ hyﬁt)%q %o}t%}faénﬁdeghﬁ?g’gg[ﬁ%eqe %oglln oj% lﬂgﬁﬂg‘é é’épsu e,
granule or powder, or parenterally admlnlstered in the form of
injection preparation, or intranasally, or in the form of

transdermal patch.

The present compound of the formula I may be prepared by
the following Processes. )
Process 1

The compound of the formula I may be prepared by a method

as shown in the following scheme:

-0 GRo

X
11d
R0 A Vo HO A Ao

() (1)
wherein R*?is a hydrogen atom or a protecting group for a hydroxy
group, and RM™P, R and R are each independently a protecting

group for a hydroxy group, and other symbols are as defined
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the pharmaceutically acceptable salt thereof; and the
prodrug thereof. The conmpound (I) of the present

w0 paosf1d3en exhi bits an excel | ent

i nhi bi tory acPCT/in2p04/011312

agai nst sodi um - dependent gl ucose transporter, and an
excel | ent bl ood glucose | ower#B8g effect. Therefore,

t he conpound of the present

i nvention is useful in the

treatment or the prophyl axis of diabetes nellitus
(}YPE1 and type 2 diabetes nellitus, etc.) or

di abet ing, £ KHd U¥ URHGED AR abel\E Wl MQRAtdY by
di abetic neuropathy, diabetic nephropathy, or is
wepodtéotihe theatoremund @Ebstipr afwlirilayper gl yceni a.

Th fohh '
phar raCBUL aPPYPREE TSI e SRE L Hordor CRayPaFecting azoup

feredf na

aglyt rl’h}&ﬂl&f)@ﬁ tdemagr skl ¥nor c@ﬁﬁ@ﬁt@bﬁhlyprca@@c’@ﬂlﬂg bgroups,
used in the formof a suitable pharnaceutica
preparBeren! dSeuPabhe Aeatag EAYP c AP DABFRYEL D ¥ §F oup such

Oéglla @Pﬂ?ﬂ@’tﬁ 19 1 il g‘r% purg§§ bfeoﬁsg a"%&t}?éll ' Qhe protecting
Tes

preparation s ‘tab

ets, granu

capsu es

p@)m@sforelhydmw oxalugt man ﬁ@nﬂpapatad;m;; ssﬂ;s@ensﬂ:ah together

t t bl.e
et resr Ty Snar Ty il fe out P8toting

aghAd b sm@];m@@ AMCA LB dd s W|ﬁlc§mmtﬁ¢l@_€opylldene
|nject|on preparatlons and i ntravenous drl

pYEPEP atd cﬁ%c‘lﬁvltriglldi%”tei IIrEEPwaBEF - OP PﬁPéEH—@ﬁne group, or
poy. n.Qr S
s% %%?i yf%{% gﬁ repa‘rﬂaia|Qo?11§szlgtlglgJCI bét £Q§f¥lene greup,

ge o

peEsentwhxnnxnﬂnjué)fammaw pﬁamnazempﬂealby aombpnabgeRlc and .
acqprdlng to the

& thereof
a %Fn?gf{§$|Eﬁﬂ¥85%£yth%ﬁ%%

body MEIght condi ti ens

of a patn&nkprotekinds @ndbsevearditay eht acdcsease €6 the kinds
treated, and it is usually in the range of_ about 0.1

tof WWW?IOW &fcePai s i d hé OF ahgEnfe abByugopvgqntional
}ﬁkggegyéggégéﬂ as reduction, hydrolysis, acid treatment,

fluoride treatment, etc.

For example, when a benzyl group is to be removed, the

deprotection can be carried out by (1) catalytic reduction using

a palladium catalyst (e.g., palladium-carbon, palladium

hydroxide) under hydrogen atmosphere in a suitable solvent

(e.g., methanol, ethanol, ethyl acetate); (2) treatment with

an dealkylating agent such as boron tribromide, boron

trichloride, boron trichloride -

dimethylsulfide complex, or

iodotrimethylsilane in a suitable solvent (e.g.,

dichloromethane); or (3) treatment with a lower alkylthiol such

as ethanethiol in the presence of a Lewis acid (e.g., boron

trifluoride + diethyl ether complex) in a suitable solvent (e.g.,

dichloromethane) .

When a protecting' group is removed by hydrolysis, the

hydrolysis can be carried out by treating the compound of

formula II with a base

(e.g.,

sodium hydroxide, potassium
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The conpound of the formula | may be used, if
necessary, in conbination with one or nore of other

wa@riosgizket i c agents and/ or one or nore agent SPEDIP2004/011312

treatment of other diseases. The present conpound and
t hese other agents may be adnmifli stered in the sane
dosage form or in a separate oral dosage form or by

ectl he ot her a t|d| beti c, agent |ncI de,
T H St 1 S St A G s s dfum

'étq{d%&cﬂg, Ul op 4 wﬂa%l%e%@baaegu@sg predtistydrofuran,
sensitizers, or other antidi abetic agents haV|ng an

atitdmarecietiiann o fetdrasml f roTheSGLE ChHl i ti on and
1, 2, ar, 4 _of t.her i
prefer c1ﬁiEreat$%§§%%%%r§€g§g§§%<ﬁ9? hereo QBgcmmpound

b B uedrindl €l £ onp aLingds , ars Wdiahylares, dqrmmmmqr:a: aCld
gl ucosi dase inhibitors, PPARy agonjsts

thi w18 ﬁﬂ&ﬁQﬂﬁ?éSHBlﬂﬁﬁban¢ﬁ2$$91}%égﬁgagﬁﬁéﬁgproacetlc
dé@fcp“éjé’é pe_l_ i dage; d M (PRRA)vd i pd g@rsaméﬂﬁarﬁl Nidehanol,

conpounds, /or nateglinide conpounds, and i nsul'i n,
ggtucagon - Ilke peptide - 1 (GP- |I), PTPI B

i nhi bitors en hoshrl ibjtao RX

nodul atlg} %n#q’% gI ucose B Eyi %é%ﬁaﬁg 1 U pBBarried out
|Wltb_'leta(ﬂlﬁhg-rﬂ@leagampSuﬁdrof restmed T mcnfrmerfﬂuseases(e g.,
i nclude, for exanple, an anti _- obeS|t agent .

AR AR t HAG T g T QFEE H IR et S &Y <, an ant i
ﬁ%%ﬁ%ﬁ%ﬂﬁﬁgﬁ{ﬂ)réag/ U hYﬁQJ élﬁ’igﬂﬂé sdderht (e.qg.,

tors o ornula may b e used in
cmdsttimteh@idwa hlca@@mt@lct@nol r(:mirﬂ‘emob, fetdiabeti cetc. ),

I|c ecessar Thes agents i ncl ude,
f‘?)? J%p]fje e’PI%_(,eifjﬁ%? g o]?syaarrl']'d/ orgACE i nhi bitors .

The doﬁﬂﬁﬁd@p&o&@@&QoﬁggééStﬂaM yaf yoeaeeefdiragpltyocarried out
ages, body weight, and conditions o f Bg ients, and

AERAFT TR IR Toltidd) PEGSage | 6PRs S*atiple, at a temperature

_of from 0°C to 50°C, more preferably at a temperature of from

0°C to room temperature.
Process 2
The compound of the formula I wherein X is a carbon atom

may be prepared by a method as shown in the following scheme:
C OR12
\4jifjféH | \4j:i]f?H
HO OH HO oH

H H

¢

Ol
Ollis

(n) (la)
wherein R'? is a lower alkyl group, and other symbols are as
defined above.

ThecompoumdofthejormulaI—amaybepmeparedbyreducing
the compound of the formula III.

The reduction can be carried out by treatment with a silane
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These pharmaceutical conpositions may b e orally

adm ni stered to mammal i an speci es i ncl udi ng human
wheinngs2326 apes , dogs, etc., for exanple, in tPET/dRoaLHE1312

formof tablet, capsule, granule o r powder, or

parenterally administered in ©fe formo f injection

preparation, or intranasally, or in the formo f

transd | tch. The present conmpound o _f .th

(SRR SRt @1SreURed oN) TRETT offf Gug eble solvent o

Ptocessesbs&rosess 4 dJbeveeppound o f the fornula |

may b e prepared b y a nethod a s shown in the

fol | onithiy Stheretda fary-exayly, £ giis podd sug 3p boron

- (1 -%ﬁgyei [ hyde A, At :
g?%%g%§§%é&%roﬁ%' or:%Eﬂ§%$%g§h'}%Sb,ggggﬁgfﬁb?géf%%ﬁlorlde'
asdc R aared each riondepegdent| ycad protreetsi hgigloopohoetac acid,

hydr ox r ,and ot her synbols are_as definedaboye .

THEL COTOtTEO bt Ct 6L for it & | AkyD bet Bl SpLY i bys 0

depr ot ecd ikRg $ heak®MRAUYRe tOf £&hexfaimedl, aa lthri a1k ytiRE 1ane such
conpound of the fornula Il, the protecting group f

or
hyy@l rtasdye I Irie b & rafy cpsRpyRsiénak  pebE edtdhgreferably be
g§§g¥§, and a benzyl group, an acetyl group, and an

al kyl'sily group such as a trinethylsilyl group may be

used. Fn tdher sotlkrenpr, otegtkingdgradupofloenhydapXye grseupas long

may form acetal or_si acetal together wth adjacent
o b TREE AL L eRel RSP & 008 he e SELASEL)
| aed tishei ani Bé Kyhi @8NS 8hetRasd hoASa@n | sppropyl i dene

group, a sec-butylidene group, etc., a benzylidene
g@@@%gnbﬁrile/dichloromethane mixture may preferably be used.

Process 3
s Bl

The compound of the formula I wherein X is a carbon atom

may be prepared by a method as shown in the following scheme:

OH
“ @éH-(CHz)nA @(CHz)n
C

{ ®

C OR12
0] .\\\\OH 0 ‘\\\\OH
HO Y OH HO. - . oH
OH () OH  (1b)

wherein the symbols are as defined above.

Namely, the compound of the formula I-b may be prepared
by reducing the compound of the formula IV.

The reduction can be carried out in a manner similar to
Process 2. In other words, it can be carried out by treatment
with a silane reagent (e.g., triethylsilane, etc.), in the
presence of a Lewis acid (e.g., boron trifluoride - diethyl
ether complex, etc.), in a suitable solvent (e.g., acetonitrile,
dichloromethane, etc.)n

The compound of the present invention thus obtained may

be isolated and purified by a conventional method well known
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15

a di al kyl silylene group such as di- tert
-butyl silylene group, etc., which can be forned, for

we@z@spls26 by conmbining Rilc and RI1d at the teroi/mem004/011312

t hereof. The deprotection can be carried out according
to the kinds of protecting grolp to be renoved, for
exanpl e, by conventional processes such as reduction,

hydrolysis, acid treatment, fluoride {reat -\ e :
46, Bt S el g g o001 €070 e Pengead. tRET O™
dRNR@Hne ChirdmaGY RGN Idted out by (1) catalytic

reduction using.a pal | adi um catal yst (e.qg., .palladi um

- carbBhe pAPFadNANTAYEPBRAJEIPLAMRRLEY P bgae formula (IT),

gt pE?TQIW@ ﬁg%é%%ﬁ@%?p%g%&eﬂ éf%ﬁ%rﬁ??%QgQQhe following

anol”, ethyl treat nent

dealdey | @h)i rg @gent such as boron tribrom de, boron
trichloride,cgoron trichloride dinethylsulf ide
SGAR%ex@)oi%d&rfi met hyl silane in a suitable sol vent
(e.g., dichloromethane) ; or (3) treatnent with a
| ower al kyl thiol such.er''ethanethiol in the presence
of a Lew s a%id (€.g.], boron trifluoride diethyl
et her conplefO' _swhkabl e sol yent (e.
di chl or onet hane) . aw@m a protecting IS renoved
by hydrolysis, the drol ysis ca 2
treating the conpodxb of formula I
sodi um hydr oxi de, pot assi umhydr ox
gydroxide, sodi{um et hoxi degitdgodilum

aEﬁW?&%f? solvient (e.g., tetra ydgo{@ﬁan, di oxane,
nethano??cgﬁﬁg ol, water, etc.). ABRd°treatnent can be

carried out by |treating the compoung,of formula )
with an aci e.g. ydrochl oric aéi &I p- tol uengsh Y
oni ¢ acid, (mgt :@ onic acid, trif |uoroacetivey

a

acid, etc.)\| abl e sol vent (e.g., nethanol, OR''2
ethanol, etcX.). 07 N
R™ (Vi) R0 Nogid

t hoxide, etc.)

OR1 1c
(b) When X is a
nitrogen atom (n)
Silylation _ Lewis acid T
O ‘\\\\OR1 1a
R0 . oR'™
ORr'tc
(Vi)

In the above scheme, R'*? is (1) a bromine atom or an iodine atom
when X is a carbon atom; or (2) a hydrogen atom when X is a
nitrogen atom, R'® is a protecting group for hydroxy group, and
the other symbols are as defined above.
Step (a):

Among the compounds of the formula II, the compound
wherein X is a carbon atom may be prepared by coupling the

compound of the formula VII with the compound of the formula
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In case of the fluoride treatnent, it can be carried
out by treating the conpound of fornmula Il with a

wo baosoizdes (e. g., hydrogen fluoride, hydrogen fPaDiraies/011312

-pyridine, tetrabutyl amoni un% | uoride, etc.) in a
suitabl e solvent (e.g., acetit“acid, a | ower al cohol
(et hanol, ethanol, etc.), acetonitrile,

kAt Eehgﬁ{fe ﬁ@%on@o%n)d- ofhn_eo%ﬁé)t\ﬁf?fb@@owé@_c}gk%&ﬂftion of

f
be preferably carried out under cooling or wt
Hneet iangnp dfuord exfamiee ,fcadmud &t &nper at ure of from 00C to

500 , re preferably at.a te rature of framQC-t.Q, . _. .
- oom t S5eFAPRLa OPFRRE4%D SHE Roro it SO ey Lithiating
frfdni cndouMie ' R ifordugar van atremimee e prepatety the

by a method as shown in the follow ng schene;_ Cp R12
RO et with |thy agmmcaing RI2 the aﬁ%r&ﬁéfa Ayl
group, -an r efined a h
R e
riacieci ey wileh conpdund laftiihen,f diahilcaveld by Breecting the

reducti on can _be carried ouf b reat nent. w a
SR 1714 (TS CE S A [ o RS the
sUi tAbl & sl eRt £ Ay 1N dheigbsepaey 0fl & rsialyeft bufgl 1ithium,

the "acid, for exanple, a Lewis acid such as boron .
tetit| aoei peefef e hy usecher Therfs lasent paynpemny solvent which

(AL Sre VAR SO i, S

) Su onic aclid, etc.,
neyt peteferablyarbe disachylA ety sidane amagemfedadrly used.
%ﬁ%ﬂ?tﬁgaé%fgg %g%yggiégyﬁigg%ﬂrt from under cooling (e.g., at
-78°C) to room temperature.

The reduction can be carried out in a mannérqsimilar to
Process 2. Namely, it can be carried out by treating the
compound of formula V with a silane reagent (e.g.,
triethylsilane, etc.) in the presence of a Lewis acid (e.g.,
boron trifluoride + diethyl ether complex, etc.) in a suitable
solvent (e.g., acetonitrile, dichloromethane, etc.).

Step (b)

Among the compounds of the formula II, the compound
wherein X is a nitrogen atom may be prepared by silylating the
compound of the formula VII in a solvent, followed by reacting
the resultant with the compound of the formula VIII (e.g., an
o- or B-D-glucose pentaacetate, etc.) in the presence of a Lewis
acid.

The silylation reaction can be carried out by treating
the compound of formula VII with a silylating agent in a solvent.
The silylating agent includés, for example,

N,O-bis (trimethylsilyl)acetamide, 1,1,1,3,3,3-hexamethyl-
disilazane, etc.

The solvent may be, for example, halogenated hydrocarbons
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as triethylsilane, triisopropylsilane, etc. may
preferably be used. As the solvent, any kinds of
wa@elozem32emy be used as long as it does not afPEDIPAMZ011312

reaction, and for exanple, acetonitrile, ,
di chl or omet hane, or an acetor®3ril e/ di chl or onet hane
m xture may preferably be used. Process 3 The corrpound

ey By OTRG0E s Al - ERO A6 | GLAD 4R Bie 2to -
Arerdd Gd2) 2 GWethy1 @@h@@)nteﬁfﬂB§dk%f%raH (1V) H

(1-b) wherein the synbols are as defined above.
Mawd}mqth@xc/@%@@@d Gftct-he afeitenid rile, rrﬁ;?cbe

pr epar g%lbyrégcd/y %.St Ege‘fggg dcz%rfg'& ou%r HH!jérlééollng oxr
The re i On- can” ina manner siml

tWa Y REEBSNE, fdmeﬁhinpliey\mtds tetIﬂipeﬁlﬁiftLhrﬁe odrfred Od@tto 60°C,
by treatment with a silane rea

t .g., °
eSSt HESL IR RS B Bl BTt I PERF 7 ity 60°C-
(e.g. ’TR%rQQaEEEEBUQEtHethQ'@éﬂﬁéuﬁ&h§f G aula VIII can

etc.), In sui tabl e solvent (e.g., acetonitrile,
dhecldacrrrmmit arte inekcsplvEhe t@ﬁb@@r@rﬁem% Cpﬁe'aséﬁﬁWlS acid.

i nvent i hfgtﬁg:%%ﬁé?edgq%#e 30! %&%ﬂnﬁ%d Rl lt%‘i*;lsllyl

by a cg e "known
ytfietd onEterd Iyl e egs trla@rnmsmalﬂetzmdmmrmm urmin

chr omat ogr aphy, etc. The start,i ng co %E@/ resente

ByP TSRS (FA50R (LG iR Ry oGP Lo

ei t her rone 6ﬁvé§@mQyBéW%BQé%éﬂﬁiéﬁ%aio@b%atedhydrocarbons
such as dichloromethane, dichloroethane, chloroform, etc.,
acetonitrile, etc. ' !;

This reaction can be carried out under cooling or with

heating, for example, at a temperature of from 0°C to 100°C,

_preferably at a temperature of from room temperature to 60°C.

Step (c¢):
Among the compounds of the formula II, the compound
wherein X 1s a carbon atom énd R''* is a hydrogen atom may be

prepared by a method as shown in the following scheme:
(4
C
|'Q13a I
(Vil-a) g Q
OR‘Hb

Y
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Steps (a) and (b) : >ORlla R1l1ld, > OR11b OR11lc ( VI
) OH. . Reduction PRlla 11d, (a) Wen Xis a 0 >

WO @RI012BR6 car bon atom OR110 ( V) X 1la P R R RCBI¥2004/011312

) Rl11ld, OR, 11b OR110 (b) When X is a nitrogen atom (
Il ) Silylation Lewis acid OR¥le 1la Rl1ld AA , 11b 'OR
OR110 (VII'1 ) In the above schenme, RI3 is (1) a

brom ne a n i odi ne_at om when éiin% a

{-gm or b
46HEbr X (2) % TEPBGER SEOT Whan X% PrCfbgen tie oFher
alamo 1Bl heel ssadprehest kBgver.oup for hydroxy group,

and the other synbols are as defined above.

Namely, the compounds of the formula II-a may be prepared
by coupling the compound of the formula VII-a with the compound
of the formula X or an ester thereof to give the compound of
the formula IX, followed by hydrating the compound of the
formula IX.

The ester of the compound of the formula X ihcludes, for

example,aloweralkylesterthereof,anda&xm@oundrepresented

by the formula XI:

(XI)
R0 AVOR! Lo
6R11c

wherein R* is a lower alkyl group, m is 0 or 1, and the other
symbols are as defined above.

The coupling reaction of the compound of the formula
VII-a with the compound of the formula X or an ester thereof
can be carried out in the presence of a base and a palladium
catalyst in a suiltable solvent.

Thebaseincludesaninorganicbasesudﬁasanélkalimetal
carbonate (e.g., sodium carbonate, potassium carbonate, etc.),
an alkali metal hydrogen carbonate (e.g., sodium hydrogen
carbonate,potassimnhydrogencarbonate,etc.),analkalimetal
hydroxide (e.g., sodium hydroxide, potassium hydroxide, etc.),
potassium fluoride, potassium phosphate, etc., and an organic
base such as a tri-lower alkylamine (e.g., triethylamine,
diisopropylethylamine, etc.), a cyclic tertiary amine (e.g.,
1,4-diazabicyclo[2.2.2]octane, 1,5-diazabicyclo[4.3.0]-
nona-b-ene, 1,8—diazabiéyclo[5.4.0]undeca—7—ene, etc.).

The palladium catalyst may be a conventional catalyst
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Step (a): Among the conmpounds of the formula Il, the
conpound wherein X is a carbon atom may be prepared by

w@ouplon23ge t he conpound of the fornula VII w t hr€T@P2004/011312

conmpound of the formulaVl to give the conpound of
formula V, followed by reducd®on of the conpound of
the formula V . The coupling reaction can be carried

out by lithiati,ng.the co und of .t he f LI,

R oRED B |Hﬂj3ﬁ? gﬁ§§%¥¥%ﬂqlneg %Eéugb% sund

?altlté%llflﬁf ml)a et e, P16 1ai (1the cearpawrg of the
ormula VIT can be treated with an alkylllthlum

fb?Ht @K@fw}’r@ma‘ﬁ@#ﬂ@ﬁ naéémc}lam L)t ihlive i€ehpound
0] e r t
Ip%%J%ﬂﬁu'nqght XhPrﬁﬁ unﬁ'?ﬁ.ﬁg &#Hl%ﬂXﬁEHJ%thno ) ferrocene

pkﬁﬁﬂkﬁhlyﬂnsed The sol vent may be any sol vent which
does not disturb the reaction, and

ot anyBEGt AT BRGUI FhBURBEE BEETER B pPeRaSBPy disturb
ysed. regﬂiﬁcfnea@dxo%féi‘rg)l@ AHdad o faomdmnder _Iydrofuran,

cooling (e.g at to roomtenperature.

rcélmﬂa)n et¢an ;beméder seélvaut:s| suah mahAeN <1img tdry tfprmamide,
oce \Nay Tt ar d t

e Comsaand of A SRS i Tand toaitar Taigarbons

taucat ky siollaree, ekglenin éhe.pr@Sm@tbybéuhfhxmds,amatbr, and

(e.qg., boron trifluoride dleth ether C | ex,
T el & SIS (O GO R 1 didse Sofidiids.

d'Chloﬁ@HEJPéggtlgﬁgjgpré%@?aﬁ@}<ﬁﬂ§ﬂ§xﬁ8§t@@ﬂﬂ9ﬁ@gﬁlng, for
of the fornmula Il, the conpound wherein X is a

mXaTug]eaJ @%tomhrt@]glpl@gaﬁmpapédfwmsﬁpyﬁatpn@ ppkling point of
ound ., af the_formul I I
e g e PeeReRh: Taliie Ry ot pngifePrure of

foraml 308 Ido (®.G. an a- or b- D glucose

ent aacetate, etc. in the presence of a Le
P The hydratlon)reactyon pof t%e compoun ov% %he formula IX

_ can be carried out, for example, by hydroboration, more

specifically, by reacting with diborane, borane
tetrahydrofuran complex, or 9-borabicyclononane, etc. in a
suitable solvent, followedfby treating with hydrogen peroxide
solution in the presence of a base (e.g., an alkali metal
hydroxide such as sodium hydroxide, etc.), or by treating with
an oxidizing reagent such as sodium perborate, and
oxodiperoxymolybdenum (pyridine) (hexamethylphosphoric
triamide) in a suitable solvent.

The solvent may be any inert solvent which does not disturb
the reaction, for example, ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran, dioxane, 1,2-dimethoxy-
ethane, etc., aromatic hydrocarbons such as benzene, toluene,
xylene, etc., water, and if desired, a mixture of two or more
of these solvents. This reaction can be carried out at a
temperature of a broad range such as under cooling or with

heating, and preferably carried out at a temperature of from
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acid. The silylation reaction can be carried out by
treating the conpound of fornmula VII with a silylating

w@g@an1idpe a sol vent. The silylating agent inclPdESR20040011312

exanple, N ,Obis (trimethylsilyl),acetam de,

1,1,1, 3,3, 3-hexanethyl - disdbazane, etc. The sol vent

ggynFe, for exanpl e, hal ogenated hydrocarbonssuch as
i.chl or onet hane,, di chl,oroet hane, chl or.oform .etc.,

etifels tuéh Pos 1dingt Nt I%Jur1 % et FaRydrSr BF&T UL 2-

ddet hepyet hane, etc., acetonitrile, etc. This
reaCction is preferably carried out under cooling or

Wit h héaphggihd pmprangl et the fonmanrel it (e epmppengd wherein
QC t 0C,, pref erabl t t of _f
P Pacire 18 Eene b il bt Poce R e hamsina show

afn tdre fronmawa nd ldcheae:be carried out in a solvent in
the presence of a Lewis acid. The Lewis acid Ii_|ncl udes,

for exa , trimethylsilyl i | uoro nesul f
onate, fjtzanPimte @9"@%1’1 n tetrachporiide iz
boron trifluoride diethyilether conplex.§yThe sgl vent
may be, WORAAD|-e—hal-ogenated hydr oc RORslch as
di¢l or pretjhane, di chl oroet hane, glhd orofor etc.,

et b WoRetc. This reaction can f voed™out

under coc%,j{mg or with heating, for exanpl@r'at a
tenperature of fromO00C to 100 OC, _preferggb% at a

t enper at ugX@vof fromroomtenperature to 60 Step
(c): Anmong the conmpounds of the formula Il, the
conpound wherein X is a carbon atomand Rlais a
hydrogen atom may be prepared net hod shown in
the foll owing scheme: Bs v (CHa)n :

- O “\\\OR11a

R11do . OR“b
OR'c

(Il-b)
wherein the symbols are as defined above.

Namely, the compounds of the formula II-b may be prepared
by coupling the compound of the formula XIV with the compound
of the formula XIII, to give the compound of the formula XITI,
followed by reduction of the compound of the formula XII.

The coupling reaction can be carried out in a manner
similar to Step (a). Namely, it canbe carriedout by lithiating
the compound of formula XIV with an alkyl lithium (e.g., n-butyl
lithium, tert-butyl lithium, etc.) in a suitable solvent (e.g.,
diethyl ether, tetrahydrofuran, etc.), followed by reacting the
resultant with the compound (XIII).

The reduction reaction can be carried out by (1) treatment
with a silane reagent (e.qg., trialkyl silane such as triethyl
silane, etc.) in a suitable solvent (e.g., acetonitrile,

dichloromethane, etc.), at —-30°C to 60°C, in the presence of
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Rl3a ( VIl-a) R'"OR1" 1b 5 Riic ( X) o R 1d >OrRnb
OR11c ( I X )wherein Rl3a is a bromne atom or an

w0 oesoe3aé om and the other synbol s are as def PeiBaiP2004/011312

above. Nanely, the conpounds of the forrmula Il- a may

be prepared by coupling the cdpound of the formula

VIl-a with the conpound of the fornmula X or an ester

t hereof to,give the ound f t he fornu X

oo oy It bBen LR ConpOIR R« RACF Bt & e comple

The st erufodde: comound of) ttﬁ%aﬁﬁt[dﬂﬂ arEH ncl udes,
for exanple a | ower aIkyI ester thereof, and a

eprlesihangs) B t KD fioreRimeny Wiy r’m—'@owcwg agent

( @%Sb Qﬁihl

f%ﬁ-gﬁﬁﬁh%ﬁl or y%%%éoﬁﬁﬁi argﬁgmn
(kﬁiaﬁﬂtdﬂyb@onWﬂzxmambtng|aﬂnm1mmmbydtmdescnpﬂuadllthium
of the fornula VI| - a MAth t he compound of -th

b A BT TBFO A% 19 e bt dff TR (G ed oG (S-9-/ a
t%&(f%@ﬁ@%@éh ashaser and- & fald adibya, C@i@',)’ﬁhd'aﬂLéw1s acid

sui tabl e sol vent
such as aluminum chloride, etc.).

Step (e):
The compound of the formula III may be prepared by a method

as shown in the following scheme:

COH 11a ) COR” :
0O SOR —_— o NOH v
R0 OR!1® HO
T OH

OR™ (v OH gy
wherein the symbols are as defined above.

Namely, the compound of the formula III may be prepared
by deprotecting the compound of the formula V which is a
synthetic intermediate of Step (a), followed by treating the
resultant compound with an acid in an alcohol solvent.

The deprotection reaction can be carried out in a manner
similar to Process 1. Namely, it can be carried out by subjecting
the compound V to an acid treatment, reduction, or a fluoride
treatment, etc.

Following the deprotection reaction, the resultant
compound is treated with an-acid in a suitable alcohol. The acid
includes, for example, an inorganic acid such as hydrochloric
acid, nitric acid, sulfuric acid, etc., an organic acid such
as p-toluenesulfonic acid, methanesulfonic acid,
trifluoroacetic acid, étc. The alcohol includes a

conventional alkyl alcohol which does not disturb the reaction,
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I n a. O ‘\\\\OR'] 1a O '\\\\OH
————
1
R™0 S WOR!b HO

The base includes an inorganic base such as an al kali
nmetal carbonate (e.g., sodium carbonate, potassium

weaosomste, etc.), an alkali netal hydrogen capGDnenet/011312

(e.g., sodium hydrogen carbonate, potassi um hydrogen
carbonate, etc.), an al kali net&l hydroxide (e.g.,
sodi um hydr oxi de, potassium hydroxide, etc.),

taSS|un1 | uor i tas hosphat e

oPbantEiNRLE ShRfanBY TREhEp D neR PRERGraR net (EEgPaRoL,
tﬁpghhghamln@tcdl|sopropylethylan1ne etc.), a cyclic
tertiarX am ne 1,4- diazabicyclo [2.2.2]
oct ane, qutl‘éﬁl%\-’zhbt cYed g@roeoyion nepaction am@, acid
1,8 u
piF P2 BAE Y PhCon pet g U EER0R: B FoBn, St on che
akihdtbﬁkthe(prbpheﬁyhg phosphi nepal | adi um (0),
pg%ladlﬁ (I'l) acetate, palladium (l1) chloride, bis

é ;nr)phosphi ne pal | adium (I11) chloride,

pal | adl T‘l’i‘é(doln)pocim&éfdﬁle %@%mmg ﬁ@m@@e@alp%%&@d % a method
ferrocene conpl ex, etc. The solvent nmay be any iner
séSvéh@wmhi@htbée§0hb@wﬁh§t@@bemﬁe reaction, for’
exanpl e, ethers such as tetrahydrof uran, dloxane,
etc., amde solvents such as N N - dinethylf or mam de,

13d| |OH2 molldlnone etc. aromati c
hydr ocar Bo CHuchz){ql ,
di nmeth f oxide, ws and if desired, a m xture

of two org, re()é\(')these sol vents. {Thi s reaction is
preferabl%/ carried out wth heatg NPRy exanple, at a
tenperature of from 500C katdg bol | i pgj nt of the
reaction mxture, - and nore pFef t a
tenmperature of from 500C to 100 OOR!"°The(Wydrati on
reacti on of the conpound of the fornula | X can be

carri edOub) Pbr exanp by hydroborati g 00k
speci fi Gafl-y-CibyChacd @ wi t h di bor ane, eH -(CHo)p. 1
t et rahy Ajran conpl ex;” or 9-bor abi cycl ongrang, etc.

Z Y~ "OH \Y
OR''e (XV) - OH (V)

wherein the symbols are as defined as above.

First, the compound of the formula XVI is coupled with
the compound of the formula VI to give the compound of the formula
XV. Then, after protecting groups are removed from the compound
of the formula XV, the resultant is treated with an acid in an
alcohol to give the compound of the formula IV,

The coupling reaction can be carried out in a manner
similar to Step (a). Namely, the compound XVI is treated with
an alkyl lithium (e.g., n-butyl lithium, tert-butyl lithium,
etc,) in a suitable solvent (e.g., diethyl ether,
tetrahydrofuran, etc.), followed by reacting the resultant with
the compound VI.

The removal of protecting groups and the acid treatment
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sui tabl e solvent, followed by treating with hydrogen
peroxi de solution in the presence of a base (e.g., an

wa@bdoaloi2zeet al hydr oxi de such as sodi um hydr oxi PET/JE064/(11312

, or by treating with an oxidizing reagent such as
sodi um perborate, and oxodi pep@xynol ybdenum (pyri di ne)
(hexamet hyl phosphoric triamde) in a suitable sol vent.

The sol vent be any inert solyent whj n

e o PR T8 A e PeE i S P R B RRP 0 Mamely, it
diet Byl cethesqa Hid @%pg@pyécem@rthé @w@&w@wkurwmeductlon,
di oxane, 1,2- dinmethoxy - ethane, etc., aromatic

mpirdoeare@@men;i;u@h HAadsdseehscatBROEneleRGR@HRY it he kind of
Efr ven éy%%ﬁhgdtoab§1%EH59e8f f&@l@we dﬁ'@geatlng the

reaction can be carr

tﬁeﬂuﬂﬁﬁwﬁenﬁﬂ1mdnauuﬁrange smyuﬁnnhmmmm:emnking or
W th _heatin and preferably carried out a .
RSO SLRUCETETERRED wwﬂtaﬁ Hilpproacetic
rRact, it AUty & SHERID s ARRNME the LoMHdf1 t k& hanol,
formila 11, the compound wherein Ring Ais a benzene
ré g Jnmay be prepared in a nmethod as shown in the
%gcllpc;ﬁf_qgschene OH- - r- Br OHC- (CH2 )n-1-t -

CHQ 1B Xill ) 1 1a R11d 1 1b R11dO 1 1b O
R lic @né &’ompouﬁﬁ}dﬁ) theFdrmal KRIT faly Oeljbepared by a method

as shown in the following scheme:

@Y—Br R2° G‘
Y i XVl
NOR > 11a
| 0 o7 WOR
11
RO~ "VYoR!™"® R1190

£ OR11b
OR''c Z
OR11C
( XVI) (i)

wherein R?® is a trialkylstannyl group, or a dihydroxyboryl
group or an ester thereof, and the other symbols are as defined
above.

Namely, the compound of the formula II may be prepared
by coupling the compound XVII with the compound XVIII in a
suitable solvent, in the presence of a palladium catalyst, and
in the presence or in the absence of a base.

The coupling reaction can be carried out in a manner
similar to Step (c).
Step (h):

Among the compound of the formula IV, the compound wherein
n is 1 may be prepared in a method as shown in the following

scheme: 1
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OR11c ( HDb) wherein the synbols are as defined
above. Nanely, the conpounds of the formula Il-b may

wheoosnesas ed by coupling the conpound of the fpeTikza04/011312

XIV with the conpound of the formula XIIl, to give the
conpound of the formula X1, 4 1 oved by reduction of

t he conpound of the fornul a XlII. The coupling reaction-
can be c ied out in a manner simnl to Step (a).
Nanel y, /i ag e carried out by Ii hy\a o, tge
conpoun 3l a XIV with an al k . 0.,
n-butyl I'Cthi4gm tert -butyl lithium CestﬂZ) in a

suitable %ﬁﬂa (€‘g—“d'|"et‘ﬂ'yl et h%; GORME
t et rahydtof hran, etc. |l o ea
r BS0P ! Cgkmhe corpothd (RI Y
ed o

ting the
ye Y@gitict | on
reacti on &amc.be carri ? by (1)treghment wth a
silane reagent (e.g., el kyl silane such as triethyl
silane, efgx))in a suitable solvent (e.
acetonitrile, dichloronmethane, etc.), at - 300C to
6Q0C, in the presence ofa Lewi s acid such as boron

trifluorid et hyl compl ex or trif acetic
acid, (2) H@H odot ri met hyl si | F(z@)-l a
uct bor

treat ment a1 red agent (e.g.,
“@uHch as

such as sodi 1@51 hydrl de,_sodi um_
triacet oxy | de, etc. aI um num hydro €
l'i t hriitpal h13(dr| de, etc. ) in thegygresenc
acid (e.g?, sQ%ng acid such as triflu
acid, etc. ,OR\ a Lewis acid such as al uni n@in

chI ori de, etc. ) (XI&ep (e): The conmpound of the(Iv)

[ROULF, e TRYb 21252 20 bYep, IEthog a5 shown 1

Namely, the compound of the formula IV may be prepared
by the following steps: (1) treating the compound of the formula
XXII with a halogenating agent in a suitable solvent or in the
absence of a solvent, followed by condensation of the resultant
with the compound of the formula XXI in the presence of a Lewis
acid to give the compound ef formula XX, (2) reducing the
compound of formula XX, and (3) removing the protecting groups
from the compound of formula XIX.

The halogenating agent includes a conventional
halogenating agent such as thionyl chloride, phosphorus
oxychloride, oxalyl chloride, etc.

The solvent may be any solvent which does not disturb the
reaction, and for example, dichloromethane, carbon
tetrachloride, tetrahydrofuran, toluene, etc. may be
mentioned.

Further, in the present reaction, the reaction suitably
proceeds by adding a catalyst such as dimethylformamide, etc.

The condensation reaction of the compound (XXII) and the

compound (XXI) can be carried out according to a conventional
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r HO> 11d o A >ORnb Y OH OR11C (V) OH (IN wherein
the synbols are as defined above. Nanely, the conpound

wobooslestornula 111 may be prepared by depr ot eRCT/nRRo04ME 1312

compound of the formula V which is a synthetic
internediate of Step (a), folbbwed by treating the
resul tant conpound with an acid in an al cohol sol vent.

The _deprotecti on reacti.o an_be carried out in a
HEHHGH SR o6 BrotHet-G o RAREI oo Ty hn e tRarpaRpnoe of
QUL A S R iRC Y itthe, GenpewmI¢ ¥dieeart.acid treatment,
reduction, or a fluoride treatnment, etc. Follomﬁn% t he

@]

depr ot &€ drvwisaeriieh inchadessailvaih UBorPeGiddes Poron

t,r d with anacid-i [ I - . Ld g :
iqﬁﬁﬁﬁﬁﬁg%%%br%é%§§gﬁ§gj%ﬁ§ﬁﬁ%?gggfghgg@ghsﬁggggggé'tltanlum
hyedrreedd lardiciegciat,c Nivthriich agied ,coswilehiriionaddivd usetdc in

an organic acid such as p- toluenesulf onic acid,
rﬁﬁ#ﬁﬁ%&ﬁQQQﬁﬂﬁzEﬁﬁQEquifIuoroacetic acid, etc. The

al coholrhengludes ta ieenvert aral@hkylkdahgehelaMicel such as
does not disturb the reaction, for exanple, nethanol,

eﬂﬂnhﬁﬂ;omgqhaﬂﬁyuﬁqrboqnhﬁﬁyﬂﬂhlqpﬂﬂgdﬂﬂﬂqhhgngéthane, etc.
Addi ti qpal | the deprotection_re L.on _an i '
ngﬁf ﬁ%%u%glon.ééac 2@ Q0n e%%%&%geé gg%ydtreatlng'the

treat carried ou n € Ssane S

iy o fidigukianetxofvithea ps bl &c | negpgroup(e Fep trialkyl

depgili
(ot Serid S S e MAL TS B e,

‘Bﬂ%ﬁ%@é&hétﬁéné, etc.), in the presence of an acid (e.g., a
Lewis acid such as boron trifluoride - diethyl ether complex,
etc., and a strong organic acid such as trifluoroagetic acid,
methanesulfonic acid, etc.), or by treating witﬁ a hydrazine
in a suitable solvent (e.g., ethylene glycol, etc.) in the
presence of a base (e.g., potassium hydroxide, etc.).

The present reaction can be carried out under cooling or
with heating, for example, at a temperature of from -30°C to
60°C. ' _

The removal of the protecting groups from the compound
of formula XIX can be carried our in a manner similar to Process
1.

Step (1i):

Among the compounds of the formula II, the compound

wherein X is a nitrogen atom may be prepared by a method as shown

in the following scheme:
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f A- H(CH) - B] CA 4-CH(CH2) - B o ORI13 0 OH '
do v )R HO ruonH 11c - (11W)) OR' C( XV ) OH

wob@sei232¢ he synbol s are as defined as above. PFCT/$R2004/011312

t he compound of the forrmula XVI is coupled with the
conmpound of the formula VI tob3ive the conpound of the
formula XV. Then, after protecting groups are renoved

fromthe conpound of the fornula XV, the resultant is
tyeated Wit an acid in an al cohol to g ve t?
clorfponiid t he- . coupl i r gatt can
be rried-out in a manner simlar to St (a).

Nanig! y ¢ xokiftg conpound X\W'is treated wi th WORRY |
lithium (e.g., n-butyl Ai{bRUM tlgﬁ%q-b tyll 1ithium

etc,) in a suitahlLe sglvgnt (e.g. . ke
t et rahydr of uranR &? «~ Vekitowed by rea@r'fg t he
resultant with the conpgwind VI. The renoval of

protecting groups and the &gihd treatnentafledcarried
out in a manner simlar to Step (e). Nanely, it can be
carried out by subjecting the conpound XV to:

reducti on,ziacj d_t t I i r ‘
(ERELL e Bl ! (BRI Bt KA B ARyt azo oo
resmomvesy fdteowed by treating the resultant with an

acid (e.g., .hydrochloric acid, p- toluyenesulf onic
201 0, | BHEIGRIP OIS LT 4no ST GOPIAEE f (dadEn atom such

81 £ dhidk TS UL aD! eh S PMsiind &t®m. Met hanol , et hanol ,
etc. ). Step (g): The compound of the forrmula Il may

be preptamsd oy taeneerpeund ohshs farnnrea o 1bpygee prepared
$§§K¥g%déhsation of the compound of the formula XXIII with the
compound of the formula XXIV. ;4
The condensation reaction can be carried out in a suitable
solvent such as acetonitrile, etc., in the presence of a base
(e.g., an alkali metal hydroxide, such as potassium hydroxide,
etc.).
Step (J):
Among the compound of the formula II, the compound wherein
Ring A is a pyrazole substituted by a lower alkyl group, X is
a nitrogen atom and Y is -CH,- may be prepared by a method as

shown in the following scheme:

@] R23
R23 ‘Il'; > )Fﬁ§:\€II’
)I‘ N‘N 22

R22 o NHNH> e R e
QOR 0 SOR
(XXV) 0 "
éRﬂc %Rﬂc
( XXVI)
(N-e)

wherein R* and R?? are each independently a lower alkyl group,
and the other symbols are as defined above.

Namely, the compound II-e may be prepared by condensation
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, OR( XMl >r oOVOR' OR'"" R  doUL j | SR (XVII )
(]l ) wherein RRO i s a trial kylstannyl group, or a

walrdogaitszegboryl group or an ester thereof, andP€ha@P2004/011312
ot her synbol s are as defined above. Nanely, the

compound

of the formula Il ne§3be prepared by coupling

t he conpound XVI1T with the conpound XVIT1 in a

| bl e sol vent th f [ | adi
o E BT, it Ty GORHD Sorh iy’ s qelbgang of the
Bsew 1 Ehaxeaupld Rg sﬁﬁ%ﬁdl%n s%qrafeb@ qagr R'm?d Qe dsN s&ich as

manner simlar to Step (c). Step

t he

derpedydireft uriee  f & erul anwromaqfelcz;bnﬁéeﬁarm@ﬁeﬁwma? goluene,

be

prepared in a nethod as shown in the

Fgfiémnng scheme: >( - C2HO R,,a 0 11a - - o OR
11d0 >@Bmtheﬂ-(¥heRtbd@o@RdefCtheX§mebeﬁEl1©veXXan(may be

XX ) A

J. OR12 LL C OR12 O

CHOH B J (. i)\ CH2O+ B
@p@fgrted,to each other within the objective compounds of the

present invention. Such conversion reactionmay be carried out

according to a conventional method, depending on the kind of

the objective substituents.

For example, a compound having as a substituent of Ring

B, an aryl group such as phenyl group, or a heterocyclyl groﬁp

may be prepared by coupling the compound in which substituents

of the Ring B is a halogen atom such as a bromine atom, with

a suitable phenylboronic acid, phenyltin, hetercyd}ylboronic

acid, or heterocyclyltin.

The coupling reaction may be carried out in a manner

_similar to Step (c) or Step (g), or in a method as described

in the following Examples.

In

the present compound, the compound wherein heteroatom

is oxidized (e.g., S—oxide,—S,S—oxide, or N-oxide compounds)

may be prepared by oxidizing a corresponding S-form or N-form.

The oxidation reaction can be carried out by a

conventional method, for example, by treatment with an

oxidizing agent (e.g., peracids such as hydrogen peroxide,

m-chloroperbenzoic acid, peracetic acid, etc.) in a suitable

solvent

(e.g., halogenated hydrocarbons such as

dichloromethane, etc.).

The starting compounds of the respective steps described

above may be prepared by the methods as disclosed in Reference

Examples

or a process as mentioned below.

(1) Among the compounds of the formula VII, the compound wherein

Y is —CHgy—-

scheme:

may be prepared by a method as shown in the following
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0 HR 11d V OR11b oH OR11c OH (XI X) (1V) wherein the
synbol s are as defined above. Nanely, the conpound of

wo b@spwseul a 1V may be prepared by the foll ow PQI/SR20ME011312

(1) treating the conpound of the formula XXII with a

hal ogenating agent in a suitabte solvent or in the

absence of a solvent, followed by condensation of the

resultant with the conpound of the formula in the
esgnce\of a Lew s to e_the conpou

&{) \ g'é nd of for )&"2

and ( reno ectl ng oups from the

conmpoyrptvmf) f 13 The haI ogenatl ng agents

i ncl udes a conwenti onal halg gting agent such as

t hi onyl chlori dg3 phosphor u oxy hl ori de, oxalyl (Vil-b)

chloride, etc. Tfexixgl vent may be any sol vent which

does not g{l sturb the reaction, and for exanple

mf@ﬂeétrrbﬁe Aane, hydirasann B&ommell ahiadegen atom,’ and the other

t ur tol L. may be nentioned.

EW% taﬁsn der%s%ﬁ{}%#oegétl on, the reaction

sui t ablmn@rlg(;eeﬂs d@ynmnimmgfa:matfalry&ﬂas‘ﬂﬂrlagay be prepared

di met hyl f ormam de, etc e._condensat act

e CEBRpOUHT OPFPOURA ThEnCQSUNE AR L et rpEnE compound

G hedreuhuagCorth RS H9va £R8VERipanal et Bﬁa ﬁ@rrk@MXVII

as Friedel -Crafts reaction, in the presence of a

el I verst By aRelticn ey S ORIRE D) YEHEOUTR T iy SORENER XXVIT.

i nclud aI r \:

et her ?%rrp é)t({]pwmﬁ %%{Pﬁ? ori 588 %%%ér#grﬁt%% mg&eﬁ@ darried

taty dehkomedasres tmi Wat cto dteeedient Nemall lyy ’ubedccpmpound of
?ﬂéﬁ¥grégfgt§%6f¥¥nisI%reated with an alkyl llth;um (e.g.,
n-butyl lithium, tert-butyl lithium, etc.) in a suitable
solvent (e.g., diethyl ether, tetrahydrofuran, etc.), followed
by reacting the resultant with the compound of the formula XXIX.
The reduction reaction may be carried out in a manner
similar to Step (d), more specifically, by (1) treatment with
a silane reagent such as tfiethylsilane, etc., 1n a suitable
solvent (e.g., acetonitrile, dichloromethane, etc.), at -30°C
to 60°C, in the presence of a Lewis acid such as boron trifluoride
- diethyl ether complex or trifluorocacetic acid, (2) treatment
with iodotrimethylsilane , or (3) treatment with a reducing
agent (e.g., borohydrides such as sodium boron hydride, sodium
triacetoxyborohydride, etc., aluminum hydrides such as lithium
aluminum hydride, etc.) in the presence of an acid (e.g., a
strong acid such as trifluoroacetic acid, etc., a Lewis acid
such as aluminum chloride, etc.).
(2) Among the compound of the formula VII, the compound wherein
X is a carbon atom and ¥ is ~CH;- may be prepared by a method

as shown in the following scheme:
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The sol vent includes hal ogenated hydrocarbons such as

di chl or onet hane, carbon tetrachl ori de, dichl oroethane,
we@r@5/0T4326 r educti on reaction can be carried oupChyP2004/011312

treating the conpound of fornula XX with a sil ane

reagent (e.g., trialkyl silaf8f etc.) in a suitable

solvent (e.g., acetonitrile, dichloronethane, etc.),

in the presence of acid (e.g., a Lewis acid such as

borom trifluoride /djethyl @ther co d a

t roRY-QIQANLCaC| é (FO)'
nesul f oni c acrek etc ting

hydtazi ne in a suitabile soIWé .9.,1,8t hyl ene

gl y¢ol, etc.) in the presence a baé% le.g.,

pot eesq'num hydr oxi de, Cefgl)) . Th?x)ggl sent reagxxxn can
be carried out under cooling or with heating, for
exanpl e, at a tenperature of from- 300C to 6Q0C . The
r enoval prote groups fromthe conpound of

formul a XI =d our in a manner simlar to
Process™. St e (|) \ g the conpounds of the
formula I, 5ﬁ§ c und wherein X is a nitrogen atom
may be prepaﬁéf by a’method as shown in the follow ng
i R {s- a%é‘lég@%lé’&&mglar% OR I&cher sl are as

LR o9 X V >ORL1b OR11b ORl11lc OR1llc ( V) ( -
dedhierssl RIRVE.1 | s a IeaV|ng group, and the other

synbol $r ar e gséc’n’g%frlorg:eedss ngy%e carried out in a manner similar

to Step (h) as mentioned above.

Namely, the compound of the formula VII-c may be prepared
by treating the compdund of the formula XXXIII with a
halogenating reagent (e.g., thionyl chloride, phosphorus
oxychloride,oxalylchloride,etc.)jjlasuitablesolvent(e.g.,
dichloromethane, carbon tetrachloride, tetrahydrofuran,
toluene, etc.) or in the absence of a solvent, to give the
compound of the formula XXXII, subsequently by condensing this
compound with the compound of the formula XXXI in a suitable
solvent (e.g., dichloromethane, carbon tetrachloride,
dichloroethane, etc.) in the presence of a Lewis acid (e.g.,
aluminum chloride, zinc chloride, titanium tetrachloride,
etc.), to give the compound of the formula XXX, and further by
reducing the obtained compound.

The reduction reaction can be carried out by treating with
a silane reagent (e.g., triethylsilane, etc.) in a suitable
solvent (e.g., acetonitrile, dichloromethane, etc.), in the
presenceofzn1acid(e.g.,alewisacidsuchastmrontrifluoride
. diethyl ether complex, etc., and a strong organic acid such
as trifluoroacetic acid, methanesulfonic acid, etc.), or by

treating with a hydrazine in a suitable solvent (e.g., ethylene
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Exanples o f the | eaving group include a hal o' gen atom
such a s chlorine atomand brom ne atom Nanely, the

wa@eoppowsds o f the formula | | - d may b e prepeCBEEPA004/011312

condensation o f the conpound o f the formula XXIII

with the conpound o f the forGfula XXIV. : The

condensat i on reaction can b e carried out i n a
sitale ent ch_a s acetonitr ;
ﬁﬁé@@ ¢eS lBaz S(Br§TE N Iﬁaloggnet 31 %Ry dF)(E}).ElEl g,lum
%%&O&l@epob@@m um hydroxi de, etc. ) . Step (J) :

Anmong the conpound o f the fornula Il the conpound

Wler Bhon®ithg FomEPeuRys Zotee SQBEULAN B bhy coRprd wherein
@(I %l gégylgon)%%org ﬁqd]' %ﬂ g t%ﬁ@e \éifeﬁarecgkﬂ' % method

ared
fa@l |s®1\Mwlmg mche@efomamn@ 28h¥me:R22 O N 1l1a T ,

1la (XXv) O OROLO?Rlldvy>oR|| O Rlic R

( XXV (II-e ) vvhereln and are each

i(ncfepe éan , ; 6@ d T he "ot eié\ CH2
o nd |

sWyel s ar ed gbdve. Namety, the co
of The forﬁfu

b y'm)nd ﬁﬁ)nl onof the cogpeund
Wt h the coﬁg d of the formula (vic)
XXVEoixv)a sui t abl @eaVvent (e.g., ethers such as
tetrahydrofuran, etc. , an aromatic hydrocarbons such

as tol uene, etc. ).
wherein RY! is a lower alkyl group, and the other symbols are

as defined above.

The compound of the formula VII-c may be prepared by
coupling the compound of the formula XXXV with the dompound of
the formula XXXIV to give the compound of the forﬁula XXX, and
subsequently by reducing the obtained compound .

The coupling reaction may be carried out in a manner
similar to Step (a). Namely, the compound of the formula (XXV)
is lithiated with an alkyllithium (e.g., tert-butyl lithium,
n-butyl lithium, etc.) in a suitable solvent (e.g., diethyl
ether, tetrahydrofuran, etc.), and subsequently, by reacting
the resultant with the compound (XXIV).

The reduction reaction may be carried out in a manner
similar to Step (a). Namely, it can be carried out by treating
the compound of formula XXX with a silane reagent (e.g.,
triethylsilane, etc.) in a suitable solvent (e.g., acetonitrile,
dichloromethane, etc.), in the presence of an acid (e.g., boron
trifluoride -+ diethyl ether complex, etc).

(4) Rmong the compound of the formula VII, the compound wherein
X is a carbon atom and Y is -CH,- may be prepared by a method

as shown in the following scheme:
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Further, the conpound of the present invention may be
converted to each other within the objective conpounds

wobooslhe23ps esent i nvention. Such conversi on reakeCT/OPROOEY1312

be carried out according to a conventional method,
dependi ng on the kind of the ©Bjective substituents .
For exanple, a conpound having as a substituent of -
Ring B, an aryl group such g group, or a

het e clyl group may be p ar e [

c“’g't5 J i n-wrCirSTSt i t ug 8% «
hal oger’ at ofi sugh as 3 br onigeg” at om h a suitable

phenw&yon?n;cA 'QQNﬁh%nyltiﬁgwhgkfifycALylboronic
eteg

acid, or cyclgRtin. The coupli’ng reaction may be
carried out iﬁma manner simlar to Step (c) or Step

(g), or in a net h¥IX¥B described in the foll ow ng

Exanpl es. In the present conpound, the conpound

wherein hetergatomis oxidized (e.g., S oxide, S, S

oxi de, or N /(oxi gounds) may be prepared by

oxidizing a dgorre ﬁ%%ﬂi é - formor N form The

oxi dati on react¢on can bé carried out by a '

conventi onal ngyRod ”&Sr exanpl e, by treatnment with an
oxi di zi ng agent (e.g.,”’peracids such as hydrogen
pETd ide R s chl DswperIERZDI Erag d,aperacetd thaci ghmbols are
etc.) in a suitable solvent (e.g., hal ogenated .
MEresErsshsbiéh as di chl oronet hane, etc.). The

start| mm%qgeoyﬂg%oq{dpc}dﬁ 5?5@?§Eb¥%u§%e@§1-d@%%rydgig%repared

above may be prepared by the nethods as disclose

Ref epeptengxdarptesponnd qff bbes® ras1 ImeKKVohiédv 8l bive compound

1) Ano h ds of, the.f la V| ,
(AT L nga SRR de, O DS LOt T AN el PBe gormula xocx,
i o i oyt flesof@iﬂrgw\mga sehergnd. A

XC(OH) - CB ( - )- 'CH2-+- , ' o
The present process may be carried out in a manner similar

to Step (3). Namely, the compound of the formula (XXVIII) is
lithiated with an alkyllithium (e.g., tert-butyl lithium,
n-butyl lithium, etc.) in a suitable solvent (e.g., diethyl
ether, tetrahydrofuran, eté.), and subsequently, by reacting
the resultant with the compound (XXXVI) to give the compound
of the formula (XXX). Subsequently, the compound of the formula
XXX is treated with a silane reagent (e.g., triethylsilane,
etc.) in a suitable soclvent (e.g., acetonitrile,
dichloromethane, etc.) in the presence of an acid (e.g., boron
trifluoride * diethyl ether complex, etc), to give the compound
of the formula (VII-c).

The compound of the formula XIV wherein Ring A is a benzene
ring is disclosed in WO 01/27128 pamphlet.

The compound of the formula VI is disclosed in WO 01/27128
or Benhaddu, S. Czernecki et al., Carbohydr. Res., vol. 260,
p. 243-250, 1994.

The compound of the formula VIII may be prepared from
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( XXM1l1 ) ACHO13 13 i 3 ( VP) ( V|| .b) ( XXIX)
wherein R15 is a hydrogen atom or a hal ogen atom and

wo b@soizes synbol s are as defined above. Namel pCT/5#2004/011312

conmpound of the forrmula VII -b nmay be prepared by
coupling the conpound of the B8 mula XXVII11 with the
conpound of the fornmula XXI X to give the conpound of
the, formul a XXV] | ol | owed by reduci ng.the abtai ned .
o oA el 1 57 T SO r SR Lo LB T Teh bR osed in
afst hes s eSENt Step may be carried out in a manner
simlar to Step (a). Nanely, the conpound of the
f or mul &hexaanprqung redattde iiamnuws af lgpd Iihehiqangaungl of the
[ 1t hi tert-butyl-Lithiu [ .
2%?#@%(%>g%9$1n%migrép%%gﬁepﬁyﬁngtEé%?&&i%g Refction Scheme:
tetrahydrofuran, etc.), followed by reacting the
resultant with the conmpound of the formula XX X Tﬂe 14
reduction reaction may be carried out in a nannerRMR
simlar to Step (d), nore spew fiosal ly, by (1) R™ R

treatne with a silane reagentBsuch as o\B/o
t%h@ Me, ete—~—in a sui l e solvent (e.g., N
acet Ot Rd¢ chl oronﬁﬂh@ne etjc. ) at - 30@@ to?
600C, inJdRI& presence of a LBWX 3eRH®such a& be N0
trifluogl | di ethyl ether conpbBX®or trif Iuor oacetgglic
acid, ( J%at ment Wi th iodot pyymet hyl silane , or (3(30)
treatment with a reducing agent (e.g., borohydrides
Siedr fisn Stk WERes 0 dwyslrd slede SngddiMmbove.

tri acet oxyborohydride, etc., alum num hydrides such as .
l'i t hi uid S AR wparcded efcthei formelpréddhet bf whthiated
3¢ th (€ ey P BEOONG 36k & SUEL AS1d Tdd1 J4Iof 0RESy ! ¢

acid, etc.,” a Lew's acid such as al um num chl ori.de,
gtet)ahyqd ) fvramg athe )comssundoofl inkge (Bogrul 2787 C) , thellowed

omound .wher ei i S carpbon atomand Y. s - CH2 y
%@Iﬁﬁﬁéi%ﬁf g&tg ﬁg%ﬁgghyﬁ Borate to glve %e compougg of the

14
R11b

formula X.

Then, the compound of the formula X is reacted with a
1,2-diol (e.g., pinacol, etc.) or 1,3-diol (e.g.,
2,4-dimethyl-2, 4—pentanediél, etc.) togive the compound of the
formula XI.

The other starting compounds are commercially available
or may easily be prepared by a standard method well known to

an ordinary skilled person in this field.

Hereinafter, the present invention will be illustrated
by Examples and Reference Examples, but the present invention
should not be construed to be limited thereto.

Example 1 1-(B-D—glucopyranosyl)~-3-(5-ethyl-2-thienyl-

methyl)benzene




as shown in the follow ng schene:- COOH ( A 4-COR 16 X

G=0) ) (XXXII1) (1) (XXXi') (XXX) 13a (VI1-Q)
wob@seiaz2kR 16 i s a hal ogen atom and the ot hepCEHYrE0GH/EH1312

are a s defined above. The present process may b e

carried out in a manner simlG# t o Step (h) a s

nmenti oned above. Nanely, the conpound o f the fornul a

VII - ¢c may b e prepared b y treating.the conpound o f
the formula XXXI1'l w'th a halogeﬂ§;|no edgent (e.g.,
t | gpri de, phosphorus oxycf i de; oxal yl

c rides etc. ) |n aCSU|tabIe solgf<yoﬁe.g.

di ¢hl or onet hane, pomest r ag, Io i de,

t et r ahydr of ur SOto uepe, etc T 1 AHt he absence o f
a solvent, t o qi eoﬁﬁhpound ooﬁ the formula
XXX, subsequently @TVScohdenS|ng thi's compound wth
the conpound o f the fornmula XXXI in a suitable

sol vent (e.g. j net hane, car bg etgachl ori de,
di chl or oet ha | i

tetrachloride; ¥y, t o give the cus@'ﬂmd of the
> ar J; rther b y regdgcihg the obtained

compound. The gduction reaction can:h Bicarried out b
y treating with a 4ilane reagent (e. 8 5
triethylsilane, etc.) i.n a suitaple sol Vg

HELE B 50T SChelt dVBri AdRE Br &5t mER e Snongl, arous,
aMsRRREIIML dhe 22 t&@.\fﬁe&k@fmsilgumya g@cdmm on
trifluoride diethyl ether conplex, etc

dﬂdanlé1¥¥Q@Q§déheéh§lrﬁrﬁhﬂﬁ6ﬁé§@§Pﬁé Q@P&ene % 1) was
T T T
eticcurien wdre quedsende of 788 baselqre argomattassiphare. To the
EYQ{Qﬁkgﬁms ad&ed dropwise n-butyl lithium (2.44 M hexane
hsolution, 0.29 ml), and the mixture was stirred at the same
temperature for 30 minutes. Then, a solution of
2,3,4,6-tetrakis-O-trimethylsilyl-D-glucono-1,5-lactone 2
(see USP 6,515,117) (233 mg) in toluene (5ml) was added dropwise,
and the mixture wés further stirred at the same temperature for
one hour to give a lactol compound 3. Without isolating this
compound, a solution of methanesulfonic acid (0.1 ml) in
methanol (5 ml) was added to the reaction solution, and the
mixture was stirred at room temperature overnight. Under
ice-cooling, to the mixture was added a saturated aqueous sodium
hydrogencarbonatesolution,andthendxturewasextractedwith
ethyl acetate. The extract was washed with brine, dried over
magnesiumsulfate,andthesolventwasevaporatedunderreduced
pressure. The residue was purified by silica gel column
chromatography (chlorofprm:methanol = 19:1) to give a methyl
ether compound 4 (136 mg) of the lactol. APCI-Mass m/Z 412

(M+NH,) .
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(3) Anpbng the conpounds of the forrmula VII, the

conpound wherein X is a carbon atomand Y is - CH2-
woregosioe3ps epared by a nmet hod as shown in the fpCT/oRE0OMI11312

scheme: Rl13a R17-NCO Rl13a R170 Rl3a (XXX) (VII-C)

(XXXV) (XXXI'V) wherein R17 is/@ |ower al kyl group, and

t he ot her synbols are as defined above. The conpound

of .the_for be pr.epar b | ng,t
égapouﬁd%?f” Thiorising P hetbemsiiHBapad (190 ng)
fior rlcd 1R thangi U8 e Gaspewsd eaf tbhe 786CmihaeXXXrgon
and subsequently by reducing the obtai ned conpound .

nﬁ@mh@rieng @he@@t@ayfe@s@ e8fete 4okl 1SR éuﬁﬁﬁﬁéﬁvely

PSP DR 10T e, BT Slud g  aternn

te&;rhter Bomplleki { DL LM mh)y butlye hultxhi\mrm wescsﬁlrneca at the same
sui tabl e sol vent et her

t
freMRSRAdGEUt %10&3&15’&6%%@ BdGsent Fe My gy rpgtirred
the of°%8%t_»aﬂth<%£ hhdde corpavad, (XM hen Tertieducidiored at

reaction may be carried out in a nanner simlar to
Stow (Ca)npemarmtrsa for %mm -caPried beg-®9otirat imgaturated

he co
ﬁg%fou §€H?1S %ggggﬂggkz%oiukﬂgﬁb&gggggﬁed and the
(nﬁL}g:ureaG\%IsDrﬁﬁtmalcﬁ;eodIml‘tlmremm/ﬂhaam,tae:tec. Thei axthect was
presence of an acid (e.g., boron trifluoride di ]%tfé]gl {vent
é%alﬂﬁe‘ie%%%hé?m@tfc‘}lrle?EYGW?W%BHESB 8 6 had solven
fwﬁpwﬂaté&%mq%a@&ew&smes argar bepiatieMias

IS - - may be preparéd by a nethod as shown
|punlf@a‘cb|]d§ovalrigmgacmi€ ‘column chromatography (chloroform

methanol = 19:1) to give the desired .
~ (B-D-glucopyranosyl) -3-(5-ethyl-2- thlenylmethyl)benzene 5
(59 mg). APCI-Mass m/Z 382 (M+NH4).

Example 2 5-(B-D-glucopyranosyl)-1-(4-ethylphenyl-

methyl)-1H-pyridin-2-one

MeMe

Et

In the above scheme, tBu is a tert-butyl group, OTIPS is a
triisopropylsilyloxy group, and the other symbols are as

defined above.
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(XXVIT1) ( A- 0 NR18 18 Rl13a (XXX) OR 13a (XXXVI) -*
( AA- CH2- - BJ Li3a R (VII-C wherein R18ls a | ower

wa@bdglo1geoup, and the other, synbols are as dePCTiaRb004/011312

above. Nanely, the conpound of the fornula VII - ¢ nay
be prepared by coupling the cbhpound of the fornmul a
XXVI1l with the conmpound of the fornmula XXXVI to give

{5 oA of_Le Lo B 0. a0d) SWSEQUELLY Y. ¢

CAIY3 g QUH HdLch IPAREH Sitid &f gllacsiep ((3).g)Naseb Wissolved
the conpound of the fornmula (XXVII1) is lithiated with

lai_m ﬁmumqwe;ma@@. g5 mlert Teublhe TirRREe YArBuggHed

i.t hi,u et G )\ it : jeth

ST R0 DB BRLEsBOLASED (8,0 B L ma) ana
reasbidignt berpresateam . Wintlh ,t kedc ohpouhat (OMA§ hemted with

gi ve the compound_of the formula ( . _Subse nt |

e tedmsoune s - % mraamni%ﬁg%a?%e Cinog outs. The
siilang-d eAgeMo 180 to Wdost Mehidrat@regt @nd ithel reaction
sul tabl e solvent (e.g., acetonitrile, dichloronethane,
etalytiion vhe Prleseateich ethvucipgetaty, , ambmgshed with water.

trifluoride . diefhyl | ex, : '
iFBbAATor 1R AARER TOF T o) e C BRI o Tt
faordndree Mo wher eias Riveagpokateda wekzeneduicegl icsressure. The

di scl osed in WD 01/27128 panphl et.. The co und of the :
FOTTAAUE WIad PURSCISSEY i W0 BeRy £28 U Chromatogzaphy

(hexane:ethyl acetate = 95:5 - 70:30) to give glucal derivative
8 (276 mg) as colorless powder. APCI-Mass m/%Z 654 (M+H).
(2) A solution of glucal derivative 8(2601ng)j11tptrahydro—
furan (5 ml) was cooled to 0°C under argon atmoéphere, and
thereto was added dropwise a solution of borane
tetrahydrofuran complex (1.13 M tetrahydrofuran solution, 1.06
ml), and the reaction solution was stirred at the same
temperature overnight. A mixture of an aqueous hydrogen
peroxide solution (31 %, 5.0ml) and 3N agqueous sodium hydroxide
solution (5.0 ml) was added to the reaction solution, and the
mixture was warmed to room temperature, and stirred for 30
minutes. To the mixture was added 20 % aqueous sodium
thiosulfate solution (30ml), and the mixture was extracted with
ether. The extract was washed with brine, dried over magnesium
sulfate, and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 96:4 - 66.34) to give C-glucoside
compound 9 (59 mg) as colorless powder. APCI-Mass m/Z 672
(M+H) .

(3) The above C-glucogside compound 9 (55 mg) was dissolved
in tetrahydrofuran (2 ml), and thereto was added tetrabutyl

ammonium fluoride (1.0 M tetrahydrofuran solution, 0.41 ml).
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or Benhaddu, S . Czernecki et al ., Carbohydr. Res.,
vol. 260, p . 243 - 250, 1994. The conpound of the

wo orosi2326/1 | | may be prepared fronD (+)- gl uch@DJP2004/011312

1,5- lactone according to the nmethod di scl osed in USP
6515117. The conpound of the Fdrmula X and the
conpound of the fornmula XI may be prepared by the

9B BT, PR R i 5 nours

apddef brgdnabemesphtEs] , ahdetigonmpaamid ot stdﬂﬂ;tfaﬂfrms}daas cooled
XXXVIl is lithiated with t-butyl lithiumin a suita

$61 yeam YERETa tugts- ah%em%%nt s fvaﬁaéﬁteéow%r 'Rauced
%ﬁ%%sure 7%9h t%%l&%@?@u%ygr%a%hh Qﬂgdt%yt%lq§EEYBel column
i ve the conmpoun e fornula X .

kh&ammnm@m@@hgf théotofnmham&thanpéaetbaomﬂt+1&81129 to give
di ol et c.
ditfe Siite d2 % ﬁ%gﬁ i yr%&ﬂ? g_dlv%%P%éR§§%¥%J%§hyl
qfﬂlﬂgzerlfaq&umzl—%nél 10 (Then®f hercst @flém poaReUNdsPar eMass m/ 7
comrercially avallable or may easily be prepared by a
StTenddrd) et hod wel | known to an ordinary skilled
person in this field. Hereinafter, the present
invention will be illustrated by Exanples and
Ref=eidrc e Exanpl @sh-duicdiner areseht - 3 niesn i ohb shivivphen-2-
not be caonstrued to be limted thereto. Exanple 1 1-

Juegh osyl) - 3- (5- ethyl - 2- thienyl -
nmet hyl )benz%peCWNB ‘

BnO

BnO

In the above scheme, Bn is a benzyl group.

(1) B-m-Bromophenyl-tetra-O-benzyl-C-glucoside 11 (see WO
01/27128) (1.00 g) was dissolved in diethyl ether (60 ml), and
the mixture was cooled to -78°C under argon atmosphere. To the
mixture was added dropwise t-butyl lithium (1.49 M pentane
solution, 0.99 ml), and the mixture was stirred at the same
temperature for 10 minutes. Then, a solution of
2-formylbenzo[b]lthiophene (286 mg) in diethyl ether (2 ml) was
added dropwise, and the mixture was further stirred at the same
temperature for 30 minutes. To the reaction mixture was added

a saturated aqueous ammonium chloride solution, and the mixture
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TVMS0O LOTMs OTMs 2 4 " " 51 n the above scheme, Me i s
a nethyl group, Et i s an ethyl group, TMSCand OTMsare

wa@2aosionsedyl si |l yl oxy group. (1) 3- Brono- (5- BCTYP2004/011312

2- thienylnmethyl) benzenel (211 ng) was dissolved i n
tetrahydrofuran (2 m) - toluéde (4 nm) , and the , "
m xture was cooled t o - 78 C under argon at nosphere.
To the m xture was added dropw but I|th

RIS TR S8BT 5D P AL EHE A b) Sogagd vitn

dilddRd attrnihe sageckerperayHsedf osd 3vai rﬁﬁ@&a fflensulfate,
a solution of 2, 3, 4, 6-tetrakis - Otrinethylsilyl

2 gihge ive-ients waéctwqra(tse@é WS s reshed ppessure.  The
(233 hudl (Rliened By as, fded dngpn o & ny

Ure was Irred at the sane tenperatur
.f(Qfem.l'miHy]I al:egjama a= | et lod - sorfigurnch YyiveNarhaitcohol

i solating this conmpound, a solutlo o t hanesul f

SR (0. BT J) 1 AECRANEPS( 8/ F Y Sdad A0ak  t o

thy r eacfsb%t%husfoahe%w%l@aﬁdy %o\%@)%usltou npedsad mg) in
room tenperature overnight. Under ice - cooling, t o

tdﬂ@hhoam@thﬁase addednla smmrm@fﬁcaqﬁEOﬁs? “Sodinfar argon
dro en carbon soI ti e
t[ edcewI tahn tJlﬁl 210 a#%je equrg HE NAs ssdlvely

aceta was was

'\Mrt:d'éih’fyrﬁlaifé ed.ogeail )n’,aghd%d.lﬂ‘brsﬁlrﬁﬁﬂepradé it Héethyl ether

sol vent was evaporated under r.educed pressure. The
rEERIFE wes: 4R ed Thy g@@q&&o&ep1§6|6ﬁnwas warmed to room

h gt 090abhy o(&h Prod -0r ﬂhg%ta[ﬁ%n@«lampeﬁgtﬁ}etfd% goMRinutes.
a nethyl ether conpound 4 (136 ng) of the lactol.

MR@Ied Vhsselbatl 2 (R NgH)d agg}aoAswc@tm@hygﬁ:OQﬁ@ carbonate
RS s e SPREATA s399I L g ppconetnane.
&H&Q@xtract was dried over magnesium sulfate, and the solvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (hexane:ethyl
acetate = 94:6-75:25) to give the compound 13 (703 mg).
APCI-Mass m/Z 764 (M+NHy).
(3) A solution of the above compound 13 (690 mg) in
dichloromethane (20 ml) was cooled to 0°C, and
iodotrimethylsilane (0.66 ml) was added thereto and the mixture
was stirred at room temperature for one hour. Addition of
iodotrimethylsilane and stirring at room temperature were
repeated in the same manner for 3 times. Total amount of the
iodotrimethylsilane was summed up to 2.64 ml. Under
ice-cooling, water was added to the reaction mixture, and the
mixture was extracted with diethyl ether twice, and washed with
an aqueous sodium thiosulfate solution. The extract was dried
over magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residuewaspurifiedby silicagel column
chromatography (chloroform:methanol = 100:0 - 89:11) to give
the desired 1-(B-D-glucopyranosyl)-3-(benzo[b]thiophen-
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at nosphere, and thereto were added dropw se
successively triisopropylsilane (0.16 nl), and boron

wao edoslouseé de  di et hyl ether conplex (0.10 m) PCTne2004/011312

m xture was stirred at the sane tenperature for 10
m nutes, and warned. The m xtdffe was stirred at 00C
for 1 hour and 20 m nutes, and then further stirred at

A€ S aB T gp e oo

was added, and the m xture was extracted with et hyI
acet ate. The extract was washed with brl ne, dried
i sul LAl B-DagdueaRy5anQ8kt) uAs (AUaRLP RO BA- thlenyl-
lr)e_d IC BSSW & The residue was pur| fied by
t ography (chl orof orm nethanol
Mee@"1- (b- D-gl ucopyranosyl) -
d,)_benzene 5 (59 np)

19:1) to give the desi
3- (5=sethyl - 2- thi
APCI s€ M 382 ( YL /Exanmpl e 2 50 (b- D
gl ucopyr anos cHol- (Bff- et hyI phenyl tdps) - | H
pyridin - 2- e MeMe M?MQ BT rO 1' Orl PS
OrPS Od Si YBu'" Bu 7 | O \/ ne Mabove
schene, tBu i® dstert -butyl group, OTI(FWSis a
triisopropylsilyloxy group, and the other synbols are
as defined above. (1) 5-Bronmo - |-
(4-et ghienyl et hyl ) -MHo*pyéldi n- 2 onels
S

OH

17

In the above scheme, the symbols are as defined above.

(1) A solution of 2-chlorothiophene (447 mg) in
tetrahydrofuran (10 ml) was cooled to -78°C under argon
atmosphere, and thereto was added dropwise n-butyl lithium
(1.59 M hexane solution, 2.61 ml). The mixture was stirred at
the same temperature for one hour, and added dropwise thereto
was a solution of 5-bromo-2-methylbenzaldehyde 15 (750 mg) in
tetrahydrofuran (5 ml). The mixture was stirred at the same
temperature for 30 minutes to give a compound 16. Toluene (30
ml) was added, and further added dropwise thereto was n-butyl
lithium (1.59 M hexane solution, 2.37 ml). The mixture was
further stirred at the same temperature for 30 minutes, and a
solution of 2,3,4,6-tetrakis-O-trimethylsilyl-D-glucono-
1,5-lactone 2 (see USP 6,515,117) (1.76 g) in toluene (5 ml)
was added dropwise, and the mixture was further stirred at the
same temperature for one and a half hours to give a lactol
compound 17. Subsequenklyy a solution of methanesulfonic acid

(1.22ml) inmethanol (25ml) was added to the reaction solution,
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(293mg) and boronic acid ester of glucal 7 (1.Q0g) were
di ssol ved in di met hoxyethane (5 mM). To the m xture

wowrs/ogdded bis (triphenyl) phosphi ne pal | adi unP¢T/092004/011312

di chl oride (35 ng) and 2M sodi um carbonate (2.5 m),
and the mixture was heated wWitTh stirring under reflux
under argon atnosphere for 5 hours. The m xture was

coo to, roomtenperature, and the reaction soluti.o

R BP R T 1o R EBEGiat ¢ oot AR e heOhe L e To
He ofigani:e hayehdmrs 6oldeetededdhie@ oike s odBgme siydiogen
sul fate, and the sol vent was evaporated under reduced

sreedmnede Pied utdonduandashpuri¥tese yasisrtomged with ethyl

ol chr t e - at h te,=.95' 5 - .
SR 1 OBLO8 2RLY Sheranee By 6518 202 8 e oot
collgrdtes s apdvttes .scAREhtMass edab Gt ddViskljer @juded pressure
sol uti on of gl ucal hgﬁri vative 8

260 i ,
G PG G ) SVt COBRY b1 ROt e h8RD 0 the

B A thenrhe was-raddeqhdrianwa3a o .sol ution
of borane tetrahydrofuran conpléx (1 .13 M

t @)r ahydsoflutapnsolfuthenabaveecurge meiney t L heacqmppund 18
sol ut.i was st.irred.-at the t r.at ur-g o
dv%ﬁ%ﬁ%ﬁ%grggé%h ne (j% mﬁ} WwadTe S BMRELAl Urgge o unﬁﬁg argon

Xtur e of an aqueous hydrogen per oxi
sainddpie (31 £ad THErdto ard 3Nk oirosddieusuccessively

hydr oxi de solution (5.0 M) was added_to the reactjon -
AR Oh.= B2 ha- R Ao VRS R EdL FOPBORF ~ JLcERVL ethes
tRIRSrat yne 3 oant .Stzgirhreegeégfiglq U188 wak0vd Aed to 0°C, and

m xt'ure was added % aqueous sodiumthiosulf ate
soi Jutiesh a£30m samentemper at xrarfomdsh@xt s acfeded fhereto was

et her. The .extract was. he ith ' rj \/
naaﬁﬁégirﬁﬁweguﬁ?ua €.° an lﬁﬁzlysﬁoweerﬁ C%ts)ggeggoérogtqlécgl’oq{' and the
uinideru e didce e s essid R .wilhe atdsildueatastpur Theedxbyact was

Saier g6 BH)TCo G Ve COTUGHE U8 EoMRBURd SPESe ageLvent
a5 £ U &S5 ROWHIRIe r ARUIMRS L B2 (W) residue was
purified by silica gel column chromatography (chloroform:
methanol = 100:0-92:8) to give the desired 1-(B-D-
glucopyranosyl)-3-(5-chloro-2-thienylmethyl)-4-methylbenzen
e 19 (183 mg). APCI—Mass m/7Z 402/404 (M+NH,) .

In a manner similar to the method disclosed in any of the above
Examples 1 to 4, the compounds shown in Table 1 below were
prepared from corresponding starting materials. The numbers
shownj11acolumncxf“preparationnethod”letheTableindicates
the Example number, according to which the preparation was

carried out.



(3) The above C- gl ucoside conpound 9 (55 ng) was

di ssolved in tetrahydrofuran (2 m) , and thereto was
wa@adasmi13ed r abut yl ammoni um fluoride (1.0 M PCT/JP2004/011312
tetrahydrofuran solution, 0.41 m) .The m xture was
heated with stirring under ref®éux for 3 hours under
argon at nosphere, and the reacti on sol ution was cool ed
to roomtenperature. The s&jg) was evapor ated under
reduced pressure, and the ré & was purified by
siTirca gel colum chronatogr aphy (—hl or of or nr et hanol
= 100:0 - 88:12) to giv (b- D
gl ucopyranosyl) - 1- (4
| Hpyridin - 2- one 10 of | ess powder
APCI -Massm Z 376 (MtH) . Y (b- D
gl ucopyranosyl) - 3- hi ophen - 2- vyl net hyl
) benzene OH BnO OBn 13 X he above schene, Bn is a
benzyl group. (1) lydnB - tetra - O benzyl
- G glucoside 11 (see® WDy
di ssol ved in diethyl et heb|_( 60 m), and the m xture
was cooled to - 78C under argon at m)sphere To t'he

1 n| + | H 1 (W]
A was—adeded ¥ Jpvvn Se—t—put _yl -t ;?l t-CE49—M

& solution, 0.99.m), and the ni t‘”ﬁPE’e hagpe
%%?21 at Rimg sane errper&tlwéfor 10 vaithert e APpﬁMass

a §6lution of 2- forfyl benzo[ b]thi ophaneth@B6 ?2)
frethyl etheg (2 M )| was added dropw 3§€, and tT1e

m Xt ur stirred at the sare tenperature
for_30 he r Rl xt urle was addebbA418
satr af moni um §hijori de sql ut’on| aod+Npgy)
m Xt ur ¢ room tenperature.| The m xture was
ext r act | ether. the extrlact was dried
over m Ifai e, and the solvent was evaporated

n-Pr 396

undéer [ br essur e. 1
\_/ (M+NHa)

E?

7 \7§i]/Et 1 | 412 (M+NH.)
8 /[;:T/ ‘\gi]/Et 1 |412 (M+NHq)
9 \\Qi] 3 | 354 (M+NHa)
S _-¢Cl 388/390
10 s 3| (M+NHy)
S
11 I 1 |396 (M+NHs)

n-Pr




residue was purified by silica gel
chr omat ogr aphy (hexane:
W0 eoogiovas2@n al cohol

colu
et hyl

compound 12 (835 np)

m

acetate = 90: 10 -

50: 50)

APCPCF/ING£011312

mZzZ 780 (M:tNH 4). (2) A solution of the above al cohol
conmpound 12 (820 ng) in dichl®fonethane (15 m ) was
cooled to - 780C under argon atnosphere, and thereto
\were-added--dr np\M se--sucecessivel ¥ t-r-i-et InyJ si-l-ape \U.J:}g
m ), apd bor In triflyuoride diethyl etlher coppl ex
(0. 20 ‘ Lion mxdure.pas warned to 8
t emmzer red Wsams t @npelr at ure ggl‘éé;
m nut es. I 0 was aturat ed aqueous %d
hydr oge ol uti on, and the mi xturejwas
exttracted—w o dichi-gronethane—Theextract yes dried
over npgnesi uym sul fate, and the sol vent was Pvaporat ed
under feducedypressure. IThe $esirdre was purifi I\X
silikaj gel m chronatjsﬁ{ajh)y (hexane: L et hﬂfl26 *+NHa)
acetate = 75:25) to give the cgnpound{13 (703
ng) APCI Mass miZ 764 (NH-NH4). (3) A solution of
the ab (690 n%) I n di chl oronet hane (20
m) wa C, a otrlnethylsnlane(o 66
n3 4na b and the Eg}xture wasl st | BREIMtNH4)
roomte one hour. Additian of \
odotr afte-strrng—at—t unltcllpcl ature
were r¢ tinmes,
anpunt sunped | u ﬁ§/418
2.64 . ‘ s added
eact Y the nixture was lextract prl Wi th
di et hyl and washed wi th an aqueous sodi um
t hi osul The exgJtagetwas {dried over, 2/444
magIEesi nd t was ev;aporat
under e . Th&-resjidue was puri “%W“
silica omat ogr aphy (chl \gfraoform met hanol
=__100- »..1'. e
17 ! 8 l & 1 430/432
ﬁ—\[ (M+NHa4)
Me
° 444 /446
18 \ / \ 2 | (M+NHY)
S
422/424
19 s Lol (aeiveg)
S 478/480




the desired 1-

(b- D gl ucopyranosyl)

3-

(

[ b] t hi ophen -2- yl nethyl)benzene 14 (180 ny)

wok®s/om3Z6 404 (NB-NH4) Exanple 4 1-
gl ucopyr anosyl)
- 4-nmet hyl benzene Me OH >-Cl 78]

3-

(5- chloro -

(b-
2- thienyl
O CHO oOTMs TMSO

D-

benzo
APCl

PCT/JP2004/011312

met hyl )

OTMS Br 15 OrMS Me OH Me OH 18 19 In the above schene
the—sy defHned—above—(1I—A—sotutt+on—of—2=
chl or ot ng) in tetrahydragfuran (10 m)
was cof inder aggon jat\yospher e, and 470
t h2rlet DPW é L Lift hiZim %ép
hexane 61n1)\ /The h xture was
at the ‘ ure for one hour, |and added
ropwi $e thepgto was|a sotutiom of 5- [Prono - i
2-neth IbenZuIdehyde 15 (750 in tgtrahydjofuran (5
m) . $ stirged he sane tefMpe484ysse6
fo% 30 iye 6! Tol%enﬂ:p(ﬁﬁ+NH4)
was ad( 2r - a dropw se [t hereto was n-
butyl i M hexane solution,| 2.37 mM). The
M xturé was Eurther $tirred at the sane tenperature
for 30|m nut gs, T sol yti ofet2 ,3,4,6- tetrakis -
0 E%rimet - D-gluc noj- 1,5 -| lagtone 4504882
Ué% , 515, (1.76|g9 ) ene (5 m) was fddddis)
dr opw se, the m ture mas fuher stirred at the
same tenperafure forlone and a half hours tolgive a
| actol |t co bund 17. Subsequently, a [sol ution of
ne;dfnesulf c acid | . 436,438
(M+NHa4)
Cl
504/506
25 ©/ \Q/& 1 (M+NH.)
Cl
456/458
26 ©/ \(_Y 2| (M+NH,)
Cl
448/450
27 [i:r/ \\{;7/£ji] 1 (M+NHa)
464 /466
28 ;‘ _ \Q/ 1 (M+NHa)




(1.22 m) in nmethanol (25 m) was added to the
reaction solution,and the m xture was stirred at room

W0 esopeLBtar e overni ght. To the m xture was addedI/apP2004/011312
sat urat ed aqueous sodi um hydrggen car bonate sol uti on,
and the m xture was extracte ith ethyl acetate. The
extract was washed with brine, dried over sodium

surfatie, andgthe solvent was evapor at ¢d under reduced
pressure to pive a crude ne hyl ether |conpound 18,
whi ch was n the stbgeq step|w thout f4x#8H80
pl?r Pfilcati 2) A soluti of ahové cr ude(MFatIHyj
et her conpob§rd 18 i n| di chl oror@t hahe (25 m )| wa
cool ed| to - ¥80C under argon at nbsphene, and thereto
wer e added oKDM@vvl se sucpessively triefhylsil
(3.01m trifluoki dey diethyl eth
(23%9 on m s war mgd t
and st ane tenyeratyre for ho
t her et I ed aqueous sodi um hydro
car bon __and the mxture was extr :
et hyl pacetat'®. The ektract was washed|w th bri ne,
dried pver [ su| fate, and Qe soljivent wa /440
evapor uced_p es The rasidue %
purifi b col uRrslonat agr aphy TNHa)
(chl or = 100: 0 - 92:8) |[to give the
destref ' '“spyranosy., —3=—(5=——chtpr—o=—2
t hi eny ‘ 183 nmg) . APC
- Mpgs simm | pd 18M-1€H4)
met hod xanmples 1 to 4,
t he com re prepared
fromc .| The nunbers
od"; in
[ %l cal g tlo whi c% @ﬁmﬁ‘})
pr epar 1 Prepa
34 1 422 (M+NHa)
35 1 448 (M+NHa)
36 1 422 (M+NHa)
37 1 484 (M+NHa)
38 1 472 (M+NHa)




Exanpl APCI-Mass Ring AR ng Bration es ; (m2)

Met hod O Et 416/418 Cf (MtNH4) .n-Pr 396 W ( MENH4)
waOMesOBB2d 412 Cf (MNH4) S Et 8 412 (M-NH4) MeQX/iP2004/011312

W/ 354 (MtNH4) C 388/390 1 0 W (MrNH4) 1 1 396

(MENHA) n-Prcd S n-Pr 430/438Q 2 | (M:NH 4) Ove S

n-Pr 1 3 426 // (MtNH 4) S 1 4 382 (MtNH 4) Et S

4161 41Q 1 E
4107 51 E

S
39 [;:T/ "*%;I::] 1 418 (M+NHa)
Me
S
40 [;:T/ ——4;:[::1\ 1 | 422 (M+NHs)
F
S
a1 | __Q;]::j 2 | 418 (M+NHs)
Me S
42 \[;:T/ __Q;]::j 1 | 418 (M+NHq)
Cl
S ) 452/454
43 N\ (M+NHa)
Me R
Cl Me
452/454
| a4 [i:r/ _q{iI:Ej 1 (M+NHa)
N\
Cl
S N 472/474
45 \ (M+NHa)
c
Cl Me
466/468
46 _<i1i:L 1 (M+NHa)
Me
Me
S
47 [i:y/ .—4§:I::j 1 |418 (M+NH)
Cl
- S M 468/470
48 \ (M+NHa)




(MNH 4)

(MeNH 4) Me G 444/446 1 8 -

G 16 442/444 (MtNH ) O 1 7 430/432 v.

(MENH 4) G G 422/ 424 1

W@20050123¢0MNH 4) O 2 0 478/ 480 (M:NH 4) O 2 1p@TOV2072011312

(MNHA) Me 2 2° O 4( MB4+ ANSHB
8

f) G Et 2 3 450/ 452

( M-NH4)
Ci
S c 472474
49 \ (M+NHa)
c
S CFa 506,508
50 \ (M+NEH,)
S 438/440
51 ol N\ (M+NH4)
Cl
S F 456/458
52 \ (M+NHs)
F 3
s F
53 _<;Ii:r 440 (M+NHa)
Cl .
S 438/440
54 N\ (M+NHa)
¢l OMe
s 468/470
55 4 (M+NHa)
Cl
S 468/470
56 \ e (M+NHa)
Cl
S 456/458
57 \ ] (M+NHa)




O O | 2 4 436/438 (MNHA) Me O 2 5 O
5(MD4+/5NOH64) O 2 6 W S // CFq 4( M6+ 4N5HB4) O 2

WO 200481230 (MH NH4) O 464/ 466 2 8 /] ( M-NHA) CPCRIIR004/011312
478/ 480 O (M:NH4) OMVe 3 0 434 (M:NHA) O 3 1 438/ 440
(MeNHA) 3 2 418 (MeNH4) 3 3 82 (M:NHA) 3 4 422
(MENHA) OEt 3 5 448 (MrNHA) 3 6 422 ( MrNH4)

c
F
Me 470/472
58 _<i1i:f ! (M+NHa)
N\
Cl <
456458
59 _dQ;I:;j 2 (M+NHa)
F
Cl
F
456458
60 [i:r/ __<ij:ij 2 (M+NH,)
\ 1y
Cl )
S
472/474
61 _qg;I:;] 2 (M- NEL)
“ Cl ;
F
S
62 [ij/’ —4§:[:j\ 9 | 440 (M+NHa)
. F
Me
S 4 452 /454
63 \ o (M+NHa)
S 0 438/440
6 4 N S (M+NHa)
Et
S
65 [;j/ _4§:[:] 1 | 432 (M+NH,)
CFa
S
66 [i:r/ __Q;ji:j 9 | 472 (M+NHa)




OVe 3 7 484 (M:NHA) 3 8 472 (M+NH4) 418 (M NHA) Me 422
(MeNH 4) 418 (MENH 4) Me Me 418 (MeNH 4) O 452/ 454
WO howkloi2se I Ve 452/ 454 (MeNH 4) O 472/ 474 ( MeQkATRRDOABI11312

466/ 468 (M-NH 4) Me 418 (NHN§34) C OVe 468/470 (M-NH

4)Q 472/ 474

Cl
464 /466
67 [i:r/ \S/ (M+NHa)
Cl Me
478480
68 \S/ (M+NHa)
Cl
482/484
69 \S ) (M+NHa)
F
Cl E
482484
70 \S/ (M+NHa)
¢l OEt
508/510
71 \S/ (M+NHa)
Ci
.- 508/510
72 * OEt (M+NHa)
C
508/510
73 \S/ (M-+NHa)
OEt
F
7 4 [i:r/ s 448 (M+NHa)
\_/
F OEt
75 ©/ s 492 (M+NH,)
\_/




(M:NH4) C 506/ 508 (M+NH 4) 438/440 O (MeNH 4) d
456/ 458 (M+NH 4) 440 (MeNHA) O 438/ 440 (MeNH4) O Owe

WABBSATD2{ MiNH4) O 468/ 470 (M+NH4) OVe O 456P@B8P2004/011312
(M:NHA) O 470/ 472 5 8 (MENH 4§4C| 456/ 458

F
76 ©/ s 492 (M+NHa)
\_/
Et
F
77 ©/ S/ 466 (M+NHa)
\
F
Cl
482/484
78 ©/ \s/ . (M+NH.)
F
79 ©/ s ot 492 (M+NHa)
) ;,
F
80 ©/ s/ i 466 (M+NHa)
- \
P F
81 ©/ S 466 (M+NHa)
\_/
Me
8 2 ©/ s 444 (M+NHa)
\_/
Me
83 ©/ s/ _ 462 (M+NHa)
\
Me E
8 4 ©/ S 462 (M+NHa)
\_/




59 (MNHA) O 456/458 6 0 (MeNHA) O 472/ 474 6 1
(MENHA) O 6 2 440 (MFNHA) Me 452/ 454 6 3 ( MFNH4)
WaA3BSAIB26 4 (MNHA) Et 6 5 432 (M:NH4) CF 6 6PEEP2004/011312
(M-NHA) O 464/ 466 6 7 ( MFNH 4&50 M e 478/ 480

OMe
85 s 460 (M+NHa)
\_/
Me
86 S 458 (M+NHa)
Me
\ /
Cl
5 478/480
\ /
Cl
S 498/500
88 cl (M+NHa)
L) |
Me
S 478/480
89 Cl (M+NHa4)
| L)
Me
90 ©/ \S'/ OMe 474 (M+NHa)
0
N/
91 426 (M+H)
= Et
Me O
N/
92 440 (M-+H)
Z Et
S
93 ) 382 (M+NHy)
Et




6 8 (MNH 4) C 482/484 6 9 (M:tNH 4) C 482/484 7 0O

(MNH 4) d Okt 508/510 7 1 (M+tNH 4) O 508/510 7 2
woRiosOMsdH 4) C 508/510 7 3 (MHNH 4) CEt 7 4rdB@P2004/011312

(MFNH 4) . OEt 7 5 492 (MeNH 4)7 6 492 (MeNH4) Et 7 7

466 ( MrNH4) 86

9 4 (S \©\ 2 | 382 (M+NH)
Et
/ S
95 Y \O\ o | 382 (M+NHa)
Et
96 S‘; \©\ 2 | 382 (M+NHa)
Et
Ci
7‘? 416/418
97 Sz \©\ 2 (M+NHa)
Et
Cl
= 416/418
98 o \©\ 2 (M+NHa)
Et )
99 2/\/© 1 | 404 (M+NHa)
S
O Et
100 \@/ 1 | 366 (M+NHa4)
0
101 4 1 | 388 (M+NHa)
Cl
o . 422/424
102 \ (M+NHa)

Example 103 1-(B-D-glucopyranosyl)-3-(benzothiazol-2-yl-

methyl)-4-methylbenzene




O 482/484 7 8 (MrNHA) 7 9 492 (M+NH4) OEt 8 O 466
(MENHA) 8 1 466 (MENHA) Me 8 2 444 (MrNHA) Me 8 3 462

W@ Meslous20e 8 4 462 (MrNHA) OVe 8 5 460 ( MrNH4A) POBIIR0G/011312
458 (M:NHA) Me O 478/480 8 7 Me (M:NH4) O 498/ 500 8
8 O (M:-NH 4) Me 478/480 8 9 87

OH 23
In the above scheme, the symbols are as defined above.

(1) 1- (benzothiazol-2-ylmethyl)-5-bromo-2-methylbenzene
20 (495 mg) was dissolved in tetrahydrofuran (5 ml) - toluene
(10 ml), and the mixture was ccoled to -78°C undér argon
atmosphere. To the mixture was added dropwise n-butyl lithium
(2.44 M hexane solution, 0.67 ml), and successively was added
dropwise t-butyl lithium (2.44 M pentane solution, 1.57 ml).
The mixture was stirred at the same temperature for 10 minutes,
and then, a solution of )
2,3,4,6-tetrakis-O-trimethylsilyl-D-gluconol, 5-lactone 2
(see USP 6,515,117) (2.17 g) in toluene (5ml) was added dropwise,
and the mixture was further stirred at the same temperature for
15 minutes to give a lactol compound 21. Without isolating this
compound, a solution of methanesulfonic acid (1.5 ml) in
methanol (25 ml) was added to the reaction solution, and the
mixture was stirred at room temperature overnight. Under
ice-cooling, to themixture was added a saturated aqueous sodium
hydrogen carbonate solution, and the mixture was extracted with
ethyl acetate. The extract was washed with brine, dried over
magnesium sulfate, and the solvent was evaporated under reduced
pressure to give a methyl ether compound 22, which was used in

the subsequent step without further purification.
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a (M:NHA) Me 9 O OMe 474 (MeNHA) O 9 1 426 (M+H) Et
Me O9 2 440 (MrH) Et 9 3 382 (M+N H 4) Et9 4 382

W@ Melo282s Et 9 5 382 (M+NH 4) Et 9 6 382 (M Ne/JIEDOBI11312

9 7 4,16/418 (MeNH 4) Et O 9 8 416/418 (M:NH 4) Et 9
9 404 (MfNH 4) .Et 1 0 0 366 8&NH 4)

(2) A solution of the above methyl ether compound 22 in
dichloromethane (20 ml)- acetonitrile (10 ml) was cooled to
-78°C under argon atmosphere, and thereto were added dropwise
successively triethylsilane (1.24 ml), and boron trifluoride
- diethyl ether complex (0.99 ml). The mixture was warmed to
room temperature and stirred at the same temperature for 30
minutes. Under ice-cooling, a saturated aqueous sodium
hydrogen carbonate solution was added, and the solvent was
evaporated under reduced pressure. The residue was extracted
with ethyl acetate. The extract was washed with brine, dried
over magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purifiedby silica gel column
chromatography (chloroform:methanol = 100:0-85:15) to give
1—(B—D—glucopyranosyl)—3—(benzothiazol—2—ylmethyl}—
4-methylbenzene 23 (200 mg) as colorless powder. APCI-Massm/Z
402 (M+H) .

In amanner similar to Examples 103, the compounds shown in Table

2 below were prepared from corresponding starting materials.



101388 (MNH 4) A 1 0 2 422/424 (MtNH 4) Exanpl e

103 1- (b- D glucopyranosyl) - 3- (benzothiazol - 2-
wQkewsoimskg - 4- et hyl benzeneo OTMS (tm) SO V OTRET/ORME/BA 1312

Me S. In the above schene, thggsynbols are as defined
above. (1) 1- (benzothiazol -2=ylnmethyl) - 5-brono
- 2-met hyl benzene 20 (495 ng) was dissolved in
tetrahydrofuran (5p8h)e-2toluene (10 m), and the
m xture was cooled to - 780C under argon atnosphere.
To the mi xture was agdeth dr opwrsSenn-butyl 1ithium
(2.44 M hexane sol ut CﬁZ and successively
was added dropw se t 71 itk (2.44 M pent ang¢
solution, 1.57 m). Th¥ m xture was stirred at thg
sane tenperature for M\@Ht es, and then, a sol ution
of 2,3,4, 6- tetraki§ -0 trimethylsilyl - D gluconol,
5-1actone 2 (seBOUG ﬁl?) (2.17g9) in toluene
(5mM ) was added dropw se, g d the m xture was further
stirred at the sane tef®perature for 15 minutes tol|give
a lactol conpound 21, Wthout isolati ngAﬁz%IsM%gnpgund,
a sgl utj af : sulffoni g:acikd (1/5 ~M@ss
e %3#%?8%25 n??gagggadded t%l EgreactioﬁndéDution,
red at roomtenperature

oIingS tothe|m xture was
s So%lJ 422/424
\ (M+H)

N

1%

and the m xt
overni ght. U
addeg(?4satu

480/482 |

105 S (M+NHg)
_<\N |

" Example 106 1- (p—-D-glucopyranosyl)-4-chloro-3-(l-oxy-

benzo[b]thiophen-2-ylmethyl)benzene

AcO

In the above scheme, AcO and OAc are an acetyloxy group.
(1) The compound 24 (9.61 g) obtained in Example 31 was
dissolved in chiorofornt(lOO ml), and to the mixture were added

acetic anhydride (21.6 ml), pyridine (18.5 ml), and
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30

hydr ogen car bonate solution, and the m xture was
extracted with ethyl acetate. The extract was washed

wowdok/oim3ece, dried over nagnesi um sul fate, andP¢h@P2004/011312
sol vent was evaporated under reduced pressure to give

a met hyl ether conpound 22, whOch was

used in the

subsequent step without further purification.(2) A

SO| tl%ﬁﬁ@ﬁ?ﬁ?@’g%%y nEtTé%éT% 15FF?"%%%@9ﬁ%yre was stirred

csa_olleﬂmt @Gem é&%@uirasdefroxarag@n cRiyesphees, @ﬁmokbewwwas
wer e added roPMAse successively triethylsilane (1.24

rflvja P odred s |rfq<iyk§reiddé>reeﬁsemw| a@chdhec gigsiighue was
(a% 9s9ofve>d gﬁpgm&é@a Y TR tonu@"%&i&E’PSﬁ%é’é &ashed
rre sane eraturefor 3 m nut

Ldndﬁfresmfelq,omtngO/aa@mmahgdraqhéomscsnﬂudmblutlon, water,

drogen cayrbonate sol ut.i on added,
S et St ity o

o B ST, e

qa&tlrr?ect 8¢1 vhidy St Jax!;nés%ﬁts%lfmee exhiacle R Washattivated
with brine, dried over nagne3|un1sulfate and the

stﬂnmft mﬁbeef&ﬁabtﬁrm @éslﬁmoﬁ@ﬁﬁ:éﬁdﬂré@éi}r@d PFTResure, and
S' gg 1482 w%%r% Zc’éé'f%ﬁ‘anol?é:’%%@é gl%esa tt_straacetate

C romaorah oro ormrret

gﬁcmpdbndk25 D6 glaueppyr aBasyMaks B7/z( 66BZ60RI dreNH,) 2-
yl met hyl ~ - 4-met hyl benzene 23 (200 nm) olorles
Thepep 75 (i

powder TREPEPOVRHSS TREE S4GS S Ry oung

egr gﬁﬁ]cfja?solved

t1q, Bl S mrddhadd e aorpgunds showed 1 ckalble 12 gl ow

wer e prepared fron1correspond|ng starting

m@m@@m@@w et R mgA RargB IR AYassand the
nblxtbl_r"rez (M 4%2HA) L O rooAf\{ h@%ﬂe@'ﬁ@d&? o@gm t_196 1-

gl ucopyranosyl

(1-

b@-@ﬂdﬂl}pdﬂbe}ﬁm -aCZ.d ylanetiudt Hebe nzkteel Cﬁheﬁ}éto, and the

mixture was stirred again at room temperature overnight. The

reaction mixture was washed successively with 10% agqueous

sodium thiosulfate solution, a saturated agqueous sodium

hydrogen carbonate solution, and brine.

The mixture was dried

over magnesium sulfate, and the solvent was evaporated under

reduced pressure. The residuewaspurifiedby silicagel column

chromatography (hexane:ethyl acetate

= 2:1-1:2) to give a

sulfoxide compound 26 (295 mg). APCI-Massm/Z 622/624 (M+NHg) .

(3) The above sulfoxide compound 26

(293 mg) was dissolved

in a mixture of methanol (10 ml) - tetrahydrofuran (5ml), and

sodium methoxide (28% methanol solution, 2 drops) was added

thereto, and the mixture was stirred at room temperature for

one hour. The solvent was evaporated under reduced pressure,

and the residue was purified by silica gel column chromatography

(chloroform:methanol = 9:1) to give

1-(B~D~glucopyranosyl) -4-chloro-3-(1-
ylmethyl)benzene as pale yellow powder.

(M+NH4) .

oxybenzo[b]thiophen-2-
APCI-Mass m/Z 454/456
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27 In the above schene, AcO and OAc are an acetyl oxy
group. (1) The conpound 24 (9.61 g) obtained in

waEx@spis281 was di ssolved in chloroform (100 mPQT/JP2a0MA011312

to the m xture were added acetic anhydride (21.6 m),
pyridine (18.5 m), and4- di ﬂhylaninopyridine (128

nmg) , and the m xture was stirred at roomtenperature

for 3.5 days. Then, Chl orof orm was evaporated under

reduced pressure, and the residue was dissolved in
(ﬁXﬂmpb@éﬂﬁie ﬂz@@ Btylucthyrsobeyilondwas lwashéd (1, 1-dioxy-

I. th }O@G | hydrochloric acid
' 4 sodi um hydr ogen

cmém@atg%ts%rup@@ﬂd @yipbépa@eddim eOmONLE r IRAGNESi AL Example
sulfate, and treated with activated carbon. The

st Yen?Brds Verap sy dt dd Oudder (Mediiedd pressure, and the
resi due was crystallized fromethanol to give a
tetraacetate conpound 25 (6.14 g ). APClI-Mass m Z
EEXHﬁﬁEb(I@ﬂMH4) (2) The above tetraacetate conpound

rgﬁgﬂ@dded thereto and the n1xture mas stlrred a
room tenperature overnight. m- Chl oroperbenzoic acid
was further added thereto, and th fture was stirred

agai n rqom tenperature ovesni — The reaction
m Xt u s washed successi vel Hodh 10% aqueous
s¥di-dm thi osul fate sol ution, a ¢ t weat ed agqueous
SO “ﬁydrogeﬁ—eafbﬁﬁa%e>solut@o and brine. The

mxture was dried dV¥: magnegi um-sgul®Pate, and the
sol véht was evaporatedunder teduced ressure . The
resi due was pEr-ia ¥, silica gel co

chr omat ogr aphy (hexmme ,ethyl acetate = 2:1 - 1:2) to

gi ve a sul foxi de conpound 26 (295 nmg) . APCI -Mass mZ
622/ 624 (M:rNH4). (3) The above sul f oxi de conpound 26

(293 ng) was dissol ved hreta m xture of methanol (10
‘m) - tetrahydrgfuran m) , and
Y Me

N-
N oH
jos
OH
HO :
OH 4
In the above scheme, the symbols are as defined above.
(1) 3-(4-ethylphenylmethyl)-2,4-pentanedione 28 (700 mg) and
2,3,4,6-tetra-0O-benzyl-a, f-D-glucosehydrazone 29 (1.70
g) (See Schmidt, R. R. et al., Liebigs Ann. Chem. 1981, 23009)
were dissolved in tetrahydrofuran (20 ml), and the mixture was
stirred at room temperature for 18 hours under argon atmosphere.
The solvent was evaporated under reduced pressure, and the
residue was dissolved in toluene (20 ml), and the mixture was
heated with stirring under reflux for 2 hours. The mixture was
left alone until it was cooled, and the solvent was evaporated
under reduced pressure. The residue was purified by silica gel

column chromatography (hexane:ethyl acetate = 90:10 - 65:35)
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sodi um et hoxi de (28% net hano
added t hereto,
wo eowpeIBtare for one hour.
under reduced pressure,
by silica gel

orm nethanol = 9:1) to give 1-
4-chl oro-3- (1-oxybenzo [b]thiophen -
BehZB8VE a5 pal e yel | ow powder .

and the mxture was stirred at
The sol vent was evapor/ae2ee4/011312
and the residue was purified

col uim chr omat og2aphy (chl or of

solution, 2 drops) was

room

(b-D gl ucopyranosyl) -
2- ylmet hyl)
APCI - Mass m Z 454/ 456

(Mﬂﬁ@t@1W @J@c&ylphe(r@l%etq{ﬂqoﬂwg@syd J6-tetra-O-benzy

4-chloro™ 3- , 1- “di"oxy -

benZzo [Db]t

i ophen - 2-

xﬂl‘rﬁeﬂwl)umlz@msmé mmagze:tleccﬁﬁpom&ﬁ W mrepakad g yellow

PCI -Mass nmf Z

i waffgl(@imrrh%r‘ %x%xn'%l ?SéogM “dimethyl - 4- (4-

e@ﬂV'ph@ﬁybﬁﬁbhy&étraﬂenﬁi& cBmp@MweDByraN@Sykﬁ was dissolved
pyrazol e OBn 28 BnO OBn BnO 30 OBn In the above

sehénBlixtheesyhiriingngle (3 5lUetrhdd tapdusirqinrag (f4nl), and

, (7
Shis” PGB, b Roifn QERERACL QP | EOR BHL i evure
grax asehytrdzoner oM (enrayyrg Seer Schriiaitys Rindgy hydrogen

| ebi 98 di
Ao BT A (20 M7 S 1 nd ROILONE JREeriaie were

sti &b atof oM AENes addmeerftorvwes higsranseruredgoneduced
at nosphere . The sol vent was evapor at ed under_ reduced

eetiee - afdes ResiEspdves Yy diskslol 3/ Guem g géRg L (oBher to
Xture was heated with stirring under

r%%Y UX@IF%I‘ %’e]hours The m xture was

3,5-dimethyl-4-(4-ethylphenylmethyl) -
(118 mg)

- (B-D-glucopyranosyl)

pyrazole 31 as colorless powder. APCI—qus m/Z 377

(M+H) .

_ Example 109

4- (4-ethylphenylmethyl) -

- (B-D-glucopyranosyl) -

1,2,3-triazo

le

Br
fﬂ{
N

B Et
Et
oy N
n-BuzSn : N

= OA
N OAc 33 DAc
\ (¢]
o] OAc
_J}i:;&~OA° ACO ?
AcO - QAc
OAc 34
32
Et
E A\
N oH
o]
QOH
HO =
OH

35

In the above scheme, n-Bu is n-butyl group, and other symbols

are as defined above. '

(1) A solution of
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left alone until it was cool ed, and the sol vent was
evapor at ed under reduced pressure. The residue was

w@oshisde b y silica gel colum chromat ogr aphyP(hapeamz011312

ethyl acetate = 90:10 - 65:35)to give 3, 5-dinethyl -
4- (4-ethyl phenylnethyl) - 1-982,3,4, 6- tetra - O-
benzy | -b-D gl ucopyr anosyl ) pyrazole 30 (299 ng) as a

e e T ThaR I totphurar 50 20 r e 9Tac By anosy

di psD) zf,e@l—tfu@z@léwr (55@05 mgt hagel Fé@eﬂiao andi. et al., J. Med.
tetrahydrofuran (4 , and added thereto was

pahemdi Ul Hid i @6()10©rﬁrg§l buand (dhethykpheayhasin 33 (604
r fof for r .
h %{ oaggdn%at q@here gjrh%tn&l hli% ggsure %% él ubI (39 mg) in

nmJeralaj@rN\ﬂnEarﬁl (temad abk, s’ﬁﬂﬂrécﬁ]&uﬁﬁﬂ/&fﬁat\d@@ at 70°C for
e]\r/gporat ed under reduced pressure. The residue was

AT F 289G otk Wt iyt RIHEC t 0 Ty & SR 1@8s flggure was
ZeSo1&l %tfﬁfém teﬁpeﬁcétu@éhﬂﬂhﬁc@d et AYohy1 é—cei(aptep' and then,

gl ucopyranosyl ) pyrazol e 31 8 ng) as coI orl ess
p@NwﬁﬁueQ¥3]P0ﬂﬁﬁﬁiqﬁJZlyﬁIl@WHHPlUEX@anéS1@9dﬂd faereto and

P IS e agsro ol SRR o s o
Acs€ACb B4 m2rerials were filtered off, and the filtrate was
washed with water, and dried over magnesium sulfate. The
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (hexane:ethyl
acetate = 90:10 - 50:50) to give | ,
4—(4—ethylphenylmethyl)—1—(2,3,4,6—tetra—O—ace£yl—B—D—gluco
pyranosyl)-1,2,3-triazole 34 (90 mg) as a colorless solid.
APCI-Mass m/Z 518 (M+H).

(2) From the above tetraacetate compound 34, the desired
4-(4-ethylphenylmethyl) -1~ (p~D-glucopyranosyl) -
1,2,3-triazole 35 was prepared in a manner similar to Example
106~(3) as a colorless solid.

APCI-Mass m/Z 350 (M+H).

Example 110

4-(4-Ethylphenylmethyl) -1~ (B-D-glucopyranosyl)pyrazole
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In the above schene, n- Bu is n- butyl group, and
ot her synbols are as defined above. ' (1) A solution

wobkebs/ofiseononet hyl ) - 1- (2,3,4, 6- tetra - O parar2ph4/611312

b- D glucopyranosy |)- 1,2,3-triazole 32 (500 ng)
(See Federico G. H. et al. 94 .Med. Chem (1979)
29, 496), tri - n-butyl (4- ethylphenyl) tin 33 (604
ng) and tetrakis (triphenyl phosphine) palladi um (0)
& tetrahydr [
hegt i at_700C for ours _under argon atnosphere.
The) reacti on ngmabu 'g\ was cool ed t Qar oom t enper at ure,
di Rued vvil;.,y,wsNeJt\Myl dtet ot e, and pfepPAcan aqueous

pot assi um fl uori de solution was _added thereto and the
m xture was stirred at roomten‘peggcturcefor one hour.
Insoluble materials were filtered off 3 and the
filtrate washed with water, and dried over

magnesi u n@ at e. The sol vent mvapor at ed under
reduced(pressure . The residu purified by silica
gel cq\l chromat ogr aphy (fiexane :ethyl acetate =

90: 10 - SQO@O) to give 4- (ﬂ?N etohyl phenyl net hyl) - 1-
(2,3,40°6\ tetra - O acetyly-b- D gluco pyranosyl)
- 1, r?zol e 34 (90 ny) yas &"col orless solid.
APCI l\/hs@‘\cmsz 518 ( M+H) 2) okr gm t he above
tetraacetate conpound 34, the desired 4- (4-

etmyliighempivee SRpERS TS (b aDErgmecdpysaAadydyoup, and other
1 gr ed in a manner simlar to
&é“nép?e 1%)]165\g %%)éeggﬂgé%o%}?&?éess solid. APCI -Mass mZ
36D) (M’d—ga so Bxaiph e f1 16 4—e(c4ay15hleyllyph1emyﬂyﬁepmtla)zole136 (495

(b al uco(%lr anos%l L?OA% malzolvgzaOSTI\éBdé)Ag .CAc H 36

N,O—bls(trlmethy131lyl)acetamide (1.05 ml), and the mixture

was stirred under heating at 60°C for 2.5 hours under argon
atmosphere. The reaction mixture was cooled to room
temperature, and the solvent was evaporated under reduced
pressure to give crude
4-(4-ethylphenylmethyl)-1-trimethylsilylpyrazole 37, which
was used in the subsequent reaction without further
purification.

(2) The above N-silyl compound 37 was dissolved in
dichloroethane (7.0ml), and added thereto were molecular sieve
4A powder (500 mg),
1,2,3,4,6-penta-0O-acetyl-p-D-glucopyranose 38 (1.04 g) and
trimethylsilyl trifluoromethanesulfonate (0.51 ml). The
mixture was stirred under heating at heating at 80°C for 3 hours
under argon atmosphere. The reactionmixture was cooledto room
temperature, and insoluble materials were filtered off.
Subsequently, the filtrate was poured into a saturated aqueous
sodium hydrogen carbonate solution. The mixture was extracted

twicewithdithoromethane,anddriedoversodiumsulfate. The
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OAc 38 OAc AcO QAc 39 In the above schene, TM5 is a
trimethylsilyl group, and other synbols are as defined

w@bw3®123¢d) To a solution of 4- (4- ethyl phenyPaegirepddo11312

pyrazole 36 (495 ng) in acetonitrile (2.0 m) was

added ., N ,Obis (trinethyls?dyl) acetam de (1.05

m), and the m xture was stirred under heating at 600C

for, 2.5 hours under, argon atnosphere. The reacti.o .

FOHEE TS SUTer 1) PO ERBETSL GReE S 1 AB The residue

sRlsvgati B@éd%ﬁﬂ@@&&b@dﬁé@ AN uROLE LEMPE OFBAIbIRY t QeiatR: : ethyl

crude 4- (4-ethyl phenyl nethyl) - 1-

tardiarettey IS5 180128y ra2d:e 037 towmeilgt® was used in the

subsequent, reacti j.t.hout, f wr ther ,purificati 2p-g1
A R o tnd 37 e e e mey Y2 #b-atuco

dvetdrrsgat ke Acl.e0 39 )(6lanchgadded at herletrd ewer esemisolid.

nol ecul ar si eve 4A powder (500 nmg) , 1,2,3,4,d-penta -
BFEcetans i B ¢Midbpyranose 38 (1.04 g ) and
thgwemsthchgl abbbt Luergmethapesebipeiates6). sheMiksired

e mxture was stirred under heating at heating at
800@ -fedrh 3 Hisumysl metder] ) arlgold -d-redssteanve anomd sg@doie 40
m xture was .cooled tao room er inso
AP ePE RS r e o SRR Bl U P0a YR R o cas
fdi 1 r ahecwasiapeufgd BAbo avs@) urat ed agqueous sodj um
hydrogen carbonate solution. The m xture was extracted
twice with dichloronethane, and dried over sodium
st Lal hndPeSRL Y8R Yas 28AR0T 86 4 HeNdehpbeHUS &hown in Table
pressure, and the residue was purified by silica gel .
chlasirwe weaearogpaphy fherapereepypnding starting materials.



acetate = 80:20 -
(4- et hyl phenyl net hyl )

- 1-

50:50) to give 4-

(2,3,4, 6- tetra -0~acetyl

WO 205/0D232¢)1 uco pyranosyl) pyrazole 39 (610 ng)PEEJIJR2004/011312
colorless semsolid. APCI -Mass m Z 517 ( MtH) (3)
From the above tetraacetate c8fpound 39, the desired
4- (4- ethyl phenyl nethyl )- 1- (b- D gl ucopyranosyl)
pyrazole 40 was prepared in a manner simlar to

Exanpl e 106- (3) as colorless oil. APCI - Mass nml Z 349
( MtH) In a manner simlarrdgadExxanple 110, the
conpounds—shown in Table 3 below were prepared from
correspondi ng startisig hateri al able 3 CH2 - -
CH2CH3 Exanpl es Ring A APGH CH,GHY 1 CH3 N
363(MHH) | T 1 1 2 L W\ 363( M ? 11 3 376(|M+tH) N
1140 JEQS(I\/H-NI—M) T ¥§15 415(MtNH4) 1 1 6 399(|M+H)
\OH
HO " YoH
OH
Examples Ring A APCI-Mass
(m/Z)
111 CH3
7\
N 363(M+H)
N
Y
112
/ \N 363(M+H) !
CHs™ ™N°
I
113 Va |
+
07 N 376(M+H)
\
114 | x
3 +NH
N0 393(M+NHa4)
|/
115
N 415(M+NHa,)
N
A
116
N/ \ 399(M+H)
°N
A
117
A\
N 399(M+H)
N
_ A




10

15

20

NNI117 N399(MH)Exanple 118 3- .RS- (4-
et hyl phenyl nethyl) - 1- (b- D glucopyranosyl) - 2 , 3-

walkdwgdiskadol e - Et O s "OBn BnO OBn OBn BnO EBrJEABoM/011312

42 43 In the above schene, the synbols are as defined
above. (1) To a suspension of 9'pot assi um hydr oxi de
power ('953ng) and sodiumsulfate (6.0 g ) in

I 5 4

gcetor‘

@y@%%b%yj W@Sgﬂdﬂuyaidﬂhddxgntenperature for one hour
Under argon atnosphere. 10 the reaction mixture was
added a solutlon of benzylchloro =EtD- gl ucose 42
., Carbohydrate

3 (2000) 328, 431) ifn § “tonltrlle (20 M), and
pxture was st¥rred at room t esperature overni ght.

Weaptlonéﬁﬁiiiijﬁbs pour eg¢f \nt o 2N aqueous

hydrochl ori c oHf i on, . ang—yREM xt ur enas
extractedwi th dietdyl ether . Théeexjract was washed
with brine, dried over ‘magnesium sultate, and the
sol vent was evaporated under reduced pressure. The
i fi 'silica gel colum
chr omat ogr aph . ethyl acetate = 100:0 - 85:15)
to giALe_S-_.(4 | phenyl nethyl) - 1- (2,3,4, 6-

tetra - O benzyly. &b- D gluc opyranosyl) - IH -
i ndol e 43 (1.04\giz>g§*a pal e yel | ow syrup.

HO

oM,
In the above scheme, the symbols are as defined above.

(1) To a suspension of potassium hydroxide power (953 mg) and
sodium sulfate (6.0 g) in acetonitrile (50 ml) was added
3- (4-ethylphenylmethy)~1H-indole 41 (500 mg),'and the mixture
was stirred at room temperature for one hour under argon
atmosphere. To the reaction mixture was added a solution of
benzylchloro-a-D-glucose 42 (3.0 g) (see CicchilloR. M. et al.,
CarbohydrabeResearch(ZOOd)328,431)jjlacetonitrile(ZOImu,
and the mixture was stirred at room temperature overnight. The
reaction mixture was poured into 2N agueous hydrochloric acid
solution, and the mixture was extracted with diethyl ether. The
extract was washed with brine, dried over magnesium sulfate,
and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 100:0 - 85:15) to give

3- (4-ethylphenylmethyl)-1-(2,3,4, 6-tetra-O-benzyl-ap-D-gluc
opyranosyl)-1H-indole 43 (1.04 g) as a pale yellow syrup.
APCI-Mass m/Z 758 (M+H).

(3) From the above tetrabenzyl compound 43, the desired

3-RS- (4-ethylphenylmethyl)-1-(p-D-glucopyranosyl) -



APCI - Mass mZ 758 (M+tH) . (3) From the above
tetrabenzyl conpound 43, the desired 3- .RS- (4-

wetdwglopdseqyl met hyl ) - 1- (b- D gl ucopyranosyl)PEF2R208+011312
di hydr oi ndol e 44 was prepared in a manner simlar to
Exanpl e 108 - (2) as pale pi n®8powder. APCI - Mass m Z
400 (M+H) . Exarrpl e 119 1- (b-D ¢l ucopyranosyl) - 4-

OB O e e T M A LT 1

WY 1S ape-ass @begam@qnem@psswdé%) Tmﬁt:?-n@@éywczmm (M+H) .

5- boronpb - 2- chlorobenzoic acid 45 (1.22 g ) in a
1 rahydrofuran (20 m) - t ol uene (20 m )

NeXaNA ) -2-thie

5 'H}&nmbﬁylre)emrﬁl rred at - 78 OC for 30 m nut es, ;and
-added dropw se thereto was a solution of 2,,3 ,4 ,6-
tetra - O benzyl - b- D gl&bqpl actone 46 2&949 ) in

tol Uengo,;10 M) , and th xture was fur r stirred
atsa‘rre—t‘grrpgr‘ature w2 hoorsr To t '

was Yadded a sdt usgt ed aq Lmnammnl um chy
sol fion, a Oé/@he m xlour s war med dno
tenﬁ%ratur gomeact ionim¥fure was rradeo,gm "Bic b y
addi tion of 1088 aqueous h d‘r ochloric acid gplution,and
extracted witf et hyl acetg The extract was washed
with bfi %SNMegbﬂg dried ower magnesium sul f at

sol v vapor at ed B1° reduced press

a cr conmpound 47 as , wWhich was used
subsegugtn step Wt hout f ubdohex  purificati 8 ..deq) The

agheve clude conpound 4 s di sgohved
di chl of offét hane (Sgdo v eind t héreto Were & )
49 50 52

o
n-BugSn” "N
54

In the above scheme, the symbols are as defined above.
(1) To a solution of 5-boromo-2-chlorobenzoic acid 45 (1.22
g) in a mixture of tetrahydrofuran (20 ml) - toluene (20 ml)
10 was added dropwise n-butyl lithium (2.44 M hexane solution, 4.26
ml) at -78°C under argon atmosphere. The mixture was stirred
at -78°C for 30 minutes, and added dropwise thereto was a
solution of 2,3,4,6~tetra-0O-benzyl-pf-D-glucolactone 46 (2.16
g) in toluene (10 ml), and the mixture was further stirred at
15 the same temperature for 2 hours. To the mixture was added a
saturated aqueous ammonium chloride solution, and the mixture
was warmed to room temperature. The reaction mixture was made

acidic by addition of 10% aqueous hydrochloric acid solution,
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triisopropylsilane (2.46 m) and boron trifluoride
di ethyl ether conplex (1.52 ml) at - 78C.

weamsompient |y, the m xture was stirred at O0C POT/JR2064/011312

hour, and added thereto was a saturated aqueous sodi um
hydr ogen carbonate sol ution, 99d the nmixture was
further stirred for 20 m nutes. The reaction m xture

was. made aci di c, di.tion,_of 10%.agqueQus ;
75t BRI BEEEodtl o EOrUY BRCCRRA ol TAGTd Vit KB fyfhed with
agetal e anthr®dd asle e eth Whil¥a¥d.neThandoliread was
over magnesium sul fate. The sol vent was evapor at ed

Blm@@ﬁ#m@@dﬁﬁeggdw@?da%e%@@ d51 Gl nasChurs fagound 47
oy Sl GLEQUBLORARRY (el ebue SEOBIMNOL. ructrer

0 give oun 1.41 as oil.
(B)riftheaampound 48 (1.41 g) was dissolved in

di chl or omet ha 10 M) , and d_t her et Lyl
cHilor | AR aRPyS. STREOnERTEPE Gad SO F L GuSEoL g th
tEMRer Atdia e 3FPWS., Hif s0laeitio RS £ \ap@tdatdpwise

under reduced pressure to give a corresponding acid .
ctht ioirs atex o pTiHles idaatpo uiRd 4k dildi 8561 Redonntehf bro¥ &ien ( 1biethyl

n and_added dr ' ¥ ut i :

I\er,%iedri et hy Xycggé%al\glpnfﬁegﬁygr ochl or.ggkég%%ﬁnﬁ]g% any mixture

td €kbykradiateo {d £02 o9 hbnrehdmat efidedthkFetrio)was a@r urated
The m xture was_stirred ﬁg room tenperat ur

RREHHENEOCAHE T S ERSRORPRELT M e GREG he mixture was

SHFP@H}:‘&. el Pt Bo109% aqueeds hydhechdid o@lidture was made
solution, water, a saturated aqueous sodi um hydr ogen

carbbiraty sodition ehd U iammieonrehifixpGhéonas api@gsolution,
?ﬁ\f{géren%gnecscleu w%ghfeaéhe 1 %%ttaQ% S%MS”&xE".@aScf_\{z%gP@é‘EﬁQd with
ied by

nare uced pressure.” The residue was puri
Shtigd, gehd cotism ehsomdaursaphy (hekane. etThyl sadeeatte was

e 40 AP LA P RO 90r 74 PR B THJE g purified
‘(:%’p%‘g‘fjcﬁggéll- A2r Sha By A 15 Ol Meth # e b o frabyreif ur-am 00: 1 -

and the m xture was cooled to - 780C under
avQoh) atorosihera. caeded &t Uk 4 ed) aRiedl Hr opwi se

(3) The compound 48 (1.41 g) was dissolved in dichloromethane
(10 ml), and added thereto was oxalyl chloride (Zml). The
mixture was stirred at room temperature for 3 hours. The
solvent was evaporated under reduced pressure to give a
corresponding acid chloride. The compound was dissolved in
chloroform (10 ml), and added dropwise to a solution of

N, O-dimethylhydroxyamine hydrochloride (390 mg) and triethyl
amine (1.12 ml) in chloroform (10 ml) at 0°C. The mixture was
stirred at room temperature overnight, and the reaction mixture
was washed successively with 10% aqueous hydrochloric acid
solution, water, a saturated aqueous sodium hydrogen carbonate
solution and brine. The mixture was dried over magnesium
sulfate,andthesolvenpwasevaporatedunderreducedpressure.
The residue was purified by silica gel column chromatography

(hexane:ethyl acetate = 4:1-2:1) to give a compound 49 (784 mg)
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di i sobutyl al um num hydride (1.0 Mtol uene sol ution,
4.2 M), and the m xture was stirred at the sane

wao eopperaeare for 3 hours. Added thereto was 10P6HERROGUE1312

hydrochloric acid solution, and the m xture was
extracted with ethyl acetatelOfhe extract was washed
successively with a saturated agueous sodi um hydrogen

car bonat e | uti on and L ne. The, ex i ed
e et SariFat R Bn EhEe abf Gett oabdl e dred
under tREUGHEIURSS0r €. . JEhe) nest due swaseput h fdetddiyydrofuran
silica gel colum chronmat ography (hexane _ &thyl
d@dt arle = sl \theo Ngixkaire dGFp Gred =50 Yo7 7Y 8??&) ){J&de& |5 gon

r= X a
yec!g‘loowh%rlé ARG héﬂaﬁ@ g%%e6§9/s6§adéwa|%bw1(sé)
P Gitbromot hi opﬁene i .31 g) was dissolved in
teatirsaycafainan @0 hiyldr ialed (Lh€ Mi kKo lnengasobwoled, tH 2 ml),
- 780C under ar%on at,m)s%Yer e.. To the m xtur

ARGCBNATBHW S REBUTYH 194 AFue 286 WP AnenLe oF 3 hours.

S MRerét@lyal)1oantddia Jrinpldicenwes ist ket @ds@tuthien, and
sane tenperature for 30 m nutes. Added dropw se

tther etiotuas wascaftas ot wihe abeve aoipdiihd b extract was
2. in tetr. f.ura n '

i Eh SN P Mol e beat Rar e A e urogen

st atace aglemismmmhinmrehl ofhee esalraticomasanld ieke over

m xture was extracted with ethyl acetat hed :

BAGRE e Suthe oA WAE LHFFEd Y & EeS s Zeduced

dad e-and the sali vert wa@s pevapakat ¢ yndercar gducedlumn

ressure. The residue was purified by silica gel

Zﬂ‘wmmwgmﬁmec rékaReacet Al et at e gigreja compound
: ive a_¢ (2.6 :
L)l LS I, 90} 5cR By WAL v

ves) tr eatedibfomonhibphesinbllar 1t 1Eganpke 8ise2lved in
give 1- (2,3,4f 6-_tetra -O benzyl, - b- 0
-t sy ) (20 LI R o T TR AT A3 -t 78 C
‘fﬁn&@f %Pc%&?z%kﬁﬁn%eﬁ Rl @nelligwsel whs Alded Maspwise
Z 826/ 828 (M:tNH4) . (7) A m xed solution of the above
n-butyl lithium (2.59 M hexane solution, 2.01 ml), and the
mixture was stirred at the same temperature for 30 minutes.
Added dropwise thereto was a solution of the above compound 50
(2.40 g) in tetrahydrofuran (15ml), and the mixture was stirred
at -78°C for 2 hours. Added thereto was a saturated aqueous
ammonium chloride solution, and the mixture was extracted with
ethyl acetate and washed with brine. The extract was dried over
magnesium sulfate and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 9:1 - 4:1) to give a
compound 52 (2.62 mg) as pale brown oil. APCI-Mass m/% 842/844
(M+NH,) .
(6) The compound 52 was treated in a manner similar to Example
3- (2) to give 1-(2,3,4, 6-tetra-O-benzyl-B-D-glucopyranosyl)
-3-(5~bromo-2-thienylmethyl)-4-chlorobenzene 53 as a pale
yellow solid. APCI-Mass m/Z 826/828 (M+NH,) .
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1- (2,3,4,b-tetra-O - benzyl - b- D gl ucopyranosyl)
-3- (5- bronp-2 - thienylnethyl) - 4- chl orobenzene 53

W@ 206/0m36 , tri - n-butyl (2- pyrimdinyl) tinPGHI¥2087011312

ng) and bi s (triphenyl phosphi ne) palladium(I1)
dichloride (9 ng) in N-nethyllQl 2-pyrrolidinone (5 m)
was stirred at 100 OC four 7 hours under argon

here. ,The moxgure I to room
a@ﬁgega{nﬁf‘%d 2R vva?ero\%awgﬁ%d 8$ghereto, and the
M-X2Y g 4wees- t@xiraaC-eed ngyilh peiDiyl vaeetyata@os ylhe -Sxt (Sact
was washed with water and subsequently w_th brine, and

LB -G dh LeRgHES HhM 1S mé-ahd OTPRenESFe S wgd0 md) /
purl?ﬁﬁ%ﬁng@d%&IEEQH§§§QPQE§§Qme (137ThE))" esigdue was

FI'ca ge um chr omat ography (hexane
mlﬁmrnammﬂ@ms@h&ne all)l add vgi Vg T)- dizhd o i6ke t( in

uco -
N-pe g g AR R m’}ﬁiéfa?fws)tlbrernze%é"géo %%our '
qﬁiﬂ§§u9@b% BEQWA Sthospiéte : Magfe MiZtB26/ 828 CMNEM)to room
(8) To a solution of the above 1- (2,3,4,6-tetra-0Q

tssmaatute, BRoghatepyYancsid9d theraicer gnd theguixture was
%Strwncrﬂ \gigwe)tg]ylé %%?@yl rﬁ&é&%rs@@f‘%@%é&né@g@lth water

aneth was added boron trifluoride
@trftembemuemt(l@ Wit b iate ,006d, daiet] tve rminggneeiwassulfate.

Stl rre room -
%a 1’11"\{803 te er at ur ov rnlﬁ%{%{ OT errgsxt ure vvas The

rea

S@Qéﬂcﬁlee%a%qwsfl%?ﬂw Suyidir Qg efe ICajdiaat ecrsindt@jraphy
and an aqueous sodiumthiosul fate solution. The

nibestaree W ek tareraadd i t4y ethyd * Hedtat® Hhd

tlet L%gg{ﬁoé;uuclrefae% _%l%wérhzsgl\yﬁe Cg%/\ad@%vapor ate e{fndcek}loro =0
r-e(mqucmaeﬁmla. Z#téxrm]dmwi]s rridried by( %3 Inga as pale
95l 91T CLemi R 2phy (ol Al G hanol = 1s: 1
4(8)Ch|:r%f<a sodutli®n 02 R Rigdiveyl) - 2-
1—(2,3,4,6—tetra—o—benzyl—B—D—glucopyranosyl)—4—chloro—3—(5
- (2-pyrimidinyl) -2-thienylmethyl)benzene 55 (90 mg) in
ethanethiol (1.5ml) was added boron trifluoride + ether complex
(0.42ml) at 0°C, and the mixture was stirred at room temperature
overnight. The mixture was cooled again to 0°C, and added
thereto were a saturated aqueous sodium hydrogen carbonate
solution and an agueous sodium thiosulfate solution. The
mixture was extracted with ethyl acetate and tetrahydrofuran,
and the extract was dried over magnesium sulfate. The solvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography
(chloroform:methanol = 19:1 - 9:1) to give the desired
- (B-D-glucopyranosyl)-4-chloro-3-(5- (2-pyrimidinyl)-2-
thienylmethyl)benzene ?6 (27 mg) as pale yellow powder.
APCI-Mass m/Z 449/451 (M+H).
Example 120
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t hi enyl net hyl ) benzene 56 (27 ng) as pale yellow
powder. APCl-Mass ni Z 449/ 451 (M+H) . Exanple 1201-

W@ beos123gé ucopyr anosyl) - 3- (6- (2- fluoro - PCT/JP2004/011312

3-pyridyl) - 2-thienylnmethyl) -4-nmethylbenzene Me AcO
In the above scheme, the synmd3®Ps are as defined as
above. (1) The conmpound 19 obtained in Exanple 4 was
3{-“3@2@‘15{1@;@?_@?@%{5@?[31‘3'—6{[3—t(gc—§§t359'5>@-§_18%ri(i]y)l>t—%-thieny1-
gy eopyFanasyhy1bedzen- chloro - 2- thienyl nethyl) -
4-et hyl benzene 57 as cokprless crystals. APClI - Mass
solution of the above 1-
3¢ D- gl ucopyranosyl) -
') - 4-nethyl benzene 57
c 3:—b0r0th;acid 58 (117
hi ne tetraff Nyoroboric acid
Pi°or i de)b ) and tris
7adi um (0)58(27 ng) in
tetrahygrofuran (8 m) was stirred at roomtenperature
5 Added thereto was a
[ ytFon and t he
et The extract
edPger magnesi um sul f t®n. The solvent was
Q] t;o.gnder reduced pressure and the residue was
purifieg,by silica gel co x omat ogr aphy (hexane:
ethyl acetate = 90:10 - 70:30f"tgq,give 1- (2,3,4,6-
tetra - O acetyl - b- D glucopyranosyl) - 3- (5- -
6 tHeuehwve 3qhariedylhhe symbhdiemfaratshydgfined as above.

4-net h enz ( ol t : ;
UE RS Byttt n L eaee B e Ao oo <
et r Amideet Wo Edamde dglAcopyinanasydive 3- (5-
1-(2,3,4,6-tetra-0O-acetyl-p-D-glucopyranosyl)

-3-(5-chloro-2-thienylmethyl)-4-methylbenzene 57 as
colorless crystals. APCI-Mass m/Z 570/572 (M+NH4) .

(2) A solution of the above
1-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyl)
-3-(5-chloro-2-thienylmethyl)-4-methylbenzene 57 (200 mg),
6-fluoropyridine-3-boronic acid 58 (117

mg) ,tri-tert-butylphosphine-tetrafluoroboric acid adduct (24
mg), potassium fluoride (80 mg) and tris(dibenzylideneacetone)
dipalladium (0) (27 mg) in tetrahydrofuran (8 ml) was stirred
at room temperature for 2 days under argon atmosphere. Added
thereto was a saturated agueous ammonium chloride solution and
the mixture was extracted with ethyl acetate. The extract was
driedovern@gnesiumsulfate. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel
column chromatography Qhexane:ethyl acetate = 90:10 = 70:30)
to give 1-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyl)-3-(5-
- (6-fluoro-3-pyridyl)-2-thienylmethyl)-4-methylbenzene 59
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wolt@sams2¢ 4 m) - tetrahydrofuran (4 nl)

- (6- fluoro - 3- pyridyl) - 2- thienylnethyl) -

4- met hyl benzene 59 (39 ng) was dissolved in 1,4 -

, andramario4/011312
thereto was 2N sodi um hydroxide (2 m) . The m xture

was stirred at room tenperat O3 for one hour. The

m xture was made acidic by addition of an aqueous

b sl SR AL Lhe T e s 7T 85H S

S(Lg;cesﬁbvgbysvwlth a saturated aqueous SOdI um hydr ogen
carbonate solution and brine, and then dri ed over

sJouQ?urﬁ,ém&ﬁeé:raﬁ%-as,QﬂWm R IS EARIRANSS Wnder (5~
£ it
(S o 5 Y5 S B e Bypancepe o9
t(rﬂ%mgl wa$ 'dinetdiwe)d 1n41nzeffd1tyd)>kmme(ﬁlem60 teﬂra’g}'datsfuran (4

coI orI ess p AP - Z 463 ((M:NH 4)

2 i AR Rty 13 SR i 2 e (. g T
m%{ﬁﬂre was thiendq £t fﬁ’érﬁ erene. e faf gete hour. The
conpound was obt ai ned in a manner simlar to Exanple
nixftrore 3ashmness ac;gdlghh)y)ragjdlt}lor(@_f 65- 2FHBAYF cibric acid
th| et hyl 4

zf% g&t)h mgggéfg%a(s%}gra C%ggtrcgneoéé/l §<9etate The
(é?xtlfa?ct daﬁmésfrhmnapbenykr)aly whtht hi st yfatstdhphpeous sodium
4- et hyl benzene 15 tetra - (9 acet&/l. - :
H’aycgogﬁrhc%g}?%g |§ol 1'31or( 5anc£rﬁ%1rrbe, 3 then dried over
L enyh BlIwdde - AnEthyReNZERE 2 phiraitRed under reduced
Exarrpl e 120 (1) arid3- dimethylam nophenyl boronic acid
m%%ssugle@ tmdgiveats deshresnner - simlar to Exanple
2 _L I i -
]% IS %lucciﬁq%%%% .T,)SJ(.)Z %5(§ %f@éf@t%ﬁrﬁ%fp%gnythlenyl
-méihyiu£ﬁﬁﬁémﬁiw%énzeﬂen@®hy3bemgbn@5 déKbrl¢@ssp¢Wd§r

638 £
APC Mass m/7% 463 (M+NH,).

Example 121

—(B—D—glucopyranosyl)—4—chloro-3—(2—(5—phenyl—2—thienyl)et

hyl)benzene

The target compound was obtained in a manner similar to Example
1, from 5-bromo-2-chloro-1-(2- (5-phenyl-2-thienyl)ethyl) -
benzene. APCI-Mass m/Z 478/480 (M+NHa) .

Example 122

—(B—D—glucopyranosyl)—3~(5—(3—dimethylaminophenyl)—2—thien

ylmethyl)-4-methylbenzene

(1) 1-(2,3,4,6-tetra-0O-acetyl-B-D-glucopyranosyl)
-3-(5-chloro-2-thienylmethyl)-4-methylbenzene 57 obtained in
Example 120 (1) and 3-dimethylaminophenylboronic acid were used
and treated in a manneg'similar to Example 120- (2) to give
~-(2,3,4,6-tetra-0O-acetyl-B-D-glucopyranosyl)
-3-(5-(3-dimethylaminophenyl)-2-thienylmethyl)-4-methylbenz
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(2) the above 1- (2,3,4,b-tetra - O acetyl - b- D
gl ucopyranosyl) - 3- (5- (3- dinethylam nophenyl) - 2-

wao biostoyiseet hyl ) - 4-net hyl benz ene was treat edPCTIIR2004/011312

manner simlar to Exanple 106- (3) to give the target
conpound. APCl -Mass m Z 47010®#H). Exanple 123 1- (b-
D- gl ucopyranosyl) - 4- chloro - 3- (5- (3-

cyano 1), - 2-tDi I ) b 1) A m xed
S BECrhaas 38 BRIERIL ) Shanoyt bl B
Q@QCQﬂMJQﬂQﬁ%Jh. (233, @5ﬁb&@$Qa-Ogabbm@nymﬁek@ﬁMﬁopyéanosyl)

chlorobenzene 53 (1 24 ) obtained in_Exanp %
(1%_ nﬁ@ﬂﬁ%ﬁ@Y&dF@‘F@?@nﬁﬂf@tﬁﬁ§ ~4-methylbenz
t [ g%g%@?@émm@ mBﬁh!sgdéﬂmiéi )todta%mngmed@o é5<13 mﬁo give

aqueous sodi um carbonate sol ution
]t.h?e uhmmww@idmme (Ao }yMaas héat éd0urndeH) refl ux
for 4 hours . The mxture was diluted with ethyl
shed successively with a saturate
qquﬁ@lt&g%%dﬂpms%qn4%&@1@—%-5(@%3%@@%@@ -2-thie
The m xture was dried over sodiumsulfate, and the
mmhwﬂd@@mat ed under reduced pressure. The
i du I‘Ifl%q_ol?]y %rllca gel colum
chi’oma ograp exane ~et hyl acetate = 7:1 - 5:1) to
givez 13, 4 %-&&crﬁ&—d-&idrﬁzyl—@—ﬁemﬂ.yjcop}b:-ar@syl

i

@%@a1ﬁ@§%¢ﬂﬁ%a%@a@8§l9(N%BWM)B &ﬁénaﬁﬁeﬁﬁﬂw@rdnlc acid (270

(2,3,4,6- tetra - O benzyl - uco ranosy
4al )c,hlbmsdtr1®hepslphpgphé§a§h@pﬁéﬁw)m dlchlorlde (54 mg)
thi net hyl ang ed i

et AR aJrSto ample tha( to‘éql??*tﬁze 3tqélﬁs\iget

COpadiiitk @50 ol tidres $ 1 paidewa s ARG edvlisde Mir2 £488/ 2494 4 hours.
(%ﬁgﬂigxté%gnﬁgéaég%hted with ethyl acetate and washed
successively with a saturate aqueous sodium hydrogen carbonate
solution and brine. The mixture was dried over sodium sulfate,
and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 7:1 - 5:1) to give
1-(2,3,4,6-tetra-O-benzyl-p-D-glucopyranosyl)-4-chloro=-3-(5
- (3-cyanophenyl)-2-thienylmethyl)benzene (1.12 g) as
colorless oil. APCI-Mass m/Z 849/851 (M+NH,).

(2) The above
1-(2,3,4,6-tetra-0O-benzyl-B-D-glucopyranosyl)-4-chloro-3-(5
- (3-cyanophenyl)-2-thienylmethyl)benzene was used and

treated in a manner similar to Example 3-(3) to give the target

compound as colorless powder. APCI-Mass m/7Z 489/491 (M+NH,).

Example 124

- (B-D-glucopyranosyl) —4-methyl-3-(5- (5-pyrimidinyl)-2-thie

nylmethyl)benzene
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1- (b- D glucopyranosyl) - 4-methyl - 3- (5- (5-
pyrimdinyl) - 2- thie nylnmethyl )benzene(l) A m xed

wa@elsises of 1- (2,3,4,b- tetra-O acetyl - b-DPCT/JP2004/011312

gl ucopyranosyl) -3- (5-chloro-2-thienylnethyl) -
4- et hyl benzene 57 (600 ng) dbbai ned in Exanple 120-
(1, tri - n- butyl (5-pyrimdinyl) tin (600 ng)

tri-tert-but hine -tetraf | bof | d add
(o o m el BRI oR S b oy ot erg 2dauet
(1dl lze nz yﬂ(I@Q@Q&@eboa@)et@llp@una@uu@bb@):a@% yry) in 1, 4-

dloxane 18 m) was heated under reflux at 100 QC for
33hd@r§hd@d@r2alt@éﬁné(tlﬁﬁ§|blﬁér e 4-PesEViBes Z8afe i /al($00 mg)

m?ﬁ? f'kf%re%x% %ieaﬂgo % f'k&ﬁaEEBW%ﬁlQSl EQQﬁWdE%yl tin

aceta e and washed w't'h br e sofvent was
e\caEohat)ed turidere ntetutsd phoaphine, - tand atfieorebiodie wag d

purified by S|I|ca gel caol.um .chr omat ogr aph h
SECHAL ddditals)z PSEAST LAGRBGF% d givd i‘p 3%, 4. 6.

Qﬁﬁf@dlﬁ%hi?%ﬂd@neaé%t&%agki%?ﬂﬂk@ﬁQ&V' @AMty i

rimdinyl) - enyl net h benzene
(1266 dipxeas ¢bB arllewssdraated §ndAPGIefJN@é§tn4(20 Egfor 3 hours

E’I o@ arégg he A oﬁsee 1- m?ﬁéﬁ@m%@é%@als Qe Ylered off,
(a':}rcpyhenwlwa\ﬁe wa% dihmemlmreﬂhythyﬂ)enz@rmtmdu&seslhed with
and treated in a nanner simlar to gs; to -

VY- heTbﬁr%V%w&mvaeoeanm@ rpgv%él ‘préssure, and
ﬁl%g MRS Y %a@zqu%@ad b@@ﬂpi.@a 1 JecoXbinin Rhromatography

ucopyranosyl) -4-chloro - 3- (2-phenyl
deanﬁﬂqﬁhnﬁIﬁqﬁﬂ@§w26n€5T@§ ra%@éﬁxﬁoﬁﬁbﬁﬁdmvas

B SPRLET) 0 3 L S0 S AR o 30l
5¢5umzﬁmdﬁatml - 2-henizeng me tARAl) bavissnan 22668145025
colorless crystals. APCI-Mass m/Z 597 (M+H).

(2) The above
1—(2,3,4,6—tetra—O—acetyl—B—D—glucopyranosyl)—4—methyl—3—(5
—(5—pyrimidinyl)—2—thienylmethyl)benzene\masusedenmitreated
in a manner similar to Example 106-(3) to give the target‘

compound as colorless powder. APCI-Mass m/%Z 429 (M+H).

Example 125

—(B—D—glucopyranosyl)—4—chloro—3~(2—phenyl—5—thiazolylmeth

ylbenzene
The target compound was prepared in a manner similar to Example

1, starting from
5-bromo-2-chloro-1-(2-phenyl-5-thiazolylmethyl)benzene.
APCI-Mass m/Z 448/450 (M+H).

Example 126

—(B—D—glucopyranosyl)—4-chioro—3—(5—(3—pyridyl)—2—thienyl—

methyl)benzene
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Exanple 126 1- (b- D glucopyranosyl) - 4-chloro - 3-
(5- (3- pyridyl) - 2- thienyl - nmethy | )benzene(l) 1-

W@ beoB13eaicopyranosyl) -4-chloro - 3- (5- chl op©T1/3P2804/011312

thi enyl methyl) benzene obtained in Exanple 19 was used
and treated in a manner sinill&6to Exanple 106- (1) to
gl ve 1- (2 3, 4 6- tetra-O - acetyl- b-Dgl ucopyranosyl)
1) chl (lco chl oro 1) 2-thi enyl met hyl ) benzene
e diteso @rl BYEAIREH ) Mass i Z 590/ 592 (M-NHA) .

(%—chn&bcwe Sl—rck(lZ)r%—ZB—G:hﬂeﬁiyflanet@ylaqrﬁrbdene HPained in
%);Jcopyranosyl) - 4- chloro - 3- - chloro -
almémlr?ewms%méraﬁaeﬁrw awﬂ@@trgﬂ E3mpyprdlyP Example

ne dsed ana teeal ed 4.n 4 amercSiyidanto

anp e 124 To gi've t'h€ t'arget compound-as col orl ess
rgimxste:rpynﬁ?(asyll\rbﬁs-sshﬂcﬁodr@v’ BNt~ 2 Brargpl el kX h yIl-) benzene

3- ) -
R S A et RGP BaHZ8Re™( 1) 2907502 vk
(% ,T‘ﬂle6a158{7éal (03, a8 Wettr D=d>a GHULIOPH RS K _}oyrtﬁtosyl

(5 chloro - 2- thlenylnethyl) - 4-met hyl benzene 5

dotcdi s 3 @mﬁﬂ@%tﬁlﬁnwt@ywmﬁ%r oni ¢

%‘?1 q""%%sﬁéjch&%&ﬁ% ‘?nlvéégkzeaéﬁzé?:g%rn 't'?éaacre& Q_Ln L EnneT
-SJlm:LJBrr gbutsoqys B Ayl Yo-gi3re Ehe T(&ge:ya:@mppimmw5$ colorless
I t hyl APCl - Mass nl Z 637
eny mfé ﬁlésébwgn%-‘lgyﬁ?@? : ‘-ﬁt)etra OSZcetyI -

b D- gI ucopyranosyl) - 3- (5- (3- cyano phenyl) - 2-
th| enyl net h_/yl - 4-nmet hyl benzene was used and treated
imlar to Exanple 106- (3) to give the

W lord ess poy Ay MBS iy -

methyl)-4-methylbenzene

(1) 1-(2,3,4,6-tetra-0O-acetyl-pf-D-glucopyranosyl)
~3-(5-chloro-2-thienylmethyl)-4-methylbenzene 57 obtained in
Example 120-(1) and 3-cyanophenylboronic acid were used and
treated in a manner similar to Example 120-(2) to give
1-(2,3,4,6~tetra-0~acetyl~-f-D-glucopyranosyl)-3-(5—(3-cyano
phenyl)-2-thienylmethyl)-4-methylbenzene. APCI-Mass m/Z 637
(M+NH,) .

(2) The above
1-(2,3,4,6~-tetra-0O-acetyl-p-D-glucopyranosyl)-3-(5—(3-cyano
phenyl) -2-thienylmethyl)-4-methylbenzene was used and treated
in a manner similar to Example 106-(3) to give the target

compound as colorless powder. APCI-Mass m/Z 469 (M+NHy).

Example 128

- (B-D-glucopyranosyl)—4-chloro-3-(5-pyrazinyl-2-thienyl-

methyl)benzene
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1- (b- D glucopyranosyl) - 4- chloro - 3-
(5-pyrazinyl - 2-thienyl - nethyl )benzeneC 0O 2 t-Bu

wWa@R00z0iBee CO2t -Bu . OH , . OTMS OTMs TMSO OTMS TMBOI/JP20i4E 1312

OrVMs OTMS - 62 AcO AcO AcO |n_the above schene, the
synbol s are as defined above. 1@1) A sol ution of
nmesityl bromde (4.74g) in tetrahydrofuran (100 ml)
was cooled to - 780C under atxgon atnosphere, and

t her &t o was added dropw se babybu | ithium (
pen CEEution, 33 m) . %
- 3 o - 200&-fer—ene hour, @cnd t hep—a i xedome
sol utj on of t-lkutyl 5- bron
(4.94 g) and 2/3,.4TMsh-TME@Lrs msO tri WY

D- gfuconﬂso 5k _lactone 2 c‘mee USP 6, 515, 1169; (11.10
g ) in tetrahy an (70 nl,) was added dropwjse
thereto at - 780C .2The nmixtUre was stirred at the
same tenperature for on hour to give a conpound 62 .

W t houf! i solating this gompgund, a sol utio

nmet ha fonl c acid(3 rrf) i n met hanol S
added ,,I he—+eaction W | op—and-t he

stirrge ataicr oom t enper@tyr®@cfor_sl8 hours.

Mhost Uk e was added mosgturlat ed @e@usAcgo hydrogen
car bon?}\eo”ﬁol ution at OF, %hd the mxture A
extractedeni th ethyl acetase twice. The extraet was

washed yj th, brine, dried , .,

n-BuzSn
AcO

N
N
Y ou
N
72 73

In the above scheme, the symbols are as defined above.

(1) A solution of mesityl bromide (4.74 g) in tetrahydrofuran
(100 m1) was cooled to -78°C under argon atmosphere, and thereto
was added dropwise t-butyl lithium (1.43 M pentane solution,
33 ml). The mixture was stirred at -30 to -20°C for one hour,
and then, a mixed solution of t-butyl 5-bromo-2-chlorobenzoate
61 (4.94 g) and
2,3,4,6-tetrakis-O-trimethylsilyl-D-glucono~-1, 5-1lactone 2
(see USP 6,515,117) (11.10 g) in tetrahydrofuran (70 ml) was
added dropwise thereto at -78°C. The mixture was stirred at
the same temperature for' one hour to give a compound 62. Without

isolating this compound, a solution of methanesulfonic acid
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over magnesium sul fate, and the sol vent was evapor at ed
under reduced pressure . The residue was purified by

wadoso3gel col utm chr omat ogr aphy (chl or of or mPeegFam11312

= 19:1) to give a nethyl ether compound 63 (4.55 g) of
the lactol as pale yeIIom1pomB@§. APCl -Mass m Z
422/424 (MeNH4) . (2) The compound 63 was treated in a

ne i) t a -
compound oa HeRpr LR B3 1B Pl e o Sorution.
sahdtthnsa noif x ves am/etamurpduad Jﬁdor(x Teifbepatiurd oiom ¢8 hours.
acid (50 n1 mas stl at %& 30 m nutes
SPVEhE TSt A S de HE0 0088 FRESSHFe Sodindy hgdrogen
r @ékgaﬁa%sséy@tfgﬁ ef (0 Bzeakr Opé Gndisiid hald eRtwathed with
toluene, twice, to give a conpound 65 as colorl ess
POWHEE . AWt douttWine-heFhpr ¥ 12t Mew, weBhsdoorpolrdne, dried
di n r d
mﬁ%?ét%§§e¥§9%§a g*fgﬁgo q%%aé&ﬁgmﬂh)ga %@gporated under
dwat;byafpofermn:& (zhe strsmjue waﬂqblﬁﬂieflmcb%jmsdl\mﬂa gel column

stirred at roomte erature overni t e SO| vent was
eGApERat 8aTaRAYY ( ?ggaegéow'e@%ﬁl?%n%ﬂ g.li o give a methyl

C@EB@%@&%&%@@? @hbgrd)d%’f Whi ah W dikssl ¥y powder.
di chl oroet’hane (50 m) ,”wi thout further purification.
TéPﬁﬁeMsgbumVén4@@54éédéM+EHbXonDth|ophene 66 (2,63 Q)
and,t he xture e
tEg etOTH1 Eﬁﬁﬁ%ﬁﬁ?c Sgr%gtggg%% éggﬁgﬂggﬁﬂyﬁgk%x>Example
smbseqmenhig;véhﬂmﬂbwmpbenmam StAPCEdMaBsmh@3§aﬁé592(M+NHM.
erature for 30 m nutes. The reactlogit4 étdﬁ
url s9

péé ed & MAYERN & ¢ RatHoY S r@ PRE I

extract egl it Raet byl racetat 6o o theoexio a¢huvas . Washed solvent
succe33|vely wth water, a saturated aqueous sodi um
hyasoggnpcaab@dauedgalmadgﬁedngrbssnée dehedtbgeresidue was
sodi qu he s ynde

;BB bre Eo e a2 r bt e Y A AL ARt P bytce, o
gﬁvéobu&ﬂmpbuamaﬁegaapbplbh&&aaepeWh;kacvewmbaﬂifdrther

5:1) .t
pg%éﬁgc%%b\égn?wgggg?#%gggéy%7 Ol,gﬁ.?\vﬂ%slxpea& ?Lnygllcg\f‘oromethane
(50 ml). Added thereto were oxalyl chloride (1.3 ml) and

1n formic

N, N-dimethylformamide (one-drop), and the mixture was stirred
at room temperature overnight. The solvent was evaporated

under reduced pressure to give a corresponding acid chloride,
which was dissolved in dichloroethane (50 ml), without further
purification. To the solution was added 2-bromothiophene 66
(2.63 g) and the mixture was cooled to 0°C. Added gradually
thereto was aluminum chloride (8.26 g), and subsequently, the
mixture was stirred at the same temperature for 30 minutes. The
reaction mixture was poured into ice-cold water, and themixture
was extracted with ethyl acetate. The extract was washed

successively with water, a saturated aqueous sodium hydrogen
carbonate solution and 'brine, dried over sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue

was purified by silica gel column chromatography (hexane:ethyl
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=anhydri de (

(4) The above ketone conpound 67 (7.01 g) was
di ssolved in ethanol (50 m) , and thereto was added

waoasom3per ohydri de (401ng), and the mi xture WeST/JP2004/011312

stirred at roomtenperature for 30 mnutes . The
sol vent was evapor at ed under 10&duced pressure, and the
resi due was dissolved in ethyl acetate. The solution

was washed w.th successi,vely wth water uegqu
R GUR ariie B H ol e ST & Aqucaug) 2o pale
éﬁ&ﬂwniwrpzﬁ%ﬁar honateasel wyizov7andsbr i(menHand

ried over sodium sul fate. The sol vent was evaporateg ,
utfder Thedabed epkesenee coprgirnd &/cdrpBind) 6gagsdpapelved in

Yy po r_- Wi ' \. ' n .
e
soah ngvet hod déhe( B8Ueehansl ssbkuedoat Boan dpsipawesture for

added, and then the m xt ti d
CihBerattive 101 255 ViGUT FHEDSOPYBHI WY BUAPOPacEs oo Te"

ungder-Heddeedurr RasUitsio1 by e cdeguekykbated . compowsiution
69 as pale yell ow powder. Wthout further

puas fraghedriiith swecel Sisotedith diatfor cetdBIRPYSL70

- tonitrile, (7 . .
S G e S e
tioy M Gen Addesbrarapwice ttiker end hasnber endtdrfédorvee sodium

di et hyl ether conpl 8.1 m), t h i Xt _
S ot TRt BRpEraFEapbE =B oot Ty e d Biessure to

N AL MRS REEEd saa st AT atyed 12AL@RUEesqdiHAthYHE 908 solved
carbonate Solution, and the m xture was extracted with

ethyhedvenat ef 5@l &t hel dxeraciumee dred blegtion. To the
TEGTEIAT, Bl Pl iR 2L Y28, A SYGPALAtEd i birops) was

€ssure to give a cru
04 AEOPY AR08 EN the3mikburbromd stiZrethatmdamethpbprature for
chl orob enzene 70 asega
N

o € RERTur | 1 BRI St e S LR SEGT P G Potuced pressure
di & h&%@”@@é\é‘@eﬁfﬂmw aRfbaededs § hes 591 sey&l Beetpevder .
Without fugﬁaéz p&fi%?gééggf,(ﬁﬁggag1%i§ggaved in
dichloromethane (170 ml) - acetonitrile (70 ml), and added
thereto was triethylsilane (10.2ml), and themixture was cooled
to 0°C. Added<jro§wise'theretc>was]ooron‘trifluoride- diethyl
ether complex (8.1 ml), and the mixture was stirred at room
temperature for 5 hours. To the mixture was added a saturated
aqueoussodiwnhydrogencarbonatesolution,andthenﬁxturewas
extracted with ethyl acetate, and the extract was dried over
magnesium sulfate. The solvent was evaporated under reduced
pressure to give a crude
1—(5—D—glucopyranosyl)—3—(5—bromo—2—thienylmethyl)4—chlorob
enzene 70 as pale brown powder. Without further purification,
this was dissolved in dichloromethane (30 ml), and added thereto
were acetic anhydride (10.0 ml), pyridine (8.57 ml) and

4-dimethylaminopyridine (258 mg), and the mixture was stirred

at room temperature for one hour. The solvent was evaporated
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4- di et hyl ani nopyridine (258 ng) , and the nixture
was stirred at roomtenperature for one hour. The

wa@elosem32cas evapor at edunder reduced pressure, PENEP2004011312

resi due was dissolved in ethyl acetate, and the
sol uti on was washed successiVdly with water, IN
aqueous hydr ochl oric acid solution, a saturated

aqueous od| dr ogen nate sol ution .and Lne

R AR AT NG ogen e PRISL S, L N R L ety
sQlaeite Was devRROS Gledi daHIgRNs edueedspeessyieelFheith water,
resi due was crystallized fromnethanol to give 1-

(N 3amepus éxyrcbro.ck@oac@é{ ﬂcm @.olg_tlgqruc@pﬁaézw%d aqueous
3 5-Db oD | nz
S Ba e SIS 00 ) EFRREN 98, T yyon vas
(d\frhhdldﬂa;ve(c%odrm abhavet?, a(n?d 3h4, Solteht vas &vapoedyed under
- b- D gl ucopyranos - 3- .
twwwﬁﬂsyr& %ﬁ%r%%&b%évaﬂcféééaﬁﬂﬁ%sfrom methanol
sgql\yeed in 1,4-dioxane (11 m). Added thereto were
tri-n -butyl (pyra2| nyl) tin 72 (720 ng) , tetrakis

(JH Gaorﬁen%/rl phiosptd rie)a Cp%ﬂdyllacﬁ mnqloacquo@n@yldmﬁ Topperomo=2-
th t
én};\%hfgé Lg%}?lor% . ouerms:/)(l u{wsg'elwals ?21 ati o&mb °

a:ﬂ'_f,}slfﬂ/ﬁve £DOD-Ma}s fﬁl?ie pBAYEBE WESNHL) ut ed Wi th

ethyI acetate, the insoluble materials were filtered
ofF), MRl aFSiltrate was vvashed with water. The

sal b’2enot W@’W@Iﬁ% ‘iﬁfa'— C(ﬁ%ﬁ&%ﬂf:@ ~-3d8-bromo-2-

resi'du€ was purified by si l'i ca gel
C&“mb@fﬁpﬂy ‘(Wmm@rtmn%cﬂel at @78y 251380 Fgysolved in

crystalli om hexane l.eth ther to give
25%) ﬁg‘f Héf a%lace the‘?lc ﬁ %ucopyr anosyl )
E)tflr r@l}:bugt’fpl (%)yrdilnmr*@mnm 672@ rﬁdn)i,enyl met hyl)
gg&%%g@rfﬁ%@ as hal eea})é?eﬁlﬂlel?g\éf&rt\{s %ll %206A|?nC|g NH%[ copper

_ (1) iodide (51 mg), and the mixture was stirred under heating

at 100°C for 1.5 hours, under irradiation by a microwave (500
W). The mixture was diluted with ethyl acetate, the insoluble
materials were filtered off, and the filtrate was washed with
water. The solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography
(hexane:ethyl acetate =75:25-30:70), and crystallized from
hexane-diethyl ether to give
1-(2,3,4,6-tetra-0O-acetyl-B-D-glucopyranosyl)-4-chloro-3-(5
-pyrazinyl-2-thienylmethyl)benzene 73 (263 mg) as pale yellow
crystals. APCI-Mass m/Z 617/619 (M+H).
(6) The above
1-(2,3,4,6-tetra-0O-acetyl-B-D-glucopyranosyl)-4-chloro-3-(5
~pyrazinyl-2-thienylmethyl)benzene 73 was used and treated in
a manner similar to Example 106-(3).to give the desired
—(B—D—glucopyranosyl)—4—chloro—3—(5—pyrazinyl—2—thienylmet
hyl)benzene 74 as colorless powder. APCI-Mass m/Z 449/451
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1- (2,3,4,6- tetra - Oacetyl - b- D glucopyranosyl)
- 4- chloro - 3- (5 -pyrazinyl - 2-thienyl nmethyl)

whenspm32&3 was used and treated in a nmanner SPOT/IEM04/@1312

Exanpl e 106- (3)-to give the desired 1- (b- D
gl ucopyranosyl) -4-chloro-3 -1Yb-pyrazinyl - 2-
t hi enyl met hyl )benzene 74 as col orl ess powder. APCI
Dﬁzﬁi m Z 449/ 451( M+H) . Exanple 129 1- (b-

) copyranosyl) - 4- chloro - 3- (6- ethoxybenzo
[ b] t hi ophen - 2- ylnethyl) benzene 5-Brono - 2- chloro
- (6- ethoxybenzo [b]thiophen-2-ylmethyl) ben zene

eated in a mnner simlar to Exanple 1

( AT 1 A 4 A
(%Q eth§l bmmxmmﬁhylphenyl) - 2- thle nylnethyl) -

netﬁ%#ﬁ% ze gﬁ%g T;G eé;o%gbegé?Lpi;hlgphenfglyfﬁeﬁhyl ben

tf@ﬁélwal?td},\éd) anddtrehLhyhbenzeng Bye0Rialined kR Example 1 to
Exanpl e 120- (1) and 3- fornyl phenyl boronic acid were

UBEE itk t teegeld ¢ompowrhnGRPGI THides mOZ Bk@apd B4 100ENH,) .

(2) to give 1- (2,3,4,6- tetra -O acetyl - b- D

gl ucopyranosyl) - 3- (5- (3- fornyl phenyl) -
ZEtdmehy | h@o hyl ) - 4-methyl benzene . APCl - Mass nlZ

640 NHNH4). (2) The above 1 § dgﬁlueéo$é§h§ﬁéhé%yl)—2—thie

forod pylg_megh Iggﬁ%gggethyl) - 4- nethylbenzene
i chl oronethane (2 nl) and

atied tjheﬁ'ébtiﬁ %vaﬁ:i(eﬁ@twaa?ﬁtr@ RtPfalruaan i ansys e
0,3 T
(ou e mhho e L B oL {4 By [ OBMLGERET 8L 4

MH. XAt Be VIR0 ekt ) agide @ ~fotrimyd hemgflaomonlile aextr aetrewased and

washed with brine and dr|ed over nesi sul fate,
ancPRHeh, 1 he BYPVRht S RS %a‘b‘br%@gphﬁdw' 378 give

_1-(2,3,4,6-tetra-0O-acetyl-p-D-glucopyranosyl)

-3-(5-(3-formylphenyl)-2-thienylmethyl)-4-methylbenzene.
APCI-Mass m/Z 640 (M+NHg).

(2) The above 1-(2,3,4,6-tetra-0O-acetyl-pf-D-glucopyranosyl)
—3—(5—(3—formylphehyl)—2—thienylmethyl)—4—methylbenzene
(100 mg) was dissolved in dichloromethane (2 ml), and added
thereto was (diethylamino)sulfur trifluoride (0.30 ml). The
mixture was stirred at room temperature overnight. Water was
added to the mixture and the mixture was extracted with
chloroform. The extract was washed with brine and dried over
magnesium sulfate, and then, the solvent was evaporated under
reduced pressure. The residuewaspurifiedbysilicagel column
chromatography (hexane:ethyl acetate =9:1-1:1) to give
1-(2,3,4,6-tetra-0O-acetyl-p-D-gluceopyranosyl)

-3- (5= (3-difluoromethylphenyl)-2-thienylmethyl)-4-methylben
zene (82 mg). APCI-Mass m/Z 662 (M+NH,).

(3) The above obtained
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reduced pressure . The residue was purified by silica
gel colum chromat ography (hexane:ethyl acetate =9:1 -

wadp/o132¢i ve 1- (2,3,4,6- tetra - O acetyl - PET/DP2004/011312

gl ucopyranosyl) - 3- (5- (3- dif |uoronethyl phenyl) -
2- thienylnethyl) - 4-nmethyl B8R zene (82 ng) . APCI
-Mass m Z 662 (M:NH4) . (3) The above obt ai nedl-

2, - l, -. b= D gl 1) -
4233 S Rasronsrry T pReRy L SCoR YR SR ot oyl ) -
43”(@-'1)8'—@&&mwém‘é@&g%@@n@ﬂd -preatiedyilmeg hyarn ner-methylben
simlar to Exanple 12 gi ve the deS|red 1-

Bengl w@@wre@h@@wt)reatm (Ls -a {n@nneirfffw R WW )120

hi I { ycol orless
ES\A&eutr". TR Wk oA %«u%ﬁg)ﬁ%%% le 131 1. (b-
B3 —gISH-C(@pydﬁ&ﬂQl@)tlo)neth@’lp(tﬂelnquc) ~2-3hiEdyphrenplyl) ~4-methylben
3- pyridyl plethyl ) benze - lorg - |-
@6 éry IcCLox L5 Py hyﬁfcﬁeﬂééﬁemﬁésgEéeaﬁéﬁ‘a‘l)-
treated in a manner simlar to Exanple 1 to give the
target conpound. APClI -Mass m Z 442/ 444 (MtH). In a
Examgrlesil@ll ar to the nethod disclosed in any of the
AR AT R a1, A3TONAGS, AN & LIRS A B A e thyl

COTTESPoTuTr11y bl artrmnyg materrdl s.

Theusreers shown in a col um of preparat|on nmet hod"

D S ol A1, BBl e DUl ACELOIA oo

%é@d %d”%eesfceﬁaﬁ?bea %&%é&l Isi9ni0 43 ©d #aaRpepatatd afive the
Exanpl es Mass (nml Z) Met hod
target compound .APCI ~-Mass m/% 442/444 (M+H).

In a manner similar to the method disclosed in anylbf the above
Examples, the compounds shown in Table 4 below were prepared
from corresponding starting materials. The numbers shown in
‘a column of “preparation method” in the Table indicates the
Example number, according to which the preparation was carried

out in the similar manner.-



CH3 512 1 3 2 Jr \ - CF (MNH4) CH3 1 3 3, 512
(MFNHA) CF CH3 1 3 4 -CH 2CH3 472 (MrNH4) 1 3 5 -CH 3
WasesNENK) 1 3 6 486(MiNHE) 1 3 7 O 456/ 458(MEMFP20)4/011312
L 458(MFNHA) CH3 / ~ \ 498( MENHA) CH3 472( MrNH4)
CH2CH3 CH3 428(M+H) N= O 488/1400(M-NH 4) CH3 // N
428(MrH) CH3 / ~ \ -OCH 3 474(M+NH4) CH3 O

Table 4
S
CHo -U—R4a
HO _ OH
H

Olin

Preparation :
. 4a -
Examples Ring A R Method APCI-Mass (m/Z)
CHa
512
a2 ¢( I W
CHa
~ . 512
133 ‘Q 1 ' (M+NHa)
CF4
CHa
134 ©/ —@-CHZCHS 4 472 (M+NHa)
CHa
135 ©/ —@—ms 4 458(M-+NHa)
CHa
136 ©/ “% 4 486(M+NHs)
F
137 cl 1 456/458(M+NHy)




> 488( MFNH4) O N=< 463(MHNHA)1 4 7 C F 436(MeNH4) 1 4
8 468(MtNH4) CH3 1 4 9 / L 462(MrNH4) CH3 1 5 0 CH3
wao®s48sediH) CH3 CH3 1 5 1 / L -CN 124 469( MHNER)P20D4/011312
-N 15 2 122 498/500(MtH) O 1 5 3 128 454/ 456( MH) dC
154S /| L 470/472(M+NH 4) 184 1 5 5 / -CN 122 489/ 49
1(MNHA) O 1 5 6 N=/ 122 466/ 468( MrH) Exanpl e 157 1-
(h Im Al i~ Ay oo 1\ A okl ~r B . WY A3
1.14 D YT atcopy, ITOSYyT) i =+ CTImuUT U [e) O
i sopropyl oxybenzd [p]thi ophen - 2- |yl methyl) benzene
5- Bro - rp-1 - ( \Sopr apyl oxybenzp
[ b]3 Bi ophen- | met h ‘@- vas trdated|i n488(M+NHa)
manner Sy o Exampl e 0 giveg the target
conpound.” APCIY- Mass m Z 496/ 498 ((MrNH4). Exanpl e 158
== gt@gopyraposyt) - 4-methy. T- 3- (2-|
t hi enyl jmet hy benzene (1) 1- (2,3,/4, 6- tetra - O-
aclzeéyél - by ucppyrano - 3+ (5- o 498(M+NHa)
CHj
140 <:2 1 472(M+NHa)
CH,CHj ‘
CHs
141 —@ 1 428(M+H)
N— ]
Cl
(]
142 4 488/490(M+NHa)
. S F
CHs
s—N
143 —</:> 1 428(M+H)
CHs
144 ©/ ~®~ocm 1 474(M+NHa)
CHs
O
145 /E:l: > 1 488(M+NHa)
6]
CHj
/N
146 : N= 1 463(M+NHy)
F




chloro - 2- thienylnmethyl) - 4-nmethyl benzene 57
(12.0'g ) obtained in Exanple 120 - (1) was dissol ved
w0 pooseia3ahydr of uran (120 m) and net hanol (360rPaT/yR20euai1312
added thereto were triethylamne (24.2 ml) and 10%
pal | adi um carbon catalyst (wdtld 3.6 g ), and the

m xture was stirred at roomtenperature for 18 hours
ghraer—hy phete—thder—mora——pressure. The

i nsol ub were filtered aoff, washed with
t et r ahy d the filtrate S evapor at ed under
redufed he resiCdlie was di ssollved ijn 436(M+NHa)
chl or of successi vely witlh a 5% aqueous

citric n, a saturated aqueous sodji um

hydrogen car@qgate sotuttorm and Watfer, and drj ed over
sodi um sul f afe> The| sol vent was evalgorat ed under

reduced pr , apd the gegi due s recrystalli
f £ dhBet han give 1- (& . 6- tletral O aceﬁégﬂ\ﬁ+NH4)
b- D gl ucopgfanosy|) - 4-rfethyl - 3- (2-
t hi enyl et hyY) benzene (7.79 g ) as| colorless

crystals. nmZ 536 (MtNH4)|. (2) The pbove 1-
(2,3,4,6-tetfa - acetyl - b- Dr glucopyranosyl)

-4-met hyl 3 enyl ne benzene s tfea '

a1 ner s Exanpl 8_106 - (B) to give n\h%@(MQNI—L})
t hedesired gl ucopyranosyl|) - 4-nethyl - 3-
(2-thie benzene as colorless powder
APCI - M 159 1- (b4 D

gl ucopy t hi enyl netthyl) -
44 reetchy tra 105 acetyl484(M+H)
b- D ¢ - t 3- (2-
t hi enyl (11.08 g) obtained in Exanple

158- (1 red—-n—ehteretorm(100—+)—and

added d rt 0 at Q0OC was aj sol ution of

brom ne chl or g m(13rr). The m Xxture was
stli 5 rled 1. @ etvd thenl24t rgom469(M+NH4)
-t enper a bur, aMet he m xfure was paqured

into a 50di um t hi osul fafe solution and a
saturat

N
152 /(D 122 498 /500(M+H)
A
N
153 — ] 128 454 /456(M+H)
S
154 —@ 2 470/472(M+NHa)
155 —QCN 122 489/491(M+NHa4)
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aqueous sodi um hydrogen carbonate sol ution. The
m xture was extracted twice with chloroform washed

wowds/om3eme, and dried over magnesi um sul f at e. PAT&P2004/011312

sol vent was evaporated under reduced pressure, and the

residue was purified by siliddbgel - colunn

chronatography (hexane et hyl acetate = 80:20 - 67:33)

t OO\ 1 + ot AaQ Ao 2N

6 grvy et \J‘ (497 l.yl o= LJ
glucopyranos?l) - 3t (5-br - 2- |thienyl nethyl) -

4- et hy|l bepzs .13 g colarless solid. APCl -
Nass6n|Z 6 -NH4 ) The dbovel2l- (2| 34G6$468(M+H)
tetra -| O 8 b- Dgl uco yrancsyl) - 3- (5-brono

- 2- thienyl - 4- nethylbenzene was treated in a

manner —sinitar to Exanpte 106-(3) to give the desired
1- (b- D glucopyranosyl) - 3- (5-bronpb - 2- ‘
nﬁmammﬂenﬂﬁhwtb—-BﬁikmﬁnmwmdyﬂmmamylaSkadhﬂdna§§1d@wder
APCI Nh S, niZ 44 “_(b D-

%@E%%E{%—%—c?ﬂ%ﬁd—tlm @He@%@@g/l%xywe@mm@]mo@mﬂez ylmeth
was treated in a manner simlar to Exanple 4 to

t&/ﬂébt@élﬂl@ete o ApoLaRlt e ARC] aﬂwagsemﬁzmé@r(mmampglle 1 to give
D- |
e U S

tetra - C> acetyl - b- D glucopyranosyl) - 3- (5-
h I ( 0

SRHOS DEROARSY: =X 5 ; -

@ dp@ﬁg%ﬂfypﬁg%gég% nl) and added thereto were zinc
cyanide (98 ng) , tris (di benzylideneacetone)
dﬂpam1mﬁdﬁn%(ﬁ-qétranﬂ-aCQEYEdBfQNQ%UCOPYranOSyl) =3-(5-

?:%L}%hemgp#ﬁse%mﬂr{ [Anroeene (AT ANd 721 A 5 BUPToptained

Q@ Example 120- was dissolved in tetrahydrofuran (120 ml)

and methanol (360 ml), and added thereto were triethylamine

*(24.2 ml) and 10% palladium carbon catalyst (wet, 3.6 g), and

the mixture was stirred at room temperature for 18 hours under
hydrogen atmosphere under normal pressure. The insoluble
materials were filtered off, washed with tetrahydrofuran, and
the filtrate was evaporated under reduced pressure. The
residue was dissolved in chloroform, washed successively with
a 5% aqueous citric acid solution, a saturated aqueous sodium
hydrogen carbonate solution and water, and dried over sodium
sulfate. The solvent was evaporated under reduced pressure,
and the residue was recrystallized from ethanol to give
1-(2,3,4,6-tetra-0O-acetyl-R-D-glucopyranosyl)-4-methyl-3-
(2-thienylmethyl)benzene (7.79 g) as colorless crystals.
APCI-Mass m/Z 536 (M+NHy).

(2) The above 1-(2,3,4,6-tetra-O-acetyl-pB-D-
glucopyranosyl)—4—meth§l3—(2—thienylmethyl)benzene was

treated in a manner similar to Example 106-(3) to give the
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overni ght. The reaction solution was cool ed, diluted
wWith ethyl acetate and water, and the insol uble

worasniske were filtered of f. The organi c | ayerCDiP0z011312

filtrate was washed twice with water and successively
washed with brine. After dryihlg/the same over sodium
sul fate, the solvent was evaporated under reduced

pressur reS|due wa |f| sjlica gel

el S ORE R R o P e 15380 -
Sﬁétioyl)t&rgié&?e is dA kb Sbs pé@aéa z@cm@tsyé m7 7368 (M+NH,) .
Dgl ucopyranosyl) - 3- (5- cyano 2- thienylnethyl) -

4- et hyl benzene (207 ng) as colorless crystals. APC

cyano
-tlﬂrertyurﬂnﬂymtmmethﬁ:}jmtm&enzene was treat ed in a

manner simlar to 106, - to give the
GBbY LA (b 6T GO Ay D Bio Qs asyRag) .- grmethy1 -
tiﬂcf?é’ﬂ iraeth?gl' rf?érhz}’érpeen@ﬁn%@sg CCBkQJallen‘@d plcﬁl‘%{ample
- Mass 162 1- (b
gl Utopyr uﬁssgpls)sol'\zad fthml@mﬂbrn( 510Q ) py&tm@lyﬁ)ﬂed Qropwise
thien InethﬁL napht hal ene 4- Brono, - |- ro- -
er( LO BV oa/lw)as a5 HitetRn Rét RFPTIRgpht h7a]l &) ndn \fsloroform
I na_manner_ sinl aqr, Lo Ex lto ve the
t{;\r ge qconTp%%n&XtRﬁaw%s Bt f g'@gk/ﬁ%r'i S%ORrS’lggd then,
lat [ronDeegbocopyramasyl) hodr, (HrdeaBnixZare was poured into
thleqylnethyl) - 4- chl orobenzene 1- (2,3,4,6- tetra -
G Het3AueodR $AGIcdpyRenbsyty Solsutﬂ(osl R -sakurated
ﬁéﬁgdHﬁdm'hyﬁrdggan%. At g%lﬁ%&@hnedThQ mixture was
Exanple 128- (4) "was treated in manner sim i
antrnpa‘zceta@&wx@) wutbhgq:héorhéomar g/eislmmpumhdbmﬁe:b and dried
VMass m Z 466/ 468 a
ot UCo VA BHosy T Su]zt%’m [The §mi(’€njﬁ ?asp;?&a%oér"‘ﬁ;‘?fj) undex
Zredit @y reddudg, bﬂﬁﬂ&%@ Yes(idud, 4a6- pbglfaed ¥ silica gel

acetyl - b- D gl ucopyranosyl) - 3- (5-bro - 2-
- column chromatography (hexane:ethyl acetate 80:20 - 67:33)

to give
1-(2,3,4,6-tetra-0O-acetyl-p-D~glucopyranosyl)-3-(5-bromo-2-
thienylmethyl)—4—methylben%ene (7.13 g) as a colorless solid.
APCI-Mass m/Z 614/616 (M+NH,).

(2) The above 1-(2,3,4,6~tetra-0O-acetyl-p-D-
glucopyranosyl) -3-(5-bromo-2-thienylmethyl)-4-methylbenzene
was treated in a manner similar to Example 106~(3) to give the
desired 1-(B-D-glucopyranosyl)-3-(5-bromo-2-thienylmethyl) -
4-methylbenzene as colorless powder. APCI-Mass m/Z 446/448
(M+NH,) .

Example 160 1-(f-D-glucopyranosyl)~3-(5-phenyl-2-

thienylmethyl)benzene

2-Phenylthiophene and 3-bromobenzadlehyde was treated in a
manner similar to Example 4 to give the target compound.

APCI-Mass m/Z 430 (M+NHy).
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thienyl methyl) - 4-nethyl benzene obtained in Exanple
159- (1) and tri-n-butyl (2-pyrimdinyl) tin 54 were

woe@abed2é n a manner simlar to Exanple 128- (BQT/ared04/011312

(6) to give the target conpo APCl -Mass m Z 429
(MtH) . Exanple 165 1- (b- D copyranosyl) -
4-methyl - 3- (5- (2- thiazolyl )- 2- thienyl nethyl

) benzene 1- (2,3,4,6- tetra -0- acetyl - b- D

gI ucop ranosyl) 3- (5- brom) - 2- thienylnethyl) -

AT | (2 e il e 35— qyRn ot

t{ﬂi - é/,é 12)-1 1l lk) ééhé/vere treat ed in a manner
m—mM% (6) to give the target
compound. APCI -Mass nmlZ 434 (M+H). Exanple 166 1- (b-

|
hy_? ucﬁgﬁiaﬂg§%§§}éﬁ??ﬂ%ﬁ&%ﬂféa%?éR%ﬁ%ﬂ%%yl (Q§ -bromo-2-
e@ﬁ‘fénylrﬁ”etﬂ’ﬁl Ayl Rt D enzene y@s rd)eaddided in Example

manner” simlar to Exanple 1 to give the target
cbnpolind. wa¥PClis vblsee i 304Y-3bigng isH)acepbearsie (167 ml) , and

b- I hyl b
E?ﬁlﬁﬁl %ﬁen = ré?enr%sy %rh Isy%jéjgéeen%%g Q(I%'hyletbexzoenzo
i&i@[dﬂﬁ&ﬂ&yfﬂﬂbﬁéiﬁéﬁﬂhe Pipalladium(0) (77 mg)
chl or obenzal dehydeabt ai ned i n Refer ence
(ty TR Es (4 ity Yoo R ol LT T @é?ﬁarédl #ing pover
6 °
0 i S R S 0 e

ChOf9ighS: ([re &@ad&h@@f@oiu&lomyMBéybboleﬂ dlluted with
t hi enyl net hyl ) benzene (1) 1- - tetra -

S5l yicet 1ié pnd gv%%%mr%s%n% ln%ﬂluh(lse e a5 vere
'fif%égﬁénﬁffylkhe %rg%%thQ%%%%e%% £hl E30@rate was washed
i 1ag)obtai ned i n Exanpl e was di ssolved*in 1
wmmhﬁxmt@m&r@qchewﬂv@mwsh@ etiocwdrmimg . f After

or o r| d| ne 3- _bor 8
t Jt”¥JaIE) t??r&%enyel pﬁOSp | nelgl.tda gzsodr(}%ngt was ev%pdorated
C@ﬁdéwnﬁédﬂméddpréEgﬁrﬁg)andTﬂﬁaBEXEdﬁéxm&Sph&dﬁ&@d.by silica

“under refl ux

gel column chromatography (hexane:ethyl acetate = 100:0 -
50:50) to give 1-(2,3,4,6-tetra-O-acetyl-p-D-
glucopyranosyl)-3-(5-cyano-2-thienylmethyl)-4-methylbenzene
(207 mg) as colorless crystals. APCI-Mass m/Z 561 (M+NHg).
(2) The above 1-(2,3,4,6-tetra-O-acetyl-f3-D-
glucopyranosyl)-3-(5-cyano-2-thienylmethyl) -4-methylbenzene
was treated in a manner similar to Example 106-(3) to give the
desired 1- (B-D-glucopyranosyl)-3-(5-cyano-2-thienylmethyl) -
4-methylbenzene as colorless powder. APCI-Mass m/Z 393
(M+NHyg) .

Example 162 1-(B-D-glucopyranosyl)-4-fluoro-3-(5-(2-

pyridyl)-2-thienylmethyl)naphthalene
4-Bromo-1l-fluoro-2-(5-(2-pyridyl)-2-thienylmethyl)naphthale

ne was treated in a manner similar to Example 1 to give the target

compound. APCI-Mass m/Z 482 (M+H).
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for 3 0 mnutes. The reaction solution was poured into
a saturated aqueous sodi um hydrogen carbonate sol ution

wa@ar@snims2en Xt ure was extracted with ethyl acetBCBIP200M2011312

extract was washed with brine and dried over magnesi um
sul fate, and the sol vent was leMaporated under reduced
pressure. The residue was purified b y silica gel
col utm chr omat ogr aphy (hexane: ethyl acetate = 75:25 -
60:40) t o give |- (2, 3,4,6 - tetra - O - acetyl - b-
Bz angd 1€ 083 anogiH D-gl veoi & v1)3-3 G-domdd p0r o -
3- pyrl dyl) - 2 - th enyl net nyl) benzene (454 ng) a s
14t ChHAPd AR m Z 634/ 636 (MtH) . (2)

T#u&:o?;/\r/an%sté% %Ja%eﬁfl tﬁetﬂag} P5yiaaq‘§56§'3hf ?— %Ep—bromo—z_

Zhiptry Idyd hhyel )2-4 tdh lemplaretdnd 7 1beinzeies dvds Exemped 128 (4)

|narranner simlar t o Exa %

des FaaeEed B D E gl SpyeaRoeyP) e 18 G o ! B 95ve the

(2argdib- ccfmﬂdiﬁ{cp ASCIPVEISEY bl 7- 4867 a6l gmniet hyl)

benzene a col orl ess powder. APCI - Mass m Z 483

(MtNH 4 ) |, 466 (I\/H—I) Exarrple 169 1 - (b- D-
4 h

6ay; i> ’
tpyffmldiﬂylEHZHBHlenﬁlmdlhyxﬂhﬂﬂﬂﬁ%&anosyI) - 3 - (5-

b — 2 - thienylne hl or ob _
ot Bl Sk T Lo ARSI s bromo—2-

e 186} 10) Were i el & d ik ERNRSd SimmMiadnd e 159- (1
Exarrprlgre]l 16%%? gi ve th%target conpound. APCI ) Ss )

rﬁn@¢rpakmg@u¢wﬂmp pgxaﬁpwgnyiotgn.§6 wgye treated in a manner

A N e L e

tEpcB-Madd ackt Y429 tM+H} gl ucopyranosyl) - 3- (5-brono

- 2- thienylnethyl) - 4- chlorobenzene 71 obtained in

Exanpl e 128- (4) and tri - n-butyl (6-methoxy -

Zpip | )ed i1 @ﬂﬁl Qs A d Ppe); - £ shyves- (5- (2
Were treated na MEnner
&35 5 to give the target

qmn%*%yk,6—tetra—0—acetyl—B—D—glucopyranosyl)—3—(5—bromo—2—

thienylmethyl)-4-methylbenzene obtained in Example 159-(1)
and tri-n-butyl(2-thiazolyl)tin were treated in a manner
similar to Example 128-~(5) and (6) to give the target compound.
APCI-Mass m/Z 434 (M+H). '

Example 166 1-(B-D-glucopyranosyl)-4-chloro-3-(6-ethyl-3-

pyridylmethyl)benzene

5-Bromo-2-chloro-1-(6~ethyl-3-pyridylmethyl)benzene was
treated in a manner similar to Example 1 to give the target

compound. APCI-Mass m/Z 394/396 (M+H).

Example 167 1-(B-D-glucopyranosyl)-4-chloro-3- (6~

ethylbenzol[b]thiophen-2-ylmethyl)benzene

6-Ethylbenzo[b]thiophene and 5-bromo-2-chlorobenzaldehyde
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APCl -NMass m Z 478/ 480 (M+H). Exanple 171 1- (b- D
gl ucopyranosyl) - 4- chloro - 3- (l- oxo- 2-

w0 s@snuské nyl met hyl ) benzene 5- Bronp - 2- chlP€DJIP2004/011312

(I- oxo - 2- isoindolynilnethﬁéé benzene was treated
in a manner simlar to Exanpl to give the target
conpound. APCI -Mass m Z 437/439 (M+rNH4). Exanple 172

obi%/’lrrééz%l Q+ e?-ﬁ%:ﬁ&)amgl% 1%h| (2% %eaé’"tcﬁe%amrl a'manner

nzen rono - oro -
($1mphenyﬁo EXbmg&@szyjnphhyhﬂmb¢m1@@¢ wasipouedt.edAPOI-Mass

|l ar to Exanple 1 to give the target -
%%o@%@gé\g Mihss m z 431/433 (MrH) . Exanple 173
1- (b- D glucopyranosyl) - 4~chloro - 3- (5- (6-
ethoxy - 2- pyridyl) - 2- thienylnethyl) benzene (1)
1Exarzplae4l@8 1etlﬁaD g@wﬁmmmmmé%ﬂuoro—

Pay PO 1 2r ik i YL)o- 4- chlorobenzene

tri-n-butyl
(61Ethex3,2 4 pyrieytrd- ©+acésye—NEDG@lJéﬁﬁgiamsﬁgl) -(5-
treated_in a nanner S|n1lar to npl e 128-

5
gpg%mquIQh%egy%meF%y}b— gplgﬁg??pzen% 71 g % mg obtained
Dgﬁq%%ﬁﬁﬁ%np§yL)4{]W%s<§b£969v§d3§51 éﬁdE&QQKMxyethane (15ml),
2-pyridyl) - i enyl met hyl ) benzene as col of | ess
caly@ta@ldgd pPeret phssranbZ f660,66Y riNkHE -3 -bRYoTHe abbd &8 (228

2, 6: ra C 0 )
b Sebeekst e Bn g Biieinind g LASPRNIET Hiimg) ana
Iﬁ@ﬁtmﬂOfHMﬁmﬁ&&e OZQSm@g) VEtSe eiisslreedasmeated under reflux
tetrahgdrofuran , added thereto was a sol ution

of°%0dl URH Ry HEF de ?ktﬁ Ireap}ﬁﬁﬁn PP tﬁé?%lwa(% Rﬂ‘ired aftro @
ther mk Xt ay eacﬁ\l?éo@sg | S8 AR th JRUPIERERHAR @1 ufion and the
hours. The sol vent was evaporat'ed under reduced : °

pressure ens eh@ra@‘se@u@lv\hse*plwlfa@@lt@yesu |'Then ggeiract was
COAUIT. COI Ol pon arly (DL or ol 0 MIEBLDANGY 540010, “and che

qesi red UCOpyT anos

ﬁsoDﬁé@t@asevaporatedunderreducedpressure The residue was

purified by silica gel column chromatography (hexane:ethyl
acetate = 75:25 - 60:40) to give 1-(2,3,4,6-
tetra-O-acetyl-p-D-glucopyranosyl)-4-chloro-3- (5~ (6-fluoro-
3—pyridyl)—2—thienylmethyl)benzené (454 mg) as a colorless
solid. APCI-Mass m/7Z 634/636 (M+H).

(2) The above 1-(2,3,4,6-tetra-0O-acetyl-p-D-
glucopyranosyl)-4-chloro-3-(5-(6-fluoro-3-pyridyl)-2-thieny
lmethyl)benzene was treated in a manner similar to Example
106-(3) to give the desired 1-(p-D-glucopyranosyl)-
4-chloro-3-(5-(6-fluoro-3-pyridyl)-2-thienylmethyl)benzene
as colorless powder. APCI-Mass m/Z 483 (M+NHy), 466 (M+H).

Example 169 1-(B-D-glucopyranosyl)-4-chloro-3-(5-(6-

methoxy—-3-pyridyl) -2-thienylmethyl)benzene

1-(2,3,4,6-tetra-0O~acetyl-p-D-glucopyranosyl)-3-(5-bromo-2-
thienylmethyl)~4-chlorobenzene 71 obtained in Example 128-(4)
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3- (5- (6- ethoxy - 2-pyridyl) - 2- thienylnethyl)
benzene (145 ny) as col orl ess powder. APCI -Mass niZ

wa28s50m82¢ MtH) . i Exanmple 174 1- (b- D PCT/JP2004/011312

gl ucopyranosyl) - 4- chloro - 3- (6- npropyl oxybenzo
[ b] t hi ophen - 2- ylmethyl) béBiene 5- Brono - 2~chloro
- |- (6- n-propyl oxybenzo [b]thlophen - 2- ylnmethy

N A L RN B s SR
EMuNT4 ). t&%@eli@slto(dﬂhv@thgl U@@@&tafmﬁp@ﬁnd AAPCI-Mass
chloro - 3- (6 2- fluoroethyl oxy) benzo [Db]thiophen

m/3- 4yﬁﬁéﬁﬁylﬂ+ nzene 5- Brono - 2- chloro - |- (6-

(2- fluoroethyloxy) benzo [b]thiophen-2 - ylnethyl)

benzene was treated in a manner simlar to Exanple 1

Esagipve 1hHe nqggem—@dmp@@wdanéegﬂ ) ~Nesh Lord -560/5532 -
76 ]

fos: Y RIZEMA met hyl ) -
—q@t@yMb%ﬂ%%Q%aﬁﬁLa%ét@%r%w%r@iuE%b&&and@yl@G@LMB —bromo-2-

gl Ucopyranosyl) -

tthlgeznwll?‘@tthwl) ) -4 mﬁ@tnme@@@zu@nél fQQﬁﬁlBé%ﬁrBPeE%@@l% 1y 8-

an

ﬁgﬁhEF S?L] ?%YEEQBSFQC%g§&9%¥§ﬁ?taﬁe?ggg_¢fb§% Philippe;

EE%);E% 4Y6?st QI}{ra:hhesG}EaQGEBQBE hb75[1— m?ﬁwryemtgd in3a manner
- or en i e : - ‘

el boroae i 12Bs et e Ao PP idbehe. fiagget,compound.

%%ﬂ%@#ln/z( @78W%Oab(@44@1 - (2, 3,4,b- tetra -O

acetyl - ucopyranosyl) -3- (5- (4- fornyl phenyl)
- 2- thlenylnethyl) - 4-me thylbenzene was treated in a

BRSNS W 3 (AR iiod ) S BN e (R8RG -

Z u =, I acopyranosyly -

&sdlﬁ’rdo(lﬁnﬂjxrfdwmrlmﬂgé@enyl) - 2 thienylneth yl)-
4-mehyl benzene as colorless crystals. ARCl - nl Z

G5B TAMANHE)Ch (a0 el Tarsiae %l%ozféole,ygvtléfter@%%emene was
aceiWeq By ROIMGORW angsyladr to Example 2 to give the target
compound. APCI-Mass m/Z 437/439 (M+NH4) .

Example 172 1-(B-D-glucopyranosyl)-4-chloro-3-(1l-phenyl-4-

pyrazolylmethyl)beﬁzene

5-Bromo-2-chloro-1~-(l-phenyl-4-pyrazolylmethyl)benzene was
treated in a manner similar to Example 1 to give the target

compound. APCI-Mass m/Z 431/433 (M+H).

Example 173 1-(B-D-glucopyranosyl)-4-chloro-3-(5-(6-ethoxy-

2-pyridyl)-2-thienylmethyl)benzene

(1) 1-(2,3,4,6-tetra-0O-acetyl-p-D-glucopyranosyl)-3-(5-
bromo-2-thienylmethyl)-4-chlorobenzene 71 obtained in Example
128~ (4) and tri-n-butyl (6-ethoxy-2-pyridyl)tin (see WO
00/74681) were treated %n a manner similar to Example 128-(5)
to give 1-(2,3,4,6-tetra-O-acetyl-p-D~-
glucopyranosyl)-4-chloro-3- (5~ (6-ethoxy-2-pyridyl)-2-thieny



- 3- (5- (4- difluoronethyl phenyl) - 2- thienyl nethyl)

- 4-nmet hyl benzene was treated in a manner simlar to
wEx@aPpis2d06- (3) to give the desired 1- (b- DPCT/JP2004/011312

gl ucopyranosyl) - 3- (5- (4- difluoronethyl phenyl) -

2-thienylnethyl) - 4-methyl -12%enzene as col orl ess

powder. APClI -Mass mlZ 494 (M+NH4). Exanple 177 1- (b-

| u anos - (3,A_diflu henyl
?ﬂﬁ%@ﬁﬁ% Sob solarlsinaiisreler FECRD¥ nyz s60/662
teiyg - O acetyl - b- D gI ucopyranosyl) - 3- (5-
brorm - 2- thi enyl nmet hy I% 4- met hyl benzene obt ai ned
7 ) EXdreplad@ o591 ~((B) 3arfd 68,4t rai-or @@leépfﬂerﬁvl%or oni c

[£ahe S| 0 I 68-_ i1 1
2§)qig§g:nos % éﬁﬂﬁgﬁpetra -émetgbe FEﬁ@%Bd%}% % thieny
5 QIrectapr) am&;dn)e 2:45 053 @354@111&;éd)lmdé@phen;éﬁrahyﬁrofuran (5
t hi enyl met h - 4-met hyl benzene as coI or |

es
&y st aﬂéedAfmre%é@sn?zs@Aatﬂ(%ﬂ §ody ey bR g5 y@its © ma)
(1% %t‘ha@lélet rSa @, 3GRI Whe rR=PYHCQRY %%Q%fle)d at3room
3, 4- dlf uorophenyl) - 2- thienylneth
mamermtbmeze‘i@ec Wad aursat eahensalﬁanhewaéu ﬁvaapr@bed under
Exa e, 106- t lye th SI I
gl ucocpeydréa osy%r)e aglcgtél w%g:r &?ﬁﬁﬁe)% by silica gel
10 Z:dmin@ﬂyhm‘emﬁybﬁjrapﬂynﬁimwmane&&amﬂo&lBGSCS 0-90:10) to
powder. APCI -Mass rriZ 480 (M:NH4) . rrpl e 178 1- (b-
EAR Jggbykﬁﬁégyi)— EDqﬂ%qﬁq?yrqyo%¥§ -4-chloro-
(5 01 L oI BREAL -2 MRS o choi2N€ 145 m)
gﬂlajc?chwreihmlgowde& (BPCErMﬁ@S mZZ ﬂﬁBéﬁ?l‘lrréMWI))
4- chl orobenzene 71 obtained in Exanple 128- (4) and
3-fornyl phenyl boronic acid were treated in a manner
15 SidnpAre t107 EXaE-© -8 rcdph)rdre sgilye- 4bch12 348 -6-6-tet r a
-O acetyl - b[E]} al ucopyranosyl) 45 chloro - 3- (5-

‘gﬂéydﬂ%ﬂ?i%ﬂld¥04@Pq%;ﬂw§¥%ﬂyfé£§%%%@Q%kﬁw%m%ﬁkenﬁéﬁylmethy
-The above 1- 3,4,6- tetra -

H.Egmu@ﬁpywaﬁogytyted in alnanner 81m11ar to Example 1 to give

the target compound. APCI-Mass m/Z 496/498 (M+NH,) .
20

Example 175 1-(B-D-glucopyranosyl)-4-chloro-3-(6-(2-

fluoroethyloxy)benzo[b]thiophen-2-ylmethyl)benzene

5-Bromo-2-chloro-1-(6- (2-fluoroethyloxy)benzo[b]thiophen-2-
ylmethyl)benzene was treated in a manner similar to Example 1

25 to give the target compound. APCI-Mass m/Z 500/502 (M+NHy) .

Example 176 1-(p-D-glucopyranosyl)-3-(5-(4-

difluoromethylphenyl)-2-thienylmethyl)-4-methylbenzene
(1) 1-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyl)-3-(5-

30 bromo-2-thienylmethyl)-4-methylbenzene from Example 159-(1)
and 4-formylphenylboronic acid were treated in a manner similar
to Example 168-(1) to give
1~-(2,3,4,6~tetra-0O-acetyl-p-D-glucopyranosyl)-3-(5-(4-formy
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- 4- chloro - 3- (5- (3- fornylphenyl) - 2- thieny
| met hyl ) benzene was treated in a manner simlar to

weE@spls2d30- (2) to give 1- (2,3,4,6-tetra - BET/JP2004/011312

acetyl - b-Dgl ucopyranosyl) - 4-chloro - 3- (5-
(3-di fl uoromet hyl phenyl) - 2128 ienyl methyl) benzene
as colorless crystals. APCl - Mass m Z 682/ 684
(.M:NH4 The tetr

&phﬁapéa6%§%gﬁ8§yﬁ?e¥ﬁyﬁéh%o Stgyﬁbﬁ LL8eCas aC8hYbriess

(3ndid.| uppereilys phenyE)o- 2v+thjenyl met hyl ) benzene
was treated in a manner simlar to Exanple 120- (3) to

g(|2\)e Tihige adposier dd (B4 3¢ Y- O~ tgltreopyr&R&IYIP~P~4- chloro
|qu =0 -
uc%ﬁ a%hspg bgnQSng ggxcgﬂgg%g éjp%még%en lmetwgss mimme
h&fle@h@ @%Mﬂéate&k&mph&na]ﬁrgaﬂ-smblalb-to Example 130-(2)
Iucopyranosyl) chloro &
F |9i0 0N éﬁﬂ (230 i er‘l’rﬁ ﬁé’t VPP ebERz8RE( 1)
ngdc%(pé»r%n%sﬁquﬁ (5-@4 —@@%tmloroﬁret@ylgih@@@w Fanesilchylmeth
- 2- thienyl nethyl) 4- chl or obenzene
0 )obt-aiehed Hem ZEt@nplse c028r 1 £8¥ gﬁﬁstals APCI-Mass m/Z 662
ﬁé$pylphenylboronlc acid were treated in a manner
to Exanple 168- (1) to give 1- (2,3,4,6- tetra
(Dacety labove 13- (2913 domtanasyHor- acedy letpl-oro- 3 - (5-

R s ARSI 5

TK!}FL t:hyl( 2143~Irﬂat@1yltk%rfz%ne hsackiadtled iPa manner similar
ucopyranosyl) -4-chloro-3 - (5-(4- fornyl phenyl)
-t2<> Ehampybrﬂe%ryq bernzivne thesdeseneed i ® Bﬁ%&ﬁ%@pyranosyl)

M5 2, ! tcP tﬁx%o@%eﬁkﬂzqu(e@gl 8Sy%qt\ﬁ%.eilyl§rﬁeit%ly4l_ )84 tn?ettrrﬁgl—
(Hen#hid uoy astdyllqhemdvder .2- APbiIeMybsetiig] )19|9emzleﬁé4) .

as colorless crystals. APCI -Mass niZ 682/ 684 (M-NH4) .
(3) The above 1- (2,3,4,6-tetra C)acetyl - b-

Dgl Weony ranpsyd )p—p Agllfcmp%fl%rros%fl (55— (5-(3,4-

- (4= LlrluorOﬂE[nylpnenyl) - 2-1h

difluorophenyl)-2-thienylmethyl)-4-methylbenzene

(1) 1-(2,3,4,6-tetra-0O-acetyl-B-D~glucopyranosyl)-3-(5-
bromo-2-thienylmethyl)-4-methylbenzene obtained in Example
159-(1) and 3,4-difluorophenylboronic acid were treated in a
manner similar to Example 168-(1) to give 1-(2,3,4,6-tetra-0-
acetyl—B—D-glucopyranosyl)—3—(5—(3,4—difluorophenyl)—2—
thienylmethyl)-4-methylbenzene as colorless crystals.
APCI-Mass m/Z 648 (M+NHy).

(2) The above 1-(2,3,4,6-tetra-O-acetyl-p-D-
glucopyranosyl)—3—(5—(3,4—difluorophenyl)—2—thienylmethyl)—
4-methylbenzene was treated in a manner similar to Example
106~ (3) to give the desired 1- (B-D-glucopyranosyl)-3-

(5- (3, 4-difluorophenyl)-2-thienylmethyl)-4-methylbenzene as
colorless powder. APCI-Mass m/Z 480 (M+NH,) .

Example 178 1-(B-D-glucopyranosyl)-4-chloro-3-(5-(3-
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i enyl net hyl) benzene was treated in a manner simlar
to Exanple 120- (3.)to give the desired 1- (b- D

w@bkwsomse@nosyl) - 4-chloro-3 - (5- (4- PCT/JP2004/011312

di f | uor onet hyl phenyl) - 2- thienylnethyl) - benzene as
col orl ess powder. APCI -Mass 1@4Z 514/516 (M:NH4). The

conpounds shown in Tabl e 5 below were prepared in a

rra e si mlar f he akiO\{e 3Rles from the >
@P ) eV +-a 5t-€ A) OH ()—I
)CHZ ¢|@¥£%ﬂﬁémﬁﬁdﬁé —Uwéﬂﬁ A3 k80 -3~
MNI—M) 500/'502 181 (I\/H-NH 4) yrl%? CHF 2C€3P§/ 534 (I\/BNI:I 4]3
qumohﬁﬁbn%?nymm?nhm ) ¥-chlaghenges hodtadgregan bxample

128-(4) and 3-formylphenylboronic acid were treated in a manner

similar to Example 168-(1) to give 1-(2,3,4,6-tetra-O~acetyl-
B—D—glucopyranosyl)—4—chloro—3—(5—(3—formylphenyl)—2—thieny
lmethyl)benzene as a colorless solid. APCI-Mass m/Z 660/662
(M+NHa) .

(2) The above 1-(2,3,4,6-tetra-O-acetyl-p-D-
glucopyranosyl)-4-chloro-3- (5- (3-formylphenyl)-2-
thienylmethyl)benzene was treated in a manner similar to
Example 130-(2) to give 1-(2,3,4,6-tetra-O-acetyl-B-D-
glucopyranosyl)-4-chloro-3-(5-(3-difluoromethylphenyl)-2-th
ienylmethyl)benzene as colorless crystals. APCI-Mass m/ 7
682/684 (M+NH,) . |

(3) The above 1-(2,3,4,6-tetra-O-acetyl-p-D-
glucopyranosyl)—4—chloro—3—(5—(3—difluoromethylphenyl)—2—
thienylmethyl)benzene was treated in a manner similar to
Example 120-(3) to give the desired 1-(B-D-glucopyranosyl)-
4-chloro-3- (5= (3-difluoromethylphenyl)-2-thienylmethyl)benz
ene as colorless powder. APCI-Mass m/Z 514/516 (M+NHy) .

Example 179 1-(B-D-glucopyranosyl)-4-chloro-3-(5-(4-

difluoromethylphenyl)-2-thienylmethyl)benzene
(1) 1-(2,3,4,6-tetra-0O-acetyl-p-D-glucopyranosyl)-3-(5-

bromo-2-thienylmethyl)-4-chlorobenzene 71 obtained in Example
128-(4) and 4-formylphenylboronic acid were treated in a manner
similar to Example 168~ (1) to give 1-(2,3,4,6-tetra-0O-
acetyl-p-D-glucopyranosyl)-4-chloro-3-(5-(4-formylphenyl) -
2-thienylmethyl)benzene as a colorless solid. APCI-Mass m/Z
660/662 (M+NH,) . ’

(2) The above 1-(2,3,4,6-tetra-O-acetyl-p-D-
glucopyranosyl)-4-chloro-3~(5- (4-formylphenyl) -2~
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(NH-NH4) O 454/ 456 185 (MrH) 470/ 472 186 (M-NH 4)
500/ 502" 187 (M+NH 4) 516/518 188 (M:NH 4) Cl 454/ 456

was®soMsky 458 190 (M+H) OMVEOME 458 191 N ( M+HPCTMIERBA4/011312

192 (M+H) 450 125
thienylmethyl)benzene was treated in a manner similar to
Example 130-(2) to give 1-(2,3,4,6-tetra-O-acetyl-
p-D-glucopyranosyl)-4-chloro-3-(5-(4-difluoromethylphenyl) -
2-thienylmethyl)benzene as colorless crystals. APCI-Mass m/Z
682/684 (M+NHy) .

(3) The above 1-(2,3,4,6-tetra-O-acetyl-p-D-
glucopyranosyl)-4-chloro-3-(5-(4-difluoromethylphenyl)-2-th
ienylmethyl)benzene was treated in a manner similar to Example
120-(3) to give the desired 1~ (B-D-glucopyranosyl)-
4-chloro-3-(5-(4-difluoromethylphenyl)-2-thienylmethyl) ~
benzene as colorless powder. APCI-Mass m/Z 514/516 (M+NHy) .

The compounds shown in Table 5 below were prepared in a
manner similar to one of the above Examples from the

¥

corresponding starting materials.

Table 5

Ol
I

Examples CH2 AP?;;D;?.SS
Me F
S|
+o0 O |/ (M+NH,)




193 (M+NH4) 507/509 194 (M-NH4) 488 195 (M:NH4) OEt
482/ 484 196 (M+NH4) OEt 437/439 197 (M+H) 507/509 198
WO Mesl32CI 8 199 N 406/ 40 (M+H) 466/ 468 200 PovH)2066011312
201 (MrH) 434 o
1

182

Ci
S F 500/502
181 O L/ O (M4+NH,)
Cl
S O CHF, 532/534
O W, (M+NH,)

s HN-p 437/439%
183 | NN (M-H)
N (*ESI-Mass)

Me

S O F . 496/498

184 O |/ (M+NH,)
C

cl
]
S /){‘l 454/456
185 \ / S (M+H)
) Cl
S i\l:'}l 470/472
186 L 7 NN e (M+NH,)
Cl F
S O 500/502
187 O |/ (M+NH,)
F
‘ Cl
S O F 516/518
188 - O | 4 (M+NH, )
cl
cl
SRAS 454/456
183 L /8 (M+H)
Me

458

190 (M+H)




202 (M+H) 487 203 (M:-NH4) CN 487 204 (M-NH4) 512 205
(M-NH4) 530/ 532 206 (M+NHA) OCHF 2 510 207 ( M+-NH4)

W@BMEOR23470 208 N (M-NH4) 490/ 492 209 ( M-NH4) BOBSE06/011312
210 OCHF, (M-NH4) 484

127
Me
S,/ Hy—OoMe 458
191 Y/ W (M+H)
Me N
192 O oot
Me _
193 \i’ ';\ (gfggw
Cl

S CN . 507/509
194 W O (M+NH, )

Me

s

195 |IID L)
c

4

F
Q|
(M+NH4)
(0]

S
\ 482/484
196 Q (M+NHy)
) OEt
c
S == 437/439
N
197 | /W (M+H)
c
S
F 507/509
198 O | / (M+NH,)
cN
c
N 406/408
199 @AQD it
ci
S [
N 466/468
200 | 7N\ A4 (M-+H)




211 OCHF2 (NH NH4: 470 212 (M+NH 4; 490/ 492 213 (M+NH

4) 417 214 (MtH) Reference Exanple 1 3- Brono -
W@ 20031012326 -

, 3- di bronobenzene (3.7

m) was cooled to - 78 OC und@B argon at nosphere,

g)

|- (5-

t hi enyl met hyl ) benzene (1) A sol ut PORJRR0041011312

in tetrahydro - furan (25

and

thereto was added dropwi se -n- butyl lithium (2.44 M
hexane~soluti-on—5-55-—+) The—reactonnxturewas
stirred at the sane Fﬂ nperature faor 10 |mi nutes, and
t heretp was added r5e-8& sof ut iwn of 5- etdgl - 2}
t hi ophene&&iboxal d N_if tet|rahydrmfnsan
(10 m The mixturg was stirred at the sane
tenpergture for [30 mfnutes, and theretg was-addeda—|
saturat ed amonitum ch %rl de sol ution, and the reaction
m xture was war med t rrpe/ ure.| The mxgure
was exfraciled with g dnd the extfagy was
dried pver nmagnesi um§ , anaSthe slol vent was
evapor pt ed undeln reduted pressure . Thel residue was |
purifipd by siliica ds coI um chr omat ogfr aphy (hexane:
ethyl pcetate =|97: 3. 8 ' ve 3- bronyﬁgienyl ~b
- ethy| - 23 thilen g.) @s 2 palg,)
CN
Me
S O CN 487
204 | (M+NH,)
F
Me ,
S O F 512
205 | / (M+NH,)
CHF,
Cl
S O 530/532
206 | / (M+NH,)
OCHF,
Me
Q|
207 \ 4 (M+NH,)
OCHF,
Me
A S [ )-©N 470
20 /2 W ¢ (M+NH,)
Cl
S/~ )-ON 490/492
209 2 W (M+NH,)
Cl
10 O , \S 504/506
Q OCHF, (M+NH,)
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yel l ow syrup. APCI - Mass mlZ 279/281 (NHH HO)
.(2) The above 3- bronophenyl - 5- ethyl - 2-

wao biosoyiseet hanol (2.90 g ) was dissolved in  PCT/JP2004/011312

di chl oronmet hane (38 m ), and the m xture was cooled to
- 780C under argon at nospher 29To the mi xture were

added triethylsilane (6.18 nl) and boron trifluoride
di et hyl—ether c:rrplﬁx (245—+r)——and—themxture was
gradual ly warnmed to oomtenperature over a period of

one holur. The nl xture Was-Basified wth a satdfht ed
aqueous séditum ny dir og

n \ar YOS i on, (BAMHY he
di chl or onet hane| | ay§r was cYlLLZct &??'Jz ri ed overHt‘lh
magnesjium sulfate, And the invpnfgmag_
under reduced pf essd\ﬂ% The residue was| purified by
silical gel col ur ' e) to giye the
desired 3-2B82onp I rret hydNH,)
benzene (2.57 g 4P- - I\/aés mz
281/ 283 (M+H) . |Reference Exanple 2 5- Brprm - - (4-
Ieth1yI phgnyl nmet hyl ) -Cli H- pyr| din - 2- one 5- Brono -

pyridin - 2- 1. 2 Ibe
bromde (2143 ¢ ’ £‘§ M?%
ormam de (15 mi poté SSi uﬁ)l
carbonpte (1.66]|Q). irred at room
t enper gture overni ghtpmediTuted wth ethyl acetate, and
washed| successi Vel y bri ng. The tract
was dr| ed over nagn N, and the sol ﬁzt vvas
evapor at ed undern reaugcs =sureN” The [esi difd
purified by silijca gell] col utm chromat ogf aphy
(hexaneethyl—acetate = 1071 - 371) 0O giVE b-brono -
| - (4- ethyl phenylnethyl) - | Hpyridin - 2- one:(1.58
g) as colorless crystals. APCI -Mass niZ 292/ 294

Ref reﬁ%ﬁfaégﬁgi Eﬁaﬁple 3veMe M J 1 M HO OH

3-Bromo-1- (5-ethyl-2-thienylmethyl)benzene

(1) A solution of 1,3-dibromobenzene (3.7 g) in tetrahydro-
furan (25 ml) was cooled to -78°C under argon atmosphere, and
thereto was added dropwise-n-butyl lithium (2.44 M hexane
solution, 5.55 ml). The reaction mixture was stirred at the
same temperature for 10 minutes, and thereto was added dropwise
a solution of 5-ethyl-2-thiophenecarboxaldehyde (2.0 g) in
tetrahydrofuran (10 ml). The mixture was stirred at the same
temperature for 30 minutes, and thereto was added a saturated
ammonium chloride solution, and the reaction mixture was warmed
to room temperature. The mixture was extracted with ethyl
acetate, and the extract was dried over magnesium sulfate, and
the solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (hexane:ethyl
acetate = 97:3 - 85:15)'to give
3-bromophenyl-5-ethyl-2~thienylmethanol (2.97 g) as a pale
yellow syrup. APCI-Mass m/7 279/281 (M+H-HZ0) .
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DV Orlps ~"OTIPSf T"ONPS . o0.,00 1Bu Bu 7 5
Bu '-"BU 76 1BU 1Bu 7 In the above schene, the synbols

wae@sas3defi ned above. (1) A solution of silylBCE@EP2004/011312

glucal 75 (see Parker et al Lett. 2000, 2_,
497- 499) (7.00 ) in tetrahy&?@furan (70 M) was
cooled to - 780C under argon at nosphere. Thereto was
aqded dropWsE L - BULYimbih § Jor i M PO 8¢ ot hanol
?Etlon 49.0 m ovép f1 o? 0 n1nutes§ m% ane
2taﬁegMasastdnsedlaedtha danhlbeumethauee(ﬁarml5, and the
and t he

t t
R R e A L S S

agakoute weZSOQadean€r1e€ﬁ§ileaﬁea@éegstmnyeghmlboron
borate (8.90 in one portion. After 15 mnutes, the

réééfﬂ@ﬁrséﬁutu e tiard: wahesd e ke rhlt-difpet At aed Gver mixture

BB AP R M, S et YA 208 e Blorson of one
nhautes, Tlandiexutract £6 basiicd vl \trhtldiaesh’yhr&theraqu'lamm sodium
gﬁtract was washed mﬁ&ﬁgmater and then washed with

VHESITREFRAUN A dn BRSSPy AP OO FrhghbsT o EipPai@yer vas

aBQllQ@té@'V@Pie&%@héﬁ”ﬁ%&ﬁﬁéﬁhmﬂgkﬂf&@@UQﬁQﬂQ&%S%%ﬂ%ent was
to give t he conmpound 76, which was used in the

sebsequenedrender OFE YT R UL 4 IF LIRS Bils friesddiuenwag2purified

PLoeh B B P EameryE- R MBS B sggeipe desived
pBHhcomoé25QéghylIhetnnxhynﬁema§1$benzedeaK2rang) as a

erature under argon atnosphere 17 hours. The
r@rarg?%ﬁsgoﬁm%n Idtazs /n%@%f?e@ ek he

m xture was extracted with ethyl acetate, and the
extract was washed with brine, dried over magnesi um
sBefarencghbxsopyent was evaporated under reduced

p5§§§8ﬁg—39(9L¥§h§EShenylmethyl)—lH—pyridin—Z—one

5-Bromo-1H-pyridin-2-one (1.04 g) and 4-ethylbenzyl

bromide (1.43 g) were dissolved in N,N-dimethylformamide (15
ml), and thereto was added potassium carbonate (1.66 g). The
mixture was stirred at room temperature overnight, diluted with
ethyl acetate, and washed successively with water and brine.
The extract was dried over magnesium sulfate, and the solvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (hexane:ethyl
acetate = 10:1 - 3:1) to give '
5-bromo-1-(4-ethylphenylmethyl)-1H-pyridin-2~one (1.58 g) as
colorless crystals. APCI-Mass m/7Z 292/294 (M+H).

Reference Example 3
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compound 7 (10.4 g ) as a yellow senisolid, which was
used in the subsequent reaction wthout further

w@eoosfoisas i on. APCl -Mass ml Z 569 (MtH) . Ref er erCBJP2004/011312

Exanple 4 5- Brono - 2-net hyl benzal dehyde (1) Met hyl
5-brono - 2-met hyl benzoate (388 Japanese Unexani ned
Pat ent Publication No. 9- 263549) (16.12 g) was
di ssolved in methanol (100 nml), and theegt o was added
10% aqueous sodi um hydroxi de sol uti Q%_ngwm) . The
m xture was stirredut 590C for 40 m nut@es. Under ice
- cooling, the mxturefwas adjusted to pH 1 by
addi-tyon of_10% aque hydr echl-er+cC sol uti on,
an d (ﬁidwith wat ~E-gci pitate ,psvvas
oléec by filtr tl(pn, and dried 10 |ve -brono -

25 L hylzbenzoi ¢ acipgSlga. 16 g) . ES JENE'%‘su rrﬁZ 213/ 215

). (2) The above 5 brono - 2-methylb i d
(Im t@eg)ah@é@ SEHEERd e d Hien SyTERILSr GRSt ﬁéxéieeef%gd%a%we

0 e ‘f?ﬂﬁ%ﬁoﬁgg%f’dr d gl‘a'&' L0171 819 68 dytjead M N org.

or mam The m xture was
Steltrtr e@IOG\O r&o#@ﬂeﬁﬁ@ﬂatﬂr@eﬁgﬁrlﬂ Hegurahy ditvef v énf ml) was

v(\:lao%l%\éta%ﬂra&%d, und g%dgggged ress re to ghvge§ b&zggoadded

nzoyl orid

Rl sRdt Lipu ey T ﬂ'l@:h@ﬁﬁﬁi hanes M%%hﬂ'dﬁe soaﬁdlbheréfﬂ @ ml) over

was added N, 0 - di et hyl hydr oxyl am ne hydr ochl or| de
@pe3igp Ofolﬁh@lﬁil%?é‘tre 8 BHEEH At Het rred at the same

Y, Im&atet}%xltqft? e £4Q M ) fls O%Qd’tﬁ&gwggﬁe@@@ YEEmWashperature,

S o0m tenperat uré overni ght. The sol vent was
%t\tﬁpdhﬂtteﬂammierrneeﬂtﬁmd I esisurtes .anfihehsikssicdueagasooled

t t d h eth d
cpitacted With et peeLate g g et ayecoeslitl (o.s0

W@Beﬁm.%n%ab%&ﬁﬁ%%.aQHﬁﬁéﬁ $9dh U twsly oged weadininat esolution
solution, and brine. The extract was dried over so

SRS aleEmeshd Ot HEOB ol YBAE E WRSL R VAT &t 8¢ TdrdePT r%@%g&Pr r and
eSS $ ng aQi!d}é% water (100ml) at 0°C. Themixture was stirred

for 30 minutes, and extracted twice with diethyl ether. The
extract was washed with water, and then washed with brine. The
resultant was dried over maghesium sulfate, and the solvent was
evaporatedunderreducedpressuretogivethecwmpound76,which
was used in the subsequent reaction without further
purification.

(2) The whole amount of the above compound 76 was dissolved
in toluene (65 ml), and thereto was added pinacol (2.24 g). The
mixture was stirred at room temperature under argon atmosphere
for 17 hours. The reaction solution was poured into water, and
the mixture was extracted with ethyl acetate, and the extract
was washed with brine, dried over magnesium sulfate. The
solvent was evaporated under reduced pressure to give the
compound 7 (10.4 g) as a yellow semisolid, which was used in
the subsequent reaction without further purification.

APCI-Mass m/Z 569 (M+H).
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N-nmet hoxy - N-nethyl - 5-bronp - 2-nethyl benzam de
(12.25g) asoil. APCI -Mass m Z 258/260 (MtH). (3) A
waolsnisee of the above N-nmethoxy -N-methyl - SPOT/DFR004/011312
2-met hyl benzam de (12.2 g) in tetrahydrofuran (100 nl)
was cool ed to -78 OC under atganatnosphere. To the
m xture was added dropw se diisobutyl alum num hydride
(1.0 Mtoluene solution, 75 m), and the mxture was
stirred at the sane tenperature for one hour. 10%
RQFREH RY Ereeplier i4c &@i@r@ﬁtb-ba-hﬁmt}(ﬁnoemjamWMed
thereto, and the m xture was_war nmed

tidnper Metpgl FhBrAIRCar @e%%l@???aé?@d ﬁF?hJ@Pﬂpﬁse

%&% ‘1 W G4 ARd p i*i%%tﬁgﬁc%s' veby 3w a16.12 g) was
a ura aqueous s |um hydr ogen carbonate sol ution
aﬁdssta:mvreei ithenetkiamadt (A9 ddi)ed aovertheaghesivam added 10%
sulfate and th 9c;_ﬁl@g{grgitﬁa\g% Ea%(cj):r egmff“%hé%%@ﬁﬁ was

ive
%tklrr‘}@?i at%d’ﬂi’i hylbenzahdebyde (8dgs 1@)8 o@;B(IIJ.ngl\/EtBBe mixture
m Z 213/ 215 (MrH+MeOH H20). Reference Exanpl e ,
Ry gyeo ustzd &kl BHol-bY- a@@;t%g%yqf 108 FPEHA %@ chloric
I nz
LR AR SO AR 0 e oo
’\Wle_ea:dxmﬂ h;p(a‘ily‘utmiﬁlmn den@.dzidd tandNWe - di met hyl f

e e Pariails B LT b eae BT SbarEgors 10

ugﬂgﬁ reduced pressure to give 5- bronD - 2--
| orobenzoyl chioride. This conpound and 2-

g&%ﬁltﬁih@?pﬁ@@éfe( 2%@;11%&@%@9@; epe@iicnacid (10.0 g) was
i.chl or a

ﬁusrﬁ nuc%%ﬁ{%()?? %%B?ﬁth?ﬂg %@G%qum%%%agggggtaagere added
sdstaIryed o&tlotrheiesaﬁeltrehp@rrm Ny §-flomebhglfioymamTde (2 drops) .
reaction m xture was ured intqQ a col 10%

it GERTOIEes VAS GLEF B B, T TNE TR Thas | Nours. The

exd I-AGteds M te!kraeéctwaltéwahﬁieef e naeds was was heidre
-successively with 10%
5-bromo-2-methylbenzoyl chloride. This benzoyl chloride was

dissolved in dichloromethane (200 ml), and thereto was added
N, O-dimethylhydroxylamine hydrochloride (12.3 g). To the
mixture was added dropwise triethylamine (20 ml) at 0°C, and
the mixture was stirred at room temperature overnight. The
solvent was evaporated under reduced pressure, and the residue
was extracted with ethyl acetate, and washed successively with
water, 10% agqueous hydrochloric acid solution, water, a
saturatedaqueoussodiumhydrogencarbonatesolution,andbrine.
The extract was dried over sodium sulfate, and the solvent was
evaporated under reduced pressure to give
N-methoxy-N-methyl-5-bromo-2-methylbenzamide (12.25 g) as oil.
APCI-Mass m/Z 258/260 (M+H).

(3) A solution of thq above
N-methoxy-N-methyl-5-bromo-2-methylbenzamide (12.2 g) in

tetrahydrofuran (100 ml) was cooled to -78°C under argon
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aqueous hydrochloric acid solution, water, a saturated
aqueous sodi um hydrogen carbonate sol ution, and bri ne,

wa@pasaiizedl over magnesi um sul fate. The sol vent P@E$P2004/011312

evapor at ed under reduced pressure, the residue was
purified by silica gel colunﬂ3@hronatography
(hexane ethyI acetate = 100:1) to give 5-bronmo - 2-

SRR T hDussfer MMl Lol g

tatlemab@;\tre r@d&ﬁ@t@ 120 (Bm|t@ﬂ®1[é|ﬁ1%rl)elol51t1©tnhyl75- ml), and the
2-thi enyl ketone (5 29 i n di chl or onet hane

50 -
adertoriet RPeS T 50REY 5\%a§%8o%¢ué%l GRS T3 Ideke gea( arg%%hla 10%
hﬁf L Weho ﬂqgglgrQ@fﬁ fﬁﬂngUMS% hane,44. £§Héﬂ)ghereto,

oron tr| uori d|e ether conplex (6
Sunsemaemukﬁureheastwammedmae soomregnperapone.  The mixture

t enper ature for, and was coal e

S SEbbFrhgt Wit R At et b e d s ar Pl W Eesivery
AUSOH S Qdidadygheges starikenayersgkttdaboraitk sbeution and
m xture was extracted with chloroform washed with

vt irves; aﬁaedexéaa@t/érfamﬂg-’rt@sq @ifiesumpapesiumhgusbpentand the
@QﬁQ%ﬁg) %%Jﬁ@& %é@ﬁ%% fés@@getheﬂﬁ§§egH8uewas

¥ silica ge col um chr omat ogr aphy

(éuﬁﬁﬁmﬁldd)up\gﬂﬁbkﬂ%hnmmoia rettihgrldendaldedrydst hyd. 73 g)

At e PN bt e o A e |- (5 e pr opyl

- 2-thienylnethyl) benzene 3-Bronpbbenzoic ‘acid and
2-n- propyl t hi ophene were used and treated in a manner
HRefidegnee ReEdlence Exanple 5 to give the target

ethy! t Hi-aphene A-3:HO rgpanzciet pahiydr6f. GPag) (@@ﬁ1$u$W$£ded in
Cc?loclheldogoome %#em??o malr g,ogngtt@esrperlto were added oxalyl chloride
(2.2 ml) and N,N-dimethylformamide (2 drops) . The mixture was
stirred at room temperature for 6 hours. The solvent was
evaporated under reduced pressure to give
5-bromo-2-chlorobenzoyl chloride. This compound and
2-ethylthiophene (2.38 g) were dissolved indichloromethane (20
ml), and thereto was added aluminum chloride (3.11 g) at 0°cC.
The mixture was stirred at the same temperature for one hour.
The reaction mixture was poured into a cold 10% aqueous
hydrochloric acid solution, and the mixture was extracted with
ethyl acetate. The extract was washed successively with 10%
aqueous hydrochloric acid solution, water, a saturated aqueous
sodium hydrogen carbonate solution, and brine, and dried over
magnesium sulfate. The solvent was evaporated under reduced
pressure, the residue was purified by silica gel column
chromatography (hexane;ethyl acetate = 100:1) to give
5-bromo-2-chlorophenyl 5-ethyl-2-thienyl ketone (5.29 g) as an
0il. APCI-Mass m/Z 329/331 (M+H).
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and thereto was added dropw se n-butyl lithium (1.56 M
hexane solution, 17.1 m) . The m xture was stirred at

W0 b@soses t enperature for 30 m nutes, and cool BAT/IR2004/011312

780C , and thereto was added dropw se a suspension of
5-brono - 2-met hoxybenzal dehydé (5.74 g) in
tetrahydrofuran (60 M) . The m xture was stirred at

same erature for, 2 rs, war d
RS, o oL S R ot et ST e et T S SRl
‘BhlthEerzSQthh@l KEhenBl Xt upe YRS extiratiadmettetchyl50 ml)
acet a and the extract was washed with brine, and

dra@tm:etrraskﬁn BRTEUl Fas €ooTiRsl BHeEACNES Cdvagor @ Fhereto
gg%%r d%%ﬁc %%ﬁ%%uggleEHglsg ag Wa%9pﬁﬂ'fb%@ B¥ron
ol chromato hexane et yl
%Qaﬁaﬁeridﬁog ?1et8§115ﬁhéo g®mpléxbf@ﬂbrﬂ. Subsequently,
nmet hoxyphen - 5- eth - 2-thi | met h .99
5)‘1%@%%5@@0%%%%%6 £ gy TR %8@%,(1% fidurs, and
%MEHngg%d £43 1 Then aboviR - ANth . ZTBEEH@ﬁNﬂﬁﬁﬁﬁé was added

ethyl - 2-thienylnethan | was treated in a_nanner
su m’tlarat@d R@J@O@ﬁc@o@@my@mwe@qar@@@% selptdes -and the

- t h
o i R P L, an
’%ﬂ@éﬁ@Werhmgh@sﬂmﬂwﬁlfatéhl€H¥iBelhghywaamvaporatedunder

nmet hoxybenzene 2- Ethylthi ophene and 3-bro

EaﬁéFﬁﬁ&VﬁéﬁféF&ehﬁﬁé wefelgse u%nﬂaerﬁﬁ%ig%QIQy silica gel
I fer a 0 give the:

T, Sk deherensa Bay ek o g ve the

(quoo@ﬁchloz:oﬂm (@myetiatlnyd -t s emydme (bl ) pepzene (4.52 g)

Prog¥ ﬁH_hene and 3 br onobenzal dehyde were used and

t1%edt &¢ Stanner S mi lar to Reference Exanple 7 -

(1) to give 3-bronophenyl - 4-n-propyl - 2~thienyl

net hanol . APCI Nhss m Z 293/ 295 (M+tH H20 ).
Reference Examp e 6

‘3—Bromo—l—(5—n—propyl—2—thienylmethyl)benzene

3-Bromobenzoic acid and 2-n-propylthiophene were used and
treated in a manner similar to Reference Example 5 to give the

target compound.

Reference Example 7

5-Bromo- (5-ethyl-2-thienylmethyl) 2-methoxybenzene

(1) A solution of 2-ethylthiophene (3.00 g) in
tetrahydrofuran (36ml) was cooled to 0°C under argon atmosphere,
and thereto was added dropwise n-butyl lithium (1.56 M hexane
solution, 17.1 ml). The mixture was stirred at the same
temperature for 30 minutes, and cooled to ~-78°C, and thereto
was added dropwise a suspension of
5-bromo-2-methoxybenzaldehyde (5.74 g) in tetrahydrofuran (60
ml). Thendxturewassti;rajatthesametemperatureforZZhours,
warmed to 0°C, and thereto was added a saturated aqueous

ammonium chloride solution. The mixture was extracted with
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(2) A solution of the above 3-bronophenyl - 4-n-propyl
- 2- thienyl nethanol (2.4 g) in acetonitrile (10 m)

worwsatded dropwi se to a m xed sol ution of PCT/JP2004/011312

chlorotrinmethylsilane (4.54 m) and sodi um i odi de
(5.36 g) in acetonitrile (10135 at QOC, over a period
of 2 hours. The m xture was further stirred at roon1
e rature for nut es, and cool ed ai.n . :
R S Eh! aonnE f g o ragotr She A9 PRATRY 4pa aried
%)ve\ﬁa§o§£jgﬁdsdlrﬁt% 0, TaB0sd et Xiay év%ér&téﬂh&dﬂ@ﬁ r@duced
for 0.5 hours. The m xture was extracted with
@trlwslsal(r@t at @hemgﬁe@ugu@@és@uvefyew by 8hlhgaesns column
dlun1th|os | f an r.inne, o an :
& SRt 28 b ﬁ%gﬁﬁg %£h9$he sd?V%ntqﬁgsoeva%%rg% ed © 9HVe
@nmronfoe@umh@&m@m@rl—m@tma -resihdee yiae tpuamioli €d.99 g)

osonis B0k g, “TRSPAE AL s
qbéas epLosless oil. Reference Exanple 10

romo-2-chloro - |- (5-n-propyl -2-thienyl nmethyl)
[Seizeme -5 nBrt(hmyph@nyéJﬂSme@@e’rloimt@ igaivd rgridanol was

0 Ithlo hene wer.e r
St £B. RArBY s BrA B St e TRapaR I 12 eo sive
camm@mﬂ %tefﬁweﬁﬁmlﬁleﬂlﬁ —Br—mm@-}dmizhmeya-s oil.

2- thienyl nethyl )benzene 2-n-

MﬂﬁﬁoﬁH&héléd§1§ b - 2- net hoxybenzal dehyde
mere used and treated in a manner simlar to Reference
Exanple 7 to give the target conpound. APCI -Mass nlZ
R 3Zh qeVERpmpRef 8r erfce ExEmpl el @@Wlenymethyl —4-
etgﬁl !2 t_ hi enyl met hyl) benzene 3- Ethylthlophene and

hyde were used and treated in a manner
si-mdrarl 4o Jjefarened Exarphe-9-netgbxgbthealldepgtie were used

co ound. APClI -Mass m Z 281/ 283 ( f@
treated in a manner similar to Reférence Example 7 to give

_the target compound.

Reference Example 9

3—Bromo—1—(4—n—propyl—Z—thienylmethyl)benzene

(1) 3-n-Propylthiophene and 3-bromobenzaldehyde were used and
treated in a manner similar to Reference Example 7 -(1) to give
3-bromophenyl-4-n-propyl-2-thienyl methanol. APCI-Mass m/7%
293/295 (M+H-H0) .

(2) A solution of the above
3-bromophenyl-4-n-propyl-2-thienyl methanol (2.4 g) in
acetonitrile (10 ml) was added dropwise to a mixed solution of
chlorotrimethylsilane (4.54 ml) and sodium iodide {(5.36 g) in
acetonitrile (10 ml) at 0°C, over a period of 2 hours. The
mixture was further stirred at room temperature for 5 minutes,
and cooled again to O°C.' An aqueous solution (10 ml) of sodium
hydroxide (1.0 g) was added thereto, and the mixture was stirred

at 0 °C for 0.5 hours. The mixture was extracted with ethyl
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Ref erence Exanple 13 3- Bronmo - |- (4- chloro - 5-
ethyl - 2- thienylnmethyl) benzene (1) To a solution of

W®G200810I03k6 - 2-t hi ophenecar boxal dehyde (6.0 g) PeT/IR204/011312

di met hyl formam de (60 m ) was added N
chl orosuccinimide (8.57 g), d@® the mi xture was
stirred at roomtenperature for 2 hours, and

subsequently stirred under heating _at 600C f

RGre Lo A1t BRGEEPRT AP0 (A DTG e TRt WEshiosulfate
agdded 1bher 4 0er &y bhe nd, xaﬂaeam byetrthesdstirdieifate. The
under heating at 600C for 2 hours. The reaction m xture

mév,@@@r@@s iavtap apRtead uang Tt FRIRESE e SRS SexBRactig) residue
ceta s r

e el B SRS OE AR e, Meane)
@&d@c@dbmbassupe4-&H@rb@@lpesmduenwasbenmeheed1b@7 g) as
siliica gel colum chromatography (hexane :ethyl
5§0404tl€5S 83:11) to give 4- chloro - 5- ethyl - 2-
t hi ophenecar boxal dehyde (3.1 g ) as colorless oil. (2)
The above 4- chloro - 5-ethyl - 2-

t_ ifepleavec &xoopdledéllyde was treated in a nmanner
I;E' %r 50 %ﬁfereqce5E§e}o byl —2=thi . bénzene

Ve Hremoei2l-c hARBGlo belass ird éc34i7/a31¢9 2(—M+Iﬁ-r|@>@ﬂi)thlophene were
Reference Exanpl e 14 5- Brono, ﬁ le 5 ¢
@#es! gng- %%%?%Wd} db@ﬁ?BerTFﬁjr ifﬁeh? Re -erﬁ“ﬁv?t fypre--e 2 to
)g}i?fézec@l% gl @3R)dHdon of 4- keto- 4,56, 7-
tetrahydrothlanaphthene (9.83 g ) in ethylene glyco

(100 M) were added hydrazine hydrate (10.4 nl) and

orassi um )g{dI‘O)ﬁ_l deL1(13 0 g), and the m xture was "
§¥+%#eéLﬂﬁ§%F~§¥geﬁ—afﬁDsphere at 190 OC for 4 hours
BB dRacid-aie tiodyHle- mm@dmmnmnyﬂmmenm lregzene
and poured Into water, and the n1xtur extrc§%fd

&e were

Vi T BRI thdeplieae e &1%0—@59

ﬁﬂﬁxﬁ%h@dt9¥§fe§qgﬁ%ﬁhﬁHhE§t§1mllar to Reference Example 7 to

give the target compound. APCI-Mass m/Z 325/327 (M+H).

Reference Example 12

3-Bromo-1-(4-ethyl-2-thienylmethyl)benzene

3-Ethylthiophene and 3-bromobenzaldehyde were used and treated
in a manner similar to Reference Example 9 to give the target

compound. APCI-Mass m/Z 281/283 (M+H).

Reference Example 13

3-Bromo-1-(4-chloro-5-ethyl-2-thienylmethyl)benzene

(1) To a solution of 5-ethyl-2-thiophenecarboxaldehyde (6.0
g) in N,N-dimethylformamide (60 ml) was added

N-chlorosuccinimide (8.57 g), and the mixture was stirred at
room temperature for 2 hours, and subsequently stirred under
heating at 60°C for 2 hours. N-chlorosuccinimide (4.00 g) was

further added thereto, and the mixture was further stirred under
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The solvent was evaporated under reduced pressure, and
the residue was purified by silica gel colum

wa@ boosoexseqr aphy (hexane) to give 4,5,6, 7- PCT/JP2004/011312

t et r ahydr ot hi anapht hene (2.73 as colorless oil. (2)
The above 4,5,6, 7- tetrahyd gthianaphthene was

treated in a manner simlar to Reference Exanple 5 to

G 1P PReMBo°c2ro M R rs | - Thd, Bebecfion mixture was poured
tetrahydrobenzo [b]thiophen - 2- yl nethyl) benzene as

drdol vekess soflithe ARGItUMEs yam 2x84arBagd with ethyl acetate,

MtH) . Ref nce Exa 15 .5-_Braono;:-. 2- 0 -mil <
T 1 BT o, 523 Rt 5 PR SRS ohs gl vent
2raf eivp or atdetitydrhirepherel was ssieat, ednd themarrddue was
simlar to Reference Exanple 14 to give the tar
L bap@i Liges 99k zoalmslfrmﬂﬁ)qgr@@?@r e
16 5r.Bromm, 437 Chloro - |- (2- thieno [3,2-b
]t |eﬁ% nmet hy ) bené@hg (1) 5- Bromo - 2-
;fﬂahﬁdnaﬁaﬁathyﬁ1ﬂ1Mhidph§ﬂﬁﬂ¢ﬂh®&§hﬁﬁhﬁﬁe:ﬁ&ﬁﬂ &) @
ef erence Exanple 4- (2) and (3) to give 5 brono - 2-
cqﬁlcﬂfg‘k?esr?zéﬁlaehyde. APCl -Mass mf Z 233/ 235 ( MrH+MeOH
H20 ) . T62) aPakrcaloe 15T Bbrewe hy122 -ehliopbkerzalrtekpdechyde
and thieno [3,2-b Jthiophene (see Fuller, L.; Iddon

et
ane:ethyl

Blas $epledkin aymanner eRBilatoke HRid oy Ayempleggrto give

165 - 3470), \ € fn. |4HJ1an
it RS B D A TSI B d0 o <
(=11dv enid [ 3APCA-MelsisemyZm8éAYBY SbeMAEn¥eQd)col or | ess
oil. APCI -Mass niZ 343/ 345 (M+H). Reference Exanpl e
17 5- Bronpb - 2- chloro - |- (5- chloro - 2-

thd end e hlamdienzene 2- Chl or ot hi ophene was treated

im a manner simlar to Reference T
5-Bromo-2-chloro-1-(4,5,6, 7-tetrahydrobenzo[b]lthiophen-2-

ylmethyl)benzene

(1) To a solution of 4-keto-4,5,6,7-tetrahydrothianaphthene
(9.83 g) in ethylene glycol (100 ml) were added hydrazine
hydrate (10.4 ml) and potassium hydroxide (13.0 g), and the
mixture was stirred under argon atmosphere at 190°C for 4 hours.
The reaction mixture was cooled to room temperature, and poured
into water, and the mixture was extracted with ethyl acetate.
The extract was washed with water, and dried over sodium sulfate.
The solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(hexane) to give 4,5,6,7-tetrahydrothianaphthene (2.75g) as
colorless oil.

(2) The above 4,5, 6, 7-tetrahydrothianaphthene was treated in
a manner similar to Reference Example 5 to give
5-bromo-2-chloro-1~(4,5, 6, 7-tetrahydrobenzo[b]thiophen-2-yl
methyl)benzene as a colorless solid. APCI-Mass m/7Z 341/343

'

(M+H) .
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Exanple 5 to give the target conpound. Reference
Exanple 18 5- Bronmo - 2- chloro - |- (5-phenyl nethyl -

wQ200sl0180¢/| et hyl ) benzene 2- Benzoyl t hi opheneP@®E$P2004/011312

treated in a manner simlar to Reference Exanple 14 to
gi ve the target conpound. APCB8 Mass m Z 377/ 379
(M+H) . Ref erence Exanple 19 5- Brono - 2- chloro - |-

5- &2- th'en |) -.2- thlenylnethyl) benzene 2,2’

a1 - 2- chl orobenzal dehyde
shizaiped o-rhReier-ange -Bxagple -t hiyl)-2wene cusatheangl) -
freated in a manner simtar to Reference Exanple 9 to
@em@emﬁe target conmpound. APClI -Mass m Z 369/371

( s I B (

oro 2 f%y%h %ﬁ%gat%l%%ﬁ%gﬁ &%gogﬁgfteﬁsln %" manner

%ﬂﬂﬁﬂﬁ&*h@nR%ﬁ%réﬁﬁeTExamﬁbéulﬂOhoO@l@bkﬁﬁHﬂtar@ét compound.
chlorothlopheneé&ﬁ %ﬁt t hi ophene - 2-boronic acid
AEGBOYG S Wt PRd/S nyl phosphi ne) pal | adi um (0)
(1.20 g) and 2M aqueous sodi um car bonate sol ution

(31.3 M) in dinethoxyethane (100 mM) was heat ed under
lﬁéﬂapenmakﬂxamnkﬂ1b&nnsphere for 2.5 hours The

re 2%

| m@SSUBQBramd Ehehlesoﬂaﬁzmas @uidfwed byestédcangelmanner

RS, R SHSBES s St w2 S il & G2 (o)
g%&@%w%%hl(éomﬁloﬁeh}%e thieaylMathi gphenssands

brono - 2-nethyl benzoic "acid obtained in Reference
EM%ﬁﬁMEOﬂ HzP) .were used and treated in a manner

R e e e S

2:}{&34&13/{!3 Joenzene @man<alserd s leal,i d. ;APGHonMaBs; fiZith, K.
3§?C?82hegm+2oc Perkin Trans 1 1997, 3465 — 3470) were treated
in a manner similar to Reference Example 9 to give
5-bromo-2-chloro-1-(2-thieno[3,2-b]thienylmethyl)benzene as

colorless oil. APCI-Mass m/Z 343/345 (M+H).

Reference Example 17

5-Bromo-2-chloro-1-(5-chloro-2-thienylmethyl)benzene

2-Chlorothiophene was treated in a manner similar to Reference

Example 5 to give the target compound.

Reference Example 18

5-Bromo-2-chloro-1- (5-phenylmethyl-2-thienylmethyl)benzene

2-Benzoylthiophene was treated in a manner similar to Reference
Example 14 to give the target compound. APCI-Mass m/Z 377/379
(M+H) .
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Ref erence Exanple 21 5- Brono - 2- chloro - |- (4-
chloro - 5- ethyl - 2- thienylnethyl) - benzene

WQ@20880128k6 - 3- chl or ot hi ophene (see Japanese UPERaPR0OOMA 1312

Pat ent Publication No. 2000 - 34230) was treated in a
manner similar to Reference Bx<3&mple 14 to give the
target conpound. APClI -Mass m Z 347/ 349
I\e/Hr . Ref erence _Ex le 22 5- Chloro -

arget conpound was prepared
BCRIHND 10 13 E11hae desahiked i) 2Japdresa rdtexdnibred en
Patent Publication No. I0- 324 632. Reference Exanpl e
23 2% ~BRitgrhpphege @ﬁdwmma—%@hl(oazo zZgrlglehysle obtained in

tZRhI ¥e|n)c E%gt r&p@ el’p@ Wg eg%’éze%fq%r%' tat@ A0 5 manner

|op ene a - chl orobenzoi c

@(:Lmd_l\aefr e:ot redieatrice &xmmier Sitw l@ve ahikeftermgrede compound.
le 5 to, give e target conmpound. Reference

é? -IP@S?Ms/ZgB”r%hU zﬁMJ%ﬁroro - I- (5- trif

| uoronmet hyl - 2- thienylnmethyl) - benzene 2- Trif

| uor onet hyl t hi ophene (see Japanese Unexam ned Pat ent
Reflereatd o ENmpP 12000 - 34539moahd 5- bronn - 2-

E(><larm| Bo7at soluVEOhheft aFgebmoeﬁpohmdroRefLephane (4.11 q),

Exanpl e 25 5- Bro - - (5- (2- dyl) -
Zhltqﬂf@ﬂﬂr?eTk}ﬂﬂ nl%er?‘zcéﬁje {1‘}1) %.9) (r2- éym(jwl)oy” i

thiophene @nd sn P hl%re %JHlOlréH)ﬁﬂrzadcpbethezo g) and 2M

obt al ned |n eference 1) were treated in
aaqmﬂmm sgplrrumacrancl@prmt%rs@rl@él% L e3l)( Ly digngfikexyethane

n;?rlre‘f' anotytgegpgg %%:reeS%lqlp%\l\édeey%%’%?A)aﬁénO?sphere for 2.3
3&Qﬁ332 (WhE) reaction mixture was cooled, and extracted with
ethyl acetate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (hexane) to give
2- (5-chloro-2-thienyl)thiophene (3.37 g) as pale yellow oil.
(2) The above 2-(5-chlorc-2-thienyl)thiophene and
5-bromo-2-methylbenzoic acid obtained in Reference Example
4- (1) were used and treated in a manner similar to Reference
Example 5 to give
5-bromo-1-(5-(5-chloro-2-thienyl)-2-thienylmethyl)-2-methyl
benzene as a colorless solid. APCI-Mass m/Z 383/385 (M+H).

Reference Example 21

5-Bromo-2-chloro-1-(4-chloro-5-ethyl-2~thienylmethyl) -

benzene

2-Acetyl-3-chlorothiophene (see Japanese Unexamined Patent

Publication No. 2000—34?30) was treated in a manner similar to
Reference Example 14 to give the target compound. APCI-Mass
m/7Z 347/349 (M+H).
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(2) A solution of the above 5-bronp - 2- chl orophenyl
- 5- (2- pyridyl) - 2- thienylnethanol (3.52 g) in

W@ pdos/0k2306 oacetic acid (45 m) was added to a BOT/IR2001011312

of sodi um borohydride (1.75 g‘%%in trif luoroacetic
acid (45 m), and the mxturel4fds stirred at room
tenperature for 4 hours. Trif |uoroacetic acid was
evapor at ed under reduced pressure. The resi due was

basi fied with an aqueous potassi um hydroxi de sol uti on,

Reif exdrieetBetamp I 2 et ByChebher4-theheithacpheas

dried over sodiumsulfate, and the soqlvent was .
elRpSrared RTRAUIEHEE BF gL p 6COTFhRd (1657 Bg&hrgdescribed

gﬂ% T‘ré S dsy @Aéié‘r@lrg&ﬁ SOl &hY %@R\m’ (Texangs 3o

acetate = -4:1) "to give 5-bronmo - 2-
chloro I - (5- (2 pyrldyl) - 2- thlenylnethyl) benzene
(2.42 ék a | or]l ess solid. APClI-Mass m Z 364/ 366
( = e 265 Bromo - |- (5- chloro

'SQBréﬁ6£¥W&HE5fbdﬂ ¢ 2= ( pheiyd benzene: drly1)5-2 -Brioihyimethyl)
Z- 1odobenzoi ¢ acid (see‘Jorg Frahn, A .-D eter
SEHEH%E% Synthe5|s 1997, 1301 - 1304) and

c i
R R e
Zacidnw&u&rnﬂdqﬂ@d Lh—a|mdnbemzemaléarcbboRééesencé Example 5

% qutlon o f the a ove 5- bromo - |- (5-

d?%ve © tHREHT fEPRTYS - 2- i odobenzene (1.0 g )

|n dlnethoxyethane (10 m) mere added phenyl boroni c
acid (310 nig), bis (triphenyl phosphine) palladi um
(R&ﬁéﬁﬁ&ﬁﬁiﬁiﬁ@ﬁk%Sﬁ@;_and 2M aqueous sodi um car bonat e

Qmﬂmmmmmydrogen carbonate solution and the n1xtu}e was

e acted with e etate,and dri ed ov sod
KPR R s GO oS0 Mo Tndiiulia patent
PB@SBIELs 1 @did.he ooesizdus 9%&11&%*51':&60-@-YCISléi&{s’erQ;ﬁildehyde

"col utm chr omat ogr aphy _
obtained in Reference Example 16— (1) were treated in a manner

similar to Reference Example 7 to give the target compound.

Reference Example 25

5-Bromo-2-chloro-1-(5-(2-pyridyl)-2-thienylmethyl)benzene

(1) 2-(2~Pyridyl)thiophene and 5-bromo-2-chlorobenzaldehyde
obtained in Reference Example 16-(1) were treated in a manner
similar to Reference Example 7-(1) to give
5-bromo-2-chlorophenyl-5-(2~-pyridyl)-2-thienylmethanol as
colorless powder. APCI-Mass m/Zz 380/382 (M+H).

(2) A solution of the above
5-bromo-2-chlorophenyl-5-(2-pyridyl)-2-thienylmethanol
(3.52 g) in trifluorocacetic acid (45 ml) was added to a solution
of sodium borohydride (1.75 g) in trifluoroacetic acid (45 ml),
and the mixture was stirred at room temperature for 4 hours.

Trifluorcacetic acid was evaporated under reduced pressure.
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(hexane) to give 5-brono - |-
(5-chloro-2-thienylnethyl) - 2- phenyl benzene (683 ng)

w@sg00si0k232Ref erence Exanpl e 27 2- Chl orot hi eno PGT/2r2094/011312

t hi ophene (1) A solution o f thieno [3,2- b ]thiophene
(see Fuller, L.; lddon, B.; Sffith, K. A. J . Chem
Soc . Perkin Trans 1 1997, 3465 - 3470) (1 27 g) in

a fura ) ooled der, argon
e e i PRa drb s Bagec avopir o2 Te i O ronide
|$c5hh”¢li'61{,1 £ M:hosne Solith elethylOefhpr . ThEh & sttf£ct was
was stirred at OC for 30 mnutes, and cool ed again to

dmseei ORGdet O HaR 6i'd ks a2 Hind BALBENT Was evaporated under

hesaefloLostiane  (2:dd (ah s cLRLd AYOEOLEAN. {61 e column
n1xt fe-was Stirred af the sa ure

orter draatr ¢ g mnwh waf e ie: él&y]Achimtat‘dfer%tStxMaés BB to give

turated a eous a um chl ori de s |uti
n-‘fa R T s ot et 4 TP Gt | s viie S5 ati zene
%Qoﬁﬁi%Qc%ﬁ@&ﬁe%%d%%ﬁgdpfeﬁﬁeteMa§B3n7§S3GQ¢B®@S1M+H).
purlfle by silica gel "colum chromatography (hexane)
to give 2- Chlorothieno [3,2-b ]Jthiophene (1.19 g) as
j £ anple 28 1- (Benzo [Db]thiophen -
é dithe ‘%§§ X 2- met hoxybenzene Thi anapht hene
M@SBfwmﬁﬁlxi5+bhﬂdﬁﬂﬁﬁﬁthﬂéﬂj}meﬁhyﬂ%#ZthﬁnylbenqﬂHE'7

g| e the targe ound. ESI-Mass_m Z 33 /333(M -
Hfl e&iﬁﬁ Q-3¢ BenET B TH . ."Dieter

yé&?mwéz) syn%h%%owﬁ 1@6'10ﬂ9b@|5‘zz%&ﬁZIB!@B@BEBE%Bﬁene were
and 5-brono - 2- chlorobenzaldehyde obtained in

Rerf &3 e el TExampA a6 -s {md Lajerteo thafarands xammirerS to give
t f t
Sé r%%c?rﬁo £ Ef ﬁf&&@%&%é&@ Vez :Lhoeﬁlék?e{rgzeéne as

nmpound. er ence
(&blmﬂ13§$emtb.[b]th|ophen - 2- ylnethyl) benzene

(2) To a solution of the above

5-bromo-1~(5-chloro-2-thienylmethyl)-2-iodobenzene (1.0 g)
in dimethoxyethane (10 ml) were added phenylboronic acid (310
mg), bis(triphenylphosphine)palladium (II) dichloride (85 mg)
and 2M aqueous sodium carbonate solution (3.8 ml), and the
mixture was stirred at 50°C overnight. Added thereto was a
saturated aqueous sodium hydrogen carbonate solution and the
mixture was extracted with ethyl acetate and dried over sodium
sulfate. The solvent was evaporated under reduced pressure,
and the residue was purified by silica gel column chromatography
(hexane) to give
5-bromo-1~(5-chloro-2-thienylmethyl)-2-phenylbenzene (683

mg) as oil.

Reference Example 27 2-Chlorothieno[3,2-blthiophene
(1) A solution of thieno[B,Z—b]thiophene (see Fuller, L.;

Iddon, B.; Smith, K. A. J. Chem. Soc. Perkin Trans 1 1997, 3465
- 3470) (1.27 g) in tetrahydrofuran (30 ml) was cooled to -78°C
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5- Met hyl benzo [ b]t hi ophene and 3- bronobenzal dehyde
were treated in a manner simlar to Reference Exanple

wQ@ 2006/00p32€@ t he target conpound. Reference ExanptEBJIR0043611312

Brono - |- (6- fluorobenzo [b]thiophen - 2- ylnethyl)
benzene (1) To a solution of 1#A2-difl uorobenzal dehyde
(5.0 g) indinet hyIsqu oxi de (100 m) were added

(ﬁqﬁq\% atrgﬁgg% ?E%e %‘%F?Edt ri eta%am ipe w:Ls%tn butyl

ThecHRact | 1or59nwtw>@w@55dmwlaﬂq i r8.0/0 agk)col d‘h‘éatnﬁlxture was
The m xt ure Was extracted with et hyI acetate,

Wik ned aF Qrfd £Bri Henigng gri 2l 6Per e@o@%hﬁlm f&? eC Added

i Ped die S AR e TR e o) dn

ctmfmmwmmar( hex anie .. eﬂ?hylmaxétaéewas?sﬂn)rred‘gélt/ethe same

13er%r]%eJia[)ttou()r;ef gge{%%ar bonxl benzo [tb]@hé %&C{%Eg%eto vas

ﬂhga%QQMEeQaédé&ﬁ@ammgnEERWQQBEEﬁQBMhQQﬂéQ and the mixture
b] t hi ophene was treated in a manner simlar to

R@%reeqt@@q&m\wnémetby} EEQﬁ’@ﬁ% 6Thel GoLBBBRZGas evaporated

LBlo] S8REPec oL EE DO PP 3R ERLOLESRR vy sasca oen

fémmmmdatﬂdqﬁmgen hesZaney) cary bpixwd i ¢ acid was

( eat ed | ?fmérk&ltrpll!?agftto Fi erence Exarrploe_L

- N- rret hyI car barmyl ) benzo [Db]thi ophene as col orl ess
povvder APCI l\/hss mz 240 (MtH). (4) Asol utionof 1, 3-
e FENY 4D 1) in tetrahydro - furan (10 m)

hﬁxmﬁﬁihan@ma@ ’&ﬁemﬂéd iThe maemaetzr osmmmlbazurtso vmference
CES toﬁi%éée”ﬁw%%ﬁp” Ul o0, RS

331/333(M-H).

Reference Example 29

1- (Benzo[b]lthiophen-2-ylmethyl)-5-bromo-2-chlorobenzene

Thianaphthene and 5-bromo-2-chlorobenzaldehyde obtained in
Reference Example 16-(1) were treated in a manner similar to

Reference Example 7 to give the target compound.

Reference Example 30

3-Bromo-1-(5-methylbenzo[blthiophen-2-ylmethyl)benzene

5-Methylbenzo[b]thiophene and 3-bromobenzaldehyde were
treated in a manner similar to Reference Example 7 to give the

target compound.

Reference Example 31

3-Bromo-1-(6-fluorobenzo[b]thiophen-2-ylmethyl)benzene

(1) To a solution of 2,4-difluorobenzaldehyde (5.0 g) in
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a solution of the above 6- fluoro - 2- (N-nethoxy -
N- et hyl car banoyl ) benzo [ b]thi ophene (500 ng) in

w0 edosaimsds of uran (3 m) . The m xture was war NeCT/JRR004/011312

roomtenperature, and added thereto was a saturated
aqueous anmoni um chl ori de solld3 on. The mi xture was
extract ed wwth ethyl acetate, and dried over magnesi um

S35 TG ML M55 e L A Aot

C@ .uBmehreret o9& Bphyanhexane: el hy|arﬁb’ehatrraxﬂaﬁ‘:é Bas stirred
85:15) to give 3-bronpphenyl 6- flugrobenzo [b]thiop hen

2ty 80y|C L@é’teéﬁ)éggm o kBy asagtpanemysLrERH Y8Fi Boui&Pél into
S N T
R SRS L R U o S tormapecsace

iwa sherdamireh m&aitmri and foor iRef, eam«:hrl@damdse s@dl(uzl) sgpfate. The

give 3- bromo - |- (6- fluorobenzo, [b th|o 2-
MR yaﬁﬁf@ﬁg%dau%%ﬁe@%e r8far diisTesidue was
?ﬂﬁ'r'ﬁgll%ds% SJ.(JEQ!?&Z %e[lb]dcﬁlﬁrﬂh%'hron%'tdglﬁﬁiﬂw| ()hexane ethyl

f | uorobenzene Thi anapht hene and 3-brono -
pceiajer obehiZal dehyde’anere treated in a manner simlar

eféﬁ%%&g% %%[Q%%I% tn(%/ geﬂne\zﬁgzc{ﬂgﬁttL Cgﬁ{en - ngp@zd

yometdydgs -pCB\FCtH'ID.rTDGC -BI- Mahexylwénié@e (Phi.anapht hene

and 5-brono be eate
einer T8PRPaF St 6-RUREY B e S EXAREVE=T DPBYUPEaZEhR) CnTophene
LA D8t GerROYAds Iﬁ@iﬁr‘i‘éﬁ@ﬁnl@@moeR%%el*en(:@eﬂi@mple 4- (1) to
[ b] thi ophen - 2- vyl nethyl) -brono - 2-
fdiuer dhehlzereo bR @Hdmhﬂ@@%ﬂllmwxylﬂc acid as

be evtlea hRza er S|mlarto
éé%eﬁgﬁﬁgggi (ﬂ¥ g g%vg #ﬁg %gﬁ e?p@ﬂ
(3) The above 6- fluorobenzo[b]thlophen 2~ ylcarboxyllc acid

was treated in a manner similar to Reference Example 4-(2) to

give

6-fluoro-2- (N-methoxy-N-methylcarbamoyl)benzo[b]thiophene
as colorless powder. APCI-Mass m/Z 240 (M+H).

(4) A solution of 1,3-dibromobenzene (493 mg) in tetrahydro-
furan (10 ml) was céoled to -78°C under argon atmosphere, and
thereto was added dropwise n-butyl lithium (2.44 M hexane
solution, 0.86 ml). The reaction mixture was stirred at the
same temperature for 30 minutes, and thereto was added dropwise
a solution of the above
6—fluoro—2—(N—methoxy—N—methylcarbamoyl)benzo[b]thiophene
(500 mg) in tetrahydrofuran (3 ml). The mixture was warmed to
room temperature, and added thereto was a saturated aqueous
ammonium chloride solution. The mixture was extracted with
ethyl acetate, and dried over magnesium sulfate. The solvent
was evaporated under reguced pressure. The residue was
purified by silica gel column chromatography (hexane:ethyl

acetate = 95:5-85:15) to give 3-bromophenyl
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conpound. Reference Exanple 35 2- (Benzo [Db]thiophen -
2- ylnmethyl) - 4-brono - |-nmethoxy - naphthal ene 2, 4-

woRmsons2e | - net hoxynapht hal ene (see J . O aydror/Jew044011312

Org. Lett., 5, (2003) 831) and benzo [b]thi ophene -
2- car boxal dehyde were treated44n a manner simlar to
Reference Exanple 1 to give the target

und Referﬁﬂﬁﬁﬂéﬁgggrg]ﬁﬁ1gﬁﬁ%ﬂenggnagpﬁe?% Ipale yellow

)s%a_'l%ien@\}?ﬁrlnl\dafss] woronEtsyd e nzeNHy) t hi ophen
2-yl carboxylic acid was treated in a nmanner simla

Réfler eBoe ERavpl 8- qum@eylenth ’éh@o;e?enéogb%h%ﬁehen 2-yl

arget. ¢onp f, [A
(B ben T R S i dege e Bramere
F-Methydenze [ b] t hi ophene - 2- carboxal dehyde vvas

treat ed |n a nmanner S|mlar to
GRS o kL AT (5 IR GREHe A g benache as

%roqrg}legs Sghgl uor obenzo [b]th| ophen - 2-yl et hyl)
benzene 2,5- Difluorobenzal dehyde was treated in a

manner similar to Reference Exanple 31 to give the

arget_ co und Rle rence Exanple 39 1- (Benzo
[%ﬁ%%—éﬁeﬁ-%ﬁéhyl) - 3-brono - 4-nethyl benzene

(1D (Fen 4 @ hi dpmt - Henadiyel a&ﬂ—dm/mm)—tér-e‘fa]hmj:qherwene

&H%%%%aer a}?%eR}ef ercgrg?(’:]e 1@@%%&28&# gwsgre q:reated
‘Ebr*}’%t Ak %neépgﬁmlwg§stm1¥e@13ér?é‘é wh\ib'll\?a"i:o (2 dhe target

ove 3-brono-4 -nethyl benzal dehyde and thlanaphthene
compound.

Reference Example 33

1- (Benzo[blthiophen-2-ylmethyl)-5-bromo-2-ethoxybenzene

Thianaphthene and 5-bromo-2-ethoxybenzaldehyde were treated
in a manner similar to Reference Example 7 to give the target

compound.

Reference Example 34

1- (Benzo[blthiophen-2-ylmethyl)-5-bromo-2-fluorobenzene

Thianaphthene and 5-bromo-2-fluorobenzaldehyde were treated
in a manner similar to Reference Example 7 to give the target

compound.

Reference Example 35

2- (Benzo[blthiophen-2-ylmethyl)-4-bromo-l-methoxy-

naphthalene

2,4-Dibromo-1l-methoxynaphthalene (see J. Clayden, et al. Org.
Lett., 5, (2003) 831) and benzo[b]thiophene-2-carboxaldehyde
were treated in a manner similar to Reference Example 1 to give

the target compound.



10

15

20

25

30

were treated in a manner simlar to Reference Exanple
7 to give (Benzo [Db]thiophen - 2- ylnethyl) - 3-brono
WO 2ebsex3be/| benzene as a colorl ess solid. Referpe/aP2004/011312
Exanpl e 40 1- (Benzo[b] thiophen - 2- ylitiethyl) - 3-
brono- 5- met hyl benzene 3, 5- 18Bbr onot ol uene and benzo
[ b] t hi ophene - 2- carboxal dehydewere treated in a
manner simlar to Reference Exanple 1 to give the
target conpound. Reference Exanple 41 5- Brono - 2-
@Q&@&%ntelgxgﬁpqgtnﬁlbenzo [ b] t hi ophen - 2- yl nmethyl)
benzene 5- MeEThyT benzo [ b]thi ophene and 5-bro -
2-Brioooofier{Paitdd iy e roReahya®ens oRbl EPdRPBCEL 4l e 16-

& uer %%%%%% in a manner simlar to Reference
&¥§h§§%54L+ﬁrgfve the target conpound. Reference
[EE]aﬁﬁ!fauﬁﬁo&etBrmeEn-zoZb]ctﬁnli@men—lz—y(l%ambpﬁyllbénZQid was

t hi ophen - 2- ylnmethyl )benzene 7- t hyl ben
[BREREOpRENR TESEETTAIERL a8 ©0 Bet SraiSmadroR 18 1860) « (47
28:q 98))angd Fri Y AR ta2gethlnplemeal dehyde obt ai ned
in Reference Exanple 16- (1) were treated in a manner

simlar to Reference Exanple 7 to give the target

GOl m@d f%@g ﬁmmMe435-BmmJ-2-cmom-

F—Eggligﬁﬁgﬁﬁbé%fei%b}thiophen - 2- ylmethy |)benzene

5 fnay-aberszand tlyt1icopteeing HisiemhEn-gk,yIBethyl) benzene

Tetrahedron 9 (1960) 76- 95)and 5- hr -2 - e

S A oA A - P TR e R B i & ZpeEed in @

(Dn e & i eahed d ke dmme sididir 1 e Refiefente target
anple 7 to give the target conpound. Reference

E_xammmdm 5- Bronpb - 2- chloro - |- (5,7-

di met hyl benzo [ b]thi ophen-2 -

Reference Example 38

3—Bromo—1—(5—fluorobenzo[b]thiophen—2—ylmethyl)benzene

2,5-Difluorobenzaldehyde was treated in a manner similar to

Reference Example 31 to give the target compound.

Reference Example 39

1—(Benzo[b]thiophen—Z—ylmethyl)—34bromo—4—methylbenzene

(1) 3-Bromo-4-methylbenzoic acid was treated in a manner
similar to Reference Example 4-(2) and (3) to give
3-bromo-4-methylbenzaldehyde as colorless crystals.
APCI-Mass m/% 213/215 (M+H+MeCH) .

(2) The above 3-bromo-4-methylbenzaldehyde and thianaphthene
were treated in a manner similar to Reference Example 7 to give
(Benzo[blthiophen-2-ylmethyl)-3-bromo-4-methylbenzene as a

colorless solid.

Reference Example 40

1—(Benzo[b]thiophen—Z—ylmethyl)—3—bromo—5—methylbenzene

3,5-Dibromotoluene and benzo[b]thiophene-2-carboxaldehyde
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yl met hyl )benzene 5,7- D nethyl benzo [Db]thi ophene (see
Yoshinura, Y . etal., J .Med. Chem 43 (2000) 2929 -

wQ@dEpimeel 5- bronmo - 2- chl or obenzal dehyde obtBCTI@RR0047011312

Ref erence Exanple 16- (1) were treated in a
mannersimlar to Reference EXlaple 7 to give the
target conpound. Reference Exanple 45 1- (Benzo

[b]thiophen - 2- ylmethyl) - 5-bro 2~net hyl benezene .
(197 A R o MR &AAPHE e HCoRSE Sgy PR g 1 to give
etiert {281 do &pol ed to 00C under argon

at nosphere, and thereto was added dropwi se n- butyl

[ithium (2.44 M hexane solution, 1.74 m) . The
reaction mxture was stirred at the sane tenperature

for-3, gggg%xa!gilgeﬁti on m xture was added dropw se
t i oxy -N-nethyl - 5-brono -°
25 gt dvyd Henzias oke- (-1 e h yolbideai 2veih Ji th iRedfterrerice
Exangle 4- (2% in diethyl ether (10 m) cooled to -
was warmed to room tenperature and
st L& el T8 n 28 N o priddeds ey el onas -arsas ridesh 1 dehyde

aqueous” anmoni um chl oride solution. The m xture was
ecttatted iw Raferhpredeeimnke MasHed w@Td W€ated anda manner

dried, over Fum sul f T ve t

e T edu ot et T ok e R TR D hoound.
silica gel colum chromat ography (hexane :ethyl .
acetate = 100: 0 - 95:5) to give 5-bromp2 -nethyl phenyl

45, yl ketone (995 ngy) as a pale
YELE O SYF Upn 1 ARC 1 = mm}‘é e SR t(Mlcj:@henJ@) The
- = eny enzo ophen - 2- vyl
ketimeiehwasbenzeiteed in a manner sinmilar to Reference
ample B-_ (2).10.9ive 1-_ ( hi.ophen +_2-_.
5?( ?r@?%%’fbel{%g Ek?]gtn}gl Qpe%%hrreet Esf/?%g]';]ielgge%fe ]%'s t‘l%'ol Z(;erl[?-[eassedron 2
019 6Ref Bf-eh®)ea i 57 LordkB- 5-clBr@miben 22 1 ddil yoi® ebllained in

6- net hoxybenzo [ b]t hi ophen - 2- ylnethyl) - .
(Referencg Exampﬂe]16—(1% were tre%ted i% % manner similar to

" Reference Example 7 to give the target compound.

Reference Example 43

5-Bromo-2-chloro-1- (5-chlorobenzo[b]thiophen-2-

ylmethyl)benzene
5-Chlorobenzo[b]thiophene (see Tilak, B. D. Tetrahedron 9

(1960) 76-95)and 5-bromo-2-chlorobenzaldehyde obtained in
Reference Example 16- (1) were treated in a manner similar to

Reference Example 7 to give the target compound.

Reference Example 44

5-Bromo-2-chloro-1-(5, 7-dimethylbenzo[b]thiophen-2-

ylmethyl)benzene

5,7-Dimethylbenzo[b]thiophene (see Yoshimura, Y. et al., J. Med.
Chem. 43 (2000) 2929—2937) and 5-bromo-2-chlorocbenzaldehyde

obtained in Reference Example 16- (1) were treated in a manner
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benzene 6- Met hoxybenzo[b] thiophene (see WO 97/ 25033)
and 5-brono - 2- chl orobenzal dehyde obtai ned in

woedosnesee Exanple 16- (1) were treated in a nACT@P2004/011312

simlar to Reference Exanple 7 to give the target
conpound. Ref erence Exanple 474%fBronmo - 2- chloro - |-
(6-chl orobenzo [b]thiophen - 2 ylnethyl) - benzene

(1) 4-Chlora -_2- fluorobe de, was treated in
R o | BT G Band] S (1 e gpound.
gi ve 6- chl orobenzo [Db]thiophen - 2- ylcarboxylic acid

as colorless crystals. ESI -Mass mZ 211/213 (M H).
(Eéﬁﬁ&EE&&ﬂE&ﬁﬂEﬁEjﬂﬁi_above b- chl orobenzo [b]thi ophen

mn)ut esx safhetﬁrbxtcuﬂ’ eh\z\@aa@mhedet o5wm@)t eﬁpﬁre’iﬂd.yleether (20
and diluted with diethyl ether, and insoluble
it erias SORSEE £PI P ef dNRY 2THAR ALFOPRAC Ras 2RAshRgreto was

M%ﬁ/@ﬂv}ﬁé’é tﬁblﬁ@laqli%‘?i‘i%mhxgr QghlORL LRI golutlon, 1.74
solution and brine, and dried over nmagnesium sul fate

The) -sol%@nteaa’swvapmmle@ W@ﬁd@tlreddm tmeessmeetemmrature
the r ue wa pur|f| d by_si col u
N B Sy RoX SR €0 GUEUse SRPoropERpGoPvise to 2

[mldumheme N-meth &) %rﬁéﬂ@lﬁs&fdwmrﬁew@béﬂ@mde
above 6- chl orobenzO b& %thlophene and 5-bromp - 2-
cﬁ1o%%6@n?§¢ééﬁ?@e16 af PERRT R R énde @%aﬁﬁl@lﬁéhyl ether

(é@o Vi@lr e éé@éc@%d N7 ‘r@‘nn@“ﬁeskn'l‘xlt% el g,algeg,%&g@ae to room

am)e to give. 5-bronmo - 2- loro -~ -
chérperbenze [d]d hopherd -fQ@- qﬂa&hdwﬂ) B@meﬁbm@eagto was a
soalxiplgn!”a S&d %r Xlsetoglssamﬁoer];fl.rugQ:%?Lorl%npsolu§1on The fpixture was
extracted with ethyl acetate, washed with brine, aﬁd dried over
sodium sulfate. The solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 100:0-95:5) to give
5-bromo2-methylphenyl benzo[b]thiophen-2-yl ketone (995 mg)
as a pale yellow syrup. APCI-Mass m/Z 331/333 (M+H).
(2) The above 5—brom02—methylphehyl benzo[b]thiophen-2-yl
ketone was treated in a manner similar to Reference Example
5-(2) to give
1-(benzo[b]thiophen-2-ylmethyl)-5-bromo-2-methylbenezene as

colorless oil.

Reference Example 46

5-Bromo-2-chloro-1-(6-methoxybenzo[b]thiophen-2-ylmethyl) -

benzene

6-Methoxybenzo[b]thiophene (see WO 97/25033) and
5-bromo-2-chlorobenzaldehyde obtained in Reference Example
16-(1) were treated in a manner similar to Reference Example

7 to give the target compound.
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5- Brono - 2- chloro - |- (6- trif [uoronethyl benzo
[ b] t hi ophen - 2- ylnethyl )benzene 2- Fluoro - 4-

wo eooSlouse® et hyl benzal dehyde was treated i n a PENARE2004/011312

simlar to Reference Exanple 47 to give the target
conmpound. Ref erence Exanpl e 4948 Benzo [b]thi ophen -
2- ylnmethyl) - 3-brono - 4- chl orobenzene 3- Brono -
4- chl orobenzoic acid was treated in a manner simlar
to Reference Exanple 39 to give the target conpound.

Refrerence Exampllie 30 5- Bronp - 2- chloro - |- (6-
fTuorobenzo [b]thiophen - 2- ylnethyl) - benzene 2, 4-
BEneRCaResRAcdSmidd uedh ioreheag G R 1E ~<lmgthyl) -

Q. Reference Exanﬁle 47 to give the target conpound.
e Exanple 51 5- Bronmo - 2- fluoro - 1- (6-
f(luor obetizbof bt 2 hi bpbeoben2algeémpddydys - theazedeibh-a manner

Fl.ugr.obenzo [ b] t hi ophene pr.oduced .in th repar at.i_on
HIR0SE 0 BT EIaneE BRAThE B0 gy drg e iR

fd-uonohenzaldghyde \wpre i-reatied b 5 1IMRN Y1 Sid¥ l@ldrdess
Ref erence Exanple 7 to give the target conpound.

Rafverteice ExBRpr¥ass n/72(Behz31pbf¥hiibphen - 2-

ylnet hyl ) - 3=~bro - robenzene | -Chloro - 3, 5-
Fgfon%b%%%%ﬁ%géng?bg%goa?g%ghiophene - 2-

(ﬁﬂdhbdﬁdhﬁmzhibMﬂhidphﬁﬁ*ﬁiyﬂcarhuxyﬂﬂcsdaﬁdzﬂSJQ)g) and
R Ea B anpl o 83 80 Y Gt ipp 128 f X Fiirred at 210°C

(F6meb hexybenzo [l hi QpHes waLcoph BBty lrbom beRgengture and
7- Met hoxybenzo[ b] thi ophene (see WO 02/ 094262) and
diluted with diethyl ether, and insoluble materials were

filtered off. The filtrate was washed successive%y with 10%
aqueous hydrochloric acid solution and brine, ana dried over
magnesium sulfate. The solvent was evaporated under reduced
_pressure, and the residue was purified by silica gel column
chromatography (hexane) to give 6-chlorobenzo[b]thiophene
(1.79 g) as colorless crystals.

(3) The above 6-chlorobenzo[b]thiophene and
5—bromo—2—chlorobeﬁzaldehyde obtained in Reference Example
16~ (1) were treated in a manner similar to Reference Example
7 to give.

5-bromo-2-chloro-1- (6-chlorobenzo[b]thiophen-2-ylmethyl)ben

zene as colorless crystals.

Reference Example 48

5-Bromo-2-chloro-1-(6-trifluoromethylbenzo[b]thiophen-2-

ylmethyl)benzene

2-Fluoro-4~-trifluoromethylbenzaldehyde was treated in a
manner similar to Refergnce Example 47 to give the target

compound.
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5-brono - 2- chl orobenzal dehyde obtai ned in Reference
Exanple 16- (1) were treated in a manner simlar to

wRedosnesee Exanple 9 to give the target conpoundT/JFBa/011312

-Mass m Z 367/ 369 (MtH). Ref erence Exanple 54 5- Brono
- 2- chloro - |- (5-nmethoxybddZo [Db]thi ophen-2 -
yl met hyl ) - benzene 5- Met hoxybenzo[ b] thi ophene (see

97/ 2503 )X and 5-hronmo - 2- chl orobenzal dehyde
%&iﬁi@&kﬁ—%ﬁgﬁeﬁg&w § anple 16- (1) were treated in
a -BRARGI b kliladheho 2Reflekenee ) ERamplamcsd 4t—@hgio\te>btehaene
target conpound. APCI -Mass miZ 3677 369 ( M+H)
ReBarancd Eklé@mo@e@@oas Bpéﬁlowasztr%t%@oln g mamper similar

[ h I n

tﬁ OF u%r%gf%é%? alk%]égafq‘? g’% \%a@s 1Ctor éb’ggtt:mr% ét rrg% %e?:%gl ?)r%% ngir
to Reference Exanple 47 to give the target conpound.
Ref erence Exanpl.e 5- Bromo - 2- chloro - |- (7-
éﬁi&&&&%ﬁ%ﬂ%&&z—&[b]thi ophen - 2- ylnethyl)
Berzeng -2-3h 1idd-4or @ —f 14rorRifin Rgnaaindeiyde Was Imethyl) -
treateo M a manner simlar to Reference Exanple 47 to
@ efnige target conpound. APCI -Mass m Z 369/ 371

fer C Q 1 £
(24 4@[1 lfgtﬁlo%é%z%o%f%wd%her?s- tf% (%I%%1 2'Lh I ma nerfzesr}gll ar e
e rdarfcd Wx=aipdrz al7d ety de wea s Her e:@tre;éh T CanpITBImTe r
simlar to Reference Exanple 47 to give the target

conmpound. Reference Exanple 58 5- Bronmpb~2 - chloro -

Ige fefrerdddia:QRgNZ0 H1b] t hi ophen - 2- ylnethyl) -

benzene 2, 3-dif Tuorobenzal dehyde was treated in a
|ﬁnﬂﬁgmqﬁaﬁﬂkyoanl (6-fluorobenzo[blthiophen-2-ylmethyl) -

benzene

¥

6-Fluorobenzo [b]thiophene produced in the preparation process
of Reference Example 50 and 5-bromo-2-fluorobenzaldehyde were
treated in a manner similar to Reference Example 7 to give the

target compound.

Reference Example 52

1-(Benzo[b]thiophen-2-ylmethyl)-3-bromo-5-chlorobenzene

1-Chloro—3,5—dibromobenzene‘and
benzo[b]lthiophene-2-carboxaldehyde were treated in a manner

similar to Reference Example 1 to give the target compound.

Reference Example 53

5-Bromo-2-chloro-1-(7-methoxybenzo[b]thiophen-2-ylmethyl) -

benzene

7-Methoxybenzo[b]thiophene (see WO 02/094262) and
5-bromo-2-chlorobenzaldehyde obtained in Reference Example
16-(1) were treated in a manner similar to Reference Example

9 to give the target compound. APCI-Mass m/Z 367/369 (M+H).
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Ref erence Exanple 47 to give the target
conpound. Ref erence Exanple 59 5-Brono - 2-chloro-| -

W@ 260500306 obenzo [ b]thi ophen-2-yl nethyl) - beneenar2ne4/011312

Chloro - b- fluorobenzal dehyde was treated in a manner
simlar to Reference ExanpleldD to give the target
conpound. Reference Exanple 60 5- Bronbo - 2- fluoro -

| - 25- fl uorobegzo b] t hi ophen - 2- ylnethyl) -

42—9—[ b] t hi ophene produced in the
B8RRI R HPIRELSS- (@ -riRefe)EMed A @TRINg phetrd -Fimethyl) —
bromo - 2- ftuorobenzal dehyde Were treated in a nanner
daridene t o Reference Exanple 7 to give the target

nd Ref er Ie f loro -
EallSionts: kteoﬁzt%fogctﬁu%%r%‘ yIGSr]?eet Y eItk (?‘)003-
ﬁqhﬁbmo42 ol craaanzdideacied oged fededer iRe fEaeinge éxample

Org. Chem_ (2003) 68 2030 - 2033
terea@e)d AP LR SPfl BFCRGE RTE Hhb o B Aenge Exanple
(92)tc§ give ¥ mRthexy cobbBBRAY! APSrRELE®R/Z 367/369 (M+H) .
chior Gbenzam de as oil. APCI -Mass m Z 278/ 280/ 282
(MtH) . (2) The above N-nethoxy -N-nmethyl - 3-brono -
hl or obenzami-de s treated in a manner simlar to

E B fl’—lee—élﬁt—e give 3- bromp - 2- chloro - |-
(heanzemd -1l tdn phen — (2-£ W omide 2o eteinehesn-@-ylmethyl) -
colorlTess solid. Reference Exanple 62 1- (Benzo
(B2 38%hen - 2- ylmethyl) - 5-bromp - 2- ethyl benzene
((jer) J@lﬁlé@f&ﬁé%ﬁe raetiyd henzol gy agl & @Eh9)siilar to
i chl oronet hane (50 m”) were added oxal yl chloride
(RefemdncantkahiN e 4ﬂ et hydvfe drlveanti e g8 emssincknd
the m xture was stirred at roomtenperature for 3
hours. The sol vent was evaporated under oo
Reference Example 56

5-Bromo-2-chloro-1-(7-fluoro-6-methylbenzo[b]thiophen-2-

ylmethyl)benzene

2,3-Difluoro-4-methylbenzaldehyde was treated in a manner
similar to Reference Example 47 to give the target compound.

APCI-Mass m/Z 369/371 (M+HY.

Reference Example 57

5-Bromo-2-chloro-1- (4-fluorobenzo[b]thiophen-2-ylmethyl) -

benzene
2,6-Difluorcbenzaldehyde was treated in a manner similar to

Reference Example 47 to give the target compound.

Reference Example 58

5-Bromo-2-chloro-1- (7-fluorobenzo [b]thiophen-2-ylmethyl) -

benzene
2,3-difluorobenzaldehyde was treated in a manner similar to

Reference Example 47 to give the target compound.
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reduced pressure to give a correspondi ng acid
chl oride. Theacid chloride was di ssol ved i n nmethano

w@ e@smi2s2@nd the m xture was stirred at room PCT/JP2004/011312

tenperature for 3 hours, and then, the solvent was
evapor at ed under reduced pred®dre. The resi due was
di ssolved in diethyl ether, and washed successively

mﬁ%ﬁ a satﬁrateg aggeous sodi um hydr ogen car bonat e
S i dri ed over sodiumsulfate .

Eh%x%%\@%h%&oezaaQr—@hQ@ruﬁaa& ofedybedpprasSuy@meahyl) —
give nmetnyl 2- et hyl benzoate, which was used in the
dehgemeent step wi t hout further purification. (2) The

b I I xad, h, il eru ar
? %%ﬁofgxglf I§PQ§6QSQ%$§§%dwgiiﬁg stf??%ngmg%e Similax
lﬂd(tﬂﬁ%reblrc@nmam@&d 4m owad vaddee deogeitseombperatio
at 800C . The m xture was further stirred at the sane
tenperature for 1.5 hours. The mi xture was cooled to

ASMREeRLWMA. @nd added thereto were potassium
carbomate (7.4 g), water (70 m) and nethanol (350

6] )BrcmmI—Zt-fféwnmt—tlr-e( S ustriolead ol thipphea-2-ylmethyl) -
Insol uble materials were filtered off, and suspended
iGe0ESHSed sol ution of methanol (500 m) - water (500

)F Luitbde M thirphas stbdueddatn toerptepperatem @rocess

ht. Insol ub) t | filtered off and :
e RPERFPRCE BERTELHMER v TRFERE pr ovi GUSH 7 obkaT Rl vexe

fﬁﬁéé@c@’lnagqnéﬂ?eﬁ%llﬁﬁmar“@§ RYAPRE Rt Extgele Neddcgtive the

pressure. The residue was extracted with ethyl
acetgete, campburite extract was washed with brine, and
dried over sodium sulfate. The sol vent was evapor at ed
under reduced pressure, and the residue was distiiled
unsies rdresicRthylesdlre, to give nethyl 5-bronp - 2-

i£g$§$nzoate (2 ébg&ﬁ%ﬁﬁﬁ&ﬁkhiOé%ﬁﬂ%é€¥¥s é§§ benzene

| @e-%%ﬁbe?ﬂ@%lbﬁ:%%te%‘%oh@ Acl@NRRe BroddAlct@®hier et al.,
Re erence Exanple 4- and %ﬁﬁto gi ve N net hoxy-N

- et Gwd - SChdm onR 0 3) e&&];ﬂ%?éhz Mo apThAES 161 (3 manner

similar to Reference Example 4-(2) to give

N-methoxy-N-methyl-3-bromo-2-chlorobenzamide as oil.
APCI-Mass m/Z 278/280/282 (M+H).

(2) The above N-methoxy-N-methyl-3-bromo-2-chlorobenzamide
was treated in a manner similar to Reference Example 45 to give
3-bromo-2-chloro-1-(benzo[b]lthiophen-2-ylmethyl)benzene as a

colorless solid.

Reference Example 62

1—(Benzo[b]thiophen—Z—ylmethyl)—5—bromo—2—ethylbenzene

(1) To a solution of 2-ethylbenzoic acid (10.0 g) in

dichloromethane (50 ml) were added oxalyl chloride (7.0 ml) and
N,N-dimethylformamide (3 drops) and the mixture was stirred at
room temperature for 3 hours. The solvent was evaporated under

reduced pressure to give a corresponding acid chloride. The
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APCl - Mass nml Z 272/ 274 (MtH). (4) The above
N- met hoxy- N-net hyl - 5-brono~2-et hyl benzam de and

WO biooaosské hene were treated in a nmanner sim | aPCT/@P2004/011312

Ref erence Exanple 45 to givel- (Benzo [Db]thiophen - 2-
ylmethyl) - 5-bronp - 2- et hybRenzene as oil
Ref erence Exanple 63 1- (Benzo [b]thiophen -

thyl) .-5-br : trif ronet hyl b zen 1

FblgrLa Sirdh, B36Pd Vo f: el 00rg B driy. SRa {Hd mixture
wd@ %&%&r%@h%%t%boﬁVQbH@%k%t%%%7fok3@1houk%04bnwa&hen, the
treated in a manner simlar to Reference Exanple 4-

@Eﬂwamqw@%emamﬂﬂmiaﬁun@@hﬁﬁﬁypedﬁﬁe%ﬁ%ﬁﬁ The residue was
§§6%%§fz %)d%%géyﬂig%g%gg:u di%%gg dﬁPGEce¥%§%éT§Zw1th a
Mdﬁﬁﬂﬂ@@da@h@@mﬁﬁbdluﬁﬂydMﬂgenEarbodebemmﬂntkbdanﬁbrlne,
S8 s S b AR e o

éf PQ§Qﬁ§§Qkﬁ§§w§%é%$jﬂi+e@ﬂ91$@§zﬁh%éUﬁﬁu%ﬂﬁwasused
stlrre under heating for 1.5 hours. The reaction

ninx talree swdes ecweingd sttepr muompefmt@re@ payyd ftifvert ioa
24212 g a uoexpeu?nre nb a }?%g?ga£g%atest qu%ﬁdwi{'ﬁ molecular

aceta e extract
Vﬁ%maarmd (Wicieagt e7ro @nd I@rn:dmzhlamd sdriired ney ethes adixtmre,

sul fate. The sol vent was, evapor at.ed under reduceg%o .
regsmee . (SFite THds "dife ANES P IHRVEF Dy P§1G s Agel®0 C-  The
%H%}éjW§§n¥d¥¥%%Eh%tﬁﬁ%&%ﬁ%t %&ﬁy%d%éﬂﬁﬂﬂ%eréﬂﬂ}é)for 1.5

to give N-nethoxy -N-nethyl - 5-bronmo - 2- trif
Ihmmmet febehzbniedevdd. cgsgalge)d &9 é@pmrt@@:@emturw@nd added

%et%ws%%g%%o (SNH_LDm f( uor@\r/r:zlt %)I benzam de iy and
ot tanait hete wane ta(rﬁitteﬂa lmﬁmmﬁs stiidrard tiwr 8 hours.
RIerIseorl?Jrk])Clee materials were filtered off, and suspended in a mixed
solution of methanol (500 ml) — water (500 ml), and the mixture
was stirred at room temperature overnight. Insoluble
materials were filtered off and the filtrate was combined with
the previously obtained filtrate, and the solvent was
evaporated under reduced pressuré.k The residue was extracted
with ethyl acetate, and the extract was washed with brine, and
dried over sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was distilled under reduced
pressure, to give methyl 5-bromo-2-ethylbenzoate (2.44 g).
APCI-Mass m/Z 260/262 (M+NHy) .

(3) The above methyl 5-bromo-2-ethylbenzoate was treated in
a manner similar to Reference Example 4-(1) and (2) to give
N-methoxy-N-methyl-5-bromo-2-ethylbenzamide as colorless oil.
APCI-Mass m/Z 272/274 (M+H).

(4) The above N—methoxy—N—methyl-5—bromo—2—ethylbenzamide

and thianaphthene were treated in a manner similar to Reference

Example 45 to give



Exanpl e 45 to give 1-(Benzo [Db]thiophen - 2-ylnethyl)
- 5- brono - 2-trif luoronethyl be nzene as a col orl ess
w@eiosm1235] - Mass m Z 369/ 371 (M H ). Refer enk€r/JP2004/011312
Exanpl e 645-Bromo - 2- chloro-|- (5-phenyl - 2-
thi enyl nethyl) benzene 2- PheAyPt hi ophene was treat ed
in a mnner simlar to Reference Exanple 5 to give the
E eéﬁ% g@g%ggpheg yé%%%%yﬂi 53g%6%g52cg%ﬁké?enzene as
641nethylphenyl) - 2-thienylnethyl) - benzene (1) 2-
| odot hi ophene and 4- net hyl phenyl boroni ¢ acid were
treated in a manner simlar to Reference Exanple 26-
R2FelQnGvVe . 27504- et hyl phenyl ) thiophene as col orl ess
Crystals— AP =MaSS T Z 175 (MrH). (2) The above 2-
5 (4-(Benkyl [ ph &hylopheni-Eplyd me thard. ) ) tBetreiors —4 migdneromethyl -
2Iﬂl|a% to Reference Exanple 5 to givet 5-brono - 2-
| -(5- (4-nethyl phenyl) - 2- thienyl nethyl)
henz sngrasocolopbessnebyst absd AE’éJla JNB@SFH&ZnS?ZK/. 3B9eter
Ref erence Exanple 66 5-Bro - chloro, - 1I-

%@hq%geq|qﬁﬂQﬁ%%myﬂﬁ97 213pﬁféﬁﬁﬁﬁeWﬁflFreqﬁﬁEéﬁba manner
Dy Foraiomhenzenc.And Jhizgpheng 2 bor oni c
In a manner

acl were treate simlar to Reference

10 Ebemmlf@l}@G-N( 21)e’tfl’rylg'l5\fé3mn0( D~ dedm@@mrlyﬂe) AshiaoFieeife yellow
as .a colo s liqu
@?%ﬁquoro%hgin?s?h?Z%héﬁé/%zg ?ﬁea ed in a manner
sioi | ap 5058@Ee&@ﬁcafEtaapbao5eto gi ve 5-brono-2 -
chloro - | (5-(2- fluorophen - thien InethJ
Beme tdee vad! - edd1 Yo Reds A3t %10 en %1/9@83ln
Qﬁﬂ$@thyl—2—pyrrolldlnone (12 ml) were added copper (I) bromide

¥

15 (124 mq) andn@thylfluorosulfonyl(difluoro)acetafe(1.34H&),
and the mixture was stirred under heating for 1.5 hours. The
reaction mixture was cooled to room temperature, and then, a
diluted aqueous ammonia was added thereto, and the mixture was
extracted with ethyl acetate. The extract was washedwithwater

20 and brine, and dried over sodium sulfate. The solvent was
evaporated under reduced pressure. The residue was purified
by silica gel column chromatography (hexane:
ethyl acetate = 100:0 - 85:15) to give
N-methoxy-N-methyl-5-bromo-2-trifluoromethylbenzamide (1.59

25 g) as colorless oil. APCI-Mass m/7 312/314 (M+H).

{3) The above
N—methoxy—N—methyl—5—bromo—2—trifluoromethylbenzamide and
thianaphthene were treated in a manner similar to Reference
Example 45 to give

30 1- (Benzo [b]thiophen-2-ylmethyl)-5-bromo-2-trifluoromethylbe
nzene as a colorless solid. ESI-Mass m/Z 369/371 (M-H).

Reference Example 64
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Ref erence Exanple 67 5- Bronp-2 - chloro - |-
(5-(4-fluorophenyl) -2- thienylnethyl) - benzene , (1)

wQ200500326i ophene and 4-f 1 uor ophenyl boroni ¢ acPdr/ge20e4/011312

treated in a manner simlar to Reference Exanple 26-
(2) to give2- (4-fluorophenyllpd hi ophene as col orl ess
powder. (2) The above 2-(4-f Iuorophenyl) t hi ophene

trea ed | n a_r{an(%er si il ar 49 R %)ér;%ln% 5

-

Q%eﬁq@ll@?ﬁﬂo@l@?ﬁ@ VabelZe £ 2% @@daﬂde&sslmﬁmderto Reference
Ref erence Exanple 68 5-Bropio- 2- chloro - |-

@tmmp}@hénw)glvq tl’t%}ﬁ@#}@l%?ﬁ?@))undben%%%%‘¥ﬁ§5 Sl 363/365
H?m)thl ophene and 4- et hoxyphenyl boronic acid were

trea €d in a manner simlar to Reference Exanple 20-

(1) to give 2- (4-ethoxyphenyl) thiophene as a

colorless solid.. APCI -Mass mZ 205 (MtH). (2) The
%@MB@W % yl) thiophene was treated in a
AR 8o dr Al - 1REfET @GR tXAMN 1A ) 1-@ -Ginie ry a1 ) -
—2-—chtoro - t=(5- (4- ethoxyphenyl) -

Mm/l met hyl ) benz ene as a colorless solid. APCl

xwg %$%91cﬁ9?(%yﬁ%%i R e§¥$ﬂ%§m§ﬁﬁﬂgf%ﬂ%%E%cﬁ?Qﬁﬁe

?ﬁdﬁtﬁwhmﬁt hl)ﬁ:ngle-r bemzm;e t(olReZeancasnEmmlmﬁé—dﬂd to give
- et hoxypheny ronic acid we t d

iAo P i S0 EUE A i .
etdroxyphenyl )z tihimpheng as colorless oil. APCl Mass

mz 205 (MHH) . (2) The above 2- 3- et hoxyphenyl )

t 1 JopHenexkeanite 52-brdomase thyAlphelol) Jehyths dotetrey in 2
Ilggﬁggﬂég%i z%ﬁ”ﬁ%ference Example 5 to give

H

5—bromo—2—chloro—1—(5—(4—methylphenyl)—2—thienylme%hyl)benz
ene as colorless crystals. APCI-Mass m/Z 377/379 (M+H).

Reference Example 66

5-Bromo-2-chloro-1-(5-(2-fluorophenyl)-2-thienylmethyl) -
benzene .

(1) 2-Fluorobromobenzene and thiophene-2-boronic acid were
treated in a manner similar to Reference Example 26-{2) to give
2- (2-fluorophenyl)thiophene as a colorless liquid.

(2) The above 2-(2-fluorophenyl)thiophene was treated in a
manner similar to Reference Example 5 to give
5-bromo-2-chloro-1-(5-(2-fluorophenyl)-2-thienylmethyl)benz
ene as a colorless solid. APCI-Mass m/Z 381/383 (M+H).

Reference Example 67

5-Bromo-2-chloro-1- (5~ (4-fluorophenyl)-2-thienylmethyl) -

benzene .
(1) 2-Iodothiophene and 4-fluorophenylboronic acid were

treated in a manner similar to Reference Example 26-(2) to give
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16- (1) were treated in a manner simlar to Reference
Exanple 9 to give 5-bronmp-2 - chloro - |-(5- (3-

wetdenypkenyl ) - 2-thienyl nethyl) benz ene as PCl/orloesH 1312

oil. APCI -Mass niZ 407/409 (M+H). Ref erence Exanple 70
5-Bromp- 2-chloro - |- (5-(2-etPdxyphenyl) -
2-thienylnethyl) - benzene (1) 2- |odothi ophene and 2-

e h y e_tr

t o Far FoY RERE RO CER RGO o ERLSEL L0 B TR
e(hpxypheaybyeth+ophéh3035pme@@1ptmf@ﬁhansoWaﬂ tf@ted in a
The above, 2- - etho g henyl thlo h ne angd 5-brono
QanEﬁFoFb%éﬁ§5IH%h ﬁé g%?%?n A e?%n%% Exanpl e

1 r t d n I

SR g LT f@%&*ﬁo@o TSR ben
eénexyphenybilesﬁ pbwveayl met hyl ) benz ene as col orl ess

oil. APCI -Mass niZ 407/409 (M+tH). Reference Exanple

71 5- Bronpb - 2- fluoro- 1- (5-phenyl -

2rthieoybaethyhp)l bepgene 2- Phenyl t hi ophene and

5-brono - 2- fruorobenzal dehyde were treated in

nanpeenet A thtore—Ref er ébhretiFavphenyl &utbeemmethyl

érggéngonpound APCl -NMass m Z 347/ 349 (N%FD
e Exanple 72 5-Brono - |- (5- (4-

euhpxypheambihioﬁhehhlamylmeéhybgyphényibunombenaeh@ were

2- (4- Ethoxy hen ) thlophene obtained_in R nce -

Eah T e e SRS G ts e e GO BeRZRT By to give

W@L@4Lé%ﬁ&ﬁﬁph@n?lFﬁﬂﬂgﬁhéhéhkﬁé 91 Bef esench iXanpAeCI-Mass
ive the target conpound. APCI -Mass nifZ 391/393

(w#30205@ﬂ@ﬁ6h€e Exanple 73 5- Bronp - |- (5- (2-
eQ99X¥RQen¥ %e 2 tQ%ﬁBX&BﬁéQ%i thlgphene was treated in a

manner similar to Reference Example 5 to give

5-bromo-2-chloro-1-(5- (4-ethoxyphenyl)-2~thienylmethyl)benz

_ene as a colorless solid. APCI-Mass m/Z 407/409 (M+H).

Reference Example 69

5-Bromo-2-chloro-1-(5-(3-ethoxyphenyl)-2-thienylmethyl) -

benzene

(1) 2-Bromothiophene and 3-ethoxyphenylboronic acid were
treated in a manner similar to Reference Example 20-(1) to give
2- (3-ethoxyphenyl)thiophene as colorless oil. APCI-Mass m/Z
205 (M+H) .

(2) The above 2-(3-ethoxyphenyl)thiophene and
5—bromo—2—chlorobeanJdehyde obtained in Reference Example
16-(1) were treated in a manner similar to Reference Example
9 to give
5-bromo-2-chloro-1-(5-(3~-ethoxyphenyl)-2~thienylmethyl)benz
ene as colorless oil. APCI-Mass m/%Z 407/409 (M+H).
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fl uorobenzene 2- (2-Ethoxyphenyl) thiophene obtained
in Reference Exanple 70- (1) and 5-bronmo - 2-

wo bwsoatsenzal dehyde were treated in a manner SPOT/IER004/a11312

Ref erence Exanple 9 to give the targetconpound.
APCl| - Mass nml Z 391/ 393 (M+H). 1IR& erence Exanple 74
5-Brono- 2- fluoro- |- (5- (2-fluorophenyl)

- 2- 1 hi enyl net hyl.) = benzene 2-
@%ﬂéﬂﬁﬁﬁébﬁgﬁgﬁ¥ﬁﬁFé%hene obt ai ned in Reference

Ex e n® -66-cH1br ANnd- G-rem rodygHdigngbenzalideyee thyl) -
WEre treated 1n a nanner simlar to Reference Exanple
e the target conpound APCl -Mass m Z 365/ 367

| o2 {5-
e R O IR AR i S
Zz-ﬂézckliddIpﬁrﬂ]eﬁan@ljrdsﬁﬂlifh@@ﬁbga%tbboeﬂr{am}a]cé @ ewde to give
treate In a_ manner similar to erer
(%) (6 ey e - e RS %ma&%gfeﬁé& &qei d(6 2)
The abeyenZsvd 3 (Ueraphamie ﬂ %@ﬁmé@@s driceat ed in

a manner simlar to Referéence Exa I e to give the

t%fkgmmmmdm@@w@th%f@W%ﬁeé%f@e Example
?ﬁ??ﬁ@oroIfg%re%%fdeggoxéﬁﬁﬁﬁ¥k)81mf§a£hﬁg f§¥gﬁgé Example

enzene hen t hi ophene
opttad neidvd n Ref erence Exanple 69- (1) and 5- brano -
2- fluorobenzal dehyde mere treated in a manner sinila

t o Redreg e &ami-d 59 ( cegb@éypﬁ@nﬁf&ﬁgéftééﬁraaférﬁl&thyl ) benz
%%%hégﬁﬁgi#gféég%hﬁgs %g%%mgasgekgﬁquq/E@@”RM@HZ7 oS-

uoro - | uor ophenyl) -
t hi enyl met hyl) - benzene

Reference Example 71

Y

5-Bromo-2-fluoro-1-(5-phenyl-2-thienylmethyl)benzene

2-Phenylthiophene and 5-bromo-2-fluorobenzaldehyde were
treated in a manner similar to Reference Example 7 to give the

target compound. APCI-Mass m/Z 347/349 (M+H).

Reference Example 72

5-Bromo-1- (5~ (4-ethoxyphenyl)-2-thienylmethyl)-2-

fluorobenzene

2- (4-Ethoxyphenyl)thiophene obtained in Reference Example
68— (1) and 5-bromo-2-fluorobenzaldehyde were treated in a
manner similar to Reference Example 7 to give the target

compound. APCI-Mass m/Z 391/393 (M+H).

Reference Example 73

5-Bromo-1-(5- (2-ethoxyphenyl)-2-thienylmethyl)-2-

fluorobenzene

2—- (2-Ethoxyphenyl)thiophene obtained in Reference Example
70-(1) and 5-bromo-2-fluorobenzaldehyde were treated in a

manner similar to Reference Example 9 to give the target
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2- (3- Fluorophenyl) thiophene obtained in Reference
Exanple 75- (1) and 5- bronp-2 - fluorobenzal dehyde

woweos/o13eat ed in a manner simlar to ReferencePErarmod4011312

7 to give the targetconmpound . Reference Exanple 78
5-Brono- 2- fluoro- 1- (5- (457 uorophenyl)
-2-thienyl nethyl) - benzene 2- (4- Fluorophenyl)

t hi ophene o ined in f e 67- (1) and

5 6H6KL2-RF?EB@@EEn?Z?d§%$Zg§%E?QQF>éated in a

manner simlar to Reference Exanple 7 to give the

target conpound. Reference Exanple 79 5~Brono-

Rafmueyice HAxampdepheényl - 2-thi enyl methyl) benzene 2-

R |t hi and by - 2- [k is [ -
elcncteaah Lol il i Sl B nEe Ay
myeinesi mlar to Reference Exanple 5 to give the

target conpound. APCI, -Mass m.Z 343/ 345 :

ot e BRI B0 SRS CHES (8 (3. B gisfe e e
-6 &= thi e NRWEmo -2 -Z1 yRtdpdbenzang/ & Wete treated in a
Fl uorophenyl ) thi ophene obtained i n Reference Exanpl e
Henrel) siml Babrionief exansmehyireids ¢ §9 diok dhredaspet
Ref er enc | - I e in a manner
§FW¥V§FK§oEégggrgﬁ§S E%gngﬁggg%?oqg?%é'the t ar get
conpound. Reference Exanple 81 5-Brono- |- (5- (4-

fl uorophenyl) 2-thienylnmethyl) - 2- methyl benzene 2-

(Bet e hene obt ai ned in Reference

Ex il 67 cildr A B5-br 2 uo dogtRityl oenzai Ceragintb thyl) -
optarnmed TN Reference Exanpie 4- (1) were treated in a
neenweensimlar to Reference

(1) 2-Iodothiophene and 3-fluorophenylboronic ac;d were

treated in a manner similar to Reference Example 26-(2) to give

2-(3-fluorophenyl)thiophene as oil.
(2) The above 2-(3-fluoropheny)thiophene was treated in a
manner similar to Reference Example 5 to give the target

compound as powder.

Reference Example 76 5-Bromo-

1-(5-(3-ethoxyphenyl)-2-thienylmethyl)-2-fluorobenzene

2- (3-Ethoxyphenyl)thiophene obtained in Reference Example
69- (1) and 5-bromo-2-fluorobenzaldehyde were treated in a
manner similar to Reference Example 9 to give the target

compound. APCI-Mass m/Z 391/393 (M+H).

Reference Example 77

5-Bromo-2-fluoro-1-(5-(3-fluorophenyl)-2-thienylmethyl) -

benzene
2- (3-Fluorophenyl) thiophene obtained in Reference Example
75-(1) and 5-bromo-2-fluorobenzaldehyde were treated in a

manner similar to Reference Example 7 to give the target



Exanple 5 to give the target conpound. Reference

Exanpl e 82 5~Brono - 2-nethoxy-1 - (5-phenyl- 2-
wo biosoyiseet hyl ) benzene 2- Phenyl t hi ophene wasPeCT/ae2nen011312

in a mnner simlar to Reference Exanple 7 to give the

target compound. APClI - Mass nfS8 359/ 361 (M+H).

Ref erence Exanple 83 5-Bronmo - 2-nethyl - |- (5-

(3-net hyl phenyl) - 2- thienylnethyl) - benzene (1) 2-

Biod?%qq{%go‘phene and 3-net hyl phenyl boronic acid were

treated in a manner simlar to Reference Exanple 26-

(2) to give 2- (3-nethyl phenyl) thiophene as colorless

Gdfeyencaixatle B (3- net hyl phenyl) thi ophene and
 DLOMD, -0 2o RL Y] penzal dehyde. obtalned 4 0 Reley iy ) -
Refreteennce Exanple 9 to give the target conpound.” APCI
-Mass m Z 357/ 359 (MtH). Reference Exanple 84 5-Bronp
;g—QﬁﬂQ%Qpnoghqui)Rq%qﬁﬁqﬁﬁKﬂﬁﬁﬁ&geq iyl Reference Example
tdj eyl MBIV Y rorenzene; Z-odSr et dwl phenyd Je thiophenen »
obtal ned in Reference Exanple 83- (1) and 5-bronmo - 2-
otd roreoh enizal dehyde Rebfer gtk i BxRefls ehcleo Bxanpl eha g-arget
(13mvveurne treated in a manner simlar to Reference
I§<anppcfecb' to give the target conmpound. APClI -Mass m Z
377/ 379/ 381 (M+tH). Reference Exanple 85 5-Bronp~2 -
chloro - I-_(5- (3-_chlorophenyl) - 2- thienyl methyl)
R argpl hi ophene and 3-
‘%ué¥éﬁgu§uﬁé¥ﬂg¥quéﬁuégﬁgifiilﬁﬁﬁgﬁ¥1ﬂ565222g§¥zene

O RSreopHeryd g phdmi @ e &b -dsr et o Hesfghyibenzoic acid obtained

in Reference Example 4~ (1) were treated in a manner}similar to

Reference Example 5 to give the target compound. APCI-Mass m/7%
343/345 (M+H) .

Reference Example 80

5-Bromo-1-(5- (3-fluorophenyl)~2-thienylmethyl) -2~

methylbenzene

2- (3-Fluorophenyl)thiophene obtained in Reference Example
75-(1) and 5-bromo-2-methylbenzoic acid obtained in Reference
Example 4-(1) were treated in a manner similar to Reference

Example 5 to give the target compound.

Reference Example 81

5-Bromo-1-(5-(4-fluorophenyl)~2~thienylmethyl)-2-

methylbenzene

2- (4-Fluorophenyl)thiophene obtained in Reference Example
67- (1) and 5-bromo-2-methylbenzoic acid obtained in Reference
Example 4-(1) were treated in a manner similar to Reference

Example 5 to give the target compound.
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(2) The above 2- (3- chlorophenyl) thiophene was
treated in amanner simlar to Reference Exanple 5 to

wW@Rws/013326 t ar get conpound as col orl ess oil. ReP&r/aroe/011312

Exanple 86 5- Bromo - |- (5- (3- chlorophenyl) - 2-
thi enyl methyl) -.2- nethyl bedo&he 2- (3- Chl orophenyl)
t hi ophene obtained in Reference Exanple 85- (1) and
5-h om - - met hyl henzoi ¢ acid obtai ned in Reference
ated in a manner simlar to
RefBQfoQﬁCQ “Bxam)& -3 1@ -gihe yiihe trangely leempaun cbea& ene
cororiess oiI. Reference Exanple 8/ 5- Brom_- (R
@Wd)twn)e wag- tlfepﬁmp@e@ HADREr Q:Lmllar to Reference
enzene t ene

olr%og g a%%%%v\%régbttr at ggmr%gﬁﬂéann%?@gl[Irjngégﬁpfﬁo%w/%l
R@/_I‘Jrerence Exanpl e 26- (2) to give 2- (3-nethoxyphenyl)
t hi ophene as a yellow liquid. APCI -Mass nmfZ 191
(MtH) . (2) The above 2- (3-nethoxyphenyl) thiophene
Mé‘er@&@;afmg%‘ﬂfhw benzal dehyde obtained in

were treated in a manner siml ar
50 FResimay-ehree tExanyll el 50~ ¢S ey Moee nyvalr) ettt dmsoiime ty L) -
el | oW ( oil. APCl -Mass m Z 373/375 (I\/H—|) Ref er ence
é%—e 88 4- Brono - 2- (4- ethyl phenylnethyl) - 2H
| §0qW-EAdntb thiloptree 4enBrivme thyZibhdrgddudwinie -adid were

EP0355750 t d -
gt L 6 E AGFE 15 BL bR 60 1 RETPAFGEE EOIRIRG o ARG Co 917

é\@@ﬁn@%ﬁ%éﬁﬁ (Mllﬂ)phe?eé e enes dxasmy &89, 4- Brono
- 6t hyl phenyl nmet hy - 8-nethyl -

24% mmmivm 2—1wqwlmw@&mqwrtﬁ Bet hyl -

I soqul ol | )., 4l I
AT e AT o L o oL B ppanLc
g,)efren taegltlear onet hanae¢4sﬂrhj1ar trooBmfterperaixameplgPeto give

the target compound. APCI-Mass m/Z 357/359 (M+H).

Reference Example 84

5-Bromo-2-chloro-1-(5-(3-methylphenyl)-2-thienylmethyl) -

benzene

2—- (3-Methylphenyl)thiophene obtained in Reference Example
83- (1) and 5-bromo-2-chlorobenzaldehyde obtained in Reference
Example 16- (1) were treated in a manner similar to Reference
Example 9 to give the target compound. APCI-Mass m/Z
377/379/381 (M+H).

Reference Example 85

5-Bromo-2-chloro-1-(5-(3-chlorophenyl)-2-thienylmethyl) -

benzene

(1) 2-Bromothiophene and 3-chlorophenylboronic acid were
treated in a manner simi}ar‘to Reference Example 26-(2) to give
2-(3-chlorophenyl)thiophene as colorless oil.

(2) The above 2-(3-chlorophenyl)thiophene was treated in a
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m xture was stirred at the sane tenperature for one
hour, and the sol vent was evaporated under reduced

w@e@s®w3ee The residue was crystallized from ePtiBIP2GH011312

give 4-bronmo - 8-nethyl -2H isoquinolin - |-one (1.86

g) as colorless crystals. APTHO-NVass mi Z 238/ 240

(MtH). (2) The above 4-bromp - 8- methyl - 2H

|so ui nol,i n was treated in S I
@FeFéW&éaExﬁﬁpESffrF8C§ 353Pﬁ% Star g et ggnpggﬁdegrget

%%h%bh%%sa%rb%ﬂ@EieséPGHl'NBSS m Z 356/358W”FD

Ref erence Exanple 90 4- Brono - 2- (4-

et hyl phenyl net hyl ) thi ophene (1) A solution of 4-brono

= 2-thi %%h%n%% nRoxal dehyde (4.78g) in tetrahydrofuran
W—eﬂ—t—o—mc under argon atnosphere, and

thares ey saddedhdoappihea v4-) -ethyl pheiylemayiéslam

bromde (0.5 Mtetrahydrofuran solution, 50 m) . The
m%@drl@ﬁﬂé’:s?_”&irred at the same tenperature for 30

B4 es,1 ARG 3{3%%1 @d%%t%1§@UU&@t@@f@&@@@éSExample
anmoni um chl orl e solu and the m xture was

@xsw (dot eddv@tw@ncrryz I@@‘ema]tléenijlffé a&icr getahpgdvids Rederence

r dr.i f , t
Gﬁa\/éD X vgp)ecflreat e%\éecr g?glP%zbn%glg%grgggﬁrlg%nqo Reference

TER&ngie WﬁS:dOngJvfd ethebyt agideitc @oggloueol wsn colorless oil.

~ chromat ography (hexane :ethyl acetate = 97:3 - 84:16)

to give 4-bronmo - 2-thienyl - 4- ethyl phenyl nmet hanol
(&R D PE 5PN @86 0i I . APCI -Mass nfZ 279/ 281

above 4-brono - 2-thienyl -
4%ﬂaﬁQMquenM1n@&ﬁmﬁﬁhoxmméewn@dr%&fhhia@yﬁﬁwﬂﬁﬂthﬂ%—|ar
0 . Ref r%nzceeneExanpl e l- (2) to give the target ‘
%%%@ae—a‘s—eol orless oil.Reference Exanple 91 5--
&INHB4MeKHbX¥HndmﬂﬁﬁnddﬁdEﬁﬂ@ﬂﬁhﬁdphﬁﬂﬁﬁﬁyubronic acid were

Br opi 0- 2-t hi ophenecar bpxal deh was ate
mﬁéagedjjlangnnersgmgfartx>¥ %erenc xamp eB6

to give
2- (3-methoxyphenyl)thiophene as a yellow ligquid. APCI-Mass
m/7% 191 (M+H).

(2) The above 2—(3—methoxyphenyl)thiophene and
5-bromo-2-methylbenzaldehyde obtained in Reference Example 4
were treated in alnahner similar to Reference Example 9 to give

the target compound as yellowoil. APCI-Massm/Z 373/375 (M+H) .

Reference Example 88

4-Bromo-2- (4-ethylphenylmethyl)-2H-isoquinolin-1-one

A-Bromo-2H-isoquiolin-1-one (see EP0355750) was treated in a
manner similar to Reference Example 2 to give the target

compound. APCI-Mass m/Z 342/344 (M+H).

Reference Example 89

4—Bromo—2—(4—ethylpheny}methyl)—8—methyl—ZH—isoquinolin—l—

one

(1) To a solution of 8-methyl-2H-isoquiolin-l-one (1.15 g) in
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simlar to Reference Exanple 90 to give the target
conpound. ESI -Mass mZ 279/281 (MH) . Reference

wE@spls202 3- Brono - 2- (4- ethyl phenyl met hyPQT/JP2004/011312

t hi ophene (1) 2, 3-Di bronot hi ophene and 4-
et hyl benzal dehyde were treaté@l' in a nanner similar to
Ref erence Exanple 1- (1) to give 3- bronp-2-thienyl -

5 PRSI0 5 A B AT e o

3(1bf2@rf@')21hhd@BMlLororﬂetB&ﬂ§!| pheny) net haswoh Hehhelragyre» The
in diethyl ether (10 m) was added dro W|se into a
mwg BASOPLIT¥ AT (A a*ﬂhﬂrﬁﬁﬂlﬁ] hy#PpdatEseet gy iy hour, and

m g &P%%“ é& éﬁLnH@ﬂ%éﬂJﬁngE€§§u§é5'ﬁﬂe@%51due
GO

sequen m xture was stirred at room
mmpe:rx@tsuuaela\zeldmfgbm etaueat ttbelglm@ur ed onto ice . The

m xture xtracted with dieth eth , she
R DN i &&a’.q&ﬁ]nw&%é“ A gledstdioriess
%elytsteaqe andcdrigds oney ﬂagmgsoumfjsﬂbfate The

sol'vent was evaporated under reduced pressure and the

é§|d@@\mﬁpwgﬂﬁjhngmq@@1ﬁe¢pd&—&@ isgaydmolin-1-one was
Cc[ opgﬁag %A%?(%ﬁﬁ)lfa‘% 96V§e§eper9£@E%<am;3(lAe 2 to give the

I ophene 7 g) as colorless

' ojangeéspcammmdﬂaz Zbejozabs(sMelﬁ)ystaR@f er eheel fanpl®/ 2

- Bronm-3 - (4- ethyl phenyl nethyl) thiophene
§-5§r/03r15§-1\@ ~ -t hi ophenecar boxal dehydey(zsee Ampshi ro, N.
et al., Chem Pharm Bull. 47 (1999) 1393 - 1403.) was
treated in a manner simlar to Reference Exanple 90 to
dlafeendreca dixgaleo®bund. Ref erence Exanpl e 945- Brono

43%r5%%55; 4—é%h%f%héﬁJﬂHéyﬁypﬂﬂﬁﬁdﬁﬂQnéI“ Ophe?e

(1) A solution of 4-bromo-2-thiophenecarboxaldehyde (4.78 g)

in tetrahydrofuran (40 ml) was cooled to 0°C under argon
atmosphere, and thereto was added dropwise
4-ethylphenylmagnesium bromide (0.5 M tetrahydrofuran
solution, 50 ml). The mixture was stirred at the same
temperature for 30 minutes,” and thereto was added a saturated
aqueous ammonium chloride solution, and the mixture was
extractedwith ethyl acetate. The extract was washedwithbrine
and dried over magnesium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by silica gel
column chromatography (hexane:ethyl acetate = 97:3 - 84:16) to
give 4-bromo-2-thienyl-4-ethylphenylmethanol (5.37 g) as
colorless oil. APCI-Mass m/Z 279/281 (M+H-H,0).

(2) The above 4-bromo-2-thienyl-4-ethylphenylmethanol was
treated in a manner similar to Reference Example 1-(2) to give

the target compound as colorless oil.

'
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(1) 5-Bronp - 2- chloro - 3-thiophenecarboxylic acid
(see Japanese Unexam ned Patent Publication No.

wQae032483R2) was treated in a manner sim | ar toPCT/JP2004/011312

Ref erence Exanple 4- (2) and (3) to give 5- bronmo - 2-
chloro-3 - thiophenecarboxal déRyde as pale yellow oil.
APCl -Mass m Z 239/ 241/ 243 (MrH+MeOHH 20 ). (2) The

bqve 5-br - Ze- hloro - 3- thiophenecarboxal dehyde
%&%%ﬁ@é&e%—% i r simlar to Reference Exanpl e
90 HrQnd-ve (1he thylgelengQreathyd ) &m@@lh@nrﬂeess oil.
Reference EXanple 95 5- Bronb - 3- chloro - éf ,%4-
1 a manner

W%th@ép@ﬂeﬁ%r@&%@ﬁ@e@ﬂi%w%l (rt°Gr S

rLORY 8y, t OfHan {riptMd d.
vvaéﬁg%ol §§ ?%ggségé u%%)él?hgrggn%gg[@,rr%éphere an955 mpenn
et svas Zadded 2drlop-$8 .n- butyl lithium (1 .59 M
hexane solution, 30.5 n) . The reaction m xture was
stirred at the sane tenperature for 30 m nutes, and

tﬁ@&t&@@ ¢ dyoopwi se a sol ution of 3- chloro -
necar boxylic acid (3.92 g )

t%’c&mﬂmﬁd‘r?of MW@@hﬁmylmWMthW% stirred at
tG§e agEDHBgBSE?BQESBEEE éﬁhwy—%%%%gbeﬁgglbg ?%Epwg@é'treated

r opw se rono - etra
Ilwraaertaharee: (B.nGria)r tﬁﬁé{erﬁe«teurcee rsmngtliar rled(lat tchegive
same tenperature for t he

O ERFET AT L e dﬁﬁbelﬂg[d F5ht¥0 rreﬁow oil.

%ﬂ@ﬂ%&q%w@mm@cdeHmz@m d sol ution, and t he
solution was extracted with ethyl acetate. The extract

Wes) astelditaiarh dir ithee ariedri ed over sodi um sul f at e.
% sl vent, was, ov: ogﬁe}fﬁ%kgg}ggmgﬁ%&d pressy ﬂpdjlethyl

e resi due was crysta oma m xed sol vent of
O i 15pr @y inlgt hes addedekanerise gine 5 buanen513n of lithium

AT e S e e Y e e in
abovenpr MWD (3583mighler 0°c.2- smbs@@ﬁ@ﬂep@y b@pseylmi:xture was

1¥1£§$§§atroomtemperatureovernlght and then poured onto ice.
The mixture was extracted with diethyl ether, washed with a
saturatedaqueoussodiumhydrogencarbonatesolution,anddried
over magnesium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (hexane) to give

3-bromo-2- (4~ethylphenylmethyl)thiophene (8.77 g) as
colorless oil. APCI—Masé m/Z 279/281 (M+H).

Reference Example 93

5-Bromo-3- (4—-ethylphenylmethyl) thiophene

5-Bromo-3-thiophenecarboxaldehyde (see Amishiro, N. et al.,
Chem. Pharm. Bull. 47 (1999) 1393-1403.) was treated in a manner

similar to Reference Exgmple 90 to give the target compound.

Reference Example 94
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treated in a manner simlar to Reference Exanple 94 to
give 5- bromp - 3- chloro - 2- (4-ethylphenylnethyl)

wao biospkasee ascol orl ess oil. Reference Exanpl e PGI/Br2004/011312
Bromo - |- (benzo [b]thiophen - 3- ylnethyl) benzene

Thi anapht hene - 3- carboxal déb$de was treated in a

manner simlar to Reference Exanple 1 to gl ve the

&@?@ﬂ%ﬁBﬁELZW@hI6ﬁ5u3mkhib§héﬁﬁw&¥bdﬂyﬂi@éc&@(seeJapanese

erence Exanple 1- (1) to give 3- bronophenyl

gnkyemingd PakghiedwakotaioniNo - Aﬁcﬂ246@ﬁésWﬁ?ztreated in a
263/265 Nkt H- T € 43~ obr

BSTIEBR S lgmlia fE% kae %ﬁ%ﬁ %%a ?éa4e Qngggﬁggwyko give
SF%kb@baQGCRQb&beBCehEb@Mphecﬁ{b@%ﬁldehgdeea$mEdangblow(311.

ound as oi e Exanpl e 9 - Bromp - |-

@i?é:ﬂzgla[sﬁ] far 32 @41/ %gét Hyﬁngl&ﬁ?éﬁégb Benzo
@]f??@ngﬁé@QX§uH¥3B6k§N@Hﬂ5ﬂ6¥§4¥h1de%ﬂEﬁHEﬁoiﬁIﬂéH¥de was

to Reference Exanple 97 to give the target conpound
Fﬁerfearterdcenamaplner%lmllc‘ésétr@zBe[fBFﬁGF?QnExaTQPl?I%FHﬂJ)VG the
- 5- brono_- 2- nzo [b]furan and 5-

W&ﬁ@l%- CHIRORPSY Ser?zO% 2%3% e o‘te'}t ained in Reference

Exanple 16- (1) were treated in a manner simlar to

Ref erence Exanple 7 to give the target conpound.
Reference Bx@mRle 280 1- (Benzothiazol - 2- ylnethyl)

5%&%@-&%&%% (enzeRa dhbh Beraeihi)azalprantd 5-
bromo—- —2-met hyt benzatdehyde obtal ned | n_Ref ef ence
Ebilarral w0 Y werre offr dai sdprerul anhner (&ithinlarip getrahydrofuran

Ex |
bR Lot e GpfpY SR Etrosphexe, and thereto

Q@kﬁaddeddropw1sen.butylllthlum (1. 59D4hexanesolutlon,30 5

ml). The reaction mixture was stirred at the same temperature

_for 30 minutes, and thereto was added dropwise a solution of

3-chloro-2-thiophenecarboxylic acid (3.92 g) in
tetrahydrofuran (40 ml). The mixture was stirred at the same
temperature for 30 minutes, and thereto was added dropwise
l,2—dibromo—1,1,2,2—tetrafluoroethane (6.0 ml). The mixture
was stirred at the same temperature for one hour, and then,
warmed to room temperature. The mixture was poured into a
diluted aqueous hydrochloric acid solution, and the solution
was extracted with ethyl acetate. The extract was washed with
brine, and dried over sodium sulfate. The solvent was
evaporated under reduced pressure and the residue was
crystallized from a mixed solvent of diisopropyl ether and
hexane to give S5-bromo-3-chloro-2-thiophenecarboxylic acid
(3.79 g) as a yellow solid. ESI-Mass m/7Z 239/241 (M-H).

(2} The above 5—bromo—3—phloro—Z—thiophenecarboxylic acid was
treated in a manner similar to Reference Example 94 to give

5-bromo-3-chloro-2- (4-ethylphenylmethyl)thiophene as
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yel l ow crystals. APClI -Mass nlZ 334/336 (MtH). (2) To
a solution of the above 5- bronmo - 2-nethyl phenyl -

W@ b@apoiské azol - 2- yl)nethanol (2.60 g ) in PCT/JP2004/011312
“di chl oronmethane (30 m) - toluene (10 M) was added

manganese (1V) oxide (3.42 g)lb64and the m xture was
stirred at roomtenperature for 3 hours. Insoluble
materials were filtered off, and the filtrate was

@9 O61&E8d Odrider reduced pressure to give 5-brono -

2- met hyl phenyl benzot hi azol - 2- yl ketone (2.45 g) as
col orl ess crystals APClI -Mass nfZ 332/334 (M+H). (3)
Red caisope Fxgipde 2@- et hyl phenyl benzot hi azol - 2-
é Br%&n ni VY%?e;{zroe[%t]et%lo%h%pm'}%ﬁne%'h@ll e ntz%n%ef erence

pre—I== = (peEnzZotm dLUI -
Mﬂﬁ%hﬁﬁhkhedé434marbozémmmhykbaaz&a@arednila#wnmerSlmllar
-Mass m Z 318/ 320 (IM+ Ref er nce Exa 101 1-

REFERicRrs Exagp i ittﬁyl%l"e N G fompound
chl or obenzene Benzothlazole and 5- bronD - 2-
chl or obenzal dehyde obtai ned i n Reference Exanple 16-
RafamanyarﬂxﬁMHiargh manner similar to Reference

' %%%% APCl - Mass

5- Bronp - 2-

Cn_06@Etdy142;ﬂﬁﬁyndehyd&-wbh|azebybdenhya)m@mmaem@ﬂular to

%% A sol ution of thiazole (10.0 g), iodobenzene (2.63
9fe&eétqea@%aﬂ(ﬂlr% phehyl ptoshiishe)  pal | adi um (0) (1.36
assl maagiate £3:- WndbhdrbNas oil. APCI-Mass m/Z
N-dlnethylacetan1de (100 m") was stirred under
iﬂﬁﬁAZﬁﬁ afM+0128)aver ni ght . The sol vent was evapor at ed
red ced ssur Q S
c%@f”hce ate. Q%%?ﬁﬁo he mggqﬁgllc?suc §ﬁ A%ﬁ nas
W tdb el eh éﬂﬁbMéﬂ%lH&ﬂ@ﬂtbGﬂGﬁ@EﬂéﬁG@(ﬂmpﬂlﬂ f9at to give

The sol vent was
the target compound as oil.

Reference Example 98

3-Bromo-1- (benzo [b] furan-2-ylmethyl)benzene

2-Benzo[b] furancarboxaldehyde was treated in a manner similar

to Reference Example 97 to give the target compound.

Reference Example 99

1- (Benzo[b]l furan-2-ylmethyl)-5-bromo-2-chlorobenzene

Benzo[b] furan and 5-bromo-2-chlorobenzaldehyde obtained in
Reference Example 16-(1) were treated in a manner similar to

Reference Example 7 to give the target compound.

Reference Example 100

1- (Benzothiazol-2-ylmethyl)-5-bromo-2-methylbenzene

(1) Benzothiazole and Q—bromo—z—methylbenzaldehyde obtained
in Reference Example 4 were treated in a manner similar to

Reference Example 7-(1) to give
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evapor at ed under reduced pressure, and the residue was
purifiedb y silica gel columm chromat ography (hexane:

werdwloimeet ate = 100: 0 - 90:10) to give 5- PCT/JP2004/011312

phenyl thi azole (1.50y) a s a pale yellow solid. APCl -
Mass m Z 162 (MiH) . (2) Thel@Bove 5- phenylt hiazol e
and 5- bronpb - 2- chl orobenzal dehyde obtained in

S R B8 AR TRIRY o pase

qﬁéllq_rcﬁz crysteis.phenpt1- M£sstxh1/mzmw$m6 hyt)yHbenzene a
a yellow solid. APCl - Mass m Z 364/ 366 (MtH) .

Fé@f erfénce SRARHO8 PE3 TS EROVEY hyI phenyl nethyl) - 2

4 9} [ di-w h i

B AT b0 e Caored o g (260 @

umdehcaﬂgmmnmtlmsl@he(ﬁ@ rrtind —ttlméru@tn@ v(/éroelnédde@s ‘added

dr opwi se chI rotrlrret il 2. 7rr1
2 ’ef‘ é

FEREmER e (fxégﬁl) ﬁﬁ% rl%ewas stirred at

Q%mﬁggkmmﬁﬁ%ﬁQ§%JWEhy3 Bﬁ%r%eaCIhQBlﬁbXéum&t%@ﬁals were

stirred at roomtenperature for 17 hours, and further
Stilfreseho B0 GOF dheldiHdurde THE PEREOTGTSS Boges reduced
e oy e
e o R 2 S B SRR SR R o122
axdttreact ¢d.whbtdy) diset byloelhes, cxa,rsctatlfﬁe. eRPLactawasn/ 2 332/334
vvash@d with brine and dried over magnesi um sul fate.
ol vent was evaporat ed under reduced pressure and

Qﬂ a8l Lier NaS HRbmcH2eehel hy 1 Phleinga 1geh z60h UdPo1-2-y1 ketone
omat ogr aphy (hexane: ethyl acetate = 9:1 |ve

Bias( freaflhyl phehymaly Fimipargo Mte&r?é’dﬁeo%éa@ﬁ to
A
er encéb%%\%qggzo&4%$lylm but yl (f%%ﬁhgﬁgﬁﬁz)ene 2
tdin ToAa?cseMaBlsom/@f 3Bgnesi lﬂ"hl'(‘1896 ing) in
tetrahydrofuran (20 m) was added di bronoethan (0.1
m), and the m xture was stirred at roomtenperature

fid s iUt esnp1ENErEt 0 was added dropw se

1-(Benzothiazol-2-ylmethyl)-5-bromo-2-chlorobenzene

Benzothiazole and 5-bromo-2-chlorobenzaldehyde obtained in
Reference Example 16- (1) were treated in a manner similar to
Reference Example 100 to give the target compound. APCI-Mass
m/Z 338/340 (M+H).

Reference Example 102

5-Bromo-2-chloro-1-(5-phenyl-2-thiazolylmethyl)benzene

(1) A solution of thiazole (10.0 g), iodobenzene (2.63 ml),
tetrakis (triphenylphosphine)palladium (0) (1.36 g) and
potassium acetate (3.46 g) in N,N-dimethylacetamide (100 ml)
was stirred under heating at 100°C overnight. The solvent was
evaporated under reduced pressure, and added to the residue was
ethyl acetate. Thelnixtgre was washed successively with water
and brine, and dried over sodium sulfate. The solvent was

evaporatedunderreducedpressure,andtheresiduewaspmrified
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a solution of |- bronp - 4- ethyl benzene (5.7g) in
tetrahydrofuran (20 m) , and subsequently, the

worRoos0rB26vas stirred at roont enperature for onkCTaRR004/011312

The reaction m xture was cooled to - 780C, and thereto
was added dropwise tributylti@6chloride (9.49 g). The
m xture was stirred at the sanme tenperature for 30

nut and the r 0 r =
Phosredeer SR s Tafh (RPORAETREERRY! TneRhnBRechgll acllate
filbgevi-deosob vtﬂoo@lam-@myﬂylamtaa:toa,e ahd50 ke as rtpale yellow
was stirred at roon1te erature for 30 m nutes.

sASdHubl RPGHTYR$ Al 8/ Yet@? itk ed of f. The organic

gage&hgfagggefgl553591%@§a9@§gegngﬁth wat er and brine
céssively, ried over sodium sul fate. The

Sebvemb—@ashéwapbeaﬁeddahyée pbtadeddpiasBeferanget hgample

I
R A e
qb@y&@h@qw@) tin (10.7 g) as colorless oil. El-Mass
mZ 337 (M- Bu). Reference_Exa
(54bEtOh1y>I~|@h@ﬁ)1IOﬁf@rHyl (P-pPeRYSreé- g%)laﬂol%«p&@&t@éﬂlu{ore&ﬁ ege as a
fe1GchyRazy| Reorldes (iR 2 9be/gBbonankirile (6.64 9
?; otaSS|un1car onat e ) and tetra -
n- butylannonlun1bron1de (648ng) in toluene (100 M)

was agitated at ro 3terrperature for 17 hours. The

Eﬁﬁﬁlﬁﬁﬁﬁhﬁifﬂﬁéfmgglpeured into water, and the

N XtWES WA HOH i@ 1wi-h detdayik: saeetiate tw ce. The

extract was washed SUCCGSSIV6|X$MAth wat er and, brjf
e

andugpieadiover st d@ofsiee (1¥nd9dothette st trite "(100ml)
eva 058%8% %ﬁge&dk 59%?ﬁ%§%ﬁgiﬁgyétQﬁd%@%ﬂ@ﬁbM@ﬁeadded

pur i T I Tca ge um chronatography (hexane
dﬁdpwlsﬁxﬁhﬂarotﬁimﬁmhyithagez 1@47n& 2, 4-pentanedione

£ hyl ph thyl) ml
G TRas T 140 e AT e ot 4 ou R BesEirely The

%J&’éﬂ@ﬂﬂl%h@%' vafBgnanid éth@ocﬁxﬂ..tﬁn;gaﬁatanda for 17 hours,

“hydrazi ne hydrate éo 86 n%) i n et hanol (3% g
et g rishear skefrgs at 60°C for 10 hours e actlon.mlxture

was cooled to room temperature and poured into an agueous sodium

thiosulfate solution. The mixture was extracted with diethyl
ether, and the extfact was washed with brine and dried over
magnesium sulfate. The solvent was evaporated under reduced
pressure and the residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 9:1) to give
3—(4—ethylphenylmehyl)—2,4—pentanedione (2.72g) as pale
yellow oil. APCI-Mass m/Z 219 (M+H).

Reference Example 104 Tri-n-butyl (4—ethylphenyl)tin

To a solution of magnesium (896 mg) in tetrahydrofuran (20 ml)
was added dibromoethan (0.1 ml), and the mixture was stirred
at room temperature for }5Ininutes. Thereto was added dropwise
a solution of 1-bromo-4-ethylbenzene (5.7 g) in tetrahydrofuran

(20 ml), and subsequently, the mixture was stirred at room
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for 4 hours. Hydrazine hydrate (0.43 m) was further
added thereto and the m xture was further heated under

wo edosoxe3teor 4 hours. The reaction m xture was PODIERMdO4/@1312

roomtenperature and the solvent was evaporated under
reduced pressure. The resi dud®ds crystallized from
ethyl acetate - diethyl ether to give 3,5- diamno -

4- (4-ethyl phenyl net hyl) py zoIe [

SBaEr PR SRRy R LT (b oL Sy BoRfied v
dvéﬁtnoand4théﬂet@thﬁbph@ﬁyanakhpwispytazbhey¢t130cglorlde
was added to 50% aqueous phosphoric acid solutio

) 49 ahd et ReKTAEGWRS T BtPhas m?e?a“(%%%erg’wre for
§'6 mfﬂxﬁé’é e yasfopl ed rto%npt&(\ eg_?gut_”@e ¥ &t @riwagogdded To the
seé ‘ah aqueous sol ution ﬁ sodiumnitrite
&%&Ztﬂgh mi¥Xherei xeuee andsdsLiokr aquaputshﬁotaﬁ@lum fluoride

tenperature for further 'stirr

PGOREA TR A LD 1 BFCHSRBU THE PEACITON R SEOF EogeRs Foo

%%%lp%@a%g@enféﬁ 30 £indO% aqueits) 8o matbyﬁiamm@kere filtered

solution was added thereto to adjust pH of th

péz-,fct | B MBAANE LeVEY, OFHERibiline ¥ xvRaceddrhiflt hvater
%%ér%%%tgg%be i@%qysu%%%S%E&%GYOW%EhSW@E%& QQQfate The

and r|e over “fagnesi'um sul fate. The sol vent
| \é@iv%‘ﬁapﬁéat eh paet e d edidked redessdr preandrehend egiel ur@smlue

e Bl e by ST o celum ehiomesr st 0 e
des) H%%1$ed({rlehhﬂ g@ﬂﬂLﬁﬁh@ﬂbhe@Wﬂalahe ?@lﬁ)@ﬂ)a&s

a pale brown sem soli

Reflerdese Bidnpl BI1¥6ss- m(4- 3BY hyMpRehyl net hyl ) -
5-nmethyl - |H pyrazole (1) 4- Ethyl phenyl acetic acid
(3.0 g ) (see Japanese Unexam ned Patent Publicat’ion
G AIITEHE D 1dH S04 ved ﬁHEﬂhyhpbeoyémhahelOESrﬁtDle

and thereto were added al Ior|
LN o mEeRH SR &héﬁﬂiﬁﬁ 3%hg ure]&£§ 9,
Srrtallfcfn_%guactmfl%omé.%mp%f at W dori vl EtaimwnsateTh@ 94 g) and

-reaction mxture was
tetra-n-butylammonium bromide (648 mg) in toluene (100 ml) was

agitated at room temperature for 17 hours. The reaction
mixture was poured into water, and the mixture was extracted
with ethyl acetate twice. The extract was washed successively
with water and brine, and dried over sodium sulfate. The
solvent was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography (hexane:ethyl
acetate = 6:1) to give 2- (4-ethylphenylmethyl)malononitrile
(3.28 g) as a colorless solid.

(2) A solution of the above

2- (4-ethylphenylmethyl)malononitrile (1.30 g) and hydrazine
hydrate (0.86 ml) in ethanol (35 ml) was heated under reflux
for 4 hours. Hydrazine hydrate (0.43 ml) was further added
thereto and the mixture was further heated under reflux for 4
hours. The reaction mixture was cooled to room temperature and

the solvent was evaporated under reduced pressure. The residue
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evapor at ed under reduced pressure, and the residue was
subjected to azeotropic distillation with toluene to

w@prws/o3es ude 4- et hyl phenyl acetyl chloride, wiCThP206£011312

used in the subsequent step w thout further
purification. (2) A suspensioh68f magnesi um chloride
(1.74 g) in dichloronethane (30 m ) vvas cooled to 0 C

S S aRY Ry 1 G REC( 208 REDY aPd=SaEReer (Bl ) BARCadHRATve

azsolut bAMmetsthe- @bny@pﬂen§lﬁ¥tﬁp@my93§@byé chl @ ideas pale
i n di chl oronmet hane (30 m) The m xture was stirred

aPlflhep%(ﬁ@rterﬁ)@%ﬂ\@ﬁses fiof% 2/ hlr), - and an aqueous

Ci gy c lytko dde

wéé eg ?aé?%ggvv?fg 8#@ o?m%TEEEgEI?P%% HSE s#ggamle
11h3brg)neqasaaddddl ed maqﬁeduﬂnpﬁdbﬁ)thlcTd’tELCS@O\l@II’EU.OI’l (19

W(
r.at under uced ressur . SI due . was

piF O N e R TR O HEE68: Ay D hox e Tixture
@&BY£0§£883E§ Flo; Iand ardive d R ¥ldddd 3¢8b¥hse 4n aqueous
(4- et hyl phenyl) - 3- oxobutyrate (4.75 ¢ ) as pale
yéPIl@fA/l@Tll (4 4PL) of \eedivm 21 B2l YaNH- NH4 g )(-3) TAe mixture was
s e, l- et

kUt ERR o) tHE BREEO o Rlh b (BEPSY ilndEeb( ang Gurenes
(60irped avas ositn téﬁpleahtnﬁerﬁcmemphbatste Tros r%al’aﬁljfo& mlxture

The sol vent was evaporated under reduc ressure,
t KBS @74 ARAd "dF 9sbl wed U nagPﬁQPsa%%‘%a‘PE e S 1ution

My X5 UL 4@t Nesbed syceepsdvelly M thhea r%%tcl%rl%tneﬁlxture to 7.
aqueous sodi um hydrogen carbonate sol uti on and bri ne.
Theemnkktineewdssdekedaoved wothuatbulfacetatnd vhashed
S 0 v a n ed e

gh%% Eswﬁéﬁghaggﬁ)&ggi£ %ﬁgréggHg'Séga 8?9%8 ggeg Mggne51um
(8ul€g)ecas Wed |yt wN%JevapM&$$en1ZnB&5 tHH-ed pﬁ¢ssure,

PoRtehr foaling tesmor oriaa bY o Thia BRI durin Shronatography

_ (chloroform:methanol = 100:0 - 90:10) to give the desired

4-(4-ethylphenylmethyl)pyrazole (414 mg) as a pale brown
semisolid. APCI-Mass m/Z 187 (M+H).

Reference Example 106

3-(4-Ethylphenylmethyl)-5-methyl-1H-pyrazole

(1) 4-Ethylphenylacetic acid (3.0 g) (see Japanese Unexamined
Patent Publication 63-233975) was dissclved in dichloromethane
(15 ml), and thereto were added oxalyl chloride (6.0 ml) and
N,N-dimethylformamide (one drop). The mixture was stirred at
room temperature for 1.5 hours. The reaction mixture was
evaporated under reduced pressure, and the residue was
subjected to azeotropic distillation with toluene to give a
crude 4-ethylphenylacetyl chloride, which was used in the
subsequent step without further purification.

(2) A suspension of magnesium chloride (1.74 g) in

dichloromethane (30 ml) was cooled to 0°C, and thereto were
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hydrazi ne hydrate (4.0 m) in toluene (20 n) was
stirred under heating at 100 C for 1 .5 hours . The

WO e@s1326 m xture was cool ed to room t enper at UPET/JE00H4/011312
washed successively with water and brine, and dried
over sodium sul fate. The sol vE®? was evaporated under
reduced pressure. The residue was purified by silica

956488, U COf FRLOU AN L O A Lh ) Tan! BYk18REYE. 06 m1)

Saﬂat butcéklsp-yéay ok &s (§ddad 03 ﬁéllyEicblﬁ)W)f)i the ARGbveABSS

Exa
(ﬂ e?hyﬂreheﬁwﬁe?hyf?cchel%l%&ﬁ&%@%%@ﬁ%ﬂe@}eT@Oaml The
Sﬁh%{:ﬁ k%tl‘igje‘dr opi <ot t%ﬁ!p@f:hgﬁrélﬁop )5 ﬁ@grs, and
di met yI hydr oxyam ne h rochforide . g)

dap e cpregmet hahEl(:ZaCcOlrd )SOMSmddeds dddpdi ’@eereto The mixture

trieth bse entI t he

RE P RARTRRI PTER S PhaRr taimal® d Geh digherashies with
NbXLHES MAS WRSEEUoSHECEes8ivR! yulFhbe VWatRle RIbAMEALS
citric acid solution, water and brlne and then, dried

ovERPSbEFafh safeht eeduae’ RRSAHEe wadhey ApSEgredvanderrified
Cﬁ?uggglgge?%gagaggT%1¥§§g%§§ggg§%%yhhﬂ@i%%e etﬁyl acetate

or oni cot e yellow ol
-MWBESslin £029ir208-vktdl . (2) A solution of the |

N- et h -N-met hyl - - - t d :
BT RaRO AL oF kAT CUBHPT WAL COPEUEOYORCo  (Anio (BT 3F oale
wgémddedldr OV SE-Mas £tlyd phEny|MBgnesi um br om de

M tetrahydrofuran solution, 55 m) . The m xture

vvé§ sth ryediEiom « figre @kﬁb‘(ﬁ <-burd t hen at the room
Coo sgegyr@ foLe %ﬁ¥£bﬂ Tbgog g£59@ ﬂhX£y£flw@§oacetlc

gain added t to was % :
aguoedusehydr) owblsostn:raeddaismm tbampélnetrrrgtﬁwle Zwasmrs The

CHIgEbEt L L S ocelate, SN ESREg L h BT recidue

‘?Méﬁoaﬂbgglﬂegeinréﬁﬂyﬁdacetate, and the mixture was washed
successively with a saturated aqueous sodium hydrogen carbonate
solution and brine. The mixture was dried over sodium sulfate,
and the solvent was evaporated under reduced pressure to give
1-(4-ethylphenyl)-4-hydroxy-3-penten-2-one (4.00 g) as yellow
oil. APCI-Mass m/Z 205 (M+H).
(4) A solution of the above
1- (4-ethylphenyl)-4-hydroxy-3-penten-2-one (3.98 ¢g) and
hydrazine hydrate (4.0 ml) in toluene (20 ml) was stirred under
heating at 100°C for 1.5 hours. The reactionmixture was cooled
to room temperature, and washed successively with water and
brine, and dried over sodium sulfate. The solvent was
evaporated under reduced pressure. The residue was purified
by silica gel column chromatography (chloroform:ethyl acetate
=2:1) to give 3-(4-ethylphenylmethyl)-5-methyl-1H~pyrazole
(3.12 g) as yellow oil. APCI-Mass m/Z 201 (M+H).
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pressure, and the residue was purified by silica gel
col umm chr omat ogr aphy (hexane :ethyl acetate = 20:1)

WO 2009/0¥v2326- chloro - 3-pyridyl 4- ethyl phenyl Rer/ore04/011312

(3.68 g ) as colorless crystals. APCI -Mass nfZ
246/ 248 (M+H). (3) The above &0 chloro - 3-pyridyl 4-
et hyl phenyl ketone (1.68 g ) was dissolved in N nethyl

- _2-pyrrolidinone ( m) , and thereto were added
tﬁfﬁ&fﬂfﬁlﬂ%ﬁ_and 60% sodi um hydri de (275 ng)
3 TNE R MR AT ek Ay di0ordermead ur e for 6

nUurs and then at C for one hour. The reaction
m Xt LIIOeawaslc’o@b@dOi cﬁ-rqi@mt@rm’té{nﬂ%l car@rigeel1Gal 9) and

d.th ret nd the m xtu a \
gf'h TaHEE kﬁf Oé%ar%lrnaec;% c{rso\/\cfavil%h Igl)ger ﬁé tf:ilnnd
S&t&ﬁ%hﬁmé%avﬁé h2boime, wa@@d@reudedhmveisesoduanhylamne (17.2
sul fate. The sol vent was evaporated under reduced

pg)fsasmr% C an§ UbRE EStdYe tigs MiatERed 26y SSiTEs g& room
(h n ¥l e

SO B Y R e

kiet dnevy(tl 168 5§) agsecvborlessc Gdid Ap@p_tms wazeg1and brine,

.Theab 6-.b
e?rl@uabﬁgnﬁ llféf %}ﬁg}/ e§€'§%§zﬂ/\£w€dl SS0O vse%lg‘ly%ngtw Ry Srporated
k&St f&bcdd )pne@éLdré hes ejovarver e added hydr azine

hydrate (0.44 m) and potassi um hydroxi de (550 r%))
Thener KXy a1 WeRt IS T4 el LRI PRIt IAG. O 190 © rF 3 pale
MO Boy JDE. T 9EUTORU XA 20N 20ghAdLO T dom

nper at ure, wat er was added thereto and the
m X} urke snﬂsuteWaxﬁ@dlaMth ethyl acetate. The extract

TR DR TR Vi B i GOKT b G AT P ATE. Dol e

V\@étﬁéﬂafp@f@f@ﬂammd@rml eelacesh P1&s sur @, C anddt tiee resd dae added
was purified by silica gel colum chromat o r aphy

(AeRRMESe of 1R BERR eR BLEAYMRS PU RramEye t 67 g? Ve t he

desi fed d§of%§ <2MLRRQQY%@ERE¥|) Th@lnlxture was stirred at
-hydor ox pyrl as colorl ess powder. APCI

- MBS L on Zh2>114:s(,|\&1-rH)1 then at the room temperature for 10 minutes.

The reaction mixture was cooled again to 0°C, and added thereto
was 10% aqueous hydrochloric acid solution. The mixture was
extracted with ethyl acetate, and washed with brine and dried
over sodium sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 20:1) to give
6-chloro-3-pyridyl 4-ethylphenyl ketone (3.68 g) as colorless
crystals. APCI-Mass m/Z 246/248 (M+H).

(3) The above 6-chloro-3-pyridyl 4-ethylphenyl ketone (1.68 g)
was dissolved in N-methyl-2-pyrrolidinone (20 ml), and thereto
were added benzylalcohol (815 ml) and 60% sodium hydride (275
mg). The mixture was stirred at room temperature for 6 hours,
and then at 90°C for one hour. The reaction mixture was cooled
to room temperature, and water was added thereto, and the

mixture was extracted with ethyl acetate. The extract was
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Ref erence Exanple 108 3- (4- Ethyl phenyl nethyl) -
2- hydr oxypyridine (1)2-Chloronicotinoyl chloride was
wo e@ane32é n a manner simlar to Reference ExanptEBJIM004/011312
(1), (2) and (3) to give 2-benzyl oxy- 3-pyridyl
4- et hyl phenyl ketone as col odl7dss oil. APCl-Mass nm Z
318 (MH). (2) The above 2- benzyloxy 3-pyridyl 4-

BSTEEH FR00 LS8 A s e

(s/bQﬁJm) sudFdtlhe mhxt ypev¥As GhirEeedpatat@@Minder reduced
tenperature for 3 hours. The sol vent was evapor at ed

M@érsur‘—’@du@@@i ﬁﬂﬂ@sg@ﬁéd@nwaﬁh@uﬁé&l@sﬁe e $ idilssolgedd column
thyl r sh th r
an su%@ 3 $%§t3 XEE% E Sa@gétég oggrmgodl%§u§3 to give
Beatzg 1.oxTRe -pairdeiytl W&stawap@eayadk@m@a@ radéded;) as
pres e ive_crude 2-benzyloxy-3 -pyridyl-4 -

éFﬁ§1gﬁéﬁyPﬁgthaﬁ8FI gaEBI@?F é§80|M+H |ch was used
myt heng W@%eﬁ&?poseytﬁoygriaﬂ maet@WlﬁHeQﬁ}l RBtone (865

(3) The above 2- benzylo dyl

ety v phehyd seettiethéhn @H@yw@%@l\mﬂ@h S nétrmﬂa)nolan(il‘oh%e}to were

heret o led ;cqnc te droghl or .
R LDSES) et e canchol ke DULOB B sae (550
“ﬁhﬁ .M Rheme AR estra & sed ratedroode t hmaenm'gwte 1Bor Clor 8 hours.
hours under hy drq?en at nrosphere under nor nal gressure

ITRSoF GBFEL ARIEHF HIES WESe CPPIEE 60l IO CERHSEREUES) Vit water

VRS QVRREM ated el LdpeehiRiesSUkRs ERR MRHLAUGIWRS ethyl
di ssolved in ethyl acetate, and the sol ution was

wastied eni t Bheaestrant \smc\e@%}h%lvylwwwﬁi néiremdimes, and
DhBL PR ISO0M BULLR 22nalhE; 501 XG0L 403; SYADRALED.  The

pressure residue was bed
mlsndmtcaageivamimd: fumolesert ﬁ@da@dagl dmdd ard, and the residue
orm et hanol. = 100:0 - 97: 3 g ve the desjre

(s EPHWbﬁ%H&M ﬁétlwna)gel E Pyt Per ARy 3 %?g)e ethyl

“%%é%d%@ €& 100:0 - 0:100) to glve the desired
,3—-(4-ethylphenylmethyl)-6-hydoroxypyridine (256 mg) as
colorless powder. APCI-Mass m/Z 214 (M+H).

Reference Example 108

3- (4-Ethylphenylmethyl)-2-hydroxypyridine

(1) 2-Chloronicotinoyl chloride was treated in a manner similar
to Reference Example 107-(1), (2) and (3) to give
2-benzyloxy-3-pyridyl 4-ethylphenyl ketone as colorless oil.
APCI-Mass m/Z 318 (M+H).

(2) The above 2-benzyloxy-3-pyridyl 4-ethylphenyl ketone
(1.69 g) was dissolved in ethanol (15ml), and thereto was added
sodium borohydride (403 mg), and the mixture was stirred at room
temperature for 3 hours. The solvent was evaporated under
reducedpressuie,andtheresiduewasdissolvedinethylacetate.

The mixture was washed with water and successively with brine,
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brown solid. APCI -Mass nlZ 214 (M+H) . Reference
Exanpl e 109 3- (4- Ethyl phenylnethyl) - IH indole (1)

waeooa/osskati on of indole (6.00 g ) in nmethanol PCBOP2004/011312

wer e added sodi um hydr oxi de 2% 25 g) and 4-
et hyl benzal dehyde (7.56 g), afd the mixture was
stirred at roomtenperature for 3 days under argon

a1 ARsANgY Sve %@%%&J‘@&PE&MS TRl 861 vahed waBtdaed ravesd under

evapor ated under reduced pressure. The residue was
exﬁnaedeprasshrdlEDhyhvetheudeand the extract was

washed wth ter d ' I
yogled, YLD VEL5F, g0, Sk Ber, RARESHAT Syl oo ot
thechesbdugswas ipukhti edob¥gskhicatgel weehomm further

- chronat ography (hexane: ethyl acetate = 98:2 - 70:30)

rorgifkeagioagthyl phenyl - (I H indol - 3- yl)nethano

(et 2By B e Wi e R R et e

di8soY ket hamek haastlr eatoenhlu n anntartmerreé;prrWIGaﬁ fgdded

Ref erence Exanp 2 t he si_red
G@néteﬁﬁrﬁ‘ﬁ@ﬁyIhﬁ@trﬁ)‘flh)l(or)llcl—l-acgﬁdgll g gﬁim or é@é ‘
%Eiigah%m—épg%ohNHSQOnﬁé 236'ﬂﬂéﬂﬁlxtdﬁgGNaHHBtﬂEﬁy@ﬂai room
3-(4 - Ethyl phenyl neth Hindazole (1) A
'Wemp@m@t@ﬁezfﬁt]ébﬁﬁ@¥3@@@érd@¥d%% %ﬁ%ﬁWﬂ%@@Fﬁéh%nder?normal
04 m [ e
i T T A Tt
abgeRnat wes phape.ratkel nedet ireduriext pr @s wase codlhedrepidue was
room t enper at

and orotrimeth Is Ian 0.0
e
BEHEQJQE&%%d@@éég%éﬂyW&@ﬁbrIQeLhﬁuﬁ@khéd&ﬁdmzsﬁdlumsulfate.
sol uti on was added dropwi se a sol ution of 4-

Is@é-rvmtbwmﬁ EERIPEGE RO NGl dRSth ST RAq@nd. the
]ﬁ% at, QDG :Le% sqq %Jlo@'oslun@k@%ﬂr%{’ctd dbaphy

Xt Ure rre € for 2 hours, to prepare
a(MWmmfm&hmﬂyI%mlmuﬂ@hrwmm diveNthe desired

E ”@t \%ytltl’{'yor mqrp@fw r |2\f/\@‘é’ Sgo(rji’i_yl'Pnyrtlh nSeUl?%%ql“h%] as a pale

brown solid. APCI-Mass m/Z 214 (M+H).

Reference Example 109 3-(4-Ethylphenylmethyl)-1H-indole

(1) To a solution of indole (6.00 g) in methanol (60 ml) were
added sodium hydroxide (2.25 g) and 4-ethylbenzaldehyde (7.56
g), and the mixture was stirred at room temperature for 3 days
under argon atmosphere. Added thereto was water, and methanol
was evaporated under reduced pressure. The residue was
extracted with diethyl ether, and the extract was washed with
water, and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure and the residue was purified
by silica gel column chromatography (hexane:ethyl acetate =
98:2 — 70:30) to give 4-ethylphenyl- (1H-indol-3-yl)methanol
(2.10 g) as a colorlesslsolid. APCI-Mass m/Z 234 (M+H-H20).
(2) The above 4—ethylphenyl—(1H—indol—3—yl)methanol was



10

15

20

25

30

(2) A solution of tris (dibenzylideneacetone)
di pal l adium (0) (167ng) andtri (2 - furyl) phosphi ne
W@ 1®@5/0m36 i n tetrahydrofuran (20m ) was stirr ePCHRIP2000011312
tenperature for 5 mnutes under argon atnosphere.
Thereto were added |- t- butddgcarbonyl - 3- iodo -
i ndazole (2.0 g) and t he above 4- et hyl benzyl zi nc

di neth rnam 0 C
zﬁgaﬁﬁg'%Px?ﬂ¥%nhé% sP%r?ed roo %F%h%éﬁaﬁégggfgz fo give
RoWr Slesilhel B@&Glt—le(ﬂﬂlymphfelﬁlfy&nm&yﬂo wH1eie iindliod ewatse o 1 orle ss
and the m xture was extracted Mﬁth di ethyl ether . The

eavEact swasPRasnéasai thawaser (Yal) dri ed over nagnesi um
sul fate. The sol vent was evaporated under reduced
pressure, and the residue was purified by silica ge
@ﬁﬁﬁﬁéﬂd@%ﬂﬂﬂ?@&ﬁﬂﬁ@ (RexanBtheglhiknztwehhgl r-16B6indazole
ive |- utox car

ﬁﬁy%pﬁéﬁ pﬁ@t%§|3lnqlgp dﬁﬁé?gqé|W§ B%H% %1bromoethane (0.04

%Q!oﬁhﬁ%ﬁN@dlmeﬂﬁglfdwﬁﬁhﬂﬂéz @36 @WHmwer3)sti@ed under
a ovel t- butoxycarbonyl 3- (4- et hyl phenyl nmet hyl )

Hefgt iined atol7® °CL. 835 ¢ 0) Tigns1 tdiss $81d/8d %W%@I’P&W@Iph(ef§ The
o%
Bt e e U R Rt T

\Aﬁﬂcﬂ:td‘crn‘lecdata‘tylrsadmﬁeen@ﬁm mrle fuwors @’méidﬁbmhermmd and the
thereto was an, aqu s citric acid sol d,t :
HLATE WS Sockhoet o FPTR WAL Hobts &bt adafebas, o the

tract

was Mashed suycceassiuelon Wad il c&f@vﬁ@d?%, sldition of
dried over magnesium sul fate. The sol vent was

eraioraiean amider orédacdd 7 ek darte, Nzghne Hey Feimaiel dad 10 ml)
e"‘}%%toel J;véf F%Q%Begfgrehgg gi Vesﬁgkee%?eﬂf %he(rf}lxture was

yl pheényT e dazol
ol irdees satero/st aler APClurdvhsSs m{@gﬁﬁﬁe EYEE) lutlon of

Ref erense EXamle, LLL. 94 PO - Somebilleodn (B (fon vac

used in the subsequent step without further purification.

(2) A solution of tris(dibenzylideneacetone)dipalladium (0)
(167 mg) and tri (2-furyl)phosphine (135 mg) in tetrahydrofuran
(20ml)wasstirredatroomtémperaturefor5ndnutesunderargon
atmosphere. Therefo were added t
1-t-butoxycarbonyl-3-iodo-1H-indazole (2.0 g) and the above
4-ethylbenzylzinc bromide (N,N-dimethylformamide solution) at
0°C, and the mixture was stirred at room temperature for 5 hours.
The reaction mixture was poured into water, and the mixture was
extractedwith diethyl ether. The extract waswashedwithwater
and dried over magnesium sulfate. The solvent was evaporated
under reduced pressure, and the residue was purified by silica
gel colunu1chromatography'(hexane:ethyl.acetate==100:O-—92:8)
to give
1—t—butoxycarbonyl—3—(4;ethylphenylmethyl)—1H—indazole
(1.37 g) as colorless oil. APCI-Mass m/Z 337 (M+H).

(3) The above
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(1) 4- Brompbenzotrifluoride and thiophene - 2-boronic
acid were treated in a manner simlar to Reference

wE@soiB220- (1) to give 2- (4- trif | uoronet hpdtpheogd/)11312

-

t hi ophene as colorless crystals. (2) The above 2- (4-
trif |uoronethyl phenyl) thioghehe and 5- brono -
2- et hyl benzal dehyde obtai ned in Reference Exanple 4

re treated in a n i.m. ar to Refer.en I

TG R AR RO T el & Bt e - B
tri f34 yor et Aykpbenyd)in metHdtianyliment hyl ahereedned ahereto
colorless crystals. APCl -Mass ml Z 425/427 (MrH:Me
WrReRéktenedl Eramiiiexire so0lpEsad (methiaiqysolytiops 1.0 ml),
(3-,trif_luor | phe -2-_ thi z
(32 PSRBT TOTIN & 2| EPApRERGY-) PERASHE nour.
2dpsdnilte Bei@l wey eart raepteedhid roid menreeridsistlleridmg and the

Ref Exanpl e 20- (1) t 2- (3- i
IR Ot RADIRRIC (97 GBlidhe S b lstiags ofPs( SFEFRgE vas
mg's&&eééiJeﬂW%thM&h% JodiHOphenre Aikd over

S5-brorno- 2-net hyl benzal dehyde obtained in Reference
Exegipd &1 v vierlef arepat BHei RoavARANERS s¢ieP@Fated under reduced

Ref erence Exa 7. 10,4 t i - - .

rRtere. BHAPRE Lot Qulk Ve DOV EPRL I B8 MMMskane to give

Eﬁﬁ@r?mﬁ%d“ﬁj"((w Zen lraeﬁuﬁo\re)ml;ﬁ]s)s—Mﬁnd%ea‘ce]reenmo mg) as
anpl e - - Et en i .onhe -

BFQHOE HE DD HEHES e ﬂ-A%QﬁW%%%M Zbo%ﬂi @Vﬁe@i d wer e

treated in a manner simlar to Reference Exanple 20-

(1) to give the target conpound. Reference Exanple 114
2- (4-Met hyl phenyl) thiophene 2- Bronot hi ophene and

4- met hyl ph | boronigc, acid were treated in a nmanner
ﬁm%%g%ﬁgeﬁaaﬂple 20- (1) to give the °
t B Redmeeppaiity1-1- (5- (4-trifluoromethylphenyl) -2-
thienylmethyl)benzene

(1) 4-Bromobenzotrifluoride and thiophene-2-boronic acid were
treated in a manner similar to Reference Example 20-(1) to give
2-(4-trifluoromethylphenyl)thiophene as colorless crystals.
(2) The above 2—(4—£rifluoromethylphenyl)thiophene and
5—bromo—2—methylbeﬁzaldehyde obtained in Reference Example 4
were treated in a manner similar to Reference Example 7 to give
the desired

5-bromo—2-methyl-1-(5- (4-trifluoromethylphenyl)-2-thienylme
thyl)benzene as colorless crystals. APCI-Mass m/Z 425/427
(M+H+MeOH) .

Reference Example 112

5-Bromo—2-methyl-1-(5-(3-trifluoromethylphenyl)-2-

thienylmethyl)benzene

(1) 3-Bromobenzotrifluoride and thiophene-2-boronic acid were
treated in a manner similar to Reference Example 20-(1) to give

2—(3—trifluoromethylphenylfthiophene as colorless oil.
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Ref erence Exanple 115 2- (2,3- D hydro - 5-benzo
[b] franyl) thiophene (1) 5,7- D brono -

WQ2®501339€lr obenzo [b] furan (see WO 02/ 070020) ¥Gr/0p29)4/011312

in diethyl ether was cooled to -78C under argon
at nosphere, and thereto was alf@ed dropwi se n-butyl
Iithiun1(2 44 M hexane solutlon 5 09 m) . The

u s stl e sane 3
2L e "Hhatp ot b Ph b o SBRE AT IR E el e Lo
CBLewde-gehetmpn@eﬁh@waé ebmaaslreact rac Red ewehite Example 4
diethyl ether, and dried over magnesi um sul fate. The
s@?ﬂaerﬁr%%@/ap@)ﬁe@@@mﬁa@%laed&&@&fﬁrre%@r%Xiﬂapé?v to give
P%058s1rg 43- di hydrobenzo [b]furan (2.0 g ) as pale
ow crystals, which was used in the subsequent step
mb%boumo+ﬂfm®EMybﬂl+f5€a$+bm1f1@@rdﬁm¢b&kpmﬁﬁybkfﬁmﬁhlenylme
3- gﬁ dr obenzo %ﬁé yiran anﬂ t hi ophene - 2-boronic
Ebﬁl FRZ¢reatad” TaANBT - sinilar toReference
Exanple 20- (1) to give the desired 2- (2,3~dihydro -
5-benzo [Db] furanyl) thiophene as pale yellow crystals.
APCl - Mass niZ 203 (N%H ). Reference Exanple 116 4-

tEfBaumbhyL@pmemedwmb4fdt@ﬂlghényhb@e@mahy@nmfweaat@ﬂited311

m) was cooled to - C unde phere

RO facr S asd HF G REe Ao BT JRLT ik At (5 Shvathe target
hexapgus@l ution, 4.43 nm). The reaction mXxture was

stirred at the sane tenperature for 30 mnutes, and

thereto was added dropwi se a solution of |-brono-4 -

fk%?éﬁ&&@@iﬁ%ﬁﬁf’g (1120 9) (N LARYAEOHY ﬁ;%rio%%'ﬁe)

= 100, e T XTUT© WAasS blllll:‘u dl L 1TeSdiie

tEHBeombUhEOpbenenﬁuhmwmethyigﬁﬁﬂyﬂhmmwmuadmad.were treated
dropwi se a sol ut|

f 5- chl -_2- .
LR e P Pt Bl ol "R f 0ot e | B 2 O 6F Lir b 9ive the

(#3rgtt @bmpod8&. The mixture was

Reference Example 115

2-(2,3-Dihydro-5-benzo[b] furanyl)thiophene

(1) 5,7-Dibromo-2,3-dihydrobenzo[b]furan (see WO 02/070020)
(3.0 g) in diethyl ether was cooled to -78°C under argon
atmosphere, and thereto was added dropwise n-butyl lithium
(2.44 M hexane solution, 5.09 ml). The mixture was stirred at
the same temperature for 30 minutes, and poured into a saturated
aqueous ammonium chloride solution. The mixture was extracted
with diethyl ether, and dried over magnesium sulfate. The
solvent was evaporated under reduced pressure to give
5-bromo-2, 3~dihydrobenzo[b] furan (2.0 g) as pale yellow
crystals, which was used in the subsequent step without further
purification. ,

(2) The above 5-bromo-2,3-dihydrobenzo[b]furan and

thiophene-2-boronic acid were treated in a manner similar to
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stirred at the sane tenperature for 30 m nutes, and
thereto was added a saturated aqueous anmoni um

w@koosi2326 sol uti on, and the reacti on ni xture WecT/JP2004/011312

extracted with ethyl acetate . The extract was washed
with brine, dried over sodiu7éul fate, and the sol vent
was evaporated under reduced pressure. The residue was

At 651 SR e et dne oy CAbot e SEdA T t o gi ve

%ph@omndlﬂ Ebu%L%e%ZO %ﬂ&%&@ﬂyl thiophene as pale yellow

5-chl or o- 2- th| enyl net hanol %2 ) as pale yell ow
soWsER L SAPGRPCIala sy /3530 SM(r HH2O ). (2) The
above 4-bromo - |- fluoro - 2- naphthyl - 5- chloro -

2- thienyl methanol was treated in a manner simlar to
I%%‘f@rr@m Mm@ll@ 1114 2) to give the desired 4- brono -
, h

33'5' §69ﬂ@10n éﬂ 2d2n@t@yietrémé€h¥f¢iﬁéildlﬁ% (1 04 g) in

I enyl met hyl) benzene (1) 2, 4- di net benzoi c acid
(@@Tg/cyrqmmsﬁ@d@d |WSCMQ§?r1(ﬁdortm (‘17@0 qﬂ%nd%@rgon

d
L LA B30 0 Ao

aKLHQDWIh?&ﬁ&ba%bﬂatd%annnghB mIhe sSThaerdampison mixture was
evapor at ed under reduced essu nd, t he resi dug. was :
H oA HSreeREbr e SBOL RT3 L Orhd Tt 8 g s EnEBEto vas
%ﬂkﬂ&fgréﬁwEQQQQE@ﬂﬁ%ﬁ@h%ﬁ?ltgkoﬁoh@uE§uof6ﬁa§ﬁkﬁ§méne (1.50
was evapor at ed under reduced pressure, and the residue

msm.mm:qqftmam lagdtagk ~75Tke nitkediiecimae was stirred
d succe S|vel agyep é%jd

h%/dr gben CHt boerIln & \M%%nrsgé Eﬂroﬁ%e andq‘j‘rl ed d(;\r}'}ears added

SADEB g sl aatcELutBrtm sof Mhmmmmmoxaldehyde

d d
;&L;gf@ §é§ﬁ§§§{%$§h éggrggtq%!mg)4 dl (Dle%gzﬁgg ure was

_stirred at the same temperature for 30 minutes, and thereto was

added a saturated aqueous ammonium chloride solution, and the
reaction mixture was extracted with ethyl acetate. The extract
was washed with brine, driéd over sodium sulfate, and the
solventwasevaporafedunderreducedpressure. The residue was
purified by an aminosilane-treated silica gel column
chromatography (hexane:ethyl acetate = 3:1) to give
4-bromo-1l-fluoro-2-naphthyl-5-chloro-2~thienylmethanol
(2.00 g) as pale yellow powder. APCI-Mass m/Z 353/355
(M+H~H,0) .

(2) The above
4-bromo-l-fluoro-2-naphthyl-5-chloro-2-thienylmethanol was
treated in a manner similar to Reference Example 1-(2) to give
the desired

4-bromo-2- (5-chloro-2~thienylmethyl)-1-fluoronaphthalene as
a yellow solid.
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whi ch was used in the subsequent step w thout further
purification. (2) To a m xture of the above nethyl

wQ2ebsaiases hyl benzoate (19.75g) and activated aPChir00m/011312

neutral oxide (120g) was added dropw se brom ne (9.25
m) while stirring at roomtémgerature . The mixture
was stirred at roomtenperature for 8 hours, and

gi I:ut %d cvvi : h di ﬁt hé'g 7et her (1000 m ). Insoluble
i of f, and washed with diethyl
el-eiomo500 4Mdi me tTRA -donisi-ped nfyill-Prahe eagd maas$Rad benzene

successively with 10% aqueous sodiumthiosulfate

ddut i 8ni-digsthyvabedzaagessddsddPum AydrFagesuspended in
canhonat e, Sel 4y Lan %%'eggt %_»g Lhbrats ghi8dige (6.8
over magnesi um sul f’at e, an tﬁe sol vent was vaporat ed

wr1d e rance dy cledi ipregssulrfe.rmbimg dee si2d e opas .cr §heahlikzede was

fram nmethanol (40 nm) t [ thyl 5-b -2, 4-
B B ot (BRE g S e Ve i eas ERJopalgert vas
ARG YRS dThA RAS/ 24k Mt ire ssdreThembare meidiue was

S5-bfonmo - 2,4 - dinethyl benzoate was treated in a
wemserl vsichi h are tharRef 62 @A ad ) Exafpparikiyye vasdgitilgred at room

- br - - diqret h enzni.c ' S I
S o o fLTHNPENEg By o581 9LBSEatea uncer
S%hﬂmﬂnipﬁaséﬁrdiﬂﬁkhym@eeadﬂﬁeaahﬂdaﬂdolvedj11ethylacetate.
2- phenyl t hi ophene re treated,in.a im | :
RO arse Tl H26060. GRS BS brohg. L th 2 o HetTg1ed Raueons
| o iRmP &Aoo r calrBloaRykmbhyk i cheBzaNer 8se £ 04 &l | @Sted over
crystals.. AgCI -Mass m Z 357/359 (M+H ). Reference
Bagipine sLE e .Br 8he sSollveps- prengVaporatgiedprfist Fpppced

- 2-.trif.luor - _2- .
RO o 0 ORI ALY 75, BT ABS af nghg yegio oL
SiHitdresisss 184  iIB0dhel 304)s awpserttr edtegd Witteoutamnerther

sim|ar to Reference Exanple 117- (1) to give nethyl
PUYrdihratinn § odobenzoate as a brown sol i d.

_(2) To a mixture of the above methyl 2,4-dimethylbenzoate

(19.75 g) and activated aluminum neutral oxide (120 g) was added
dropwise bromine (9.25 ml) while stirring at room temperature.
The mixture was stirred at room temperature for 8 hours, and
dilutedvﬁjjldiethyiether‘(10QOH&). Insoluble materials were
filtered off, and washed with diethyl ether (500 ml). The
combined filtrate was washed successively with 10% aqueous
sodium thiosulfate solution, a saturated aqueous sodium
hydrogen carbonate solution and brine. The filtrate was dried
over magnesium sulfate, and the solvent was evaporated under
reduced pfessure. The residue was crystallized from methanol
(40 ml) to give methyl 5-bromo-2,4-dimethylbenzoate (6.34 g)
as colorless crystals. APCI-Mass m/Z 243/245 (M+H).

(3) The above methyl 5-bromo-2, 4-dimethylbenzoate was treated
in a manner similar to Reference Example 4-(1) to give
5-bromo-2, 4-dimethylbenzoic acid as colorless crystals.

ESI-Mass m/Z 227/229 (M-H)



10

15

20

25

30

(2) To a solution of the above nethyl 5-brono-2 -
i odobenzoate (4.65 g) in Nnethyl - 2-pyrrol ydi none

W@ 205012326ver e added copper (1) brom de (235 nyCEHMRR004/011312

met hyl 2,2- difluoro - 2- (fluorosulf onyl) acetate
(2.6 m), and the mixture wad78tirred under heating at
120 OC for 1.5 hours. The reaction m xture was cool ed,

ded, thereto were_ 10% aqueous. hvdrochl ori.c id
ggﬁu&SSnagﬁHee ﬁgFoggé?agé@l%ﬁgnggﬁéZﬁéfe??éﬁsaﬁére
bibhered tafibpnand wrotaaniced ayamaindhe ihiilbiat @ Re@erence
washed wi th water for 4 tinmes, and subsequently washed
ﬁkﬁmpéesét@gagé&eaqueous sodi um hydr ogen car bonat e

ol uti on,and Jr i a_The fi te-wasg - dri F
§oéfﬁﬁpsnga9ePegﬁgltEquoFb%%?lwégﬁg&%%gggfg§§&%SSPZene 5
eddeeed spr essual sTheArPesidags wagsz pBB7 7888 by+8] |ica
gel colum chromat ography (hexanethyl acetate = 80: 1)
to give nethyl 5-bronmo - 2- trif |uoromethyl benzoate
&322 Bk AT 5k @38 oil. (3) The above net hyl
5-bronmo-2— trif tooronet hyl benzoate was treated in a
[PeiBremosilm (Samphen yRePetdrica VEREHhIyS ) 42ty itfg uginpmethy 1 -

é%r%g% - 2-trif luoronethyl benzoic acid as pal e brown
g¥y§¥§¥s. ESI -Mass m Z 267/269 (M H ). (4) The above
5&3;QﬂﬁhﬂxTiig—ﬂﬂ?meﬂﬁdﬂﬂ kerizoi (Ge@Cibrg Frahn,: A.-Dieter
and2- phenyl t hi ophene were treat in a manner sinlar :
56 hReY e id tBESH & %5/ /( I1)3Ot10'1§ﬁ%\7lé 556 GF2CSS. Ly ff menner
| gTiqu:]‘:t Y phele RedPhieiip1e 41 ANhigno kekenecasiyial e
yellow crystals. APCI -Mass m Z 411/413 (M+H). (5) To
& -finoeth -Sol igid e no attite agb ey & vy Gied 1.d.-2-

trj.fluoronet hyl.phenyl 5~p - 2- thier et (

(&orfe) = ﬁO.ﬁi‘g%ﬁﬁoﬁ(E%e n%‘?‘% t“é?%%lyggr %‘}L}erg(n%t( 1gpenzoate
was, &?gedilgMMéﬁh@m—QhWrirdﬂy(cﬁ&dm) (20and) teeeniaden e&opper
was stirred at roomtenperature for 3 hours. The

s v &omigls evdapbridtle Pth @S 1elduced pressure, and the

resi_due: mas i SSot MBA-d IR0 QRdBate (2.6 ml), and the

mixture was stirred under heating at 120°C for 1.5 hours. The

reaction mixture was cooled, and added thereto were 10% aqueous
nydrochloric acid solution” and ethyl acetate. Insoluble
materials were filtered off, and an organic layer of the
filtrate was washed with water for 4 times, and subsequently
washed with a saturated aqueous sodium hydrogen carbonate
solution andbrine. The filtrate was driedover sodiumsulfate,
and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography
(hexan:ethyl acetate = 80:1) to give methyl
5-bromo-2~trifluoromethylbenzoate (3.55 g) as colorless oil.
(3) The above methyl 5—bromof2—trifluoromethylbenzoate was
treated in a manner similar to Reference Example 4-(1) to give
5-bromo-2-trifluoromethylbenzoic acid as pale brown crystals.
ESI-Mass m/Z 267/269 (M-H).

(4) The above 5-bromo-2-trifluoromethylbenzoic acid and
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(10 m) - acetonitrile (20 m) . Thereto was added
triethylsilane (0.78 m), and the m xture was cool ed

W0 200600326 Ther et 0 was added dropw se boron triPCT/@R200£011312

di ethyl ether conplex (0.52 m). The mxture was
stirred at roomtenperature flg® 45 minutes, and added
thereto vvas a saturat ed aqueous sodi um hydrogen

c%onat l.fl_ltl on, m xture was._extr. t ‘ﬁ(‘ gé

& %J;’(? 5@[‘3 l%srﬂ%roln%\nthr% & e-C ARgerence
G 8 1oV ey- qdltlémgiuzlef 3l-&r ohide 2selri entuoramee Vgn phahed

under reduced pressure, and the residue was purlfled

By odidna Zgaihieaivintic EAnene ceraphs L { Aux@neItabs gi pECI-Mass
5 omo - |- (5-phenyl - 2-
t“lﬁe%%ré@%’ W %r - trif luoronethyl benze ne (565 ny)
o cgzlsdaral ?ﬁsismhlsollﬁs')eﬁejmmﬁeﬁﬂimmfhioereﬂQ 5- Bromp - |-
eLnyl.pneny e me I th
PErRAERe 120t YRt Igcsee t@lpéwq%énféﬁég&ng Zcﬁ’lne(%‘lé(éne@tone

2rd0y ARY clr%b@h%ee u@ﬁtle;oL R t3 aPRBReIEuFER | 80 19 was added
Reference Exanpl e (1) to give (3- ethyl phenyl)

tsmﬂphfeherahygrpdpe %Fﬂl%w ddheg még}‘uxﬁéﬂqﬁ)@@érged at room
et h ophene..a
j%b nza d):% talnedsglgégggwgﬁcgvggorated under

'Vﬂcﬁldd’cﬁ@ﬁ:@@sm&ea Hﬁﬁnﬂﬁe Sigdildare WQsRéiesemedEmalmﬂ@roform

9 t 5- b - - t hyl phenyl) - 2-
L et TS O e iR e, AReRBER vbei safsr
&F’ﬁetr{\@ﬁs%mré %701/7%7%11(?*5'}1@1 RetenereerExaapl €d28 to 0°C.

Bromo - 2- - -pyridyl) -
tﬂhd@rwﬂmdwla)ddbeinﬂenevvé@; poren- tP&lfl%lW}d?hI optRifeyl ether
an meht.yl benz e
T IR s S ISP EE DY P AL, Eoop egperatce
tpReberence: £xanpl&ided thiredogiaeaBdinamred aqueous sodium
oI B9 o om ARSI SR SIS R e StEactEd with

_ethyl acetate. The extract was washed with brine, and dried

over sodium sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (hexane) to give the desired

5—bromo—1—(5—phenyi—2—thienylmethyl)—2—trifluoromethylbenze

ne (565 mg) as colorless oil.

Reference Example 119

5-Bromo-1-(5- (3-ethylphenyl)-2-thienylmethyl)-2-methyl-

benzene

(1) 1-Bromo-3-ethylbenzene and thiophene-2-boronic acid were
treated in a manner similar to Reference Example 20-(1) to give
2—(3¥ethylphenyl)thiophene as a pale yellow liquid.

(2) The above 2-(3-ethylphenyl)thiophene and
5-bromo-2-methylbenzaldehyde obtained in Reference Example 4
were treated in a manner similar to Reference Example 9 to give

5-pbromo-1-(5- (3-ethylphenyl)-2-thienylmethyl)-2-methylbenze
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(2) A solution of the above 5-brono - 2-nethyl phenyl -
5- (2-pyridyl) - 2- thienylnmethanol (1.59 g) in trif

wo eesossedi ¢ acid (40 mM) was cooled to 00C, apdr/JP2004/011312

thereto were added gradual ly sodium
tri acet oxyborohydride (4.68 g)80The mixture was
stl rred at roomterrperature for one hour, and cool ed

to O@b
W08 TR NS (B st Ty NG Pealt) on dir B i

m xture was extracted W|th et hyl acetate, and the

extract was washed with brine, and dried over sodi um
skeferencanpxamplent2tas evaporat ed under reduced
pée§§&$5L§”E£{ﬁ§irf5 Mﬁ?&fﬂ§ififﬁkKWbﬁyimé%hﬁﬁibenzene

cotumr—chronat ograpiy Ulexane ertnyl—acetate = o571)
giVe 2heEdegridyll Belbtopimere 2amet hylpromd= 2-(15ehtylbenzaldehyde

(SRR e for it RTR ) L Darpene. (00 Bt Phami e
Ref erens e EXANPk8ndPd 2= ({p-t&lgo¥® - 2- thienyl)
t hi ophene 2,2'-Bit |opheneog 4Qg) in tetrahydrofuran

(Db RPYo VRSB beh ey L - F8OC Ry bl ot At g pRRERANOL as
a 0 re % I h 1.59
l\ﬁﬁ%aégﬁéegéo %?l on %@@rﬁo Wéﬁe@ﬁ%r eM 4J\/\5%313I gtml Er ed

at2 00 é@lubﬁ@nS@fmhneltelsqvand cool ed again to - 780C

. _Added thereto S obenz sul f_onim

5Bdeg thereto, yae b TLupfobenzeneoul feorLal fec L1251
at1199mg)t eRper At Ui®rdotetilc Reuics (4Thel y eaet toslatXidINEC, and
was poured into ice- col dwater, and the sol uti on was
ekbenetedver e hafdsanaradnably ap@di e Bxiragtowsgoronydride

waghed @ucceﬁ@ ¢<f£¥u¥@r%gﬂ@tt%r%ed 2Pride, @i drdibe for one

over sodium sul fate. The sol vent was evaporated urnder
r]eduzedam essailed awh irhe a ésicduelB@saguepfisedodyum hydroxide

?%cl) Fb%?a’af agiqngghﬂ;mr: g83:%e%éy(§ ang %Qja%iq\x/n%x%hre. The

Cot RELBE S lex thefiRnGe thxagpl e é@@tate, and the extract was

washed with brine, and dried over sodium sulfate. The solvent
was evaporated under reduced pressure and the residue was
purified by silica gel column chromatography (hexane:ethyl
acetate = 3:1) to give the desired
5~-bromo-2-methyl-1-(5-(2-pyridyl)-2-thienylmethyl)benzene
(1.38 g) as a colorless solid. APCI-Mass m/Z 344/346 (M+H).

Reference Example 121

2—(5—Fluoro—2—thienyl)thiophene

2,2’ -Bithiophene (7.40 g) in tetrahydrofuran (90 ml) was cooled
to -78°C under argon atmosphere, and thereto were added dropwise
n-butyl lithium (1.59 M hexane solution, 28.0ml). The mixture
was stirred at 0°C for one 30 minutes, and cooled again to -78°C.
Added thereto was N-fluorobenzenesulfonimide (15.5 g), and the
mixture was gradually warmed, and stirred at room temperature

for 17 hours. The reaction mixture was poured into ice-cold
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5- Bromo - 2-nmethyl - |- (5- (3-pyridyl) - 2-
t hi enyl net hyl ) benzene 2- (3- Pyridyl) thiophene was

WO e@ane32é n a manner bimlar to Reference ExanpCEJRAGH011312

to give the target conpound as colorless crystals.
APCl -NMass m Z 344/ 346 (M+H) 18Reference Exanple 123
5- Bronmo - |- (5- (4-nmethoxyphenyl) - 2-

thien | met hyl t hyl benzene (1), p.- onnanlsole
ARt ehi o Eﬂ %giﬂ%%ﬁﬂ(yaﬁbﬁé eFr@éFBd Frape twice, and
NBRBESx S B adt QaBeker sneecExapeh ¢ #0cn (bt d0 9ldvV8rine, and
(4- met hoxyphenyl ) thi ophene as a pale yellow solid.
Apcled Mussr gl (WHHte. ( 2heThelapbovewas evaporated under
4- t hoxyphenyl ) thi,ophene an s
T oen e b ST 0 ohrel FBaTTAe 7 o BRELT By eohlica ool
(&dlM@mecmf@@ae@gr@p@ynanﬁgané)ntbaglv@ Ref erence
le 5to e 5-bronp - t hoxyphenyl ) -
S LT EhgrraT Ryt Lonpl DERhGPBERS s bRcoBet b Tl G0 yRtlbeR o011,
solid. APCl -Mass m Z 373/ 375 (MtH) . Reference
Exanpl e 124 5-bronmo - 2-nethyl - |- (5-
(Heﬁen@mhalEm@@pbavbé&zen - 4- yl) - 2- thienylnethyl)
d . b s

to- ngyfh@ylﬁtgﬁépn@ﬂ@owaﬂ aﬁegﬂé@riﬁ3§ manner similar to
powder . Ref erence Exanple 125 5- Bronmp - 2~chloro - |-
(@effse%%%ﬁyﬁﬂmi@&1@H|Eﬁﬁﬁfﬁéﬁﬁﬁl§aﬁ%ﬁ5éﬁ§%¥%¥ﬂ#@5acolorless

sokpkione of sechnpin. 2 chi prpbenzyl, al cohol (10, 66

in toluene (100 sol ution were ‘added t hi onyl
chloride (10 m) , and pyridine (2 drops) , and the

'x%ure masEstir ed der heating at 100 OC overni ght.
qg%~%%$9%$%—§%@££@a%§$a&ed under reduced pressure, and

t hepf&nbd-due( E@$4dmé§@bﬂﬁﬁhéﬂyﬁthZLtHQQﬁ?lﬁethyl) -2-

methylbenzene

(1) p-Bromoanisole and thiophene-2-boronic acid were treated

in a manner similar to Reference Example 20-(1) to give
2-(4-methoxyphenyl)thiophene as a pale yellow solid.
APCI-Mass m/Z 191 (M+H).

(2) The above 2—(4—methoxyphenyl)fhiophene and
4-bromo-2-methylbenzoic acid obtained in Reference Example
4-(1) were treated in a manner similar to Reference Example 5
to give

5-bromo~-1-(5- (4-methoxyphenyl)-2-thienylmethyl)-2-methylben
zene as a pale yellow solid. APCI-Mass m/Z 373/375 (M+H).

Reference Example 124

5-bromo-2-methyl-1-(5-(1,2-Methylenedioxybenzen-4-yl)-2-

thienylmethyl)benzene

4—Bromo;1,2—(methylenedioxy)benzene was treated in a manner
similar to Reference Example 119 to give the target compound

as colorless powder.
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The sol uti on was washed successively with water, a 10%
aqueous hydrochloric acid solution, a saturated

waousows26odi um hydr ogen carbonate sol uti on aneChir20es/011312

and dried over sodium sulfate. The sol vent was
evapor at ed under reduced pres$8fe to give 5-bronp - 2-
chl or obenzyl chloride as pale yellow crystals, which
was used in the subsequent step w thout further
purification. (2) The above 5- brono - 2- chl orobenzyl

chkoeirdacwasxdpsel yed in acetonitrile (100 m), and
the n1xture was cooled to OOC Agded theretg was

Wgﬁvnyr%%ﬁtuogogyer@%e&.ﬁe RO T T V.

was ~evapor ced pre ure
r eal doeusas dleeahl/)eolscblruteidrylwa&etaaid@d Eheoslgdlubmbrlde (10
was washed successively MAth wat er., 10@6a ueous

hrP oc RPGY PELB8HRS s GEPER) - af Rl d TRy GRS SEddingd under

hydre9gg é;@rlk@@m@t @v@?hﬂ&h@n a%eb%b@%en%r\gagrévea%d}‘é%red under
sodi um Sul fate. The sol vent was evaporated under

r gadggadmw t anditve Bebidne waszdlssolved in ethyl acetate .

legr O@ l ‘r’l%veatsovr}I L Ielcles A&y glv t W g l I d aqueous
T Ré
was - used Tt e “stbsequent - st ep- W ef 2

phydibealb@m:déﬂd§hEuﬁb©NB£%athﬁWeda%ueoussodlumhydrogen
chl or ophenyl acetonitrile was added to water (90m) -

sGRFEPREtacPAlETERR)anAME My A (e 8RS VET FPedum sulfate.

upder speakhpowat 468,06 0%8r Dhebt- rgggcgﬁx%%égsuf@sto give
further diluted wwth water, and cooled to

s6I—beﬂmowasChém;vleanbyldedanmdeaﬁd nde yesiliduesmestals, which

dlssolve in |eth et he The sal uti.o
W TR ¥ meﬁgr an brlﬁgquﬁ £ek% Ouﬁﬁ%@@?f%ﬁpurlflcatlon

hydvoxﬂﬁeabﬁréfB}UEGMGHZ—dMﬂbﬁﬂhﬁﬁiyﬂm@h&@&ﬁ@bedas dissolved
hydrochloric acid to make the solution acidic. The

pFBc?ﬁ?F%?eEr%\e‘?e %%@I%H ey T fHAGER W&r?d cooled to 0°C.

PHALEL eh DYe 84 || L2 +@8l 26T rElHamRE BYLARRY | g), and the
{chloroform to give 5-brom - 2 chlorophenylacetlc

amﬂatgﬁeGWag)sgsrggdoateggom temperature for 2 hours. The

solvent was evaporated under reduced pressure, and the residue
was dissolved in ethyl acetate. The solution was washed
successivelywithwater,10%aqueouehydrochloricacidsolution,
a saturated aqueous sodium hydrogen carbonate solution and
brine, and dried over sodium sulfate. The solvent was
evaporated under reduced pressure to give
5-bromo-2-chlorophenylacetonitrile as a pale yellow sclid,
which was used in the subsequent step without further
purification. |

(3) The above 5-bromo-2-chlorophenylacetonitrile was added to
water (90ml) — sulfuricacid {(75ml), and themixture was stirred
under heating at 160°C overnight. The mixture.was further
diluted with water, and cooled to 0°C. The solvent was removed
by decant, and the residue was dissolved in diethyl ether. The

solution was washed with water and brine, and extracted with
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crystals. ESI -Mass nmlZ 247/249 (M H). (4) The above
5- brono - 2- chl orophenyl acetic acid was treated in a

worws®n23gé m | ar to Reference Exanple 118- (4) HET]:YJ](E94/011312

to give the desired 5-bromo - 2- chloro - |- (2-
(5-phenyl - 2- thienyl) ethyl)8denzene as a pale
3é)e(l I O}N solid. APCI l\/hss mzZ 377/ 379 (M+H). Reference
anpl e 126 5- Bronp - (6- fluoro - 2-pyrid

-10% 59 ieRy Ihustapdde. ﬁet lgnk}ﬁb%ﬁ‘i’é"fﬁ%t (ViE)\Szao?%?%rfbo C%ltrated
fﬂg@f@@m&@%@m thigpheng, s LA Gadd Werge

ted 1n a manner simlar to Reference Exanpl e 20-
(dye¢ipgiatee?-wdte ddliozaced Zspyflldwa)tltdn,orﬂfreh@%lfled by

Blitisl: B i ir i e dn dons

Wm@ﬂéﬁiof@p%{ﬂ%&@@@m e(dX7 tg) dyecdherless
desired 5-bromo - |- (6 ro - 2-pyridyl) - 2-
Z@Ibﬁ‘%k@t h)ﬂ%I'?igﬁft ﬁ‘/lzb 2élﬁz/8ﬁ1é’ a(%’l‘él col orl ess solid.

o MEE) 1
BF%LD“ﬁﬁbgﬁg%%ys %rﬁﬁé g trIFB?E%? QEEeE&EWBbﬁd wds Xreated
Flﬁhil&ﬁyiﬁﬁﬁtsﬁydi)la-r berPHee:eihceTExémple 118 (4) and (5) to give

uor onet hi ophene (see Japanese Unexam ned Patent
P*u%?u%%%%%%él\lo 2000 - 34239) and 5-brono - "
25HB£8Méb§ﬂé@iQ§8¥ﬂe 2bt sl Hiesh - Ref 1e1 ©R¢E) éﬂ@ﬁpjﬁeﬁ&ene‘asa

were treated in a manner simlar to Reference Exarrple
Toebe gvebloviesohidet ARSHpBlATE & 0¥ (MHH)

oi | . Reference Exanple 128 5- Brono-l - (5- (5- :
fluoro-2 - thienyl) - 2- thienylnethyl) - 2-nethyl
beazenenbe Brompid 1€t hyl benzoic acid obtained in

f%Tg%%g%: Egggpleﬁlu&rg S—pyr1d§? £|gg1enylﬁg{§gyié—

methylbenzene

(1) 2-Bromo-6-fluoropyridine and thiophene—Z—borqnic acid
were treated in a manner similar to Reference Example 20-(1)
to give 2-(6-fluoro-2-pyridyl)thiophene as yellow oil.
APCI-Mass m/Z 180 (M+H).

(2) The above 2—(6—fluoro—2;pyridyl)thiophene was treated in
a manner similar to Reference Example 120 to give the desired
S5-bromo-1- (5- (6-fluoro~-2-pyridyl)-2-thienylmethyl)2-methylb
enzene as a colorless solid. APCI-Mass m/Z 362/364 (M+H).

Reference Example 127

5-Bromo-2-methyl-1-(5-trifluoromethyl-2-thienylmethyl) -

benzene

2-Trifluoromethylthiophene (see Japanese Unexamined Patent
Publication No. 2000-34239) and 5-bromo-2-methylbenzaldehyde
obtained in Reference Example 4 were treated in a manner similar
to Reference Example 7 to give the target compound as colorless

oil.
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Ref erence Exanple 121 were treated in a manner simlar
to Reference Exanple 5 to give the target conpound as

w@a2oslomskess solid. APCl -Mass m Z 367/ 369 ( MHPOT/IP2004/011312

Ref erence Exanple 129 3- Brono-2 - fluoro - 6-nethyl -
| - (5-phenyl -2 - thienyl methyl§4ben ze ne 4- Brono -
3- fluorotoluene and 5-phenyl -

2-1 hi ophenegar boxal yde were treated in a manner >

sReP 434 Pf nple 116 to give the target
chApoLic- s ( pal 8- bl wer poavwer Sen VPG 2 - tisen Y e 8611 363-methyl
(MrH). Reference Exanple 130 5- Brono-2 - chloro - |-
(RepBeng| - 5- thiazolylnethyl) benzene (1) 5-Bronp -

25_ §P$ﬁégﬁgﬁgyﬁff§$ﬁ£o € {4 55§Q1§Qﬁaiﬂe@ef@rence Example
Ref er ence was di ssolved in
dﬂehlbr@m@thané—tﬂ@on¢ﬁ2 tmEbmy&ﬂEhxpphﬂmﬁembknhmm@Jym

Hopstatcbortiniid 9% trte e Ted BT Fbon; Sifilar to

t REPEF ahHE N Ghto e 0kveltguBScEMEPHi@tRda colorless
under reduced pressure to give 5-bronmo - 2-

chpbidphdRdTadtsa mM G de6 Wit )was used in the

subsequent step without further purification. (2) A

solution of potassiumt-butoxide (1.35 g ) in

tEéfahgdcgfmxaMpléOhQQ was cooled to 00C, and thereto
h .

cﬂgorlde in tetrahydrofuran (20 m ) mas added thereto

and the mxture was stirred at 00C for 2 hours, and
tﬁeﬁr@mor%oﬁ1@@ﬁﬁé@hﬁﬁﬁ% W@r ni ght. The ni xt urewas

ceo it i Iyt

BB 2%t neh Lodinecd N RRHARRIE BELE PELEL g I (fhanner
et hmhlaret@tfeefeﬂém:eeﬂxaaxqﬂam onvashegd vei thewategeandompound

brine,,and, diied QVeL  apci-Mass m/z 361/363 (M+H).

Reference Example 130

5~Bromo-2-chloro-1-(2-phenyl-5-thiazolylmethyl)benzene

(1) * 5-Bromo-2-chlorophenylacetic acid (2.0 g) obtained in
Reference Example 125—(3) was dissolved in dichloromethane (40
ml), and thereto were added oxalyl chloride (0.77 ml) and
N,N-dimethylformamide (one drop) at 0°C. The mixture was
stirred at room temperature overnight. The solvent was
evaporated under reduced pressure to give
5-bromo-2-chlorophenylacetyl chloride, which was used in the
subsequent step without further purification.

(2) A solution of potassium t-butoxide (1.35 g) in
tetrahydrofuran (20 ml) was cooled to 0°C, and thereto was added
methyl isocyanoacetate (1.33ml). Then, a solution of the above
5~bromo—2—chlorophenqucetyl chloride in tetrahydrofuran (20
ml) was added thereto, and the mixture was stirred at 0°C for

2 hours, and then at room temperature overnight. The mixture
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sodi um sul fate. The sol vent was evaporated under
reduced pressure and the residue was purified by

W@ 00508326 gel col um chromat ogr aphy (hexane : ep¢myiP2004/011312

acetate = 3:1) to give 5-brono-2 - chloro-I-

(4- met hoxycar bonyl -5 - oxazol 8met hyl ) benz ene (1.12
g) as a yeIIOM/soIid APClI -Mass nfZ 330 332 (M+-H)
(3) . The .above

(SRR CAP oMY O B oD RARER P LR~ SpLugpon vas

tadd¥@shbeated dnenenefdiux-d Pa SN AR NYEHR e Ard€etate.
acid solution (20 m) overnight. The solvent was

eV o 3t 1231C u e W@ﬁm@@m@ﬂes@?@ I hhbne estedediaed over
e th |, r r
T%eégéar}r{b%%ig%ﬁv\%er af\?\}ges 5 a}ﬁfeéltrte %ﬂfng aeopgjﬁ(%r ate gauced
wpseﬁmapmram@dtmadﬁési@@MC@ﬁbQﬁ@ﬁfﬂi@dt@yg$ﬂB1@JU@@l1eolumn
(3- ampno - 2- 0 o ro I - 5-brono - chl or obenzene
h%?%ﬂ%waééy 5@18! Ja e br ovvn3s i HhVen
“@SbﬁﬁﬁﬁLilbﬁ16&§UPsﬁh WhEREULS e ReTyimethyl) benz
purlflcatlon APCl Ss niZ 62/ 264 (MtH) . (4 X
nexedsoldiloasod Yhklabovelid. (3PCImMes s mZ2 330/332 (M+H) .
0 I 5-bromo - 2- chl orobenzene hydrochl ori
d§9 fﬂg% gb v|n ethyl acetate (30 m) - water (15 m)
mﬁSbﬁmmb{ﬂkémn&IK}l Adeesl- i drey €4 chovey B- beszaydblylmethyl) benz
chl ori_de (O 99 m ) and sodlun1h%é&ogen carbonate (2.39
o§2€ dd }'he) Ma& Greét\??&su%‘i‘f?? F&d 13 EReS aqEeous hydiochloric

tgopgr Ui 4,01 ( éblﬁl r%mer%ﬂ%hQrga@hé E@Y@én@a§a§6§@§ brated

wth brine, and dried over sodium sul fate. The sol ven

walsd%x/alpﬁﬁm@@ mwur%d@@@ m%slswzedewwedx%@bmd in
purified by silic n ¢l 4 t og h

(c?ﬁ or'0 Ior rﬁnagtiﬁ aeccgt&t C%ﬁgj:ogl) %n% {[F}B garbon powder

(B2 ez aplram dﬂﬁfZ andoxhprogwNate 5abr@m)pc2rated under reduced

chl or obenzene (710?£ﬁ%§a5 a colorless solid. APC

-RERIS T Z BB67 363

1-(3-amino-2-oxopropyl)-5-bromo-2-chlorobenzene-hydrochlori
de (1.73 g) as a pale brown solid, which was used in the
subsequent step without further purification. APCI-Mass m/Z
262/264 (M+H).

(4) A mixed solutién of the abovet

1-(3-amino-2-oxopropyl) -5-bromo-2-chlorobenzene-hydrochlori
de (1.70 g) in ethyl acetate (30 ml) -~ water (15 ml) was cooled
to 0°C. Added thereto were benzoyl chloride (0.99 ml) and
sodium hydrogen carbonate (2.39 g), and the mixture was stirred
at the same temperature for 3 hours. The organic layer was
washed with brine, and dried over sodium sulfate. The sclvent
was evaporated under reduced pressure and the residue was
purified by silica gel column chromatography (chloroform:ethyl
acetate = 95:5) to give
1-(3-benzoylamino-2-oxopropyl)-5-bromo-2-chlorobenzene (710
mg) as a colorless solid. APCI-Mass m/Z 366/368 (M+H).

(5) To a solution of the above
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(5) To a solution of the abovel-
( 3- benzoyl am no- 2- oxopropyl) - 5-bronmo - 2-

waebdosnasemzene (710 ng) in toluene (20 m) wasPEHaEN04/011312

Lawesson reagent (2.35 g), and the m xture was heat ed
under reflux for 2 hours. ThelB&action m xture was
cool ed, and the sol vent was evaporated under reduced

essure. The residye was purified by silic el
RO I RHPEHFGHAEBgRRny O FBKEHAL sERpFocsPaeel Brghengpne (710
tAggi Me tih@edRsi et Dy RE@MBJded -LAH M rehyeh?- (2.35 g), and
phenyl - 5- thiazolylnethyl) benzene (512 ng) as a
cohermissusevas hapCed wader nf<Z 364/f3862 (IMiH)s . The reaction
f 1 - Butyl 5-brom - 2-
ORI Brhens LoBFd T g st E BppRpateg under reduced
chkessheszoiThactas {dde e g)pusi N edNb@i #81hwad fgel column
organide 850 m ) was added 1,1'- carbonyl diim dazol e
§n1GME} OURARNY hADRTFRPGF 8L MS 8FPERER under lAkatPngise the
490C; foy one hour. Thereto were added t-butanol (7.40
and 1, 8- diazabicyclo [5 .4 .0]Jundec - 7- ene (7.60
goybramd-£hehipxpuile (daphenyihertbtarpégluatbylhbaheage (512

hg000E tbotl. Ty T s vep PN

times), 2% aqueous hydrochloric acid solution (twce)

, _a_saturated aqueous_sodi um hydrogen carbonate
SREEEFBRCENEXBFPAB 1¥he nixture was dried over
”EQE@%%M”BSHkEQBEQ-éHQoEBSeﬁQEY@”EcT@S evaporated

un - | 5-brono - 2-
chboaobehubade ¢i2558rgmp-aschabeopehkoncoatid (11.75 g) in

f le_ 132 5- - _2- I - I- (6-
2$h§£§gé%50y?g?fﬁ?%ﬁﬁgn(5 ;8ﬂglﬂﬁ?h§§§e ;gzene cg) A

so} Ut +earbdnhidbiei@azo2e 1A )5 dnd BrenRi ROXYOERZEOstirred
[ b] t hi ophen - 2- yhg@éh¥l) benzene (2.70 @)

under heating at or one hour. Thereto were added

_ t-butanol (7.40 g) and 1,8-diazabicyclo[5.4.0]undec-7-ene

(7.60 g), and the mixture was further stirred under heating at
40°C overnight. The mixture was diluted with diethyl ether,
and washed successively with water (3 times), 2% aqueous
hydrochloric acid solution (twice), a saturated agueous sodium
hydrogen carbonate solution and brine. The mixture was dried
over magnesium sulfate, and the solvent was evaporated under
reduced pressure to give t-butyl 5-bromo-2-chlorobenzoate

(12.53 g) as pale yellow oil.

Reference Example 132

5-Bromo-2-chloro-1-(6-ethoxybenzo[b]thiophen-2-

ylmethyl)benzene

(1) A solution of b-bromo-2-chloro-1-
(6-methoxybenzo[b]thiophen-2-ylmethyl)benzene (2.70 g)
obtained in Reference Example 46 in dichloromethane (27 ml) was

cooled to 0°C under argon atmosphere, and thereto was added
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obtai ned in Reference Exanple 46 in dichl oronet hane
(27 M) was cool ed to 00C under argon atnosphere, and
wo b@seis2evas addeddr opwi se boron tribrom de (OP@BJIPR0)4/011312
The m xture was warned to roomtenperature, and
stirred for 30 mnutes. The M&Ture was basif ied with
a saturated aqueous sodi um hydrogen carbonat e
sol uti on, and subs, ent (d) ;q% acti o m xture was
e

MRRP B €l ROTR R htJ”al s c?f Pi BixEpge was warmed

seb Wdan .+ iR MY e, ﬁ@ss€¥££é8t§GEVBd|%fﬂﬂt%%0foﬁﬂé mixture

and dried over magnesium sul fate. The sol vent was

ev@@cbra@tléde@ﬁdeth ﬁe@l@fb@ﬁamfém&uleevusm@dx@mhd’%omg carbonate
%/) aJILI ized fro ggllgéoflorm hexa n@lto tur was mad

o G of 0SS TS T Ty oy Bangh T BT Bpperee mace

2aci/diil@t\1'ﬂy’t1) besazeretd@. ddugous asipale gcffe@rrsolutlon The

crystals. ESI-Mass, mZ 351/353 (M- H). (2) _ The

A EIES MaEoRst Tagted MighehlpTo %rmh@@ﬂo%led RERFgragnesium

[Q&ibé@@hefhe 251 VBt e Fg@e%599 @E)réﬁﬁbed pressure.
dissolved in N, N - dlmethy or mam

tTﬁee etes wgue \@@I@Iedry@’d@blhm Jif)orﬂschnlc)r@fmlrrpdumejmo give

rb t 9 t t
carbongle, (00 ) e, sl ves ol et g rone
tﬂi‘ﬁeﬂé Xt 2 @1 VS a@(tﬂaﬂ@ e cir &rgztsft)eﬂlsaceEateMaEBem/z 351/353

extract was washed with water and brine, and dri ed
oérHhmgnesi um sul fate. The sol vent vvas evapor at ed

upsier Irh%d%%%dveor#—%%‘brn% A, e, 18s MRZpuri fied

by silica gel columm chromat ograp y (h xane ~: et hyl
dcen ad o Ft9B8ophen 80+ PD)e tloy b ven t dige d(éeﬁormg 5~Za5bd@s$50-lved in

- chloro - |- (6- ethogxybenzo th| - 2- ,
ﬁlfgﬁW%tlﬂw}éﬁ%&ﬂ%mié@géﬁgﬁ raén%bf}féelb SHeigre adgﬁa,lodoethane
- Mas33 MY 38d 35k { Ml .cRefet-ance Pmamyl)e 188e5mixture was
Bromp - 2- chloro - 3- (5- phenyl - 2- thienylnmethyl)
tﬁtbgﬁ@ﬁ@@;oqm@&gpgr@tugm p2-dagys. Added theretdwas water,

t |, A 1.ned
B gmensensbouilis e (o dapspesp Wpwaaednne crerect

phesyli i opheneh wezeet read dodrime a andnérisdndver mnagnesium
R§£f£§gge The solvent was evaporated under reduced pressure,
and the residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 98:2 -80:20) to give the desired 5-
bromo-2-chloro-1-(6-ethoxybenzo[b]thiophen-2-ylmethyl)benze

ne (492 mg) as pale pink oil. APCI-Mass m/Z 381/383 (M+H).

Reference Example 133

5-Bromo-2-chloro-3-(5-phenyl-2-thienylmethyl) thiophene

5-Bromo-2-chloro-3-thiophenecarboxylic acid (see Japanese
Unexamined Patent Publication No. 10-324632) and
2-phenylthiophene were treated in a manner similar to Reference
Example 5 to give the target compound as a colorless solid.

APCI-Mass m/Z 367/369 (M+H).
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Exanple 5 to give the target conpound as a colorl ess
solid. APCI - Mass nmfZ 367/369 (M+H) . Reference

waEx@apis2d34 6- Fluoro - 2-pyridyl boronic aci dr@i/neoei/ 011312

ester A solution of 2-brono - b- fluoropyridine (1.0 g
) in tetrahydrofuran (10 m ) M cooled to - 780C
under argon atnosphere, and thereto was added a

solution of_n- butyl_|ithium (2.59 M hexane sol ution,
iﬁﬁé&ﬁﬁ&%ﬁdﬁe@ c ran (10 m) . The mixture was
sglF1gd-ato 1he Same, PR AUE Jidfad adHdes, and

thereto was ddded dropw se a sof ution of

t4 i $ slopriopoxg/b ot-dneon(ar @& Igjo iap stitdigtey drlofAurdan 10

nd ), ...Th I xture s . stirred at- t sarl re
f%%t@%%ﬁé%u%%} n‘e]\tlxtﬁi I%l??d A T ?Cror e aotds ;Hggfrﬁa} rgon
termesian e, had oner dodiva sSubseguendl ytion 2@ ntbanydflithium
pi nacol (0.91g) in tet rahildr ofuran (10 m

was _added
dfopwt dehereret 801 aRhHCRt i # ret Tt A8oRPEERPEFAPHFE R OFLO ML) -
Sk ese LOSAUD B A ALLMel Srpd i BER R 45 Hihutes,
filtrate was extracted with 2.5% sodi um hydroxi de, and
tdved ebdteaxito wess coblestl dipBG, seared swels trigde adeak| y

cidic with 2N agueo drochl ari,c_aci | ut i |

Sy R e o SO R Y e S, S - 7
anpuntr Ol abrd es randt e dapeaengnasintntsulf abars, warmed,
The sol vent was evapor at ed under reducedotpressure and

taed riasyiRr viisl Betq i T i BT TRRSEE ] & R S-hour -

f = 25 i dyl j i.0:.pi nac ter:

T o B A B 0, T T er b Turen
Exeiphle) 185 SaddBramedbwishltdraretd, g8l phédyired at room

3- pyridyl met hyl enzene (1).5- Brono - 2-. .

R bAT At e et A SRR EF e rape b tered
Refer ence Exanphecdwablixtagt¥e MNioRthoxy sodbutdroxide,
- 5-brono - 2-chl orobenzani de as a col orl ess solid. o
ﬁ@¥§1jﬁh§§t#ﬁzt2V8P2890%%ﬂ+§9 0°C, and was made weakly acildic

with 2N aqueous hydrochloric acid solution. It was extracted

with diethyl ether, washed with a small amount of brine, and
dried over magnesium sulfate. The solvent was evaporated under
reduced pressure and the residue was solidified with hexane to
give 6-fluoro-2-pyridylboronic acid pinacol ester (850 mg) as

a colorless solid. APCI-Mass m/Z 224 (M+H).

Reference Example 135

5-Bromo-2-chloro-1-(6-phenyl-3-pyridylmethyl)benzene

(1) 5-Bromo-2-chlorobenzoic acid was treated in a manner
similar to Reference Example 4-(2) to give
N—methoxy—N—methyl—5—bromo—2—chlorobenzamide as a colorless
solid. APCI-Mass m/Z 278/280 (M+H).

(2) The above N-methoxy-N-methyl-5-bromo-2-chlorobenzamide’
and 2,5-dibromopyridine, were treated in a manner similar to
Reference Example 31-(4) to give 5-bromo-2Z2-chlorophenyl
6-bromo-3-pyridyl ketone as a pale yellow solid. APCI-Massm/Z
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(2) The above N-nethoxy-N -nethyl - 5-bronmo - 2-
chl or obenzam de and 2,5- di bronopyridi ne, were treated

w0 poog/onseder simlar to Reference Exanpl e 31- $di/Jr2004/011312

give 5- bronmo - 2- chlorophenyl b-bronmo - 3-pyridyl

ketone as a pale yellow soli d8APCI -Mass m Z374/ 376

(M+H) . (|3) The above 5-brono 2- chl orophenyl 6-brono -
3-pyri ket one and phenyl boronic acid were treated
i}féﬁ%n@ﬁ@im lar to Reference Exanple 20- (1) to

9} Y€ ThePL9HPe %-br@mﬂzamr@ﬁo&@ramqnmbroﬁopwwyﬁdyl ketone
ketone as yellow crystals. APCI -Mass m Z 372/ 374

() phemy Timeorabo\ac 81 brasiro tremtech|idy gpditer similar to

-phenyl - 3-pyvridyl, keto res [ 1
SETRRes R0 S e (P S R heny)
despH @tly b- ropl dy R-ketfdray @s- ykel10k- phgaybls. APCI-Mass m/Z
Siﬁ” dyl nmet hyl ) benzene as col orl ess crystals. APC
-WBs53 M z(B58) 360 (M+H). Reference Exanple 136 5-
B i 2250 O 815 driio{ B 1 SRS SHMH X VDI y1 - 3-pyri

h B 1-3 dyl
[Efmoephen - 2- yrl rrntle? hylc)benzene%gé( BrormBZ 2 cl?1§l/r()l|roy
-kétorf®-wihy droxa/bethzon [bndninpheiinilar iqrteRgnenee Example
nzene obtai ned in Reference Exanple 132- (1) and 2-
i%%og})op%%egjv\‘é? etq?er ecg Bt eﬁ% a manner simlar to
Rﬁilﬁf@fﬁ%@%@I@i@—ﬂé%—;ﬁﬁénﬁb—@—ip@eﬁmméﬁﬂﬁﬂ) benzene as
conmpound. APClI -NMass m Z 395/ 397 (Mt .. Ref ce
EX@hPF £33 7°BY B k- - ARCIMasiso WV 2-3@(85-36 2 (%ﬁﬁdyu
2- thienylnethyl) naphthal ene (1) A solution of 2,2,
6,6- tetranethyl piperidine (4.13 m) in

‘a" AN | w2 WX o e

Tﬁgngtpgyyy]@em@négi. rred at the sane tenper ature for 30
m nut es, and added dropwi se thereto_at -, 78C
sor BEPBA~6f ChIeFond™ (0 20YFLo¥ Yndipht el %Oflﬁ%@%jﬁmethyh be

_nzene obtained in Reference Example 132-(1) and 2-iodopropane

were treated in a manner similar to Reference Example 132-(2)

to give the titled compound. APCI-Mass m/7% 395/397 (M+H).

Reference Example 137 4-Bromo-l-fluoro-2-(5-(2-pyridyl)-2-

thienylmethyl)naphthalene

(1) A solution of 2,2,6,6-tetramethylpiperidine (4.13 ml) in
tetrahydrofuran (40 ml) was cocled to -78°C under argon

atmosphere, and added dropwise thereto was n-butyl lithium
(2.44 M hexane solution, 10.0 ml). The mixture was stirred at
the same temperature for 30 minutes, and added dropwise thereto
at -78°C was a solution of l1-bromo-4-fluoronaphthalene (5.0 g)
in tetrahydrofuran (20ml). Themixture was stirredat the same
temperature for 1 hour, and added dropwise thereto at -78°C was
N,N~dimethylformamide (5.16 ml). The mixture was stirred at

the same temperature for 1 hour, and added thereto was a
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in tetrahydrofuran (20m) . The m xture was stirred at
the sane tenperature for 1 hour, and added dropw se

wo b@seis2at - 78C was N , N- di net hyl f or mam de PEI/I004/011312

m). The m xture was stirred at the same tenperature
for 1 hour, and added theretol®as asaturated aqueous
anmmoni um chl ori de solution, and the m xture was

extracted with eth t at Th t t d .
S At b e Lamag e Shnaes s e 0" 2R TRE mixture

SP4 ¥ &L MRS RV AREHad ekl LRARS: FRAUCEHPE LSS € waRashed with
resi due was crystallized fromdiisopropyl ether and

hexiage 2od gilyveed- %\rwagmeswmomlfaize reiptht e dedddent was

Le yel | ow AP
B T S VA E R A Sre e TS s
krﬁﬁbmnﬁiéi@rwﬂﬁn &ﬂtdléopﬁ&ppyréﬂyéﬁ &l dpébemae WBds eglve
treated in a nmanner simlar.to Reference Exa le 120

t &R VRO T het HEQT e P b i ehyd¢ ubt of 2 2L %% pale yellow
( I - ene as

Tl e o ey B0

Re? )er’élm@ea@(mrp‘lwebnmsl Browoo = ZQH@mm@ldefhde 6and

coH bt oprer T B et T e Siad ot 395 fimger o
Reé £& eacee Em:aamblee 18%6 t(cz)gﬂ\@é €hh & Sk yEfled N4 -bromo-1-
tetrahydrofuran (80 m) , and added thereto were

tFHeRRYTar U 8 T F A0l W hieldarn s et oh) naplthg yene as

tebrgkissd trdnhieny! phesnhing) npﬁé |68 9ol Yu4570 o)

d certum(Il11) chloride (7.3 and the m xture was
stlrred at 300Cfor 1 .5 hours . The reaction m xture
zgsfdi |Ililt ei g ma{?gmol and the reaction sol ution

1 urat ed agqueous sodi um hydrogen
CH¥ BOdad €2 -Seth Lib £ 91 - Tet}eetmmybﬂ;prmymwﬂ@m@mzene
filtered off and, the filtrate was extracted wt

ef by | 5 2R EED o2 2Hl AF PRREBN B r O TREFIBRT 6 B F %t heqere (3.2 g
_SPLYRRL FIRSCUAPONAl R 1 4BdeD) r»ﬁadyafgsei@ééli&uete@flgihwﬁofuran

“residue was purified by S|I|ca gel colum
ch8omdt)ograp@dded thereto were triethylaluminium (1.0 M hexane

solution, 9.9 ml), tetrakis(triphenylphosphine)palladium(0)
(570 mg) and.cerium(III) chloride (7.3 g), and the mixture was
stirred at 30°C for 1.5 hours. The reactionmixture was diluted
with methanol, and the reaction solution was basified with a
saturated aqueous sodium hydrogen carbonate solution. The
insoluble materials were filtered off and, the filtrate was
extracted with ethyl acetate and dried over magnesium sulfate.
The solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 99:1 -~ 85:15) to give
5-bromo-2-chlorophenyl 6-ethyl-3-pyridyl ketone (1.98 g) as a
colorless solid. APCI-Mass m/Z 324/326 (M+H).

(2) The above 5-bromo-2-chlorophenyl 6-ethyl-3-pyridyl ketone
was treated in a manner similar to Reference Example 14-(1) to

give the desired
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(hexane :ethyl acetate = 99:1 - 85:15) to give
5- br ono- 2- chl orophenyl 6- ethyl - 3-pyridyl ketone

W@ 200981329 as a colorless solid. APCI -Mass nl ECBRROBRE 1312

(MtH) . (2) The above 5-bronmo - 2-.chl orophenyl 6-
ethyl - 3-pyridyl ketone was l&leat ed in a manner
simlar to Reference Exarrple 14 (1) to glvethe

d br
g‘yiﬂl & 5 &“ﬂ}ﬂ)ooénzene ad 30(9 ]1(éi ég‘te% vl };{% zene as a

l‘é%%rlﬂe%&l:(l/ﬁl%éwbbaass%f/er enog3ERanpke) 139 6-
Et hyl benzo [b]t hi ophene (1) 4- Brono - 2-
fl urobenzal dehyde and ethyl thiog ycolate were

Led dd ner; 5y M bakeh01Rehes ?@hEé nehe 31-

i_ophene
asl)a 4c(Blr@mloeﬁsfi@lno@en(zﬁ)ld‘éh@’dabamé ﬁth:bl owoqlzzgolate were

et hoxyccg\FL%oc_P %ﬁg@&é 1&ﬁ£gﬂp%gg%\ﬁggﬁ Eggnﬁfijjét%&ag to give

G-t -2~ Ah st IR enze Hikjdherephene a&lorless
colorless oil. APClI-Mass nmlZ 235 (MtH) . (3) The above

et - 2- et hoxycar bonyl benzo [ b]thi ophene (1.26 g )

m@ﬁnﬁéss%hxﬁﬂa % AyAnaldyr R]ﬂpﬁbéﬁggfgﬂﬁﬁﬁBﬂhene was

and a er eto vva I um hydr oxid
Nt ahes (néﬁﬂem‘gs)lmllandtbfﬁefﬂmmﬁeEm@péﬁl ¥3%®d( Bt to give

roomterrperature over ni was_ evapor af e
U ¥ e d%ceet&lcii’%%%ﬁ? @j]rstgqs r}éer}/\?asasdl §50 ({Ial d'nds oil.
| Do et ef < angl/ 4 rgeg§oh\w;ﬂ)on vvas made acidic with a 10%
aqueous hydrochloric acid solution. The precipitates

wete Toel dleeted - l@tVYflrlzrleﬁhpéfﬁCéﬁé’O\M%Hé&Z\‘RA[Pﬂt\%&f’é’lheflﬁ (1.26
%G § 6 d?égxi%{i‘l_ﬂ} k@k&ghgeﬁ?s raa y& G bgﬁalm@c%cﬂl (8 ml)

as Co ess crysta |- Mhss
(eMd aldo)ed tbé)refbewabo:vstkﬁwretmdmnm fn@pphuy@lpﬂaé@ 4677 mg) ,

R‘étfx% l,i:%xlagglggﬁgg{:r% |wgacsl4gt X\?Efdtaoaﬁiaélé‘ tﬁ{[goaegrggm,}reed ove?ﬁ:&;?ﬁ: The
65 &1 WhbenzoelBhbhhephentias reeh@eliesse9slire, and the residue

was dissolved in water and the solution was made acidic with

a 10% aqueous hydrochloric acid solution. The precipitates
were collected by filtratibn and washed with water to give
6-ethylbenzo[b]thiophen—Z—ylcarboXylic acid (1.15 g) as
colorless crystals. ESI-I-Mass m/Z 205 (M-H).

(4) The above 6-ethylbenzo[b]thiophen-2~ylcarboxylic acid was
tread in a manner similar to Reference Example 47-(2) to give

the desired 6-ethylbenzolb]thiophene as colorless oil.

Reference Example 140

5-Bromo-2-chloro-1-(l-oxo-2-isoindolinylmethyl)benzene

(1) 5-Bromo-2-chlorobenzyl alcohol (3.0 g) was dissolved in
toluene (30 ml), and added thereto were thionyl chloride (2.35
ml) and pyridine (two drops), and the mixture was heated under
stirring at 100°C for 2 hours. The mixture was cooled, washed

withaasaturatedaqueoussodimnhydrogencarbonatesolutionand
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Ref erence Exanple 140 5-Brono-2 - chloro - |- (l-oxo -
2- isoindolinylnmethyl) benzene (1) 5- Brono - 2-

wae kiosoatsenzyl al cohol (3.0 g ) was di ssol ved i PCT/@b20emE 1312

(30 M) , and added thereto were thionyl chloride
(2.35 m) and pyridine (two di98ps), and the mixture
was heated under stirring at 100 OC for 2 hours. The

m xture wa d, washed, with sat urat ed aqueoys
i oo e S o BohaT TS0 F 7 b b e, S S Rl e
0¥ REpSPEHE 4N SHbE At £oadbEd g@fagélur@a@o eyaporat ed under
reduced pressure to give brono - 2- chl orobenzyl

cﬁfbr@@@-%sc@hogqbg@zbhl@hb¢bmﬁeo P, 3y chasvesalisdeirown oil,
b u st ep t e rifi catio

e S R R T R R

wasr if ssat ved. |n N, N - di met hyIf ormam de (30 m)

ang added thereto was potassi um pht hal i m de

.63 ,
 Ffgedher el o vas potacsl i prLal Lol 42, (2063 91 vas

3db§§6§vegn§1Neﬁaﬁh%%t%%h%b&%%mW@% @99&@9 'Qﬁﬁiﬁ@ﬁ@ﬁ thereto
and the m xture was extracted et hyl acet at e.

exd $ auttagesi washedawiimh dier the63 a@ﬁd dndetheverztsod wms heated
sul fate. The sol ve% was evapor ated under reduced

pPRLSEIE DT RS ¢ 83T ¥ viaSCBFst 1S Z6@drom solution was

dﬁb§9@ﬁ°§ﬂ{oeﬁg€értoaﬁav€hé R 20Br s @%scgi@f§bﬁe& with ethyl
phthalimd - 2- yinethyl) - benzene (3.

catetiess dmastaaitscam?@las Mesgad ZleBO/kﬁﬁzle(,Mem)d dr(l&)d over

- Th b
TRRER 5o E8Ehp o s £ o8 e VTG 1oh ks g eciced

a@résédﬁeﬂ1énd ang ﬁ@ﬂﬁ@uéh@£§t@ry@§a21ﬁ£e@0ﬂﬂ@m &fﬁﬁ&bropyl
and the m xture was heated at reflux for 3

R R A S S s S SN A PR AP
I beMBSHDAS f33 89 Y tc'%l%'}l%%‘é98£'§s’§99éUmm%sﬂsfnm/z 350/352

solution. The érganic |ayer was dried over
s(Mf&t e, and the solvent was evaporated under reduced

PrESSHE. Ne. TeSLAUE 5 chloro-1- (phthalimid-2-ylmethyl)-
benzene (4.3 g) was dissolved in acetic acid (43 mi), and added
thereto was zinc powder (8.02 g), and the mixture was heated
at reflux for 3 days. The mixture was cooled and diluted with
chloroform and it was basified with an aqueous sodium hydroxide
solution. The organic layer was dried over sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue
was purified by silica gel column chromatography (hexane:ethyl
acetate = 6:1 - 4:1) to give the desired
5-bromo-2-chloro-1-(l-oxo-2-isoindolinylmethyl)benzene

(1.39 g) as colorless powder. APCI-Mass m/Z 336/338 (M+H).

Reference Example 141

5-Bromo-2-chloro-1-(l-phenyl-4-pyrazolylmethyl)benzene

(1) A solution of l-phenyl-4-bromopyrazole (see M. A. Khan, et
al., Can. J. Chem., (1963) 41 1540) (2.23 g) in diethyl ether

(30 ml) wad cooled to -78°C under argon atmosphere, and added
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was purified by silica gel columm chromatography
(hexane: ethyl acetate = 6:1 - 4:1) to give the desired

w®2soms26 2- chloro - |- (lI- oxo - 2- PCT/JP2004/011312

i soi ndol i nyl met hyl ) benzene (1.39 g) as colorless
powder. APClI -Mass m Z 336/3 83 (MtH) . Ref erence
Exanple 141 5- Bronob - 2- chloro - I~ (I|-phenyl -

%}%%%%é°'¥hg?£9¥'%a% %ﬁﬁﬁdﬂkﬁtﬁlﬁﬁl yyigp @ﬁuﬁﬁﬁﬁ?%ﬁhutlon,

bronopyrazol e han, et al.,

@1%1 (1963) 1AL t1540)a6 223 1@)d ke <ehyb ewPe:r f¢305 hours,
m ) vvad cooled to -780C under argon atnosphere; and

ﬁdﬁb@dﬁd@ygllmd&@meett@%maﬁuttﬂe [Siefi GW‘PFI%UMG was a
e ane so t 9 T
_Iu_ %8%1%9 %r2 g@%lo%JE%@e% dfﬁéé{o&%dg\g?o%v% Sé%t?&tlned in

tsl?l'é%re@efhcﬁ gkﬂﬁgﬁiﬁé%—t @npenatigtehyiastaesol 3A mdn . of The mixture
romo - 2- chl orobenzal dehyde obt ai hed in
R PEA S B alpl ot THT, BT ety FO8 AR { 30t 71 2hd added

Hhe med Hég&mggxydﬂo%ﬁh then3anenderpenatined Pas3irred

m nut es, thereto was tetrahydrofuran (30m )
,atandct h@rnlfmﬁ:Uher\A/as sihoted. atA @Gt ddiradveod) ammonium
m nutes. A saturated agueous anmoni um

h
S iole BBt orBIRS A A S i xEure vas
%%%f%élne ang Hﬁﬂaé@ﬁﬁ@@e Tﬂgéﬁ%iééﬁhdﬁﬁ%yw§@ﬁdthbrlpe

r| ed over sodiumsulfate . The sol vent
versd évapdroate&dsu@d@m snédaced p”fb%§@rlé’ engrp § RE2PESPERE under

i aie et avdl £95 T RO R 30 IREREE Oy peihion o
o e iy
(129 ghee abTRECTR tt ocl;ﬁblor%ahw ot — 43/ Bﬁﬁéﬁy@methanol
R4 2, %@ﬁ%o (tz?*@’?%e%‘ﬁa'vsre"" Yo Geel red 5 broro

- (2r Tie oxloovel - phenyl - 4-pyrazol yl net hyl)

q%§§%3a5—9§iorop eny he$§%]4 8§¥§26ﬁ§&£%%%5%%h was
treatedjj1an@nner51mllarTx>ReferenceExample120—(2)'Uagive
the desired
5—bromo—2—chloro—1—(1—phen§l-4—pyraiolylmethyl)benzene as
colorless powder. APCI-Mass m/Z 347/349 (M+H).

Reference Example 142

5-Bromo-2-chloro-1- (6-n-propyloxybenzo[b]thiophen-2-yi-

methyl)benzene

5—Bromo—2—chloro—1—(6—hydroxybenzo[b]thiophen—Z—ylmethyl)be
nzene obtained in Reference Example 132-(1) and l-bromopropane
were treated in a manner similar to Reference Example 132~(2)

to give the target compound. APCI-Mass m/7Z 395/397 (M+H).

Reference Example 143

5—Bromo—2—chloro—l~(6—(2—fluoroethyloxy)benzo[b]thiophen—Z—

ylmethyl)benzene




Ref erence Exanple 142 5- Bronb - 2- chloro - |-

(6-n-propyl oxybenzo [b]thiophen-2 - ylnmethyl )benzene
W®200B0@326 - 2- chloro - | (6-hydroxybenzo [ b]tpkCDpeom/e11312

2- ylmethyl) be nzene obtained in Reference Exanple

132- (1) and 1-bronopro rane Mke treated in a manner

simlar to Reference Exanple 132- (2) to give the

R R e PR B R Y 2 gmeny pe
(rrerfd ustogtdud oxy RNz ddIHsimghen 32261 )y lamt hyl)

benzene5- Brono- 2- chloro - |- (6-_ hydroxybenzo
[%ﬂHQﬂmﬂﬂ%ﬂﬁkPQ%ﬂﬁﬁQQﬂﬁ W AZERE esbtidl medMpaner similar to
& 113?2-—(( )t%n v PRI Lo et compound.
fluoroet ane re treated in manner S|mq
RefGr-etecess Byad &8 /1432 (2)H)t.0 gi ve the target )
conmpound. APCl-Mass nmfZ 399/401 (MtH).C L A1 M5 1. A
conpound of forrmula: 0- S.OH (1) O OH O H wherein
Ring Aand Rng B are one o f the followngs: (1) R ng
Ai s an optionally substituted unsaturated nonocyclic
het erocyclic ring, and Ring Bi s an optionally
substituted unsaturated nonocyclic heterocyclic ring,
an optionally substituted unsaturated fused heterob
sycli s ring, or a n optionally substituted benzene
ring, (2) Rng Ai s an optionally substituted benzene
ring, and Ring Bi s an optionally substituted
unsat ur at ed nonocyclic heterocyclic ring, or an
optionally substituted unsaturated fused
het er obi cyclic ring wherein Y i s linked to the
heterocyclic ring of said fused heterobicyclic ring,
or (3) Rhng Ai s an optionally substituted
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unsaturated fused heterobicyclic ring, wherein the
sugar noiety X - (sugar) and the noiety -Y- (Ring B)
wa@e@slooske on t he sanme heterocyclic ring o f sapdr/iresed11312
het erobicyclic ring, and Ring Bi s an optionally
substituted unsaturated nonodyd ic heterocyclic ring,
an optionally substituted unsaturated fused
het erobicyclic ring, or an optionally substituted
benzene ring; X i s a carbdn®atfot & a nitrogen atom
and Yi s -(CH2 )n - (whereinni s 1 or 2); a pharm
seutically acceptable salt thereof, or a prodrug
thereofl.. 2 A Tempeungdoefidformylphar maceutical »
accept e salt _thereof or a prodrug thereof according
t o cla2¥1 erein the optionally substituted
unsat yr -\o%y l'ic heterocyclicring is an
unsat ur nonoeeycl i ¢ heterocyclic ring which may
optionalyy gﬁ#substltut by 1- 5 substituents

sel ect t he group'tionsi sting of a hal ogen atom
Bitr p, a cyano group, an oxo group, a hydroxyl
gro Gﬂapto group, a carboxyl group, a sulfo

group, qﬁHaIkyI group, an al kenyl group, an al kynyl
group, a cycl oal kyl group, a cycl oal kyl i denenet hyl
gvfmmiraRéyxg Mané@in@r%me aneyofoth&yfyllgrings: &) Ring

rou teraocycl.yl. group, an_ alko rou an
A s Hr e btnS, S e e B B BB
gre:ﬂm:o@c:lyicd Qe NV HEX R G0 B .1 52 aty @pAaldawinkyosnbstituted
group, an aryloxy group a hetero - cyclyloxy group,

é}?%%ﬂﬁﬂ WY e AP Bé Ry K igidousn eptionally
ﬁﬁé? eda £ O \élr%%rl llcgrr‘llﬂ ¥r an

cycloal car group, a cycl oal kynyl car bon

g:mjl,np:naelrisasybsmboh«yﬂ @rna@pe gt éQOMgAw bo rqpltlonally

%rugiﬁgfltéﬂ: 24 %car bonyl gro%g .an %I ken)éllno}%%%rob%@il
@tﬂdsxa..ﬂawwyﬁma&%atem QR0 Y AN %ltlé%ﬂyweﬁ&%@yl or an
~group, a cycl oal kynyl oxycar bonyl .
optlonally substituted unsaturated fused heterobicyclic ring
wherein Y is linked to the heterocyclic ring of said fused
heterobicyclic ring, or (3) Ring A is an optionally substituted
unsaturatedfusedhéterobicyclicring,whereinthesugarmoiety
X-(sugar) and the moiety -Y-(Ring B) are both on the same
heterocyclic ring of said fused heterobicyclic ring, and Ring
B is an optionally substituted unsaturated monocyclic
heterocyclic ring, an optionally substituted unsaturated fused
heterobicyclic ring, or an optionally substituted benzene ring;
X is a carbon atom or a nitrogen atom; and
Y is -(CHz),- (wherein n is 1 or 2);
a pharmaceutically acceptable salt thereof, or a prodrug
thereof.
2. The compound, the pharmaceutically acceptable salt
thereof or a prodrug thereof according to claim 1, wherein the

optionally substituted unsaturated monocyclic heterocyclic
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group, an aryl oxycarbonyl group, a
het erocycl yl oxycar bonyl group, an al kanoyl oxy group,

w@roodloksspe/| car bonyl oxy group, an al kynyl car bonp€DXB2004/011312

group, a cycl oal kyl carbonyl oxy group, a
cycl oal kenyl car bonyl oxy groupl9@
cycloalkynylcarbonyloxy group an aryl carbonyl oxy

| lk | &
oo L8 A R s PR R B SRS o RV el Mg Fmich may

Cpptmahkyﬂyhkﬂsgbéumtuaedﬁg}QaE@ﬂh@ﬂiﬁﬁéﬂH§§@1e@tedfrmnthe
cycl oal kynylthi o group, an arylthio group, a
h@F@PBﬁPd}%H%%W 9 Gub2 L ACRHLRBY gf B Lo TR & @fano group,
din 8kkYLATLEO rioup, n n

grgup, a§ﬁ%%% -Qor d|o£y oxyé%rbonf1§%§ﬁ% §Q5Q? g carboxyl
nmgnoup, on dulfargkoapboaylahkyb group, an alkghgul §roup, an

Pyt LV E RGP Ao urote. Sk AFYFGol F GASEARERGLFBOBTERY]

ag@@ﬁbﬁﬁD&&cQé@D@en?l@ﬁﬁ@mn ok QDa@k@h&Q&i@ﬁﬂPanarylgroup,
group, a nono - or di- aryl carbanoyl group,

agﬁw%ﬁmiy%wl @rr@gwp ah eallfcffw|gro%| ﬁnr@lk@mmy giroup, an
a [ r

cyc%géyﬁgnglgﬁkyglngl ?%ﬁ%? cy%lggkéghy sup?EBalﬁenyloxy
gooapp, aa ayylsaﬂkynyuogyogpoup,haneaogyokylgnbﬁptnalhetero—

ro an al kyl sul fon roup, an al kenyl sul f ony
PSRy Ry S e PLSADPYOrsER e 2 Glosh Wy CaaPraiy gTove,
géﬁUQlk§n9Y@hﬁﬁbK9my sehbonyl cQEPYRI kRl carbonyl group, a
cy cloalkinylsulf onyl group, an aryl sul fonyl group,

afdcache @Fﬁé%%—”?%wfgw g sl ok yeptlicerdldnyl group, an
sg9§&asy£§g¥ed phypate dhéyé g8;§189£8383%i%%5ggy'§n

an unsatu etero c ring ‘
opl korgtiybbeysupsduput ed bykéHyBOXpbstbbngmtgroup, an

seLEcteg fromthe rou conS|st|f% gL f hal ogen ai
YPBIgFBuprogE Rt WP oup, CHRL DOXOYT BHRCAELRY YL oFouP, 2
_9EPUPo2 Bk 8RY TARY O GHOHPL @r@@@boay&ygl@ypkyﬁy§yk§@arbony1

“group, an al kyl group, an al kenyl group, an al ﬁ@
ggﬁﬁﬁPraa%y%Fb%PkyFa@b@@bl %r@yﬁloalk?t$ﬁ@ﬁECly ¥hyarbonyl

g&PHL@p, aaﬁyé:ll%{éﬁr%iy g;rr%l'ﬂﬂj, an alkenylcarbonyloxy group, an
alkynylcarbonyloxy group, & cycloalkylcarbonyloxy group, a
cycloalkenylcarbonyloxy group, a cycloalkynylcarbonyloxy
group, an arylcarbonyloxy group, a heterocyclylcarbonyloxy
group, an alkylthio group, an alkenylthio group, an alkynylthio
group, a cycloalkylthio group, a cycloalkenylthio group, a
cycloalkynylthio group, an arylthio group, a heterocyclylthio
group, an amino group, a mono- or di-alkylamino group, a mono-
or di-alkanoylamino group, a mono- or di-alkoxycarbonylamino
group, a mono- or di-arylcarbonylamino group, an
alkylsulfinylamino group, an alkylsulfonylamino group, an
arylsulfinylamino group, an arylsulfonylamino group, a
carbamoyl group, a monor- or di-alkylcarbamoyl group, a mono-
or di-arylcarbamoyl group, an alkylsulfinyl group, an alkenyl-
sulfinyl group, an alkynylsulfinyl group, a cycloalkylsulfinyl
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cycl oal kynyl group, an aryl group, a heterocyclyl
group, an al koxy group, an al kenyl oxy group, an

wa@bkdogoydzexy group, a cycloal kyl oxy group, a  PCT/JP2004/011312

cycl oal kenyl oxy group, a cycl oal kynyl oxy group, an
aryl oxy group, a heterocyclyl 88¢ group, an al kanoyl
group, an al kenyl carbonyl group, an al kynyl car bonyl

Sious PacugtenLiNLAgLENIA 10LBe 0, XCLIBKERH o ouscinys

agybopyr bomylrygsadfinglhet ol echyt easbpayy 1 i 0Py BRyroup, an
ali X caigon i grou , an agkenyloxicarbonyl group, an

af 3N§FB OnYcaPbBHYr gRodpkerYeselbanky 8kgEar banyl
ga@upnY%sﬁygbﬁ9hksﬂxhgxya-cgéiggmxblg PEBny @ ropp,

cycl oa Xnyloxycarbonyf group, an aryl oxyc
gfgapoadkpayepuifenyl oxyear benydyadrely narl salliamyll gxypup, an

I b I
P BB KPR GB, PO, 2 e BEPRRy B kst soneh, phry
group, Bheyspobbkenyy carbonyt Oxyd GisHsuta €yE! Pused
agkgnglcarbonyloxy group, an aryl carbonyl oxy group, a
hBEEFBEYLFYFLLCLdrohy PO SR oUR tethTaPRGING i risiyslic ring

aﬂh@EKeHX%tBbQigﬁgy@y Ba §£¥¥P¥tﬁgé %$0995 Qubs%;tuents

cycl oal kyTthi o group, a cycl oal kenylthi o group,
cyelealtkgnitemithaomewp ernaigkihpoofraoumlayen atom, a nitro

h cyclylthi ogroup, _an_am no_grou a nmono - or di- .
b SRR L A
gy otiPp, aa NPALbox Pl droup) KOXYERE HOGYL @) NP OEDRPL Group, an
nmono - or di- aryl carbonyl am no group, an algﬁlsul

i AyFaRY hodFrBRp, 2An2 akkyY L - 98P ony | avsher hrvlipsrawp, 2
. . | | " 9F |
3y 85k {1y Dy bRk Don gL QYP gf@uﬁfyé?§¥£§€QYk g B8P 2

a carbanoyl group, a nbno - or di car ‘
gFvEpoabkyenbd growpdi anazyytagbammyla greuproaynclyl group, an

[ f_inyl | k | sul f i .
SHYORY ot W, R e B kg et bl e G g Sow.
cygtboaliay keny| sublip) nyl c s Dol kén Eyst @adkymy) sal f

“inyl_group, an arylsulfinyl group, a heterocyclylsulf
i%%?l BEYLY B al KPR faRMTY TP, a hetérocyclyloxy

group, an alkanoyl group, an alkenylcarbonyl group, an
alkynylcarbonyl group, a cycloalkylcarbonyl group, a
cycloalkenyl- carbdnyl group, a cycloalkynyl- carbonyl group,
an arylcarbonyl group, a heterocyclylcarbonyl group, an
alkoxycarbonyl group, an alkenyloxycarbonyl group, an
alkynyloxy- carbonyl group, a cycloalkyloxycarbonyl group, a
cycloalkenyloxy- carbonyl group, a cycloalkynyloxycarbonyl
group, an aryloxycarbonyl group, a heterocyclyloxycarbonyl
group, an alkanoyloxy group, an alkenylcarbonyloxy group, an
alkynylcarbonyloxy group, a cyclo- alkylcarbonyloxy group, a
cycloalkenylcarbonyloxy group, a cyclo- alkynylcarbonyloxy
group, an arylcarbonyloxy group, a heterocyclyl- carbonyloxy
group, an alkylthio group, an alkenylthio group, an alkynylthio
group, a cycloalkylthio group, a cycloalkenylthio group, a
cycloalkynylthio group, an arylthio group, a heterocyclylthio
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“heterocycly

al kenyl sul fonyl group, an al kynyl sulf onyl group, a
cycl oal kyl sul f onyl group, a cyclo - al kenyl sul fonyl

w@e@ap]12326 cycl oal kynyl sul f onyl group, an aryl BCil/ie20¢4/011312

group, and a heterocyclylsulf onyl group; and the
optionally substituted benzen&98ing is a benzene ring
which may optionally be substituted by 1- 5

substituents ,selected fromthe |st|n of a
hAFOGRN St GRLTR AEPRB- oF GIFC a oty Aho? GROLRT B0 Ry ey @ mono-
gb@%ﬁ:éiHHdeﬂuQm@h@%%o@pcéﬁﬁﬁﬁﬂ-dHQHPalﬁo§EE£9bonylamlno

group, an al Kyl group, an alkenyl group, an al kynyl
ggégpp,aacw@n@alﬂyldgr@nplcarbyeyb@mkyou@éﬁ@ﬁeth9|

L9y o Y5 9BLKEOYL-G1.0UP. 2 £ 0Ly Pl SLANR, BPoup, an

ary rou ero group,~ an Fou
ahkgmyhmxyngnampnoagrahhynyhoayygﬁahﬁonﬁlamthoagkyhpxya

grou a cycl oal kenyl oxy group, a.c cloalkyn
gFBEEamaﬁlagy?%&y YIS~ éﬂhéﬁg ﬁp@r ﬁogﬁougm a mono-

abka89¥5r95989baﬁ8y§|5§8Mbca§90QYk QéQPPln?f group, an
al kynyl car bonyl group, a cycl oalky carbonyl group, *a

cgékenykenyEtayboaybugr oap, aékzyzlaalﬁynylcarbopyla
ILOUD0= 20y ALY EBLDOULOBE 0L o8- D8L EL OEUELYLEERONY oroup, a

up, an’ ar koxycar grou an eny oxycar
gbgupoaanyﬁykyﬁyfﬂxymagbonyl gﬁoupylaulflnyl group, a
ﬁcloalk onicarbon yl group, a cycl oal kenyl oxycar bonyl
gPBEPTrOGYEYE 6ﬁi§§ﬂ¥ﬂo§§eﬁpboﬁ9labF%hﬁulgﬂnYl group, an

aé!k@ﬁ¥$§ﬁ??8%b19§989p,aaHESERQSyE£M195M§§VQPBMﬁQVQUp,
an al kanoyl oxy™ group, an al kenyl car bonyl oxy™gr oup, an

abkyhyathybanyfomylggogpp,aacyztbafkylbambbﬁylﬁqyyl group, a
gEOUE Z u% agbgny Oxyag fs roup and a
chFog? yﬁyycs ? 8 %Up Ar Vcar%% y? !
gheuaroathyEé@mychyLcgrbapyl@ﬂa group, an aIkyIthlo

group, an al kenylthio group, an'al kynylthjo group, a
cycloalP@?FﬁW&o gb% %?%%ﬁ@@ﬁﬂ%ﬂ%%Ftﬁ%&ﬁ‘3§enzenerlng

CME&QH'%X?yg%9i9n9599pbeaQuBEﬂiEﬁthgE9uP+5asubstltuents
['thio group, an am no group, a nono - or

dBelabkydaﬁ¢@@1@KprpU@ ponsisting of a halogen atom, a nitro
group, a cyano group, a hydroxy group, a mercapto group, a
carboxyl group, a sulfo group, an alkyl group, an alkenyl group,
an alkynyl group, a'cycloalkyl group, a cycloalkylidenemethyl
group, a cycloalkenyl group, a cycloalkynyl group, an aryl group,
a heterocyclyl group, an alkoxy group, an alkenyloxy group, an
alkynyloxy group, a cycloalkyloxy group, a cycloalkenyloxy
group, a cycloalkynyloxy group, an aryloxy group, a
heterocyclyloxy group, an alkanoyl group, an alkenylcarbonyl
group, an alkynylcarbonyl group, a cyclcalkylcarbonyl group,
a cycloalkenylcarbonyl group, a cycloalkynylcarbonyl group, an
arylcarbonyl group, a heterocyclylcarbonyl group, an
alkoxycarbonyl group, an alkenyloxycarbonyl group, an
alkynyloxycarbonyl grouyp, a cycloalkyloxycarbonyl group, a
cycloalkenyloxycarbonyl group, a cycloalkynyloxycarbonyl

group, an aryloxycarbonyl group, a heterocyclyloxycarbonyl
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or di-al kanoyl am no group, a nono - or di-
al koxycar bonyl am no group, a nono - or di-

wa@easom3onyl ami no group, an al kyl sul f i nyl am PCI/gir20042011312

an al kyl sulf onyl am no group, an arylsulf inylamno
group, an arylsulf onylam no §98up, a carbanoyl group,
a mono - or di- al kyl carbanoyl group, a nono - or d

| car bano group, an al kyl sul f |nyI group” an
¥8H9rsﬁ$fgi %i%%x)gEﬂPEm P FHLEGE iGRRR ogdegy g§roup, an

cx@k9@§5&£§gb£ymwky99959 aaCM9&9é55§92E§benymM&y roup, a
group, a cycl oal kyhyl's i nyl ~group,” an aryl sul %
gﬁ@gboaékhBVéc@cbohyﬂs&yfgrﬂyp,gaoqp@laalhykyﬂsarbonyloxy
groy an_al kenyl sulf onyl group, an_a nyl sul fon

ool et SR Peby POk, P o8 U CEG T u kengr EappY Loxy
ogybugy @malaymyﬁh@ajﬂ@(wl §ﬂ|afl}@Ml’£QT1QiJQroaﬁ, an alkynylthio
aryl sul fonyl grou eterocyclylsulf on roup, an

h
a9R9P€neangﬁ OaéEYéFRyPeaé@&p g?onClaﬁlg?RyﬂEhé@i@X?Upr a
QEQHani‘E? gi L!seg%@abl rgyg]atﬁl ng&eo@morfgéeraegclylthio

phar maceu y acce or a prod
tgepepfEHC@Ud@mngrbopclaumnﬂn whedﬁfmlkhbampnoqnahu% a mono-

b d d lic het lic ri ,
R PG U TG, ROruyT1 & HErBroBgchr oo gy A By Lamine

ngyo@ptlgnﬁbhy b@rsabsétyybéﬂbbﬁyiam§n§Uﬁﬁbhpueﬁhs
sel ected fromthe group consisting of a hal ogen atom .
a2kt oRy LT HRBLPIiaA arrReRy @@o@bkyhﬁubﬁﬂyyl@mbag ggoup, an

hékgﬁ%ﬁ%%lﬂ Qﬁln?kgfbﬁggkg%ya9§g#§1fén?%QﬁQ%Xaég%gpéna

group oxya oxyaf koxy gr
at&ehyhogt oymou@n almgnqﬁ cgiolupaléxydyaalr@ahdqyll giroup, a mono-
cycl gal kyl deneneth roup, | .grou

S bt YL R oE T, oSRoRr 7R of DEREPRhE Ry PO B ou
aalaéﬂyaékpzynglog@oup,caﬁnglg @ypsuﬁfﬂhyloggb@yp aan

am no a nono - or di- flan1noﬁfrou
aPKﬁ%%?i% FiaL G BYip, gaﬁuﬁik@xgzg pohyeani pal %@mb gEoup, a

CELDOSIL 0k B 200 YR UL ey AU
heterocyclylsulfinyl group, an alkylsulfonyl group, an
alkenylsulfonyl group, an alkynylsulfonyl group, a '
cycloalkylsulfonyl.group, a cycloalkenylsulfonyl group, a
cycloalkynylsulfonyl group, an arYisulfonyl group, a
heterocyclylsulfonyl group, an alkylene group, an alkyleneoxy
group, an alkylenedioxy group, and an alkenylene group.

3. The compound, the pharmaceutically acceptable salt
thereof or a prodrug thereof according to claim 1, wherein the
optionally substituted unsaturated monocyclic heterocyclic
ring is an unsaturated monocyclic heterocyclic ring which may
optionally be substituted by 1-3 substituents selected from the
group consisting of a halogen atom, a hydroxy group, an alkoxy
group, an alkyl group, a haloalkyl group, a haloalkoxy group,
a hydroxyalkyl group, an alkoxyalkyl group, an alkoxyalkoxy
group, an alkenyl group, an alkynyl group, a cycloalkyl group,
a cycloalkylidenemethyl group, a cycloalkenyl group, a



10

15

20

25

30

an al kanoyl group, an al kyl sulf onyl am no group, an
aryl sul fonyl am no group, an al kylsulf inyl group, an

wa@bdoglosazkéd onyl group, an aryl sul fonyl group, BCT/JP2004/011312

het er ocycl yl group, and an oxo group; the optionally
substituted unsaturated fused20Beterobicyclic ring is
an unsaturated fused heterobicyclic ring which may

3 substituents

3%& be substituted by _1-
38 8 #PﬁyngeapedaPraﬁv%h@raPaupaeoﬁ§w§9%wggépuar an
hé&?&é@k@k?”@r@uﬁ?@iQZMnQQﬂHﬁn:a@.ﬁi%@é IPan@hino group,

al kyl group, a hal oal kyl group, a hana oXy ‘group, a
h?dﬁ@%?al@?ldgr@&ﬁylamlabkgxyapkyEngaéhppoaﬁamlno group, an

Ik I
oL ORI 508k G5 0B A KR LR, B0 B o caony

l’;@unp , 8a Q}@&mﬁdﬂﬁn)drc@fmua m@n@¥®@&i1k-)éll®9&cﬁr%oyfﬂln group,
%roup, an aryl oxy groug an arilalkoxy group, a
095n6 §RBEY. dTRHPr 02fr 8L Y LAHLARNHS 2B BAPITAURDNE-

05r9isu§k5¥&§ﬁhﬁﬁog§959 agnaaﬁﬁg9¥h? 8195988p afn

al koxycar bonyl am no gro a car boxy

ahkbxyeaﬂﬁonyﬂ gmoup, ancaryaauyEogy@ugroapnnaoheterocyclyl
- _alkyl carbamp rou an al kanoyl group, an

aEEyPEUI?ngnyPaﬁ¥ﬁo gp an aryl sul fonyl ani no group,

an aIkyt5@|6ptﬂ&hag[9U§ub§ﬁlﬁukéﬁSuhéa@ﬁyatgﬁoﬁﬁse@n
ryl sul fonyl group, a heterocycly %rou and an oxo

ghaEsrolaha.VFPaécaatr}%haanyu%%%mm §usedgtee sohieyalic ring
an?BEeH§¥rbﬁgl$ﬁé§ﬂyectegﬂ%b@ﬂ@thdbﬁgsyb§tEEHE%Qthnts

- substituents se romthe group consistin
oﬁnaehahdgehlat@aieat®®dﬁnmyt@eogppuancamknxylggauba.halogen

a kyI a_hal oal k , _a hal oal ko roup,
y%foxygyg§gk§r868upan élﬁg& §k9FOBPOUB? ﬁ%yg wBip, a
aham&aaky@xyr@mguuh h@ﬂo@ﬂ&@&&'ggbﬁﬁp a Hy A Il kyl group, an

roup, a_cycloal kyl grou cl oal kyl i denenet hyl

g%lﬁﬁxyawwﬁ%a?mang%gwyaf%%y CHIRA 0P Y eripyl @iroup, an
2§gh%ﬁggggﬁo§g ﬁ%?%géé?%%ggﬁ g?guﬁ[yaaE§8%¥a9£9Y9de§emethyl
group, a cycloalkenyl group, a cycloalkyloxy group, an aryl
group, an aryloxy group, an arylalkoxy group, a cyano group,
a nitro group, an amino group, a mono- or di-alkylamino group,
an alkanoylamino group, an alkoxycarbonylamino group, a
carboxyl group, an alkoxycarbonyl group, a carbamoyl group, a
mono- or di-alkylcarbamoyl group, an alkanoyl group, an
alkylsﬁlfonylamino group, an arylsulfonylamino group, an
alkylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl
group, a heterocyclyl group, and an oxo group; and

the optionally substituted benzene ring is a benzene ring
which may optionally be substituted by 1-3 substituents
selected from the group consisting of a halogen atom, a hydroxy
group, an alkoxy group, an alkyl group, a haloalkyl group, a
haloalkoxy group, a hydroxyalkyl group, an alkoxyalkyl group,
an alkoxyalkoxy group, an alkenyl group, an alkynyl group, a
cycloalkyl group, a cycloalkylidenemethyl group, a
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an am no group, a nono - or di- alkylamno group, an
al kanoyl am no group, an al koxycarbonyl am no group, a

W@ 20060x38k6 gr oup, an al koxycar bonyl group, a caPCEIRRH04/011312

group, a nmono - or di- al kyl carbanmoyl group, an
al kanoyl group, an al kyl sul f &34 am no group, an
arylsulfonylanino group, an al kylsulf inyl group, an

| k | f |
T DT GRET 2 AP OSSP SuBTORH: aFRyF ERb PP, a0
%Xﬁar@hbylﬁggy@éykg%?%oﬁr aaﬂ/a’?ﬂd‘?@%hﬁn% nitro group,

group. 4. The conpound, the pharmaceuticall
amemablgerosm it 2 tiesceof r ol —a e dmdeg ot m@l@mf agcpdfafigiyamino

to cIa|n11 ere| tlon ubst t ut
At at'b o OX Caﬁbone)ﬁl e c?tl%cly Eri ngéa}lgIO 62%,1 group, an
Lﬁusaixy@énﬁﬁbmnqyy@p C heatenooyell grdulg Whingdhdarayr
o tionally be subst i t ut ed by 1- 3 substituents,

TRARGY b PR AR tHE DU TSR stdThg of a

hydr r :

gro %qlalﬁé a ly%hlg%/%u%, n %eanl%lcég{%g%p@%ﬁﬁan@ grBCM}P an
gakkuisuﬂﬁgnykxgﬁqnp,gﬁ@uplkalsyéﬁoawky@rdepen@mr%Mylsulfonyl

ou al kox 0 an al kan rou
i nEo S etiey bR rBry et ip et Ry Rfyteneony
| iy )l QD , 2 166 PR YD1 G O Uds oo N arOfald{enﬁLéﬁé ajRAD .
group, an al kanoyl am no _group, an al koxycarbonyl am no

group, % sul TaeoyPmiEeeRe, tgem&ﬁgmaqﬁuQHca%gxﬁpggppablesalt
arnyle OF QUP5 ﬁr&@{@%’%ﬂer@o@Qcc@@d@hbo‘ﬁacﬂrﬁww wherein the

group, a car bano roup, a nono - di

Eﬂ@@d@ﬁﬂlﬁyngﬂbqﬁxﬁuﬁeduumﬂa@uﬁaﬁednm0qnnyuixp(hﬂtenpcycllc

ot G 2 nEAS B Forg G Su: & REFBraty ey dr Baprecr mey

agysk Bsh OXOy PO Wb stie verd aral l-y §Mb§titwéﬁﬂs, independently
unsaturated fused heterobicyclic ring is

urkralred dgormutle It eBreyeriedrehg M%%%ewomr a hydroxy

‘géellfée ,:l | Qﬁo% rt ut ﬁgtpé’ g]rou?p S'&lﬁ%il&}ﬁa@r%up, an alkenyl

omt oup onsi sting of ogen at om
aghydwoxyn alkynyl group, a cycloalkyl group, a

cycloalkylidenemethyl group, an alkoxy group, an alkanoyl group,
an alkylthio group, an alkylsulfonyl group, an alkylsulfinyl
group, an amino group, a mono-- or di—alkylamino group, an
alkanoylamino group, an alkoxycarbonylamino group, a sulfamoyl
group, a mono- or di-alkylsulfamoyl group, a carboxyl group,
an alkoxycarbonyl group, a carbamoyl group, a mono- oOr
di-alkylcarbamoyl group, an alkylsufonylamino group, a phenyl
group, a phenoxy group, a phenylsulfonylamino group, a
phenylsulfonyl group, a heterocyclyl group, and an oxo group;
the optionally substituted unsaturated fused

heterobicyclic ring is an unsaturated fused heterobicyclic ring
which may optionally be substituted by 1-3 substituents
selected from the group consisting of a halogen atom, a hydroxy
group, a cyano group, a nitro group, an alkyl group, an alkenyl

group, an alkynyl group, a cycloalkyl group, a
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group, a cyano group, a nitro group, an al kyl group,
an al kenyl group, an al kynyl group, a cycl oal kyl

w@e@api23acycl oal kyl i denenet hyl group, an al KOXRCTIRROEML/011312

an al kylthio group, an al kyl sul fonyl group, an
al kyl sul f inyl group, an am r@%roup, a nono - or di-
al kyl am no group, an al kanoyl am no group an

o P PRI ET 0,00 505 U SR 08B, ST e
f@es]]w: AnbONYY 1 G DESny B g(i%@an&yblgkﬁﬂlé@’lfin@r@rou&r an amino
kyl car banoyl group, an al kanoyl group, an

agkwréulaf @ﬁypar@m@l@adwlaau@l@e@mu@r cmpaléiapmzﬂ;@myno group,
gLQu ne 9ro n 5
R L I L e
o@i+mhbylysﬁﬂﬂfamdyut@dobpnzenerbbﬁgllgrdmmhbem1£nﬁbiy¢@tbonyl
whi ch ma optlonally be substituted hy

sTUbSIR 1 (e fPS; aﬁﬁd@p@ﬁaﬁﬁtl@I%%FécPédd%r6ﬁ¥¥%€aﬁpéﬁﬁyl group,

CQ@%ﬁ%hhﬁ@dpér@uﬁaEQQ§Dk§IQ@lf@n@ygﬁﬂ%yg&%% pua?h%%%ﬂﬂgroup,
group, a nitro group, an alkyl dgroup, an al

R RIENHY &l doppyl agpbapylauw@hwéamyhOggmpp, aphenylsulfonyl
C | kyl.i den th
%ﬁ&% 4 ?%ﬁeggg %IIYJR ‘? gar%up‘—’,m anX(gI%ﬂF%’l f%nyl

group, tae abkhsubﬂu@yiukgsrmm;teambamz@ﬁegﬂ‘mm,1saa mmene ring
or. di -al kyl ami po group, an al kanoyl am no g%oup,

AP B B oPg T SR Brb G 58S Was Sl f Moy P g Otips U35 oHeent s,
ofndlp e%gﬂ’&ﬁflgel@@y&d FroHPthe B9V GIQUR g %'f a halogen

al koxXycar bon group, a carbanoyl group, a nono -
datom) ley Ihyaitgeryo gir ogioeup, Cpanal dadwuf 2omyitae googpou@n alkyl

B EDEY LNy 3 BLEREX BLOUD.yE BRG] S cioalkyl group,

2 76" gioup;

h@t@y@b&ﬁlk&liwéméme@myal@ﬂé@mﬁ P Alko:angddup, an alkanoyl
al kenyl ene grou wherein the substituents on the

PRI AR B HERbEED | ST HER erdeyrt FEL i hpny hegroup, an
unsiat 4r Bf £k, f used; hetgr QhliGe Ig'r%uf)' ng gBfdoLher benzengs 1 amino

‘ring may further be substitutéd by 1- 3 substituents,
| Fickepen dantal kagelvdarmed o gawubh eagr@bposm@rlswmgamlno group,

a sulfamoyl group, a mono- or di-alkylsulfamoyl group, a
carboxyl group, an alkoxycakbonyl group, a carbamoyl group, a
mono- or di-alkylcarbamoyl group, an alkylsufonylamino group,
a phenyl group, a phenoxy group, a phenylsulfonylamino group,
a phenylsulfonyl group, a heterocyclyl group, an alkylene group,
and an alkenylene group;

wherein the substituents on the unsaturated monocyclic
heterocyclic ring, the unsaturated fused heterobicyclic ring
and the benzene ring may further be substituted by 1-3
substituents, independently selected from the group consisting
of ahalogen atom, a hydroxy group, a cyano group, an alkyl group,
a haloalkyl group, an alkoxy group, a haloalkoxy group, an
alkanoyl group, an alkylthio group, an alkylsulfonyl group, a
mono~- or di-alkylamino group, a carboxyl group, an

alkoxycarbonyl group, a phenyl group, an alkylenedioxy group,
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of a hal ogen atom a hydroxy group, a cyano group, an
al kyl group, a hal oal kyl group, an al koxy group, a

whalosalisoxy group, an al kanoyl group, an al kyl p¢i/aP2004/011312

group, an al kyl sul fonyl group, a nono - or di-
al kyl am no group, a carboxyl g@08up, an.al koxycarbonyl
group, a phenyl group, an al kyl enedi oxy group, an

al kyl eneoxy group, and an oxo group. 5. The compound,
t RE phKYHBRBOEY cEFPYPacaBpt aBl 8%SaPfO¥Rer eof or a

prodrugst her e@{e 26 ?6%&9 difs ?h@kﬂhéeu‘é@@&?ig dd¥prable salt

optionally substituted unsaturated nonocyc
hehereoycdr @ pirndgriug theveashtagatatinmiocythin 1, wherein the

nEL L SELFLL b hey MLED R ORLL onal Ly e 240t bt e

ngHQ £§Q§i%hb%@u@%t@dhﬁbﬁgeycal@ﬂhe@éﬁd@@@lgéQﬂﬁm;@%1ch:may
group, an al koxy group, an al kanbyl group,

w@ﬁ}élon@ﬂlm be a3 Wys kit wee G roup,” 3aﬁu§ﬁ%aﬁ@ym§m,néndependently
gggHEEOQB f%%@ﬁ%%? %%EQQSQﬁﬁgstS?gﬁ%ﬁﬁ%%%sﬁ%ﬁgpa cyano

an a xycar a carba
ogrdup,ahkyibhybannympgranualkbxyugnﬂupgr@mpal&anbyl group, a
het er ocycl yl, up, and an oxo group; the_optional

STBEPTt HE el GROKYLRELEE PHCEH: halePObFRGEl FEPPNGEPLP, an
aBlRBﬁ?EHEEbﬁ?lEM§§Qd%ﬂ%?OQk%%HdéyIQEGuﬂhhﬁhaﬂﬁMxycarbonyl

optional |y be substitut by 1- 3 Substituents
i ga@]éénd@magbagmséctgéf@upoom Itl@ﬂéom%ﬁlc@rléqyétqaﬁ@a@pyd group,

hal gﬁ%ﬂg g%aﬁbyga%t@&%gc%@ﬂ 8!:51‘4#: ggﬁapﬁﬂapxél ﬁg&ﬂp,

gro group, no~-
group, @he abkiahoyhany nsulgs bifputad mmkmuynat@@nﬁtaadno

group, a,car oxy rou an al koxyca onyI

O PE kel o e R e A R SR By enfim i ring
awﬁﬁ@ﬁyﬁagrQﬁ@loﬁaﬂ@&ebgcﬁﬁbgtlﬁﬁﬁéa gn@ 8Ns@K8tituents
group; and the optionally substituted benzene ring is

albdapendenthy 9l eht Ry O ithRabF yubeceuBhe T g exf ljyhalogen

g?gaglu%gég%}é?%%m 7 ngﬁ%g]}%ge(#:guﬁ,ela%%f}go£§ 8%5@? an alkanoyl
group, a mono~- or di-alkylamino group, an alkanoylamino group,
an alkoxycarbonylamino group, a carboxy group, an
alkoxycarbonyl group, a carbamoyl group, a mono- or
di-alkylcarbamoyl group, a phenyl group, a heterocyclyl group,
and an oxo group; and

the optionally substituted benzene ring is a benzene ring

which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halogen
atom, a cyano group, an alkyl group, an alkoxy group, an alkanoyl
group, a mono- or di-alkylamino group, an alkanoylamino group,
an alkoxycarbonylamino group, a carboxyl group, an
alkoxycarbonyl group, a carbamoyl group, a mono- or
di-alkylcarbamoyl group, a phenyl group, a heterocyclyl group,
an alkylene group, and an alkenylene group;

wherein the substituents on the unsaturated monocyclic

heterocyclic ring, the unsaturated fused heterobicyclic ring
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atom a cyano group, an al kyl group, an al koxy group,
an al kanoyl group, a nmono - or di- alkylam no group,

warmooalokseoyl ani no group, an al koxycar bonyl am nBCT/IRR0®ML/011312

a carboxyl group, an al koxycarbonyl group, a carbanoyl
group, a nmono - or di- alkyl caddbanoyl group, a phenyl
group, a heterocyclyl group, an al kyl ene group, and an
alken%$ene group; wherein the substituents, on

t he
URRAL LAt RETABRDCHERY M bt BPBEYTT i RS r PHGStHhBted by 1-3
ugss L 8t &tk £ USSRt RI-RIORIIGY L1 Ec£LAGaNth e PeRELBEnsisting

ring may further bé substituted by 1- 3 substituents,
i o epéredantdry asehectedyfnonytdep graoup ldonsiosoivpg of haloalkyl

hal ogen ato a _cyano _group, an.alkyl group, a

NATORP Ky BREGRY GhOAP KXy SGPOaSC Y RaT BRI ks LRBGHT 9xoue.

ag pbkenoyl @fo4PkyBafiDRE® gré&hpfia 8hkybapl ngreipHpa Bydroxy

carboxyl group, a hydroxy group, a_phenyl group, an

agkgm@néam@ﬁwy@rgaﬁppana%uﬁykx%ﬁﬁﬁgﬂ@ﬁynﬂ£0%£ndaanalkyleneoxy

a C n c nd, the

pﬁggﬁ%EZ%ggc% I%iggg%%$5%%£§%a€?8? ereof or a prodrug

t her eof6 accoriengotnpouhdj mhk phhenecauRingl AyamdtaRittaple salt

Bare: (1)Ring Ais unsat ur at ed, nonocycl i.c . .

REREFSRS clt & Wit ShiCRIRRY SPeP bRy Db L8405t pliEagLn Ring

by gnd3R§M@sgiéy@nts, i ndependently selected fromthe

group consisting of a hal ogen atom  a hydroxy group, a -

cyah®igg dups an minsed g [ mgRogY Ry I CoR L oG Bl k&ryg which
p YheO ; I gal ky ; :

e oopRDr TahDhe RS MR B B {5, EBLRseBenes,

al kdepyhdgnolyp, sale @t &y | firuino theogpoupncah ki$ sing afnpl halogen

group, an alkl - sulfinyl grou an_ami no group, a

PBRBT DRVHECK FCHR G GYO0D SO 1Aty GEgaHe aan aLkyl

n@ﬁ@ui,Qﬁlahke@bﬁybﬁghﬁ,aﬁpﬁu QUPgraupArdXM1 BNy, group,
(0]

an al koxycar bonyl group, a carbanoy group, a nono -
o# @vclapkiytadbasmyihyt otipouan arkyl5erBngranPnoan alkanoyl

*gﬁgﬁg?é3??2%3?%%?&%88?%%%?be§8x¥lE§9§Bif8nyl group, an alkl-
sulfinyl group, an amino group, a mono- or di-alkylamino group,
a sulfamoyl group, a mono- or di-alkylsulfamoyl group, a
carboxyl group, an alkoxycakbonyl group, a carbamoyl group, a
mono- or di-alkylcarbamoyl group, an alkylsufonylamino group,
a phenyl group, a phenoxy group, a phenylsulfonylamino group,
a phenylsulfonyl group, a heterocyclyl group, and an oxo group,
and

Ring B is an unsaturated monocyclic heterocyclic ring,
an unsaturated fused heterobicyclic ring, or a benzene ring,
each of whichmay optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halogen
atom, a hydroxy group, a cyano group, a nitro group, an alkyl
group, an alkenyl group, an alkynyl group, a cycloalkyl group,
a cycloalkylidenemethyl, group, an alkoxy group, an alkanoyl
group, an alkylthio group, an alkylsulfonyl group, an alkl-

sulfinyl group, an amino group, a mono- or di-alkylamino group,
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a phenyl sul f onyl group, a heterocyclyl group, and an
oxo group, and Ring B is an unsaturated nonocyclic

whedwsnmsyel i ¢ ring, an unsaturated fused het er pUT/aB2004/@1312

ring, or a benzene ring, each of which may optionally
be substituted by 1- 3 substi20®ents, independently
sel ect ed fron1the group consisting of a hal ogen atom

h r OX ro a cyano grou iLtro. gr
LS tu, SRR kTG ods S AR b Soue
@é@b%éﬁybrgﬁﬁu%naaw&if@éﬂw&ﬂ@WYE c@FBsPoydyroup, a
al koxy "group, an al kanoyl group, an aIkyIth|o group

mn@l”k?lrs@i‘fablgylcwl@mpoyhmr@iqg, ans@llﬁywm (@@Wl% group,

r | Ky
SRSl P Bt Spef) L AR A B P amino roun.
& pﬁéﬂ@@xyhlgmyp graus)/ k(}?eytcsafc@ﬁNJylggDUpp, aarcaﬁ.byimalyé group,
group, a nono-. or di- al kyl carbanoyl group, an

&Ny 13U IorRAvaftfo Gy, °f phenyl " group, a phenoxy
g(quuﬁlng Zﬁtﬂgra’l.béﬂlz%%@@% %1&‘}101%!9;& Rhelisubt st ituted

gr oup, eterocyclyl group, an yl'ene gro%g and an
4

\‘mkdﬂﬁ endgridumnter, (2)dRanglontly #hariak qsy the group
i C opt on substit

B PfepindliaryTed B, BietRs 3siare oo
anﬂiét@blg&g)%ﬁ @n ﬁall@ge@r@mlloﬂianaalwﬂﬁm(gr@mpumn aldzyalyd: group,
roup, nitro group, an a , , k I
G Gl Ltz K gDy BuBYe Aoe) by EhRRYFRgFbilp, Shotp, an alkoxy
Q%/%alﬁgl ky! i PenesBi hjé:lmﬂi OHH’a%ﬂ%%)@rwu%panaé‘lkylsulfonyl

group, an al kyl'thio group, an al Kyl sul fonyl
Knup zﬂnzﬂﬂﬁkﬂnﬁﬁlnylgﬂﬂnﬂp, &ﬁlaﬁﬁWKPgﬁﬁﬂHP & iy~

0 | k m_no _grou é g 2
Ol 3088, A L, LML BIIR 9 3B o
& GaloxXYdr mlomkﬁlm@mma@mw gar atm:bcﬁcﬁarcjmuyl an
group, a nmono - or di- alkyl carbano ogg
AT G o, SR S, B B
%P%kﬁ%%@yi fﬁ%'&%ﬁ%ﬂi%f@hﬁﬁ%@@ﬂo@@w a phenyl
-group, "a heterocyclyl group, an al kyl ene group,
group, a phenoxy group, a phenylsulfonylamino group, a
phenylsulfonyl group, a heterocyclyl group, an alkylene group,
and an alkenylene group, and

Ring B is an unsaturated monocyclic heterocyclic ring or
an unsaturated fused hetercbicyclic ring, each of which may
optionally be substituted by 1-3 substituents, independently
selected from the group consisting of a halogen atom, a hydroxy
group, a cyano group, a nitro group, an alkyl group, an alkenyl
group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethylgroup,aﬂ1alkoxygroup,Enlalkanoylgroup,
an alkylthio group, an alkylsulfonyl group, an alklsulfinyl
group, an amino group, a mono- or di-alkylamino group, a
sulfamoyl group, a mono- or di~alkylsulfamoyl group, a carboxyl
group, an alkoxycarbonyl group, a carbamoyl group, a mono- or
di-alkylcarbamoyl group, an alkylsufonylamino group, a phenyl

group, a phenoxy group, a phenylsulfonylamino group, a
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and an al kenyl ene group, and Ring B is an unsaturated
nmonocyclic heterocyclic ring or an unsaturated fused

whedosoasecycl i c ring, each of which may opti onedT/yP2oet/011312

substituted by 1- 3 substituents, independently

selected fromthe group consigbgng of a hal ogen atom

a hydroxy group, a cyano group, a nitro group, an

al kyl group, an al kenyl group, an_al kynyl group,
c?E?BXERW—f@Fbép@JI%ﬂJRy@ ggtﬁyppae%gmwmpgraéualkaﬁene group
ag58x§ BQP rgﬁ alkanoyl group, an al kylthio group,

an al kyl su f% group, an al kl sul finyl group, an

am no gwlmelpellatﬂ’nermibsmtwlént ahiRilrand aadgR B neay optionally

sulfanD rou or di- alkyl sul fanD | grou
Rty o ks iy P BEBUCA O H et £rom

gfﬁép;rcﬁlgﬂ‘é@%sm@_ﬁn%' of & kuheaehad®yh, @ 8YBnodroup, an alkyl

al kyl suf onyl am no group, a phényl group, a phenoxy

gPBapp, @ PlRe Ryl gﬁyuammaék@w gaphenyd @@IlfO@rl)kIOXy group,

ggg”&lkﬁn@f&ﬁ%&%ﬁ?'%hm858Up i%f%&f%%%} 3pd a@arboxyl

0X0 group; 2°230bsT te
Bgmayppm hgdabky deowgubst pheted gyud, 8n Saub@tﬂetlwito&y group,

i nde ntly selected fr n1the rou conS|st|n of a
haP08§EY§ X4 2y4anBs gfBap ‘ngaﬁ}?%bl %r
hal oal ky! gr oups caﬂpahhexm&r 9H9rm§c@é£9éh%9§}éc9§éfﬂéble salt

an al kanoyl group, a nono - di - al kyl am no” group, a

chhpBR9f @?o@mr%dmwr@@reg:rfbmcoap@myﬂo ghedp, lanwherein Y

#Egk%%g? ony %?gged%§:1%§%ge§gg g% qfﬁl% qA?vuijlrespect

phar Xelbeuhgcahéylapceptabhe salt thereof or a prodrug
t her eof accordjng toclaiml, wherein Y is -

is i nkeHaA the 3-DYRFERont bid vaefgcmlsmkrﬁ%@bm by 1-3

t§u%é@§tﬁ§n£§%ehd@¥8éf?&mt@éﬁhéﬁﬁ%oﬁs@%@%ﬁ@Qﬁth%weralkyl
which is substituted by 1- 3 substituents selected

f gHPVP hed @ﬂégpl@@ﬁgu@lkh@ gafou® , I@\h@rlceﬂa(yatgmow loger alkoxy
*ggjlli%ii}’ N8 a pﬁgnygr 8up? Qral‘cljo Ierxlve%‘ta?l@enylene group, and
Ring B is an unsaturated monocyclic heterocyclic ring or
an unsaturated fused heterobicyclic ring, each of which may be
substituted by 1-3 substituents selected from the group
consisting of a lower alkyl group, a halo-lower alkyl group,
aphenyl—loweralkylgroup,almdogenatom,ealoweralkoxygroup,
a halo-lower alkoxy group, a phenyl group, a halophenyl group,
a cyanophenyl group, a lower alkylphenyl group, a halo-lower
alkylphenyl group, a lower alkoxyphenyl group, a halo-lower
alkoxy phenyl group, a lower alkylenedioxyphenyl group, a lower
alkyleneoxy phenyl group, a mono- or di-lower alkylaminophenyl
group, a heterocyclyl group, a haloheterocyclyl group, a
cyanoheterocyclyl group, a lower alkylheterocyclyl group, a
lower alkoxyheterocyclyl group, and a mono- or di-lower
alkylaminoheterocycyclyl group.
8. The compound, the pharmaceutically acceptable salt

thereof or a prodrug thereof according to claim 1, wherein Y
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group, and a phenyl group, and a | ower al kenyl ene
group, and Ring B is an unsaturated nonocyclic

whedsnmsyel i c ring or an unsaturated fused PCT/JP2004/011312

het erobi cyclic ring, each of which may be substituted
by 1- 3 substituents sel ect e@0ffrom the group
consisting of a |ower alkyl group, a halo - | ower

al ky roup, . a -phen - J.ower al kyl. arodp,..a halo
St 2812 PG o ST L OAL T R, B 0O rompece
HOWP bed nghemy 1950A.t idnhal ophenyl group, a

cyanophenyl group, a |ower al kyl phenyl group, a halo - |

| over BLRgl PhéfyRNgbBEpLuA2E6AeROBPRERY pReAGESgPEUFLLg Ting
Qﬁt_Tth .ea%l%%%MF%Q%QVByQﬁQ?gub@tﬁ%W%%ts selected from the
al Kyl ene |oxyﬁheny group; a lower alkyleneoxy pheny

@rrouwp, cangbsoingarf diloweanel kgl lgtan hepieydegedsop, @ lower
het er ocycl yl group, a hal oheterocyclyl group, a
éﬁéﬁ%ﬁ%ﬁ%FﬁEyc@?I GroGFe grPGREraﬁﬁkylheterocyclyl

group, rankoMess ald§oxyheh 2606 Yl nd wili@hPmadbe BB tuted by
or di- |ower alkylam noheterocycyclyl group. 8. The

dorfpeuhdtithenphaserrciad dcalomy the it wblconsgdist ifgepEof lower

Sy PR | PLSANBREDLIL0R L chamy e SLBpl S sover

TASEest drowd,bei me lidid olrepro siltkiooty, oo, Aai phamyl group, a

unsat urat ed nmonocyclic heterocyclic rin ich e -
S Had BB 3 SUBSORTFOMLS SaNEet o JFPGh Prgy LEheny]
YD, CRNHS NG R - 2 11lWRIh el KY lgr@i@UP.a 8 logakoxyphenyl
atom a |ower al koxy group, and an oxo group, and Ri ng
Rroi a} ke benkewer rd Ny Al e g rBEPs ub St et @y By 4 -9roup,

3 [ f i st f
3 S50 AL LI AR ORI 1400,61 2o
hdl odere tatramy d ylowesuna) koxya ooy, a dkbaybetetroweclyl group,

SO, Lotk 8 B SLouca Dl ooy giow Ao o

| el AJEP e HQhoR dyanale alikexy rRemy lo fIkeuRh day be

“halo - | ower al koxyphenyl group, a heterogyclyl gr oup,

substituted by 1-3 substituents selected from the group
consisting of a lower alkyl group, a halo-lower alkyl group,
ahalogenatom,ailoweralkoiygroup,zahalo—loweralkoxygroup,
a phenyl group, a halophenyl group, a cyanophenyl group, a lower
alkylphenyl group, a halo-lower alkylphenyl group, a lower
alkoxyphenyl group, a halo-lower alkoxyphenyl group, a
heterocyclyl group, a haloheterocyclyl group, a
cyanoheterocyclyl group, a lower alkylheterocyclyl group, a
lower alkoxyheterocyclyl group, and a lower alkoxyheterocyclyl
group.

9. The compound, the pharmaceutically acceptable salt
thereof or a prodrug thereof according to any one of claims 1-8,
wherein the unsaturated monocyclic heterocyclic ring is furan,
thiophene, oxazole, isoxazole, triazole, tetrazole, pyrazole,
pyridine, pyrimidine, pyrazine, dihydroisoxazole,

dihydropyridine, or thiazole; and
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a hal oheterocyclyl group, a cyanoheterocyclyl group, a
| oner al kyl heterocyclyl group, and a | ower

w@bdosnyised er ocycl yl group, or (b) an unsat ur at BdT/JP2004/011312

nonocyclic heterocyclic ring or an unsaturated fused
het erobi cyclic ring, each of 288 ch may be substituted
by 1- 3 substituents selected fromthe group

ConSISEh%gugga@ Ve @Lth @%@#P@bfcgﬁtgc'riﬁ%ﬁﬁf %ydoline,

al kyl group, Hg%o en-a ower oxy gr

hasldlnddl(l\tﬁ wm@Me akﬁshrmwdazgﬂcw,p immlole, indazole,
hal ophenyl group,, a cyanophenyl a Iomer
AUIPHSRY 1 IGGHAE 18 o0 ew&&éﬁ SRNZHTRH a
|-Q¥esn AHPHRIRNY |6 ﬂrﬁ%dr%lwcﬁllﬂﬂvﬁ{e al koxypheny!

group, a héterocyclyl group, Ioheteyocyclyl group,

a cyané@eterEbqumpqymdmthaphammaQﬂHQMQﬂﬁky@GyepyﬁbleSalt

%O‘%ﬂgt l O\cli\?‘g?cﬁaﬁ( ug% t Tedt c\e(:ogg:{ né) %q]halm olwe wherein

gngﬁﬁapeMglcally acceptable sal t thereof or a prodrug
t hereof according to any one of clains 1- 8, wherein
the unsaturated nnnqﬁynﬂie het erocyclic ring is furan,
tRiC e, oxazole, is ri azole, tetrazol e,

my2eaZal €] pyridine, pyfMmifi pyrazi ne,
digy rsoxazol e, di hy pdi ne, or thiazol e; ‘andthe
uR€4t ufat ed fused héterobicyclic ring is indoline,

i soi ndol i ne, Bénzot hi azol e, benzoxazol e, indol e,
i, 1dazol e r1guigie) igre Rls>oqwbnolahaeza3bb§f@ogammhﬁf@pendently a
benzof ur an, thlenothl hene, or di hydroi soquinol i ne.
wdrﬁwm@hpmradha&hgepraé;rqﬂfracélhycb%ﬂxwga@é@pt@baékgamgroup,
ther f .or_ a rodr f according t0

A RAT R & oL o Frat ra b s ) ey @
hyﬁﬁbﬁﬁﬁlkymgeaﬁb,Hmkum%wwﬁukylQrbw©ragealabayalaoxygroup,

hal ogen at.o a hydr ox roup, an al kox ro
an a kenyllgroup)/an g&é&nyf)group, 3§é£ lﬂ%yl group, a

. cycloalkylidenemethyl group, a cycloalkenyl group, a

cycloalkyloxy group, a phenyl group, a phenylalkoxy group, a
cyano group, a nitro group, an amino group, a mono- oOr
di-alkylamino group, an alkanoylamino group, a carboxyl group,
an alkoxycarbonyl group, a carbamoyl group, a mono- or
di-alkylcarbamoyl group, an alkanoyl group, an
alkylsulfonylamino group, a phenylsulfonylamino group, an
alkylsulfinyl group, an alkylsulfonyl group, or a
phenylsulfonyl group, and

Ring B is

4b
s._R S S R
T e Ry
R5a , R5b or S R5C
wherein R*® and R°® are each independently a hydrogen atom; a

halogen atom; a hydroxy droup; an alkoxy group; an alkyl group;
a haloalkyl group; a haloalkoxy group; a hydroxyalkyl group;
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an al kyl group, a hal oal kyl group, a hal oal koxy
g, roup, a hydroxyal kyl group, an al koxyal kyl group, an

wa@bkdsnysb&koxy group, an al kenyl group, an al kyPgt/JP2004/011312

group, a cycloal kyl group, a cycl oal kyl i denenet hyl
group, a cycl oal kenyl group, @9cycloalkyloxy group, a
phenyl group, a phenylal koxy group, a cyano group, a

di 5
WD T ATUDP DI OBey T IRPP GrOloflan atkoxyalkoxy
@f@n;p amﬁﬂk@x%yﬁmrm%@r@mﬁﬁmpan aab]aeﬂv;arrﬁito@ppum alkynyl
- 0or | a car pano ro , . an ano oup,
%Olé‘Pkyﬁ’ swl%%éﬂ%owb{ﬁa ﬁﬁ%m’%ﬁqi?n%rﬂ%\t%ﬂ oupi a
&Y OUPa 1 BEn i%%cﬁg!faley£1939uplo§9 @é&&ﬁsqigh@?yhoxy group;

group, or phenyl sul f~ onyl group, and 'Ring B

R ety L E HoR1 53r B ora R viemey @umuﬁaztaaandtpsagapepea@h amino

|nde endently dr at.om _a_hal ogen
DeDeAUERLAY. &, MLL0ASN S o Pl e 8B ooue

eb&ﬂ&did@g}l GO, anhalp@ky@a&yb@mpurgr@mw a&yabinwl group;

group; an al koxya g% a phenyl al kyl . grou

%UW@%VHI%%X@lg?%EbXC%¥ ?%?b%y%¥%%&y @?o%bka%ﬂyglﬁ%%VP' an
ar,

Qi fﬁ?f&?lde%@%%?hy roup, a cyé#%%ﬁ%ﬁﬁ%ﬂ%ﬁﬁﬁﬁuﬁriﬁp’ an

@ylcﬂzbahk@i@yy oy, a2a @hkeyly‘m}@ozgyblqm@rphe]nlysiﬂajik@@fonyl

%ﬁ?‘%g aOPﬁ% %ﬁﬁ?ﬁagé%ggﬁ% 5 %fh% é/n?%{)%’%en atom,

HYEpo gar@ags b@hydl}gjl)g@ouﬁn aah&mw@aymchydupgr et lidxy group,
carbannﬁ gr oup - or di-, al kyl carbanoyl group;
A&l R 16%3’ gﬁa%%pr a%n a?klﬂ’%%lll?‘éh%éng-ﬁ%u@r 0Bp; agkyleneoxy

fheny | syl f onyhagl N9, 95 0URI x@amino group; or a heterocyclyl
group optionally substituted by a halogen atom, a éyano group,
an alkyl group, a haloalkyl group, an alkoxy group or a
haloalkoxy group, or R*? and R®® are bonded to each other at
the terminals thereof to form an alkylene group; and

R*®, R%®, R' and R°° are each independently a hydrogen atom; a
halogen atom; a hydroxy’grodp; an alkoxy group; an alkyl group;
a haloalkyl group; a haloalkoxy grbup; a hydroxyalkyl group:;
an alkoxyalkyl group; a phenylalkyl group; an alkoxyalkoxy
group; a hydroxyalkoxy group; an alkenyl group; an alkynyl
group; a cycloalkyl group; a cycloalkylidenemethyl group; a
cycloalkenyl group; a cycloalkyloxy group; a phenyloxy group;
a phenylalkoxy group; a cyano group; a nitro group; an amino
group; a mono- or di-alkylamino group; an alkanoylamino group;
a carboxyl group; an alkoxycarbonyl group; a carbamoyl group;
a mono- or di-alkylcarbamoyl group; an alkanoyl group; an
alkylsulfonylamino group; a phenylsulfonylamino group; an
alkylsulfinyl group; an,alkylsulfonyl group; a phenylsulfonyl
group; a phenyl group optionally substituted by a halogen atom,
a cyano group, an alkyl group, a haloalkyl group, an alkoxy group,
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al kyl sul f inyl group; an al kylsulf onyl group; a

phenyl sul f onyl group; a phenyl group optionally
waemmsized ed by a hal ogen atom a cyano group, PErnJeobdyd11312

group, a hal oal kyl group, an al koxy group, a

hal oal koxy group, an al -kyl erizddd oxy group, an

al kyl eneoxy group, or a nono - or di- alkylanino

gr or. a he/terocycl gr.o pt i onal substi tuted

[ 3 FRA DR A %yé%@sglr%%pc? %&hy Prgr petfavleﬂeoxy
r@ﬁ&?ﬁ KYdr O Qithho-2Mhaal kxy1 90U G @) Oad KOXWheterocyclyl
group, or R4a and R5a are bonded to each other at the

t@roRmalrs ioherldof stbstokntad kay kyheheggrapymardcrany group,

SO LA hal YRt o GRS T o GrouD: e A kb o =

HOLGY 1 1adk @l dydugr oup; a hanaIkyI group; a haloalkoxy
group; a hydroxyalkyl grou an al koxyal kyl . gr oup;
phenyl yl &?6h%©m%%u%¢k6 aP@%&@aﬁﬁ%ﬁﬁpa%ﬁyacceptableSalt

h&’fgéloéﬁ/f"lé@ %/oggxlrcgéﬁlﬂx %@i&&ﬁyéc&é%ﬁ%aéﬁﬁb{'lo, wherein

group gr oup; cycl oal kyl i denenet h

gﬂ%upﬁha R clﬁﬁhkﬁﬁylagdoﬂﬁ a e eartlodnkigpexgegritdypa mydrogen
hen 4g¥éﬁg&§%péﬁ%8ﬁy .gﬁ%%gf%%%@g%%ou%bcgaﬂalgrfggér alkyl

aﬁlkdth;am J‘Olcgﬁ&urhl}aﬂx@ @mj adt D AL gflr@@gsboxyl
grQup; an.al koxycarbon group;_a carbannyl gr oup

onoabdoR’ d@r%w@ﬁl%a# defiiokip;a dH H %ﬁt%}?mﬁp halogen
agmhkygswv{,% B %@yp,a%mm@éf ¥@r@mp, a

group; an group; an . al kyl sulTonyl

lwwlalcpmnya[lkuﬂfgmm gmbqo:ylagphepplptgm@plly substituted

al substituted by a hal ogen ano
PO TR RYT G, L KA BT br BUBLT AT KoK 3
grﬁmkp—:aoxb@i ol kX Yg 86 @IP, a Al &eé hyd BASEy 0Xyols OUR, h&lo-lower
h | eneoxy group, or_a nono - or di- alkylam no

<Y 6 O Thet eridiiel e stp géﬁppon@m%ﬂé&d&fﬁ%f ggoup, or
bé{n?o il agep; 2 Bk 8, ¥ 8NGO G UPro1@h; 3K Yl hlE@Hch@lyl group

“hal oal kyl group, an al ony group or a hal oal k

geptpondllly Ehéstatpdendyy hea pheemacent | @@Mayxo grOUp, a lower
aCf pfanﬁqia%& a lower alkoxy group, or R*® and R’® are bonded
to each other at the terminals thereof to form a lower alkylene
group; and
R*™, R%®, R' and R°® are each independently a hydrogen atom, a
halogen atom, a lower alkyl group, a halo-lower alkyl group,
a lower alkoxy group, or a halo-lower alkoxy group.

12. The compound, the pharmaceutically acceptable
salt thereof or a prodrug thereof according to claim 11, wherein
Ring B is

S.__R

r
whereinIﬁaiseaphenylgrpupoptionallysubstitutedknzahalogen
atom, a cyano group, a lower alkyl group, a halo-lower alkyl

group, a lower alkoxy group, a halo-lower alkoxy group, a
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thereof or a prodrug thereof according to claiml1l0,
wherein Rla, R2a, R3a, Rb, R2b, and R3b are each

wo pespesdent | y a hydrogen atom a hal ogen at onPCHEJP20042011312

al kyl group, a halo - lower alkyl group, a | ower
al koxy group, or a phenyl groapl, Rd4a and R5a are each
independently a hydrogen atomy a hal ogen atom a | ower

gg? group, a halo - | ower aIkyI group a phenyl -

Yy ?Q%@l@¥bu%r0%pph%%y$t@Y RREOPY | DFRfPy OF @ mono- or

S at p
S48 0.0 g il o St B bt scnty
adskloa(‘yi’gm’oﬁmbyaa hallogen| vesr, aldy®ne group, aalower alkyl group,
nethgl nedioxikgroug an ethﬁleneoxy group, or a nono
Obr df O F buet K EF Ky ¥ Edtho up; or a heterocyclyl
gp@ugsogthgaabbgnsgagbjt@&ed by a hal ogen atom a
cygno &E | ower al kyl grou or a | ower alkox¥
gBou,@n £ Ca P NRBE &pee@@hd@ hes ahchhet hermapaipethereos

s, t f r al kyl ene group; and

R‘%nkggéb gﬁwggn% %géggggé%ﬁelndependently a
hydrogemjﬁtonlTaehabm@enndtonheaphaumacahkyba@ﬂgupccaptable

nar O TRRGE S Rotg§F bt o2 0o CONHOBAd CHAET 12, wheredn

PRargegeusi cal Iy acceptable salt thereof or a prodrug
t hereof according to claim1l, wherein Ring Bis S Rda
R5a , Wiérein Rda is a phenyl group optionally
spbstitluted by a hal ogen atom a cyano group, a | ower

al ky , a halo - lower alkyl group, a |ower

al koxy ggloup, a halo - |ower alkoxy group,

aﬁéihyl nedi oxy group, an ethyl eneoxy group, or a
nono- adr di- |ower alkylamno group; or a heterocyclyl

%H@Pe?ﬂtfk“@nf‘y k%itbﬁér{(‘étt%ﬁ by f.at agen, Aty ﬁ(pa or a lower

cyano group, omer al kyl group, or a [ ower™ al
gabb@xyandnmn and R*® and R** are hydrogen atoms; and Ring B is

wherein R* is a phenyl group optionally substituted by a
substituent selected from the group consisting of a halogen atom,
a cyano group, a lower alkyl group, a halo-lower alkyl group,
a lower alkoxy group, a halo-lower alkoxy group, and a mono-
or di-lower alkylamino group; or a heterocyclyl group
optionally substituted by a halogen atom, a cyano group, a lower
alkyl group, or a lower alkoxy group, and R*® is a hydrogen atom,
and Y is —CHy;—

14. The compound, the pharmaceutically acceptable salt
thereof or a prodrug thereof according to claim 13, wherein R*?
is a phenyl group optionally substituted by a halogen atom, a
cyano group, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, or a halo-lower alkoxy group; or a

heterocyclyl group optionally substituted by a halogen atom,
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R5a is a hydrogen atom or R4a and R5a are bonded to
each other at the termnals thereof to forma | ower

wa@bdogloeases gr oup. 13. The conpound, the phar macet/ieadd/on1312

acceptable salt thereof or a prodrug thereof according

to claim12, wherein Ring A ixl21a wherein Rais a

hal ogen atom a |ower al kyl group, or a |ower alkoxy

group, and R2a and R3a are hydrogen atons; and Ring B

13 IR U wherOMPREL<YS X BHEAY P gP ohPYBht R HRAFY yITouP-
substi tiff ed by, A-SHDSELE Uehl S8 BR1 & E 1M 118 QLO¥Bb1e salt
consi sting of a hal'ogen atom™ a cyano group,” a | ower
atkgyteqf cup,a edralmg theweofabkygbrgiogptoaclawerl4, wherein,

U5 2R S e 18 Sl SR ARG R o, =
Ob PP DRt h Phad FyusHbsth i echjy @rdad ogefrat O] agroup, a

group, a lower alkyl group, or a |l ower al kox

cyano
g%la)h@%olay\h RFAR s B Hroheh HOHH, e & fetraggppyl group.
14. The, gonp d a j I t
t her eoflég'r a%g]%o%l? U‘g&fuﬁ(g'r [etz;% C%%%%@%%@%&gf%i%%c%’%%le salt
whiee 2¢ it Réaa ipsod rplyertyd repDapcoptiiogat ¢ wlsibst 0t whedein Ring
ZX a hal ogen atom a cyano group, a |lower alkyl group,

hafo - lower alkyl group, a |ower alkoxy group, or a
hal o - Jiewer al koxy group; or a heterocyclyl group
optj ongl |y substituted by a hal ogen atoma cyano
gromp & Jower al kyl group, or a | ower al koxy group.
onpound, the pharmaceutically acceptabl e salt
Or a prodrug thereof according to claim 14,
, the heterocyclyl group is a thienyl group, a
S%],;%g%ql_lw rlglr.ljg% pa? hngrolgrgndgggln, gg O]l.J(?x/’vle:jl aplykrya}Lz Igl}%lupg r,gl:épé lower

alkoxy group, and R?*® and R*® are hydrogen atoms; and Ring B is

wherein R* and R®® are each independently a hydrogen atom, a
halogen atom, a lower alkyl group, a halo-lower alkyl group,
a lower alkoxy group, or a halo—ldwer alkoxy group.

17. The compound, a pharmaceutically acceptable salt
thereof or a prodrug thereof according to claim 1, wherein the
compound is selected from the group consisting of:
1~ (B-D-glucopyranosyl)-4-chloro-3-(6-ethylbenzo[b]thiophen-
2-ylmethyl)benzene;
1-(B-D-glucopyranosyl)-4-chloro-3-[5-(5-thiazolyl)-2-
thienylmethyl]benzene;

1- (B-D-glucopyranosyl)-4-chloro-3-(5-phenyl-2-thienyl-
methyl)benzene;

1-(B-D-glucopyranosyl)-4-methyl-3-[5- (4~-fluorophenyl) -2~
thienylmethyl]benzene;

1- (B-D-glucopyranosyl)-4-chloro-3-[5-(2-pyrimidinyl) -2~
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t hi azol yl group, a quinolyl group, or a tetrazolyl
group. 16. The conpound, the pharmaceutically

waewspisbé e salt thereof or a prodrug thereof BCT/OPAIMNY1312

to claim10, wherein Ring Ais wherein Rra is a
hal ogen atom a |ower al kyl @l&up, ,or a |ower al koxy
group, and R2a and R3a are hydrogen atoms; and R ng B
is wherein R4kﬁ and R5b are each |ndependently a
dreagemettiom | BEHa 6gen atom a | ower al kyl group, a

hal @ 'DJgQL‘Wopﬁ}MoéquUQ—n%tll'g)’le-r3—a[|§<-0>9Lpgfﬁ%ﬁd1nylQ ~2-

hal o - |ower "al koxy "group. 17.” The conpound
pﬁare”radenﬁhmelﬂlkaﬁmzcﬁr@m abI e salt thereof or a prodrug

o .
gjeTe gt e Og"’jﬁf ggrﬁd%ﬁ?g‘ &ﬁ p o rllrl ;1| OS,J:IW:1 %’e[lo#l: HEC §}(':agl BT 2-

E%rg]_éimm@tam%e)nzerfg chloro - 3- (6 et hyI benzo
[ b] t hi ophen - 2-yl methyl )benzene;
%@n@ah&%moran%yldm%ﬂéﬁlorso ?[BL5‘(<541W%%I)ﬂ

%}ﬁ%@ yggngqﬁ{%,ene 1- (b- D gl ucopyranosyl) -

enyl - 2- thienyl - methyl
)Jbe(r&e)‘regludopx(zt&nd}yl@lﬂﬂwmmrﬂos% 5= (@=fetdiyd-2-rgridyl) -

(4 fI uor.o - thieny I nethy 1] benzene ;

12 t(}bl Uk@gfpr%}% 4- chloro - 3- [5-

(1?— fw D-"@ﬂldb@Qrano’Zs§lm-&I%HIl&iﬂ’b43 mn@@nﬂuo]ro{bpyrldyl)
ucopyranosyl]} - 4- et hyI 3 - [5-(2-pyrimdinyl) -

ﬁhﬁwww 1- (b- D glucopyranosyl) -
beng%l]prgolucg%ﬁiél{o?sg\;yawim ?5 @ﬂcﬁ%’ld@}&%ﬂhyl—

| ucopyr anosyl ) - chloro - 3-
[Brer(¥it) -Grartojrenyigthy Pl bartdasrgd met hyI ]benzene ; 1-

CRNKE T ST, TR SN
the prodrug thereof.

18. A pharmaceutical composition, which comprises the
compound as set forth in any one of claims 1 to 17, or a
pharmaceutically acceptable salt thereof, or a prodrug thereof,
and a pharmaceutically acceptable carrier or diluent.

19. The pharmaceutical composition according to claim
18, which further comprises another antidiabetic agent.

20. A method for treating or delaying the progression
or onset of diabetes mellitus, diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy, delayed wound healing,
insulin resistance, hyperglycemia, hyperinsulinemia, elevated
blood levels of fatty acids, elevated blood levels of glycerol,
hyperlipidemia, obesity, hypertriglyceridemia, Syndrome X,
diabetic complications, atherosclerosis, or hypertension,
which comprises administering to a mammalian species in need
of treatment a therapeutically effective amount of the compound,
a pharmaceutically acceptable salt thereof, or a prodrug
thereof as set forth in claim 1.

21. A method for treatment of type 1 and 2 diabetes
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1- (b- D glucopyranosyl) - 4- chloro - 3- [5- (6-
fluoro- 2-pyridyl) - 2-thienylnethyl] benzene; 1- (b-

w@o00glousepyr anosyl ) - 4-nethyl - 3- [5- PCT/JP2004/011312

(3-di fluoronethyl - phenyl) - 2- thienyl nethyl]

benzene; the pharmaceutical | y2adceptabl e salt thereof;

and the prodrug thereof. 18. A pharnmaceutica

conposition, which conprises the conpound as set forth :
THehay CBiie W T SPRET15E5 A% 1S (e HHA Micadtiia N Species
acpeplable sakhthbgtenfthedhapr RHednuy theeeef veadib@dnt of the
phar maceutically acceptable carrier or diluent. 19.
Themphanfaceutd chlaroarsosiciedd vaeeeentagleosal aithepgeof, or a
whi ch_further c ri ses another i di tic_agen : .
20 SR TR 1 SPrat o] B G B Ry SrLgPpR nation
owiensatotfe tlihabetiesbael bidgent deabeidrer fekitnopaidng diabetic
di abeti ¢ neuropat hy, diabetic¢ nephropathy, del ayed .
mﬁ@ﬁalhéaFPﬁﬁﬁriﬁ§uPPE1F8§?§F5Hcé9eﬁgpe?él?EEHPXPGItenSlve
hX?gﬁkvsHh'Qﬁ@&ﬁ%a@é§¥§t§9e9£9ognlQH@ESaQEeEQEEXerotic agent
acrds, elevated blood | evels of glycerol,
hypdrbirpederialipbdsinty, abgpertri gl yceri dem a,

Syndrone,X , diabetic conplications,. atherosclerosis,

or hypg??ensi rfomﬁﬁ%ﬁgdggpFQ%e oL i stering to a
manmal ik _speci es in need of treatnent a

therapeutﬂ%ally ef fective anmount of the conmpound, a

phar mac kgal |y acceptable salt thereof, or a prodrug

t eﬁﬁof s det forth in clﬁxgll. 21. A nethod for

t Fea tSof Yord® 1 and 2 di abetesnel litus, which

conprises ggm ni stering to a manmal i an species in need

of treatnent a Lherape%gically ef fective anmount of the

coipoend, Ror, aRphaamacut iaes |9pdc desiemtsindesdilyy a protecting
t f [ laim1
BB 5 O A RLE0E 23 SR Lot huagal

one, n 0 anot her "ant’i eti c

agent, aR.ageRtcdmoundeattogdihqlet ctatnrgdd, ehkirens, the ester
n anti - [ ntih r RY;

?isat e co%%%%n%yo%g% %’fggl%wangy%gr%gggz €

Rl
14 14
R

"o 0

(X1)

wherein R'™P, R!'® and R'? are the same as defined in claim 22,

and R* is a lower alkyl group, and m is 0 or 1.

24, A compound of the formula:
(4
C
07X (1X)
R0 . R

8R11c



agent, an antiplatelet agent, an anti-atherosclerotic
agent and/or a hypolipidem c agent. 22. A conpound of

wo b@sfoopal a: HC H B R11d 11b (X) OR Rllc wher CTJiRI0042011312
Rilc and RIld are each independently a .protecting
group for a hydroxy group, o2lan ester thereof” 23. A
conpound according to claim22, wherein the ester IS

t he conpound of the foll ovm ng formul a i1b

ORELE hBA8EnA RBBY BRI YaRde s Reitacthed @#@%& and R
i i dﬁh%é@“lri Tiaipver, al kyl group,

gﬁd %%?dslzg ﬂéna?sz . A conpound olf the formula: (1X

OR11b &FBllQ/\ﬂercempoRmdg oA thRi AgrBuand (¥YIaee :as

defined in GJaiml, and RIlb, Rlc and Rld are as

def i ned 25. A compound of the fornula
(I1- a): [1-a) Ritmo nRllb ORl1lc wherein

~

Ring A, Y are as defined in aim1l, and
R | b,
o7 WOH (I-a)
11d
RO +” YOR'
—O‘Rﬂc
5 wherein Ring A, Ring B and Y are as defined in Clalnll and R,

R¥¢ and R are as defined in Claim 22.

A process for preparing a compound of formula I:

C}O

SNOH

O (n

HO

OH

wherein Ring A, Ring B, X and Y are as defined in claim 1,

OH

10 which comprises deprotecting a compound of formula IT:

(o)
X/
1
O WOR' ()

OR™c
wherein Ring A, Ring B and Y are as defined in claim 1, R™™® is
a hydrogen atom or a protecting group for a hydroxy group and
R g€ and R are each independently a protecting group for
15 a hydroxy group.
27. A process for preparing a compound of formula I-a:
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Rilc and RIld are as defined in Caim?22. 26. A
process for preparing a conmpound of formula I: (I) HO

wah 2@l00d2sherein Ring A, Ring B, X and Y are BST/JP2004/011312

defined in claim1, which c%nl%rises deprotecting a
conpound of forrmula Il: A -Y-4 B PR113 ( Il) Rllod A
OARR 1 OR11lc wherein RRng A, Ring Band Y are as
defin No ¢l aim Rila is a hydrogen atomor a

prot gctin r r a hydroxy group and Rilb, Rlc
and I re aa ndependently a protecting group for
a hydrogy group—27. A process for preparing a
conmpounyl of forrmula I- a,;H (I-a) OH wherein Ring A,
Ring 8and™are a s deffh8d in claim1 , which
'ﬁén'pr'ses reducing a conpound o f formula Ill: : CP
C o1l ) HOA rO0OHd OH wherein Ring A, Ring
B and Y=are a s defined inclaiim1l , and R12 i s a
| ower apk'yl group. 28. A process for preparing a
WweoWRigd AomHa s ard 'y Qrdd \wherRifm lRdd rAclaRng,
B and Y are as defined in claim1, which conpri-ses
WOl i IR IEEFH ARTR BT o mempound ofg formula IIT:

o~ WO ()
HO

wherein Ring A, Ring B and Y are as defined in cldim 1, and R

is a lower alkyl group.

28. A process for preparing a compound of formula I-a:
(>4
C
o NOH A (l-a)
HO
H OH
OH

wherein Ring A, Ring B and Y are as defined in claim 1,

which comprises coupling a compound of formula VII-a:

@Y (Vil-a)
C

]
R13a

wherein Ring A, Ring B and Y are as defined in claim 1, and R*32
is a bromine atom or an iodine atom, with a boronic acid compound

of formula X:
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(M1-a) wherein Rhng A, Ring B and Y are as defined
inclaiml, and Rl3a is a brom ne atomor an i odi ne

w@t@3i01282¢ h a boronic acid conmpound of fornmul aPXr/JPaN4BH1312

D R110d rOOR (X) ORllc wherein RIb Rilc and R 1d are
each independently a protecti2dd group for a hydroxy
group, or an ester thereof, hydrating the resulting
corrpoqﬁﬁ opuyformula IX: Y-4- Bo S (IX) Ro A0 Rllb
OR11c whw’el n the synbols are as defined above, and
renovin he protecting groups fromthe resulting
conpou off formula | I(X)a : A )_g- (_BOPH( -a)
R SRibC wherein the synbols are as defi ned

above. %R”"

wherein R*®, RM® and R are each independently a protecting
group for a hydrgxy group,

or an ester thereof,

hydrating the resulting compound of formula IX:
(6
C
0 (IX)

OR11C
wherein the symbols are as defined above,
and removing the protecting groups from the resulting compound

of formula II-a:

a¥o

C

o7 \W\OH | (l-a)
r11do 2 S

0R11C

wherein the symbols are as defined above.



