1 (54) Title of the invention: NOVEL COMPOUNDS [DESCRIPTION]
[TECHNICAL FIELD] [0001] The present invention relates to a novel
compound having an inhibitory activity against sodium-dependent glucose
transporter (SGLT) being present in the intestine or kidney. [ BACKGROUND
ART] 0002] Although diet therapy and exercise therapy are essential in the
treatment of diabetes mellitus, when these therapies do not sufficiently
control the conditions of patients, insulin or an oral antidiabetic agent is
additionally used. At the present, there have been used as an antidiabetic
agéntbighiahide ebnmiptunts? bfféAYitrea compounds, insulin resistance
improving mgents andratgiogosidase inhibitors. However, these antidiabetic
agents have various side effects. For example, biguanide compounds cause
lactic acidosis, sulfonylurea compounds cause significant hypoglycemia,
insURA Ye8ista¢a improving agents cause edema and heart failure, and
a-glyeesidasa inhibjters cause abdominal bloating and diarrhea. Under such
circumstances, it has been desired to develop novel drugs for treatment of
diab %Qé)éiln llitus havm no such side effects 0003] Recently, it has be n

reported th ehfpergﬁ/cemla patt|0|pates mttﬁe onse? and progreséj
unpawnmmt@m21nhlbltory activity against sodium-dependent

glucose transporter (SGLT) being present in the intestine
or kidney.
[BACKGROUND ART]

[0002]
Although diet therapy and exercise therapy are

essential in the treatment of diabetes mellitus, when these
therapies do not sufficiently control the conditions of
patients, insulin or an oral antidiabetic agent is
additionally used. At the present, there have been used as
an antidiabetic agent 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 diabetesmellitus having
no such side effects.

[0003]
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. 119 (1985); Diabetes Care, vol. 13, p. 610 (1990), etc.] Therefore, by
treating hyperglycemia, the aforementigned self-exacerbating cycle is
interrupted so that the prophylaxis or treatment of diabetes mellitus is made
possible. 0004] As one of the methods for treating hyperglycemia, it is
cof<ifBréd fo Bxtrete s ekcBss shMBGRESE GRitbse diréctRP ito uliRBSy/that
the-bloedi glusose coneestrationds daonpatized.-F=er-exaraple, bysinhikiting n
sodium-dependent glucose transporter being present at the proximal
coRVILEA TUBUIEoT Ky The 1e-ABSoretion of GHLcHs At the Fidngy s
inhibited ] bydviicir thee exeretiont of gluoose inte urinecik prometed isorthiat the
blopchglucase Jevelds decrgased,. infacicit is confinned that by ceptinuoys
subcutaneous administration of phlorizin having SGLT inhibitg@/bactivity to

didhetic'animaPmod&ls2RypEYITeemia%is hormalied drit théBlbod §lachbse
levehthereof eanibe kephbnammalfopardghgctimienso that thednsukmsecretion
and dosulinesisianee, e iaptoved [ch, Jouna) of Gliniealjpvestigation, vol.
79, p. 1510 (1987); ibid:, vol. 80, p. 1037 (1987); ibid., vol. 87, p. 561 (1991),
etd’F POO0SFH &dditiof by HeatihgdiaBefe anffalmbliels iths SGEF
inhijtoryragents for a long time, insulin secretion response and insulin
sert%iggi}% of the animals are improved 3

As one of the methods for treating hyperglycemia, it
is considered to excrete an excess amount of glucose directly
into urine so that the blood glucose concentration is
normalized. For example, by inhibiting sodium-dependent
glucose transporter being present at the proximal convoluted
tubule of kidney, the re—-absorption of glucose at the kidney
is inhibited, by which the excretion of glucose into urine
is promoted so that the blood glucose level is decreased.
In fact, it is confirmed that by continuous subcutaneous
administration of phlorizin having SGLT inhibitory activity
to diabetic animal models, hyperglycemia is normalized and
the blood glucose level thereof can be kept normal for a long
time so that the insulin secretion and insulin resistance
are improved [cf., Journal of Clinical Investigation, vol.
79, p. 1510 (1987); ibid., vol. 80, p. 1037 (1987); ibid.,
vol. 87, p. 561 (1991), etc.].

[0005]
In addition, by treating 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.]. [0006] 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. 0007] WO
01127428 disE RiSesTdh dnft e-ghyEeside coffstint Havikg the- folwiRg
Stru&M&aﬁQ@@&]rRﬂlBoaallé@e@é*o&\ Ria iz AR XOH R QH J0099) Thjs
ound is, disclpsed to be us fu |n th .pro aX|s r.treatment of
it g Falte o 4 e SELT For To0LeT BIoeL DSURE O e
INVENTION Theapreseneirsention r@fates&@laf@@mmm@men@dllowmg

forania {03 phasmacepticglly aceeptaple salt thereofora prodrugdhereof.

[0011]
Pharmacology, vol. 132, p. 578 (2001), etc.].

[0006]
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.

[0007]
WO 01/27128 discloses an aryl C—glycoside compound

having the following structure.

[0008]

[0009]
This compound is disclosed to be useful in the

prophylaxis or treatment of diabetes mellitus, etc., as an
SGLT inhibitor.

[0010]
DISCLOSURE OF INVENTION

The present invention relates to a compound of the
following formula I, or a pharmaceutically acceptable salt
thereof, or a prodrug thereof.

[0011]



4 GAY-~sJOH (I) HO OH OH [0012] 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) Ring A is an optionally substityted 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 heterogyclic\ ring of the fused heterobicyclic ring, or (3) Ring A is
an optio al@/ S wted unsaturated fused heterobicyclic ring, wherein the
sugar moietyX-(sugar)and the moiety -Y-(Ring B) are both on the same
ing\@nthe fused hetgrobicyclic ring, and Ring B is an optionally
substituted ungaturated monocyclic heterocyclic ring, an optionally

J fated fused heterobicyclic ring, or an optionally substituted
benzene ring; X is a carbon atom or a nitrogen atom; and Y is -(CH2)"-
(wherein nis 1 or 2). [0013] The compound of the formula | exhibits an
inhititdry] activity against sodium-dependent glucose transporter being
preé&tt it theintedtine Afd tekidhey ofntdnirh&liaf spetidd 5 dnd igélng
useful in the treatraent of diabetes melbttiswrsaturated 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) Ring A is an
optionally 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 heterocyclic
ring of the fused heterobicyclic ring, or (3) Ring A is an
optionally substituted unsaturated fused heterobicyclic
ring, wherein the sugar moiety X-(sugar) and the moiety
-Y-(Ring B) are both on the same heterocyclic ring of the
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 - (CHy),— (wherein n is 1 or 2).

[0013]
The compound of the formula I exhibits an inhibitory

activity against sodium—-dependent glucose transporter being

present in the intestine and the kidney of mammalian species,



diabetic complications such as diabetic retinopathy, diabetic neuropathy,
diabetic nephropathy, and delayed wound healing. [0014] BEST MODE
FOR CARRYING OUT THE INVENTION Hereinafter, the present compound
(D) is illustrated in more detail. [0015] The definitions for each term used in
the description of the present invention are listed below. [0016] The "halogen
atom" or the "halo" means chlorine, bromine, fluorine and iodine, and
chlorine and fluorine are preferable. [0017] The "alkyl group” means a
straight or branched saturated monovalent hydrocarbon chain having 1 to 12
carbth HtomsSThe sthaightcharforbranchedCidif Eikyttdp tHavirg 1 to
6 carbor atemsdspreterable; ansithe straightchain or dranched ehain alkyl
group haying 1 to 4 carbon atoms .is more preferable. Ex les thereof are
o oun, SRS b : BT arus RESan o o SHocs T
grawisolsutyl group, pentyl group, hexyl group, isohexyl group, heptyl
group, 4, 4-dimethylpentyl group, octyl group, 2,2,4-trimethylpentyl group,
nonyl group, decyl group, and various branched chain isomers thereof.
Fur[t)égi,%e alk¥l group ma optionall%and ind%pendently be substituted by
104 su%%ﬁ{juen S a%ﬁ%%g&@%l(%?if ne%e%gg}ay.%&%] The "alkylene group”
or the "alkiilenetméars a straight € ortbranchedrdivdlentisatufdtedt rated

hydrocagban ghain having 1

[0015]
The definitions for each term used in the description

of the present invention are listed below.

[0016]
The “halogen atom” or the *“halo” means chlorine,

bromine, fluorine and iodine, and chlorine and fluorine are
preferable.

[0017]
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
ismore preferable. Examples thereof aremethyl group, ethyl
group, propyl group, isopropyl group, butyl group, t-butyl
group, isobutyl group, pentyl group, hexyl group, isohexyl
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 below, i1f necessary.

[0018]
The “alkylene group” or the “alkylene” means a straight



to 12 carbon atoms. The straight chain or branched chain alkylene group
having 1 to 6 carbon atoms is preferable, and the straight chain or branched
chain alkylene group having 1 to 4 carbon atoms is more preferable.
Examples thereof are methylene group, ethylene group, propylene group,
trimethylene group, etc. If necessary, the alkylene group may optionally be
substituted in the same manner as theg above-mentioned "alkyl group".
[0019] Where alkylene groups as defined above attach at two different
carbon atoms of the benzene ring, they form an annelated five, six or seven
mMeMRbErEt EATO I tSEther \With BT cRMSET? afdths to WiTieh they s 1
attached, and Py Lopiienallyrbe ssbstittied hynene o Meressusituentsin
defirﬁd below. 0020] The "allieggl grggzg" means a straig)hte(%retr)ra%fged

mo%ov\éjreGr?teh%ﬁ)%%r on'chain hiaving 0 12°Carbon atoms an a\ﬁnanéjt

leastenetdaullethond. iPreferablenalkedyLgroup ds laysteaight chain lopving
branched chairbalkenyl group having .2 40 Hgarbor: atoms cand the-straight

chain or branched chain alkenyl group having 2 to 4 carbon atoms is more
prétefabie S Exathpids: the S arevifyPdfoup, 2propetyl Grep, 3-butenyl
groupirZbuteryth groupyud;pentenyl groups cd<pentenyt groap k2-hexem oup
groun, 3:hexenylaroup. 2-hepteny| arqup, 3iieptenylarolp, 4:heptenyl
group, 3-octenyl group, 3-nonenyl group, 4-decenyl group, 3-undecenyl
grodiy RdBaeEenyisgtoupl X4,8, B tatPadecatrienyl group, etc. The alkenyl
groupmay optionally and independently be substituted by 1 to 4 7
substituents asenentioned belewufNecessafyned above attach at two

different carbon atoms of the benzene ring, they form an
annelated five, six or seven membered carbocycle together
with the carbon atoms to which they are attached, and may
optionally be substituted by one or more substituents defined
below.

[0020]
The "alkenyl group” means a straight or branched

monovalent hydrocarbon chain having 2 to 12 carbon atoms and
having at least one double bond. Preferable alkenyl group
is a straight chain or branched chain alkenyl group having
2 to 6 carbon atoms, and the straight chain or branched chain
alkenyl group having 2 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



[0021] 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, and the straight chain or branched chain
alkenylene group having 2 to 4 carbon atoms is more preferable. Examples
thereof are vinylene group, propenyleng group, butadienylene group, etc. If
necessary, the alkylene group may optionally be substituted by 1 to 4
substituents as mentioned below, if necessary. 0022] Where alkenylene
groupseas Hefinkd aboveeaftach at tw6 Laiffereft E&bonSatois of the benzene
ringptheyiform an annelated five, six or seven membered carbocycle (e.g., a

fused benzere fimg])é@getdéneé v@ﬂbﬂw’paﬁmmat@mﬁamdﬁch dheyﬁﬁched
a“%‘i@%%e%%d 0AY. QQQﬁB%'AV %a%[%b%t tyted by one ,or morg subs ﬁ%”ténd
defined below. 0 e h ed

023] The "alkynyl group” means a straight or branc

morovalentHydreeatb o endintra\ing it deast 6Re HiplRUSSd.ClFhen o
praferable alkymd groupuds & /skaighy chain 08 Prasched chainmalkynyh geaup
having 2 tof 6 car?on ato[jnsﬂ?nd tpe strﬂghthchain or branched gha%ln alkynyl
grolusp ﬁﬁ\?in%rf‘ ?o 4 carbon atomis s tiore p)cre?elr%b?é E)%é"lrrﬁ% s theréof are
2-propynylignoegr3-twutynyl grodp, 24batyriyb g rdupn 4 -pemtyny irgrelipy able .
3-pentynylgropn. 2:Nexynyl GrauR. éﬁ%ewfg,rowogé}%mw PRy,
3-heptynyl group, 4-heptynyl group, 3-octynyl group, 3-nonynyl group,
A-dBtyriyt oty S ddegyny 'group, 4-dSEES AT grotps e'?tg.kg 1ThE SKgHYI
growyy mayaptienally ard independendty b 1 to 4 substituents as

mentioned below, if necessary.

[0022]
Where alkenylene groups as defined above attach at two

different carbon atoms of the benzene ring, they form an
annelated five, six or seven membered carbocycle (e.g., a
fused benzene ring) together with the carbon atoms to which
they are attached, and may optionally be substituted by one
or more substituents defined below.

[0023]
The "alkynyl group” means a straight or branched

monovalent hydrocarbon chain having at least one triple bond.
The preferable alkynyl group is a straight chain or branched
chain alkynyl group having 2 to 6 carbon atoms, and the
straight chain or branched chain alkynyl group having 2 to
4 carbon atoms is more preferable. Examples thereof are
2-propynyl group, 3-butynyl group, 2-butynyl group,
4-pentynyl group, 3-pentynyl group, 2-hexynyl group,
3-hexynyl group, 2-heptynyl group, 3-heptynyl group,
4-heptynyl group, 3-octynyl group, 3-nonynyl group,
4-decynyl group, 3-undecynyl group, 4-dodecynyl group, etc.



substituted by 1 to 4 substituents as mentioned below, if necessary. 0024]
The "cycloalkyl group” means a monocyclic or bicyclic 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, cyclepentyl group, cyclohexyl group,
cycloheptyl group, cyclooctyl group, cyclodecyl group, etc. These groups
may optionally and independently be substituted by 1 to 4 substituents as
mentionet B, et ssary OPhe eyelbalkyl Mot p HhRay eistidrallyIse
cordensad withda saturated hystecarbonging oramensatiatedbydrgcarbon
rin? éggids%arturated hydrocarbon ring and unsaturated hydrocarbon ring may
op |onalfy contain an oxygen atom, a nitrogen atom, a sulfur atom, SO or
S020G0iHiNh the ring, if necessary), and the condensed saturated hydrocarbon
ring and the*6nsatifated HydbcarBontifg: ay ke epticrally andicyclic
indepensently be ssubstituted by dota-disspstituents-as mentioperbbelawon
[002t5 The "cyécL%alkn\{lidene roup” means a monoc cIicbor bicyclic }tlzlivalent
safurated h‘—il/laroca?bo%nr?ncﬁj a\l/fﬁgS 3 ecapﬁ/onraf:o‘—jn%s,O and the mgﬁolély%lic
sattrated hydiocariomgroapndiavingss to- 6lcbebontatanys. isspréferable.are
Exgmples thereal arg aimongaeyclic alkylidene group.and abicyelic cn as

alkylidene group such as cyclopropylidene group, cyclobutylidene group,
cydBpeRBAIaME gFELR Ry cloteh/itiBie GHHaPPetc THeZRe Bradps healp -
optignralbharg independenrtibesubstituted dy) Lie dcsuhstituentsas
mecnycofggetc):%/l9Wgrifor1]1%(iesesi?'<€¥' These groups may optionally and
independently be substituted by 1 to 4 substituents as
mentioned below, if necessary. The cycloalkyl 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 SO, within the ring, if necessary), and the
condensed saturated hydrocarbon ring and the unsaturated
hydrocarbon ring may be optionally and independently be

substituted by 1 to 4 substituents as mentioned below.

[0025]
The “cycloalkylidene group” means a monocyclic or

bicyclic divalent saturated hydrocarbon ring having 3 to 12
carbon atoms, and the monocyclic saturated hydrocarbon group
having 3 to 6 carbon atoms is preferable. Examples thereof
are a monocyclic alkylidene group and a bicyclic alkylidene
group such as cyclopropylidene group, cyclobutylidene group,
cyclopentylidine group, cyclohexylidene group, etc. These

groups may optionally and independently be substituted by



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 S02 within
the ring, if necessary), and the condensed saturated hydrocarbon ring and
the unsaturated hydrocarbon ring mayqbe optionally and independently be
substituted by 1 to 4 substituents as mentioned below. [0026] The
"cycloalkenyl group” means a monocyclic or bicyclic monovalent unsaturated
hydrdcarbor FrigHaviRG 4 t6 A 2"CarbotN &S ARl having &t feast'ohe
doubleilbenrd. the preferable cyecloatkernyt grpup s adpeneeyalicyunsaturated
hydrocarbon group having 4 tg 7 sarbon alom, Examples hereot.are,
monocycﬁc alkenyl groups such as gycﬁopen enyl grgup, cycﬁ)pentfaéienyi]1
grouplcyetotexenyl group,satd. SFHeseagryugsytraysptiomallyiarm and
independently he sybstiuted, dy 1104 sulstityentsas mentigned; below, if

necessary. Besides, the cycloalkenyl group may o tionall§ be condensed

with’s 95furated hytifodar B8 Tird OF art uttsatirad Ry diBcarbdnzrify(said
sattinatedi hydrocarben eingaand unsatutated drydiecadonsHng may aptionally

contai). an, ox¥gen atom, anitiogen atom, a sulfur, atom,. 59,0, Sroﬁq‘é{it!ﬂ'!g

the fing, if necessary), and the condensed saturated hydrocarbon ring an
thePGnsatutateti Hydroearbor BRGTIAGY thE dptiorially ahelineeperdéntly be
substisyted by Acto 4 ssubstituentssag mentioned below. 0027] The
;]C)gc&%eblgﬁnyl group" means a monocyclic or 10 0 bicyclic unsaturated

y

rocar 9ﬂ£"“%§%¥@9fig%%%‘§¥985" 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 groups may optionally and independently be substituted
by 1 to 4 substituents as mentioned below, if necessary.
Besides, the cycloalkenyl 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 SO, within
the ring, if necessary), and the condensed saturated
hydrocarbon ring and the unsaturated hydrocarbon ring may
be optionally and independently be substituted by 1 to 4
substituents as mentioned below.

[0027]
The “cycloalkynyl group” means a monocyclic or



atoms, and having at least one triple bond. The preferable cycloalkynyl
group is a monocyclic unsaturated hydrocarbon group having 6 to 8 carbon
atoms. Examples thereof are monocyclic alkynyl groups such as
cyclooctynyl group, cyclodecynyl group. These groups may optionally be
substituted by 1 to 4 substituents as mentioned below, if necessary. Besides,
the cycloalkynyl group may optionally @nd independently be condensed with
a saturated hydrocarbon ring or an unsaturated hydrocarbon ring (said
saturated hydrocarbon ring and unsaturated hydrocarbon ring may

opHARAIf:-contHEIA H O GEN BEGAT SeRitroyen Atbid A Stdfdr tatoht, ST BP™
SO0zuwithin thesringy i ingcassary) ane sherepndepsed saturatesk-hydrogarkon

nn or the nsaty rated hydrocarbon rin nay be optionall
b ChGoL 6. LSt By D1 4 Db e R pefo

[oozg}wmélaafryhgmp: Iméansabmonvieytlic orfsieyalice sndhevatent aromatic

hydrocaehen group having @J@J&C@w atoms. Examples thereafare
phenyl group, hthyl group (including 1- naphthyl group and 2-naphthyl
groupy e «fé@m@?o%glfﬁay opticialy 2t hdEpendehtly e sdb&tituted by 1
to 4 substituends asymentionedshelew; thirecessasy mBesides;thecryligraup

ma}»}’e%%té%%'% begondensed with ﬁ%‘ﬁ'\%gly%@ ben Ji %QES‘Hally

unsaturated hydrocarbon ring (sal saturated ydroca on fing and
unSairafeld IRIBRABOR Rt AR 6 oAl coftin ARG Ger ARsAT AON

nitiogen atonna sHuE atorbe §Q) 0k 5612 within mel@ingsﬁlaegaﬁwaleand
th condensebd saturated hédrocarbon r| or the uns turated hgdrocarbon

r|ng¥nay eoptlonzili%/an(ﬁl In 3585 ent %es}’ s??ﬁt Qby_rL]’ro may
Substituentslas lehaemlmedmgw.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.

[0028]
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 2-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 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



0029] The "unsaturated monocyclic heterocyclic ring" means an unsaturated
hydrocarbon ring containing 1-4 heteroatoms independently selected from a
nitrogen atom, an oxygen atom and a sulfur atom, and the preferable one is
a 4- to 7-membered saturated or unsaturated hydrocarbon ring containing
1-4 heteroatoms independently selected from a nitrogen atom, an oxygen
atom and a sulfur atom. Examples thereof are pyridine, pyrimidine, pyrazine,
furan, thiophene, pyrrole, imidazole, pyrazole, oxazole, isoxazole,
4,5-dihydrooxazole, thiazole, isothiazole, thiadiazole, triazole, tetrazole, etc.
A%&ﬂ%}ﬁdpﬁﬁémﬁ pyrimidine, pyrazine, furan, thiophene, pyrrole,
imidazobe, oxazole, and thiazole can be preferably used. The "unsaturated
monocyclithetérocycticring dnaynoptionally landeindependentlyrag” means

subsfitted by, 144 ddﬁ%%}ﬁ%%“’é&%%H‘%”%%”%%Q%‘%ﬁﬁé‘%ceﬁ%¥eroo 394@9

"unsaturated fused heterobicyclic ring” means hydrocarbon ring comprised
of arenetes of BruRsatfafst thpdtcearbbhausg corerensed Witftthie abéle

mentigneg; unsaturaied meﬁwgé@@ eocyelichEngswherecsaid safueated
hydrogarbon rlng and sald unsat 19 hydro}garbon ring ma Y tJonaIIly .
contain an oxygen St 4 natrogen om, & suffur atoi, SO; ot within
thélﬁﬂgrlcbﬂ*e«;essanyie'ﬁwdmsawmédduseldﬂxeter@bloyohcqmg'aitrmtudes

foroggsg@}plgtm%moabfp& indole, tefralydrobenzotigphene sy riqine,

benzofuran, isoquinoline, thienothiophene, thienopyridine, quinoline,
indoti ﬁémﬂs%%ﬁ)d‘oh%rﬁéﬁ?@thlé%l%“ behzBRAZOMR; |Héi§£8ljee' imidazole,
dinydreiseguinoline,«ate, Fudher; othe, "heterecycli-kiag salsodnaludesole,

po?%@k%¥a£€f29X§L %1azore0ftriazole, tetrazole, etc.
Among them, pyridine, pyrimidine, pyrazine, furan, thiophene,
pyrrole, imidazole, oxazole, and thiazole can be preferably
used. The “unsaturated monocyclic heterocyclic ring” may
optionally and independently be substituted by 1-4
substituents as mentioned below, if necessary.

[0030]
The “unsaturated fused heterobicyclic ring” means

hydrocarbon ring comprised of a saturated or a unsaturated
hydrocarbon ring condensed with the above mentioned
unsaturated monocyclic heterocyclic ring where said
saturated hydrocarbon ring and said unsaturated hydrocarbon
ring may optionally contain an oxygen atom, a nitrogen atom,
a sulfur atom, SO, or SO, within the ring, if necessary. The
“unsaturated fused heterobicyclic ring" includes, for
example, benzothiophene, indole, tetrahydrobenzothiophene,
benzofuran, isoquinoline, thienothiophene, thienopyridine,
quinoline, indoline, isoindoline, benzothiazole,
benzoxazole, indazole, dihydroisoquinoline, etc. Further,

the “heterocyclicring” also includes possible N- or S—-oxides



[0031] The "heterocyclyl" means a monovalent group of the
above-mentioned unsaturated monocyclic heterocyclic ring or unsaturated
fused heterobicyclic ring and a monovalent group of the saturated version of
the above-mentioned unsaturated monocyclic heterocyclic or unsaturated
fused heterobicyclic ring. If necessary, the heterocyclyl may optionally and
independently be substituted by 1 to 4 substituents as mentioned below.
0032] The "alkanoyl group" means a formyl group and ones formed by
binding an "alkyl group" to a carbonyl group. 0033] The "alkoxy group"
medifE6ives formed by binding an "alkyl group” to an oxygen atom. 0034]
Thesubstituent for the above each group includes, for example, a halogen
atom (e.g.Tflaorineehlotne ] biomimne; niodineo @ Mitl@ groue,cacyano greup,

avove-m&nti n ura ye TE ] TOC al o
an 9x0.YroH s droxy &{l 4P, 2 Mereapto, aroup %%Q”%O%Prl%“]!?’ r"%}sés"rfo

group, an alkyl group, an alkenyl group, an alkynyl group, a" cycloalky
grouls - eycbarkylitre e Ry GrotpC Al ByeicHkery| YRS R epelb alkipa
group-ar arykgrous @ JReterogyelyl greupranalkexy gruR an skemdexy

I8y é‘l'kyc“%{lé’%%/%?“&‘i‘&%‘é‘%"ﬂ}l@g%w}{‘%g‘“’f&% '%%'5?2%'{’5%&@8'0’
a cycloaynyloxy group; an aryloxy group, a heteracyclyloxy group: an
alkanoyl grédp haccalkenylcarbenylgreup can atkymasarhonybgedupy, s&nd

cyclaalkylcarbanyl group, acyclealkenylcarqonyl 9rouRna: i tuents as

cycloalkynylcarbonyl group, an arylcarbonyl group, a hetero- cyclylcarbonyl
grotip! P amkdx§€aridbnyl group, an 13
[0032]
The “alkanoyl group” means a formyl group and ones

formed by binding an “alkyl group” to a carbonyl group.

[0033]
The *“alkoxy group” means ones formed by binding an

“alkyl group” to an oxygen atom.

[0034]
The substituent for the above each group includes, for

example, a halogen atom (e.g., fluorine, chlorine, bromine,
iodine), anitro 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 hetero-

cyclylcarbonyl 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 alkynylcarbonyloxy group, a cycloalkylcarbonyloxy group, a
cycloalkenylcarbonyloxy group, a cyclaalkynylcarbonyloxy group, an
arylcarbonyloxy group, a heterocyclylcarbonyloxy group, an alkylthio group,
an alkenylthio group, an alkynylthio group, a cycloalkylthio group, a
cyéééﬁ(%ﬁ%ﬂﬁﬁbcﬁﬁﬁﬂf@cﬁﬂ@&&yn?ﬁhi@lﬁfm&%%i’ﬁﬂf?@}g}oﬁﬁ%ﬂp' a
heteracyclykRiogrpupy BEaMING-gioup, aa dpene= ok dhalkylaramna-group, a
mono: gr dizalkaneylamine, groue..amone- or di-alkoxycarbenylaming gropp.
a mono~or dl-gry car o%y}]amlr% group,%n 3ﬁ<ylll§>dlfinylam¥no group, an Y
alkyisuiionydrairor graup); areasdsulfinplamine grouph an kaytsulfenylanvine /
group, A cAAMAYLARoNP, 2MOR9.9F dizalkylcarhamon, groUR,& MERRO

di-arylcarbamoyl group, an alkylsulfinyl group, an alkenylsulfinyl grouP, an
alkynGTlfitf GroaH m& Yok ISHIRRY groupy @t gtibakertystfiiyt grolp,
a cyctoatkynytsulfimd troup, encaryisulfinyl group a heterocychisulfigyloxy
group, an alkylsulfonyl g Li%a%éﬁﬁf!%/@%%%'pqr%a%ﬂﬁ@%‘%%%,‘

group, a cycloalkylsulfonyl group, a cyclo- alkenylsultonyl group, a

cyclBakyRISHISHYR §iotly, af MatyStfERTIgro s Cat & Hatefeyeisdforyl
groppsEach graup-as eentioned abevednay eptiarallyhe substituted Ry,

thes§ ggbﬂi%ilentsi %035 Fuertherrbtchecaermt%stéch as a hglo%ﬁln%rou ), @

haflo-I6Wer a y?g%up?a a]iloattlﬁoxy rodp, a halG-1owear aﬂ<oxy gro%p, a’

halpiernyt group; or skhidkoheteraoyehd grouptd- 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 mono— oOr
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 cyclo-
alkenylsulfonyl group, a cycloalkynylsulfonyl group, an
arylsulfonyl group, and a heterocyclylsulfonyl group. Each
group as mentioned above may optionally be substituted by

these substituents.

[0035]
Further, the terms such as a haloalkyl group, a

halo-lower alkyl group, a haloalkoxy group, a 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 hydroxyalkoxy group, a
hydroxy-lower alkoxy group and a hydroxyphenyl group mean an alkyl
groétfip et Beikyg substititedtoy %‘fﬁ%ro@ﬁr%fé HRBRY Gfoupss Préeferabie
onesiare=an alkyl:gr o, @i6. , beingn substituiebbyal He dehydroxy grapassp
andmore, preferable. ones arg an alkyl aroup, elG., being.substituied by 1 fo
2 hy&roxy groups. Further, the terms such as a alﬁoxy kyl” group, a Tower
alkexpalkytgroub,an alkoxgdoner alkyd troep, atlower alkerpidweratkyl

graup, an-alkoxyalkoxy.groun, a ileweralkoxyalkexy graupqan. alkexy-lqwer
alkoxy group, a lower alkoxy-lower alkoxy group, an alkoxyphenyl group, and

a 16Wer afkaxyBRERTTHFOTH TeaRE &R afikF §iot: &te., Bsing Stubstitéd by

ongwsunerealkkoxygrogpsubeefetabledonss arearbalkyl greup,atondeing

substituted 9% 1 19,4 alkoxy aroups, and more prefergble opes are an alkyl
group, etc., being substituted by 1 to 2 alkoxy groups. [0036] The terms

"arylakyPrand caistalRoXy lag tisBH aléné YO 8% yaHeransthergrodp refer to

alkyl and.alkaxy.groups: s descrihed. ahoyverhaving apranyl substiuenth0037]
The termf"@wer" used in the definitio%s for the E)li)mulae in the Present
a

an h rou etc. ing substitute one or more hydrox
speuﬁac ion Means a stcrafgﬁte or 15 Y Y Y
groups. Preferable ones are an alkyl group, etc., being

substituted by 1 to 4 hydroxy groups, and more preferable
ones are an alkyl group, etc., being substituted by 1 to 2
hydroxy groups. Further, the terms such as an alkoxyalkyl
group, a lower alkoxyalkyl group, an alkoxy—-lower alkyl group,
a lower alkoxy-lower alkyl group, an alkoxyalkoxy group, a
lower alkoxyalkoxy group, an alkoxy-lower alkoxy group, a
lower alkoxy—-lower alkoxy group, an alkoxyphenyl group, and
a lower alkoxyphenyl group means an alkyl group, etc., being
substituted by one or more alkoxy groups. Preferable ones
are an alkyl group, etc., being substituted by 1 to 4 alkoxy
groups, and more preferable ones are an alkyl group, etc.,
being substituted by 1 to 2 alkoxy groups.

[0036]
The terms "arylakyl" and "arylalkoxy" as used alone

or as part of another group refer to alkyl and alkoxy groups
as described above having an aryl substituent.

[0037]
The term “lower” used in the definitions for the

formulae in the present specification means a straight or



branched carbon 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. [0038] The "prodrug" means an ester or
carbonate, which is formed by reacting one or more hydroxy groups of the
compound of the formula | with an acylating agent substituted by an alkyl,
an alkoxy or an aryl by a conventionalmethod 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 tHePEGRpOURGTRe FofmtId PWith%ar atdmhd a&RPSr & “@Ramine seif

etciaisinga condensing agenriHy sregnuentiopal i metheds Q03 Eheht or
phg&rggg%%%caglg/ %ccepé%ble salt of the cfomgoyndaokf)the fgrmula I includes,

O al avl K roon aroms. .
for example, a saﬁ Wﬁh an afkal merigl such as Il%hlum, sodium, potassium,

etcl;04 $alt with an alkaline earth metal such as calcium, magnesium, etc.; a
salt with ziecor @ufsiaum’ d'salt fithhas Dr§aniebase Ruehtas afimeniun,

cheline.diethanelamine; lysineathylenegiamine gt-bupdaniine, d-eestylamine,
tris i%yd%oxyfmeth‘%/ll)arqinon%%thane, N-lr11%thl¥l glucosgming, trigthanolgmine
an deﬁwyedro%f{é ylaamin“é% a salt with’an iﬁo?gﬁﬁﬁ:naciaususc s ﬁ%roé/hl%rrlic
acid] hydrobromiccatic; rhyd roledi©aeid; sulriciacid L migichacid; phosphokc
acid,. 2t¢, Or 353!t with.an,eroanicacid stch.as formic acid, acetic acid,
propionic acid, oxalic acid, malonic acid, succinic acid, fumaric acid, maleic
acitl fdcdtie acidl TBRC Hdid, tartaricacidt ‘Ciricacks iéttianesuifshicvacid
ethianesitfonic agid henzenesutionic aeig, gte.; ©F ansakk 16,/droxy groups

of the compound of the formula I with an a—amino acid or a
f—amino acid, etc. using a condensing agent by a conventional
method.

[0039]
The pharmaceutically acceptable salt of the compound

of the formula I includes, for example, a salt with an alkali
metal such as lithium, sodium, potassium, etc.; a salt with
an alkaline earth metal such as calcium, magnesium, etc.;
a salt with zinc or aluminum; a salt with an organic base
such as ammonium, choline, diethanolamine, lysine,
ethylenediamine, t-butylamine, t-octylamine,

tris (hydroxymethyl)aminomethane, N-methyl glucosamine,
triethanolamine and dehydroabietylamine; a salt with an
inorganic acid such as hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid,
etc.; or a salt with an organic acid such as formic acid,
acetic acid, propionic acid, oxalic acid, malonic acid,
succinic acid, fumaric acid, maleic acid, lactic acid, malic
acid, tartaric acid, citric acid, methanesulfonic acid,

ethanesulfonic acid, benzenesulfonic acid, etc.; or a salt



with an acidic amino acid such as aspatrtic acid, glutamic acid, etc. 0040]
The compound of 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 | may exist in the form afzenantiomer 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
(Ci&-EbMpPouRE L trafsaEoMpBoaRdY: atfivhieh thebpresent Tomporid Aymic
contains atunsaturated bond such as carbonyl, then the present compound
ma i aér%the form of a tautomer, and the present compound also includes

these isomgrs o 3 mixiure thereqt.  The starting. ¢o tQ%%ngﬂ he form ot
racemic mixture, enantiomer or diaStereomer may be used in the processes

forapleparitigtie presEr CorRpeaid. WhetptHe presert copipiad Ggally
obtained insthe-formef.a diastgresmener erantiomerdhgyusanfg;separated
by a cqnvenltilonal method such as chromato%ra]{)hy or fraction%I b
cry3tallizAtion: {00317 1Y AdditioR the Predeht confpdiing (1) inclnds & *°"
intreimolecotdrasait, iy deate, sobvaté ospotyrmorshism. théneok 0042] Thiee
optionally,substityted spsatirated monocyelic; heteroeyclic sing of the present

invention is an unsaturated monocyclic heterocyclic ring which may
opfidnaih?B& c&ah&tittted by A -8 Stibstifidnts setdcted from thecgiup Ert

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
chromatography or fractional crystallization.

[0041]
In addition, the present compound (I) includes an

intramolecular salt, hydrate, solvate or polymorphism
thereof.

[0042]
The optionally substituted unsaturated monocyclic

heterocyclic ring of the present invention is an unsaturated
monocyclic heterocyclic 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, an oxo group, a
hydroxyl 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 alkeni/lcarbonyl group, an alkynylcarbonyl group, a
cycl8afkyfdarbenyf gtolip; A €5 IGaIREny e dtbbh§I gFolfsad cyano group,
cydaaﬂswsélliamﬂmaé gmﬁmma@weﬁaoayf@m? hetergcyelylearbonyl
group, an alkoxycarbonyl group, an. alkenyloxycarbony| group, an
alk%ﬁpgi%%ycgrﬁgéﬁogr%rlﬁ)%’ c%%loaaalfé%%x%grlg%’nﬁ%r(%/ég,equ group, an
cycloslkenyleymarbonyt wfroopl aidydoakynytoxicarbenyivgrotprancthy 1
arylexygarbonyl, aroupx a-netesecyglyloxycaronyligrayp. gpalkanayloxyy 1
group, an alkenylcarbonyloxy group, an alkynylcarbonyloxy group, a
cydlogligtcar 6)%%%&’&, qcyeRyalRENGICH BENYIoXF grotip? &< eny LoxY
cycloalkynytcarbanryloxy groupran@rylearenylexy ygrokip, aroup, a

heteracyclylearbanyloxy arqup. an.alkylthip group, .an alkenyltio group, an

alkynyithio group, a cycloalkylthio ‘group, a cycloalkenylthio group, a
cydlBaKy ny RhitFGROLRS Yar ayithio Greup; aHeteérdeyefithid Geotp, & amino
groupseaymeaenHehdiralkytamino.group: ghnonor- 196 di-alkaneydamino group,

2 mong- ot dalkoxycarbonylamino groun, a mono. gr drarylcarbonylaming
group, an al f/?;u?ﬁnﬁa%lnggroﬁp, an Xplﬁy%zaf?ény?émmo groYJp,%n Py
arytsulfinylamying lgreupean L agasulfonydamine §reupca carkamoyl geoup, a
mano: or . dizalkylcarbamayl 9reuR, 2 menanerdiarylearhamayl group 18 an
alkylsulfinyl group, an alkenylsulfinyl 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 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,
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 mono- oOr

di-alkylcarbamoyl group, a mono—- or di—-arylcarbamoyl group,



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 wherein each substituent may @ptionally be further substituted by
these substituents. 00431 The optionally substituted unsaturated fused

heterobicyclic ring of the present invention is an unsaturated fused
hef&toBi Eﬁéﬁﬁg%ﬁ%h%%%ptﬁfha‘ﬂ%B@%hf)%ﬁﬁﬁ@éﬂ]b)ﬁf-@gub§ﬁ‘[uents

selectedhirosu the graupcansjsting-gta halegen atamy anitfegreupaa cyano
group, , an gxo group, a.hydroxy group, a merca roup, a.carboxyl group,
e D B e
group, ax gycloalkytidénermethyle ghetis r@ eycloalkenyf grodp ca eyeloaikynyl
group, ANy GreURy Acheteracy clyharolps anlkoxy growp, an glkenyloxy

group, an alkynyloxy group, a cycloalkyloxy group, a cycloalkenyloxy group,
a @%Wﬂl@rﬁﬂ&)%ﬁ g¥duy & Rryloxy ytjgb%?g}éy&&tlé%&%if%o% Yrbupan

alkanoybgnoup;arns alkenylcarhonyh greup yan aékynyedrbonybgroup;aup,
CV%!WMP%B?@XL@}PT&&%’,Cl'%'gegy'fae‘?@é%@{)&r%@u13f8}4993!}9’5%

carbonyl group, an arylcarbonyl group, a heterocyclylcarbonyl group, an

alkeRgegboriyt gPogplart IdIkemyloRyEarionyPardup, &t aflkynyisdy- carbonyl
graups s cyetaalkyloxycarbeonyl.geaup, aeyeloalkenyloxy- carbonyl group, a
cycﬂegglj‘(%/ yloxycarbonyl group, an aryloxycarbonyl 19 group, a

heterocyclyloxycarony! groug, 2 akanoyloxy, groWR.. . fused
heterobicyclic ring of the present invention is an
unsaturated fused heterobicyclic 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,
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 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 group, 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



an alkenylcarbonyloxy group, an alkynylcarbonyloxy group, a cycle-
alkylcarbonyloxy group, a cycloalkenylcarbonyloxy group, a cycle-
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 heterocychydthio group, an amino group, a mono-
or di-alkylamino group, a mono- or di-alkanoyl- amino group, a mono- or
di-alkoxycarbonylamino %roup, a mono- or di-arylcarbonylamino group, an
alkyIsUffthy PaRfinG or6up; an Oélk?ﬁ%?ﬁﬁ&h&/lﬁﬁﬁﬁ@gﬂfhﬁ,lgﬁfé?y%ﬂﬁm9%?fﬁﬁo
group, Arx arysuifopylamine,gretp.d, cabhamaeyl grodpr BdNONexor group,
di-alkylcarbamoyl group, a mono- or di-arylcarbamoyl.group, an alkylsulfinyl
o, 4 KGRy Srois. b AyAYISIiyT group: A ByceakoiGafiiny
graupmereyeloy alkenyiskilfinyl gealera eyeloalkynylsdfimad giouy camy Loxy

arylsulfipy! group. ahsterqayclylsulfing groyry an. @lkylsuligny grounyan.p,
alkenylsulfonylagﬁroup, an alkynylsulfonyl group, a cycloalkylsulfonyl %cr)%u%p a
O

cy@lB-ikERYiShtdryPHRot, AtydbEkyhyIsLIfGTI Groub S8 18
grayand a heteroeydwsulfonylogrotip;pwhereint eaeh lsubgtituent mayup,

opg%ngyyP&fyst@%&wsaﬂwé%%Pgé{;(%%ﬁ&?%itg%@@p P%“LHSO"BQQE}%'!Y

substituted benzene ring of the presént invention is a benzene ring whic

may Bptiendlly He-abbetrited by 15 BulishitRAs Seldtted frone e grotp°

consisting of anbalpgen- atama aytr o GroBPn AICHANOJEHIpR RYEXY-grep,

croD, S Aoy BoCh o0 05 Syt ous & by o HeAB T

grauig el - sulfonylamino group, an arylsulfinylamino group, an
arylsulfonylamino group, a carbamoyl group, a mono- oOr
di-alkylcarbamoyl group, a mono- or di—-arylcarbamoyl group,
an alkylsulfinyl group, an alkenylsulfinyl group, an
alkynylsulfinyl group, a cycloalkylsulfinyl group, a cyclo-
alkenylsulfinyl group, a cycloalkynylsulfinyl group, an
arylsulfinyl group, a heterocyclylsulfinyl group, an
alkylsulfonyl group, an alkenylsulfonyl group, an
alkynylsulfonyl group, a cycloalkylsulfonyl group, a cyclo-
alkenylsulfonyl group, a cycloalkynylsulfonyl group, an
arylsulfonyl group, and a heterocyclylsulfonyl group,
wherein each substituent may optionally be further

substituted by these substituents.

[0044]
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, a mercapto group, a carboxyl group, a sulfo

group, an alkyl group, an alkenyl group, an alkynyl group,



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, af arylcarbonyl group, a hetero-
cyclylcarbonyl group, an alkoxycarbonyl group, an alkenyloxycarbonyl group,
an alkynyloxycarbonyl group, a cycloalkyloxycarbonyl group, a
cy@oaiKehyfoXsEarbBIyIPgroup: EeyAloAkyhS xR a HoBHy| Gr8up, af
arylgxycarbesyly groupug hetergeyclyoxyearband gioupnan:alkageyloxy a
graup, an alkenylcarbonyloxy grayp, an alkynylcarbonyloxy group, a
oA R b Selp s e au oo Sroey drou,
cycloaki/hylcatbanyloxy group, an akpleakhcryloxyrgronp, a
hetereeyclylcarbanyloxy.araup, an-glkylthio.gropn, .analkenylthiq gropm, an

alkynylthio group, a cycloalkylthio group, a cycloalkenylthio group, a

cy B3Iy ny Rhid Group; Yar Aryittio GrotiB; aHetérodiRithig grats, & amino
grm.ﬂpgeaymoa@borngH:aljw&ammo_agrmmiﬁlmm@-hllgammamno group,
a mono-.or dizalkoxyearbonylamino group.,a mono: ar. digrylcarhonyjamino
group, an alkylsulfinylamino group, an alkylsulfony\fialmlno group, an
aryISfiagiafing ‘gretpOan L sy Ruforylahine ot Bl carBamoy §réas Ca
mang- 0f1 dizaliylcarbamayh graup -a mene-eidingrylcarbapioyd group, an
alkylsulfinyl group, an alkenylsulfinyl group, an alkynylsulfinyl group, a
ot benatu g b e N R R
grou; e drvanpsul imylogrolpg adveterecyclyl S aliny Egroups; are @hkylsulfonyl
g“&ﬂb&gl@&%@ﬂ§B®¥EQﬁUQUQyéQrbonyl group, an aryloxycarbonyl

group, a heterocyclyloxycarbonyl 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,
a mono—- or di-alkylamino group, a mono— or di-alkanoylamino
group, a mono—- or di-alkoxycarbonylamino group, a mono— oOr
di-arylcarbonylamino group, an alkylsulfinylamino group, an
alkylsulfonylamino group, an arylsulfinylamino group, an
arylsulfonylamino group, a carbamoyl group, a mono- oOr
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,



alkynylsulfonyl group, a cycloalkylsulfonyl group, a cyclo- alkenylsulfonyl
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 substituents. Moreover, the
optionally substituted benzene ring in¢lydes a benzene ring substituted with
an alkylene group to form an annelated carbocycle together with the carbon
atoms to which they are attached, and also includes a benzene ring

substitated WithTarm akenyfetie g?oﬂiﬁ'ﬁ?ﬁﬂw ahYariielatety ta?bocytle Stich
as alfugechenzene @@gm@getﬂer avittethe carben atomsdadvhich they are

attacl hed 04 T tlonallysubs itut satyrate monocycllc
5’[ Pk gge%ilp ey ?gﬁeté)rbcyccfr\é rlng

hetaérogy lic rlng IS raBR/an uﬁsatur onocy
whichk ﬁrayl@mlcfrmmylb@sgbsnme@mlp%l subgtitiehts selected fiom ahe

group ¢ansisting of ahalogen, atomy ahydrexy: 97auR.1a /IKOXY Qroup. 27
alky I%roup a haloalkyl group, a haloalkoxy group, a_hydroxyalkyl group, an

alkoXS Ay Gretp 8N 8%&&3&&%&?8?&%Eraﬁpall@ﬂﬁ]d%ﬂxﬁnea%ﬁﬁ%%r%ﬁ oup,
graup; acycloakkyl group,a oyeloatiytidenemethylsgrosip; aveyctoalkenyl
groun. 3, cyelaalkyloxy group. an Aryl.group. an Aryloxy group. an, arylalkoxy

group, a cyano group, a nitro group, an amino group, a mono- or
di-HiRyRATIRIe gl Cart AfmbyfafiineG groud canPakexyearsorylantihgdes
groupseéhearhoxyl groupan ladk@éycmbenybgrwpq@@a@a@@wpgr@@lpf@rm

mono- or di- alkyl carbam rou Ikano an alkylsulfonylamino
22a6roaunpn,eana5rey sﬁ?ony?a#ur?o g% , an 5|RN¥SUQ1 lﬂl)egroupl,ag/an a?kyr}/sulFonyl
gﬂnnlqh]agmmﬂ&ngﬂ@ﬁgaphad and also includes a benzene ring

substituted with an alkenylene group to form an annelated
carbocycle such as a fused benzene ring together with the
carbon atoms to which they are attached.

[0045]
The optionally substituted unsaturated monocyclic

heterocyclic ring is preferably 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
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—-alkyl-

carbamoyl group, an alkanoyl group, an alkylsulfonylamino



heterocyclyl group, and an oxo group. [0046] 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 groyp, an alkoxyalkyl group, an
alkoxyalkoxy group, an alkenyl group, an alkynyl group, a cycloalkyl group,
a cycloalkylidenemethyl roug a cycloalkenyl group, a cycloalkyloxy group,
P

anFr§Pgrous! arn aRIBxy YrSdpIan Caff&RBxy Gtoup BléyHio- §rdu s T& Hitro
group, Ak groR, ainepp- Hf dirajkydamine group.cam alkanoylamino
rqup, an alkax carbo aming grou acarbo | group, an alkoxycarbonyl
gr%u% aca%q roﬂ% a m%r?% og di- ﬁﬁylcg;bgmo;)l group, anyalkano%
grolid) &ml aIkyIsquonyIamlno group, an arylsulfonylamino group, an
alkylsulfinyligrotpt aArakHsuRsRy tdrotpe anvaryistfenyE Gréupea
heteseeyclyligraup; @neian oxe greupe 0047], The apfinnally substitutedq

benzene rin referab abenzene ring which m optionally be
su}ﬁs?tﬁﬁfeéog § suﬁstr}t/%enl%s selec?tgd tlotrﬁ upgconss%/ng Bre PY

ha[bg@nsalt@mladwdrexyrgﬂeapnaﬁmm@xwgmm dlkytngtoup, @ hratoalky!
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alkoxyalkoxy group, an alkenyl group, an alkynyl %roup a cycloalkyl group, a
cy@Bafkfiden8riethyl grotipl atycldalREmyiFgrotip” a2 ¢yeidalkyIoRs gréup,
aniayyl-gropp] Nl ayieopgroup, Ak arytelkoxy gy a eyanQ greR,1& fio

grogurpduapn, a%'%%lggr)l% group, an alkynyl group, a cycloalkyl group,

a cycloalkylidenemethyl 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—- oOr
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 oxo group.

[0047]
The optionally substituted benzene ring is preferably

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 cycloalkenyl group, a



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; et alkylenedioxy group, and an
alkenylene group. [0048] In another preferable embodiment, the optionally
substituted unsaturated monocyclic heterocyclic ring is an unsaturated

monociehd FeterodyERCHRg WRicRTHay 96ptidhalR bé substituted ByP1-321
substituenis; ipdependentlyy selecteddrom. thetgroup cepsistingafina halegen

atom, a_hydroxy.gro cyano group, a nitro_ grou alkyl group, an
AEry Brous an BT o oan 2 BRI OroURT & Gyeioaly el

groul ary alkoRygroapian alkaneyl growy; aavalkytthiovgroud) an
alkylsulfonyl grouR, any.alkydsulfinyL geoup, @n g 9rauRR Mong- or
di-alkylamino group, an alkanoylamino I%;roup, an alkoxycarbonylamino
grétip, 2 SUamiRA Y8 up J4 MBno28r A&k REitfafmaiyrotp, a carboxyl
graeups sarsalkoxyearbonyd grauwma carbameykgrotyy, va Mmone- ogiroup, an

di-g'ﬁ!{%%@%@&y&gf} 945%'?&‘&%%%%% 19194R, 2 Bﬂeﬁ!{%%‘i%o%yl

phenoxy group, a phenylsulfonylamino group, a phenyisulfonyl group, a
het&reeyelyPgretip: Bpelan Yaxd §rotip; G049 the ‘shtioraily Substituted

unsaturateckised, 24upeterobicyglic ringiis.an dnsatyrated fusedrkenylene
hetgerrggié:yclic ring which may optionally be substituted by 1-3 substituents

[0048]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 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—- 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;

[0049]
the optionally substituted unsaturated fused



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 alkylthio group, an alkylsulfonyl group, an alkylsulfinyl group, an amino
group, a mono- or di-alkylamino group, an alkanoylamino group, an
alkoxycarbonylamino group, a sulfameyl group, a mono- or di-alkyl-
sulfamoyl group, a carboxyl group, an alkoxycarbonyl group, a carbamoy!
group, a mono- or di-alkylcarbamoyl group, an alkanoyl group, an

allyFELHforyiLinblGréup s phetyl 'groap ia priehdy G tarobicyelic
phenylsulfonylamugoogroipn phepwsuifanykgroup: @ eterscyahd greupnaed
an o roup; and [0050] the optionally substituted benzene ring is a
DeRSURS Tiily irih hisy GbHaRafy BE & psiHued by 13 SabSitnY,
indepéneentlyrselectedfromahegroup consistingof echakfoygen katbraraup,
hydroxy1group; aeyans, grauR, & itk grauR,an alkyl, aroupx an alkeny,

group, an alkynyl group, a cycloalkyl group, a cycloalkylidenemethyl group,
an QKA Grolp; S SOV GFotipl arf &Ik RS grsap, a afkyRhlfEhy©
graupyan, akylsuknykgroup;an gning greup pakgaero-l ot dizalkylamino an

grayp, an alkapoylaming argup, ag alkgxyearbonylaming grgyp, , 8 sulfamay!

group, a mono- or di-alkylsulfamoyl group, a carboxyl group, an
alkokgeRDGHY| YEEQF Y& eRASAMbYTGFoUE - 8'HRond- BF H-allicarbamayl 2
grauhan alkylsuifanydaming ugroLR: 1 PBe RGOk Pe ARSROXYGOMP, 8an

phen¥lgglfog¥lgg1:1({lﬁa§rou , a ghgg¥ sulfongl roup, a hetero%/cl)élrgroup, an

alk?/ﬂene rcoup, ar ra(fké)riylene groﬁg;oél 6§f]p\/vh3réfllﬁ%a_ch of the

abdve-méntiored substituentsipn 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

[0050]
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
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- 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;



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 a halogen
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-alkglamino group, a carboxyl group, an
alkoxycarbonyl group, a phenyl group, an alkyleneoxy group, an
alkylenedioxy group, and an oxo group. [0052] As a preferable embodiment,
thet84s Hentioned a compound in which the option ?ﬁ{ substituted

unsaturatét Th&nBey AR hEtkr&&TcIRAMG ISR Un¥Rtrated Midrhogydic o
heterecyclicaring avhich maay optionallybecsstihstituted by he3 stastituents,
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group, an alkyl group, an alkoxy group, an alkanoyl group, a mono- or

di-&fkyldineR effots, & afiarioyi&mnhiny gloup,arPalkbxyeafsonylamino

groupieasaboxylgreuR analkexycarkogybaroupna carhamey! 9resps @ n
mono- or di- aITyIcarbamoyI rou#) a henyl roup, & he eroc yc% %roup and
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heterobicyklid ripgdsan ensatukater f@lsedmeterdtmyo@litjwm whizhomagn
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group consisting of ahalo en atom, a cyano group, an alkyl group, an alkoxy
gréupt A alkanSWi gtolip; Q%BHO%PHPaIk‘ﬁrleﬁﬁWﬁbhpg%u% an

alkanoylaminegiowp &b atkoxy earbonylaming gratms Bkearboxyxgroupuan
alkoxycahonyl 95auR. A carhamoyl group. amonos
[0052]

As a preferable embodiment, there is mentioned a
compound in which 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 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 oxXo group;

[0053]
the optionally substituted unsaturated fused

heterobicyclic ring 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



or di-alkylcarbamoyl group, a phenyl group, a heterocyclyl group, and an oxo
group; and [0054] 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 alkgxycarbonylamino group, a carboxyl
group, an alkoxycarbonyl group, a carbamoy! group, a mono- or
di-alkylcarbamoyl group, a phenyl group, a heterocyclyl group, an alkylene
gr&ﬂp%%éﬁ%ﬁ@n?@@g?dbﬁ}@%ﬁ%@%ﬁ%&ﬁ%ﬁﬂ@p' a carboxy

abgvementianedisubstituenis wn dhewmnsaturatedamoenocyelic: beterogyectc

ring, the unsaturated fused heterobicyclic ring.and the benzene ring m
A E b s N vln Tt ol e SR

graupreensistidg of sckalogenuatorand cyano group, an alkyl group, a
halpglkyl group, an alkoxy group, a haloalkoxy group, an alkanoyl group, a
mono- or diralkylamine-aroups @-carboxybarolp, 2 hydraxy;greup, w:phenyl

group, an alkylenedioxy.group, an alkyleneoxy group, and an alkoxycarbonyl
oo TOBET AR RnSIEr Breferatie BHEGHIMENS. et i Fentiohed (1) a
compdepenidamhith Ring A isdahrynsahgratedumncrocycic L heterfoeychit sirren
which may_optionally be, Psgwtsq_Pyll-g%§Hp§t'%%§,}aaggp§99@1at)yan
selected from the group 27 consisting of a halogen atom, a hydroxy group, a
Ccyans group, ATt groupCanalkyl group! Ak @Reényl Grotipd andlkynyl

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;

[0055]
wherein each of the above-mentioned 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 a halogen
atom, a cyano group, an alkyl group, a haloalkyl group, an
alkoxy group, 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.

[0056]
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



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, 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 greyps a phenoxy group, a
phenylsulfonylamino group, a phenylsulfonyl group, a heterocyclyl group,
and an oxo group, and 5057] Ring B is an unsaturated monocyclic
hete?Beydlicififg® fan OAsaRfAtEd fised REtErBRIEPdR Y g2 o Berizener

ring, reachvofwdieh nay aptionajlydee substisuteshiy 153 osustitientg,yny 1
mdependently selci%tgg rqm tr the oug conflst%gay(% %halcr)rgeecr}lag]om 1
ypgjrou Vi
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group, an alkylsulfinyl %roup an amino group, a mono- or di-alkylamino
gr&ﬁloélgulfaﬁmcﬂfl otots A G0 I b BRalKyISMtaRBYF gréths, @ cafo st O
graoup, an- alkgxyoarihenylygrotipe axcarbamoy greup ga $ueno-aar

di- %'EY!%%/%%E‘!%L%O%Q« alkylsufopylamino groyp. aa Phspyl group, a

phenoxy group, a phenylsuffonylamino group, a phenylsulfonyl group, a
heteroey VL GroupRamyalkFierier grédp 2amd anvalRBHyRREGroUpO TB058] (2) a

comporind H-which Bmeﬁc'b&@ bepzgnedipgavhichumay 231 optiopallyhe,,
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Cora].sig Ire]él% Uhalog%n %IOU eterocC group, an an oxo

group, and

[0057]
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, 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 alkylsulfinyl 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—- oOr
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;

[0058]
(2) a compound in which Ring A is a benzene ring which may



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 alkylsulfinyl group, an amino group, a mono- or di-alkylamino
group, an alkanoylamino group, a sulfamoyl group, a mono- or
di-alkylsulfamoyl group, a carboxyl grogp, an alkoxycarbonyl group, a
carbamoyl group, a mono- or di-alkylcarbamoyl group, an alkylsufonylamino

group, a phenyl group, a phenoxy gro henylsulfonylamino group, a
NG SEBAYIGFGUE: BREtSTOBLBY drons At sikyIRS Sgrodp AR : LY
alkenytene-groupanch 059} Ring & isi an Lngaturatethanoeneeydicon, a
heléargc clic rlng or an unsaturated fused hgterobl%/cllc rmg 51 of which

a optloﬁlaﬁjf esubstituted l%/riuféu%sr)fjfuentsq mo%penden sefected’
froanthrel roupl consising of aahalogeh atomp a Rydrogy grouplacyane, 2

group, B-Ritio, Aroum an-akkyh grouppan.alkenyl group, analkynyl-groupe. &1
cycloalkyl group, cloalkylidenemethyl group, an alkoxy group, an
alk&ndyr 1 grSBp?‘éﬁ%i/lEﬁlﬂﬁo%%HB ‘an al MWB‘PBM& an “dikystiffinyl
grauk sansamine groyi, @memncaral ich-glkylaminongtoupy adsiifangyl groap, a

Monos ¥ ,d'aar!k%}ég?ﬁk?%’i&ﬂ%o o RSGATPOXYLOrOLD, Ay alkoxyearbonyl,

group, a carbamoyl group, a mono- or di-alkylcarbamoyl! group, an
alkytsuidnylakiing Ug oy al pRERYIRgrotipC aptentxy g oup, a&n
phenylsulfeaylamine greup: a pheaylsuifenyl gresps A hetegecyclygroup, an

alk Iene up and an oxo group; and% 6%‘] 29 3(/ compound in which
Rlngg A |sg gléjﬁgag fura (i s%%phe?ero %)( (S:lﬁn% ﬁlcr?'u mgay optlc?rfalﬁl be
subpstitnted dyoup, a phenoxy group, a phenylsulfonylamino group,

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

[0059]
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 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
alkylsulfinyl 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, an
alkylene group and an oxo group; and

[0060]



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 alkylsulfinyl group, an amino
group, a mono- or di-alkylamino groupga 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 pHERA Yrotp 1a prerokyrdtip?aiphetyIstifsytaminis gfotis da
pheaylsubenylkaroup, ai heteracyelyhgrouwp,rare an1exX®egeau; and: 096 Iy

Ring B is an unsaturated monocyclic heterocyclic ring, an unsaturated fused
e b e TR
sulbsstitatet- by BF subsiiteeditsa imdependedtlyselectatbfronrirngroupur,

consisting ot halpgen atom, A Hydigxy grouR«a Syano-graup. .8 Ritre.greup,

an alkyl group, an alkenyl group, an alkynyl_group, a cycloalkyl group, a

cycIbaigtidenédfetfisgrotp? " Rtk sky grotip? BhYakarbgiGglotp! aff °uP-
aIk@{}thiﬂgmqp,m@kylsmlfmpyhgrmnp,maﬂwlaﬂfiaykgmm@rgamil@o an
9r%&ﬁ!ﬂ?@%}l%%ﬂ%?@mﬂ!%@ﬂ sulfamoyl groun, & MoNg- 05, .,

di-alkylsulfamoyl'group, a carboxyl group, an “alkoxycarbonyl group, a
carbaMBYIgfoup: Ja Aldho-6t AR aliiACarbamEYHGILRY arPaRyRufényrRirmino

graup, & phenyl graup:q@ phegexy group ca phenyisulfenylgmino group, a
phgﬂlsulfog)élb roulizl), a heterocg/ccl)éllrgorou , %n alk¥ilene 30 group and an oxo

group;?/vxﬁecreln eath of thegbove-mentionéd stbstituerts'on © °F

di-alkylcarbamoyl group, an alkylsufonylamino group, a
phenyl group, a phenoxy group, a phenylsulfonylamino group,
a phenylsulfonyl group, a heterocyclyl group, and an 0OXxo
group, and

[0061]
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, 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 alkylsulfinyl 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, an alkylene



Ring A and Ring B may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halogen atom, a
cyano group, an alkyl group, a haloalkyl group, an alkoxy group, 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 alkoxycagbenyl group. [0062] 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
whitHP Hiay8hticralR e $tPsktuted by a halogen atom, a lower alkyl group,
a halo-lowgr et gredpha dewen alkaxygrouwpn tarcar @Xeugreupr asdRingnB

S (2) & benzene ring wich may_optionlly be substityted, by 3 halogen atom;
a cyano group: a lower afkyl'group: a halotlower alkyl group; a lower alkoxy
grouhH-haleclowor alkogp grolgy:ta maerro-ortdidoermalikyfaraineigroup; a

phenyl-greup-eptienally-substituted Ry 2 halogen atem, aeyane aran, @,
lower alkyl group, a halo-lower alkyl group, a lower alkoxy group, or a mono-
or adi%v}v%?gdm’)faﬁﬁﬁ&i%’roﬁﬁ; O EREeTOCY Byl Groti BptioralySubEtitutEy
by alhalogeh atonura cyanengroup; alilewek allkyh groupralialodowet tabkyl 1

groyin,.g,lower alkoxy. groyn, of a moRos ondidower alkylaming group:;(h) an

unsaturated monocyclic heterocyclic ring which may optionally be substituted
by @& §ieip Séletied ot arhalegenPatoth Scyana GFOY Ca towey alksF §Hup,

a hgdodower alkyl group, a lower alkoxy group, a halo-lower alkoxy group, a

me- or di-lawercalkylaraine:group, @phenylgrosp whichemay 3tnbeoned a

PSS DO S I P er s groun.
(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, Oor 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, or a mono—- or di-lower alkylamino group; (b) an
unsaturated monocyclic heterocyclic 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



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 alkoxy group, or
a mono- or di-lower alkylamino group; or (c) an unsaturated fused
heterobicyclic 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 me- or di-lower
alg%amino group, a phenyl group which may be substituted with a halogen

atd?h, Seyad Groist wlbiver HRryI 4B, A halEIBREF ARG ooty ea olet!
alkexygrpup, BE adN0BRe or di-oweralkylaminol graup; aand a/hetesagyclyl-
group which may optjonally be substituted with a group selected from
At e S O I M
lovesTcalkox igio ups or @hmopio2 bt diteweraikylamiresigroup: [6063PY2) Ring
A is & benzenesingawhigh mayanptionally e substitutedy. a halogen.atom,

a lower alkyl group, a_halo-lower alkyl group, a lower alkoxy group, a phenyl
gréup @ oP alloWer dikéryiefegHBup? ant'Ring B8 (4) Enitisattrated © 0~
manocythc deterocyehid singrwhighauay aptionallydoe wsulstitutedday aused

halogen, atom. A eyano,group; f‘c'f-?‘%%{f'&(}{ L qraup @ halodaper alkyl groyp:

a phenyl-lower alkyl group; a lower alkoxy group; a’halo-lower alkoxy group;

a MofABOBP dicldMerAkFariind Grotpe A pRERYI-grotp Spldrally substitgted
by a1alogaratoms a.gyano greups adowerralkyl, graups<a hala-dowes.alkyl,

grougé%ovj\[/er alkox%grou , Of a mono- or d':lowﬁ‘g alkgﬁmi?gmqrgoup; or a

heferocycly %‘“rroeﬁpaé Sptionally substitutéd by a Rafogen afor, a ¢yans -

grouphanioweralkyl group, ahalo<lowérsalkyhgroup,ia foweradlkory 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 alkoxy
group, or a mono- or di-lower alkylamino group;

[0063]
(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— oOr
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



group, or a mono- or di-lower alkylamino group; (b) an unsaturated fused
heterobicyclic 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 phenyl-lower alkyl group, a lower alkoxy group, a halo-lower alkoxy
group, a me- or di-lower alkylamino group, a phenyl group which may be
substituted with a halogen atom, cyang, 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
subSHtuEFwWith Agroup-3elected from & RARYeh-&fbm 2cFaRE Yretp g loder
alkybgeaup,1a f1algdower alkylkgreups adewearnalkoxy greyps 0badhoNDk &y
di-lower alk?élgr%in% roup, or liolo_?ﬁ]wg? Ring Ais anounsf%grateggéjsgd
het%roﬁﬁ:yc IC ring which may optionally be JbstVE‘ur}ed(i:)y a%’alog n a?om, a
lowersalkyir gredp fa $radotiewer afkyt yrodp, alowerralkdxygroapLoprant dxo
group <and RipgR.is€3) 2 benzene fipgwhich-may Ppiignallyhe substitued

by a group selected from a halogen atom, cyano group, a lower alkyl group,

g
a HAIG Y Swer afi Grotp BloWe? Hikoxy dottp, SHafo-wetalke Grodp, a
meplarrdidlewer atkylaminhoygroup, a pheryl gioupwhich upaya be: substituted

WitQﬁQQ&%&% om, cyano groyp. a lgwer alkyl, graup, %P&L%‘,'O"a"%ﬁé’%}’ﬁ
group, a lower alkoxy group, or a mono- or di-lower alkylamino group; and a
hetéreeyclyl gebupavhieR may dptibhafy belstbstithfetPAfA & §fsup cyano

selgetedhfram ahalogen,ateoGyane gEQuR, 1 lawves alkyl grodipe,8a 1ower
halo-k?wer alkgl roup, a lower glkoxydqr_olug, or a mono- or di-lower
alk?/ﬂarﬁfr% Fouu[% ‘(b an’ufisaturated monoc"ﬂlec]fic yheatrélrléjc?/(ﬁiijéoﬁlrﬁjg which
may loptionally beysupstituted by la maalogen aterh] a byahioogioup; eeldwer h
ka'QP%%&;%éﬁ@%%%Me%rom 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; or

[0064]
(3) Ring A is an unsaturated fused heterobicyclic 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 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 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 alkoxy group, Or a mono-

or di-lower alkylamino group; (b) an unsaturated monocyclic



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, a cyano group,
a lower alkyl group, a halo-lower alkylgyoup, a lower alkoxy group, or a
mono- or di-lower alkylamino group; or (c) an unsaturated fused
heterobicyclic ring which may optionally be substituted by a group selected
froRFaHogen tatom ey aiid grolipy adbive? 2/ \rbtipS atvalothet dikyE
groiyy, aylonvet atkoxycgroup ga halg-loweralkkaxy grosipe ap me-hoern di-lowes
alkylamino group, a phenyl group which may be substituted with a halogen
O R A e Gt e
alkexggroupeor i mont:oradidgwaratkylamine greuphand a haterscyclyl
group- which mayaptienally ke substityted with a graup -selected froma, 4

halogen atom, cyano group, a lower alkyl group, a halo-lower alkyl group, a
lowst &ikoXy BFOUPE O nfbiG- 61 dicidwe Fatkytarfiiid §rodp fHEB5 < =Y
angtherpreferablenembodiment,-thewe is mentionedna comppundofdhe

forquia wherg L.is CHe: 20ds Ipked AL ibe Rasiion ol BING. A i
respect to X being the 1-position, Ring A Is a benzene ting which is
substitied PyP13 saibstitGents- S8k ctedTront the kol tonsisting 6F aubwer
alkylgroup,a haloylewetn ga)kylk-grauh &-halogematess, -2 Igwemalkexy-graup,
a phené/l ?roup, and a Ioweré";\ll%er;ylgn% grou ,.and §in B.is an gnSﬁturated
monocyclic fieterocychic 3a°ing Or an Unsaturated fused hetefobicyClic i,
eack 'of awhichvniay pecstistitoted by -3 substiteéntstseletted frohmlogen

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 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 alkoxy group, Or a mono-
or di-lower alkylamino group.

[0065]
In another preferable embodiment, there is mentioned

a compound of the formula I, wherein Y is -CH,- and is linked
at the 3-position of Ring A, with respect to X being the
l-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



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 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
alkbkyHefdrogyclyl Gtoup2ant a motfo- bt dilower aidtamindtieteracyyelyl
graup. J0066Y Inyet ansthernpreferable-embaodinentdheke iss mentianed é@n
compound.of the formua L wherein Y is :H2:,and Js linked atthe 3-position
of I5|ng %\, with respecﬁo %bemg the ‘?L-p05| ion, R?ng A5 &n Unsaturate
mongeytlieheterocychieamgl whictemayl be substitiitedeby 4 13 gsubstitgents
selegird-fromdhe group,consisting of Alowek alkyhgraup, a halogen atom, a
lower alkoxy group, and an oxo group, and Ring B is a benzene ring which
may B SRSt Y -3 S HSHARRE de1ctt8 Frofh & Grotip“ €ORERENG of
a lowenalky group; olvalo-tower alkyhgroup o achatogemw atonl, keoloyyercalikaxy
0rouR, . @ halorlower alkoxy Group, 3Neryl digun.a halapheny! group, a
cyanophenyl group, a lower alkylphenyl group; a halo-lower alkylphenyl
grou a RVGSHAIKSRYSHeHY PR, & hetsrbcyciyl groap<a Hohéterotyelyl
groupangd adewer-alkylhetenocychyh growpe {906 4-39 pF Usthes: as aapthen

preferable emb%diment, there js _mentioned a com&ound of fortPuJa | wherein
Yig{&ﬁqg_g&&ﬁso eterocyclyl group, a cyanoheterocyclyl group,

a lower alkylheterocyclyl group, a lower alkoxyheterocyclyl

group, and a mono- or di-lower alkylaminoheterocycyclyl
group.

[0066]
In yet another preferable embodiment, there is

mentioned a compound of the formula I wherein Y is —-CH,- 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 a benzene ring which may be
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 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.
[0067]



linked at the 3-position of Ring A, with respect to X being the 1-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 mayde 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 halo-lower alkoxy group, a

phenyl grdUp: @Ralophenylgiotiy; BicanbphenyrErsp 2ERweralRyphenyl
grov @i Baledlowebralkylphenyl froup, a loweralkexypheayl group, #hd is

halo:lower alk enyl group, a heterocyclyl group, a haloheterogyclyl
i el et Lo ol et D
lovidrealkorgisateroeycyiigroup [0868]Asres atoreaireferapier combound, a

compoundinwhich X His a,6atonatomand ¥ s :Ehizsds mentioned. [0069]
Further, as another preferable compound, there is mentioned a compound in

Whitt it RSB FiRG T B (1T Bing 16198 BEhZaHE fifig Wiichimay  oer
optiahally be osphstituted by dr3stibstituentsy mdependentlyrselectesnftonm
the group consisting of 3 halggen atm, alower.alkyl group. optionally
substituted by a halogen atom or a lower alkoxy group, a lower alkoxy group
ophi6HaRPSUBStIEEd By &0 haldgen atdmic & foweramkoks (reapigayclic
cyeloalkyl group o 2 Gyclealkexy groupssphenylarosp, and adewel tuent s
MK§Q¥5%¥%%6féggughgqg49850 onsisting of a lower alkyl group,
a halo-lower alkyl group, a halogen atom, a lower alkoxy group,
a halo-lower alkoxy group, a phenyl group, a halophenyl group,
a cyanophenyl group, a lower alkylphenyl group, ahalo-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, and a lower alkoxyheterocyclyl group

[0068]
As a more preferable compound, a compound in which X

is a carbon atom and Y is -CH,- is mentioned.

[0069]
Further, as another preferable compound, there is

mentioned a compound in which Ring A and Ring B are

(1) Ring 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 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, a phenyl group, and a lower alkenylene



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 substituted
by a halogen atom or a lower alkoxy geoup; 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 HaleMewer afkoxy group; a heterocyclyl group optionally substituted by a
halpgenogtom, a cyano group, a lower alkyl group, a halo-lower alkyl group,
a lewey atkaxy agrous o @rhaledowercalikoxy groapeandsanioxogroyp, r[G0v 1]
(@) Riog s an insauated mongeydlie Neleropyplicding, WChMaY o
optionally be substituted by 1-3 substituents, independently selected from
thee§iout éonsisting Ot a-haleeen Ratdms & WWwWEr ks grouproptiviiaignt 1y
sutg,@t;tgtﬁ;‘cji;agfamf@fﬁh | eaélmypg&au@fi@&qwgi[(@ék@waqu%i@ﬁlilkly lower
substjtute a halogen atom or a lower alkoxy group, a cycloalkyl group, a
cy AR G B A Yo G e ACHOG IO FHG B & o @nt Hig
whichkmay optiorallyrbe sphstituted rioyt ;3 substitueras kindependently

selectad from the groun cansisting of,a, halpgen.atgm;.a lower alkyl.group,

optionally substituted by a halogen atom, a lower alkoxy group or a phenyl
grélis Flovier-aikoRy Grddp dbtibRally stbstitied ByYa FAB5en atBhFeY
lowercalkoxytgronp) acycloatiyt gredp, 34 RCysiealkoxyrgreupy arghenylp,
g;g%g%%@%%‘b’ﬁ“@%@%‘?da by, 2 halggen atpm, a cyano group, a lower alky!
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 an oOxXo group,

[0071]
(2) 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 a halogen atom or a lower alkoxy group, a cycloalkyl group,
a cycloalkoxy group, and an oxo group, and

[0072]
Ring B is a benzene 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, 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;



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; a lower alkylene group, 0073] (3) Ring Ais an
unsaturated monocyclic heterocyclic ring which may optionally be substituted
by 1-3 substituents, independently seiected 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

hafodefattm or e | e alk axyR - YAk Igrotbl & é’;}@éélk%%fed

graup, anchan @xe Grestp, [Qogﬁ%ﬁmgﬁ)lﬁgﬁn ansatwrated monagyslie, a
heter cy lic ; 1ing Qr unsaturat fused heterobicyclic rmg of which
ma%/ %ptl%naﬁy bgs ubstituted” by -3'St surbsgt%eni/s %de%end qqIy sellecwedf
from-regraupr consisting tofzrhsiobeh atorra dowep eyl groupsptionatly

substityted, by ahalogen atom,a lower alkoxy.graup-er a phenyl gregn; a

lower alkoxy grou %%%lonally substituted by a halogen atom or a_lower
I

alkoxy gralipa KyFgroup:, é%%?o&%%@%ﬁ%u% phehyic grodp™er
optianalky sytstitute by @dealogenyateny, ayeyano group, a lower alkyl group,
ah J7% er alkyl group, a lower alkoxy group or a halo-lower alkoxy group;

a he(cggo%q{)g group ﬂ%'&xﬁ%ﬁ%lﬁu}%%%ﬁ@gﬁ&%@%ﬁ £YanQ; nq

group, a lower alkyl group, a halo-lower alkyl group, a lower alkoxy group or
aw&r&?&N@mm’y@%bléne@aﬁa%fglraab 08751138 @) RihgA AR’
unsatisateciusedhetarebicyelic-ong whighomay eptiopally he substtdgd by
1-3a§%gs,tlgu?ggvsér 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 oxo group,

[0074]
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 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 an oxo group;

[0075]



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 a halogen atom or a lower alkoxy group, a
cycloalkyl group, a cycloalkoxy group, and an oxo group, [0076] Ring B is a
benzene ring which may optionally be substituted by 1-3 substituents,
independently selected from the group gcensisting 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

atonh ‘Or 316{ér hfkeRy grotp ayRIoaNaR Grotipe e Ry Ealkaxy groupnach
pheayl gretpeptionallyssuhstitttec. bya balogen atamata €yanegroup, a

lower | grou lo-low ralk I u alower alk X
halo- Idal gér gér s roalp ég gteroc%/c gqf)oulf)po% tionall ?/Cgu% %ﬁ‘edﬂ VA
hakogen, aﬁ)moxaec,ry@ﬁ{kg&ogpoa@omtmmngr@u@uJQSha’rolmebm@Il@rwp,

a lawen alkaxygroup.0n & halo-lawek \alkexy, growp;iand algwenalkylenecq
group, or 0077] (5) Ring A is an unsaturated monocyclic heterocyclic ring

whith W&&?&%ﬁﬁ%@%&éﬁfﬂ?&d@t}ﬁ@sqfo%ﬂ?ue?\@y?ﬁé?éﬂréﬁ{&e%&}w'
selected-froal thexgraip consisting 0f evkalogesuatom, a lower alkyl group
optjg Ig/ substituted by a lower alkoxy group, a lower alkoxy group

opﬁ% by substituted by a-halogen afom, r@p@%ﬁlﬁ}xﬁgr%sgltuted
cycloalkyl group, a cycloalkoxy group, and an oxo group, é078] Ring B is

an%éaﬁrét%ﬁ%b%%%lﬁz héf@r%@?@l‘iﬂc?ﬂﬁéﬁbrsﬁ&%@t%ﬁs furatéd fusequr
hetesabicycelie ting; eachiefaxhichpray optarally beysubstituteddy: drdhi11y

SUbStllotugnES In%ekg) apflggen 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 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

[0077]
(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 a halogen atom or a lower alkoxy group, a cycloalkyl group,
a cycloalkoxy group, and an oOxXO group,

[0078]
Ring B is an unsaturated monocyclic heterocyclic ring or an



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 alkoxyy 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 H&P&-%Wé?“é%xgugﬁ%ﬁ PP ahE&P 6% Grotp T V7o) Preferréd 1¢'a<omipsund
whepeinoYi s linkes atthe i3-posiion of RingArwithaespect tacobaingnthe,
1-pos£tion, Ripgo,?\n is.a benzene ringiwhich may é)lpltic%nall be subsgttited by

a hsaﬁogecﬁ %?om, a Ioslv%rgéflﬁﬁlpg?gﬁ]p o?)ﬁfl)rﬁgllcf/ stbstitute nb%/tgrﬁélogeonwer

atom ka loweratkexyigroap, oreaspheaybgrostpy andeRingeB stamursatirated
maonogyglic heterocyclic ripge at andinsaturated fused heterobicyclicging
which may optionally be substituted by 1-3 substituents, independentl
sel@RtePont the grodp CohSR’tnY 6f Ahalggen &6, & Io%NéP‘”éeiﬁylagl%%y
optianally; sabstituied by @l halogen ;atentor ao phenylgrotp;@; lowvertalkory

0royR; RIS Loyl apenall, slistiuted i diploas, 2Lom, 4 .,

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

a hetePbeycR/Hgrouproptionallystistitited By aYRalsqetP atem O weayantoxy

grops dolavreralkyhgroupy arhalodewer @l groupn &f & loweralkoxy graup;

and an,oxo 9{ou ) @080 40 O, Preferred.is a compound wherein Y is linked at
ortion

9
stituted by a ha en alom, 3 Cyano grou a
the “3-posi |onyofsli'3|ng ,WJIQI% res‘ﬁect%%%elng e1-p05|Y|on, grotby
lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group or a halo-lower alkoxy group; and an oxo group.

[0079]
Preferred is a compound wherein Y is linked at the

3-position of Ring A, with respect to X being the 1-position,
Ring A is a benzene ring which may optionally be substituted
by a halogen atom, a lower alkyl 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.

[0080]



Ring A is an unsaturated monocyclic heterocyclic ring which may optionally
be substituted by a substituent selected from a halogen atom, a lower alkyl
group, and an oxo group, and Ring B is a benzene ring which may optionally
be substituted by a substituent 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 Fiibstitited by aha6§en @tem” ?ée@?dﬁb grotib, - kst akylche
grQ]J—ﬁg@shamol@WErE&_&)d grou@tarlae@\éertaﬂ@xykgf@ug tapdiafowerion,
lene roup OQQ%L referagle unsatur%t ﬁnqcnoc(}/cllc Pe(‘ge{g(%ycll rn
inc u&gs hembered Unsaturatéd he erocyc ﬁ/ng contanﬁng 1or2
hetetry amngmdpehée?wwss@lé@tb@drbmaasmw@ewgmm ahsXygre atom,
and a,gulfr-atom o Morg speeificallyprefened arg-furan, thigphenepoxazele,
isoxazole, triazole, pyrazole, pyridine, pyrimidine, pyrazine,

duh%?&us%ieﬁz&éoed?ﬁﬁ%ﬁiﬂrf&ﬁnvé t@ﬁéz%?etlﬁ’?éﬂe]ré{b]?ee unEaTrEed e
fused hetenoBicychering srcladesda@=or 10-:memberedunsaturated tused
hetgroexele dng. containing Lind heleeo atams ndepepdsqly.selected from
a nitrogen atom, an oxygen atom, and a sulfur atom. More specifically,
prée%ﬁ%ﬂn%ﬁﬁ‘e?@oﬁwdﬁl%lf1b§ﬁ?étﬁraz%lé,®ﬁ@ﬁz@>@é<ﬁ%, inbeH,/ 2
indsizeles quineline o isoguinaline, henzethiophensybenzafisgdn atom, a
thlenothlophene anq dih droiio umollne 41 0982]1M0r§ %ffer{e

ano grou fepalery owe
compounds mcﬁ!de a compoun
or a lower alkoxy group; a heterocyclyl group optionally

group,

substituted by a halogen atom, a cyano group, a lower alkyl
group, a halo-lower alkyl group, or a lower alkoxy group;
and a lower alkylene group.

[0081]
Preferable unsaturated monocyclic heterocyclic ring

includes a 5- or 6-membered unsaturated heterocyclic ring
containing 1 or 2 hetero atoms independently selected from
a nitrogen atom, an oxygen atom, and a sulfur atom. More
specifically, preferred are furan, thiophene, oxazole,
isoxazole, triazole, pyrazole, pyridine, pyrimidine,
pyrazine, dihydroisoxazole, dihydropyridine and tetrazole.
Preferable unsaturated fused heterobicyclic ring includes
a 9- or 1l0-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, quinoline,
isoquinoline, benzothiophene, benzofuran, thienothiophene,

and dihydroisoquinoline.



Ring A is a benzene ring which may optionally be substituted by a
substituent selected from the 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 selected from the group consisting of
thiophene, furan, benzofuran, benzothiophene, and benzothiazole, wherein
the heterocyclic ring may optionally bgisubstituted by a substituent selected
from the following group: a halogen atom, a cyano group, a lower alkyl
group, a halo-lower alkyl group, a phenyl-lower alkyl group, a lower alkoxy
groipgj % halo-lower alkoxy group, a phenyl group, a halophenyl group, a

lower alky%%%ﬁﬁ?éﬁﬁ rfi%v%i&m%ﬂ?&%rféh%@ 6 &%EHVPSS
hakthierryligroupe azeyridyligroup, iachatepyridyligroap] antkasthiazolyhgredp.
100851 Anelpet pisfered.compounds laglude 2 compound.ubiersin, s
-CH2-, Ring A is an unsaturated monocyclic heterocyclic ring or an
unSatkrated RS hetbrolsityelit YihgSelseted Frorfi thetibupléorstingrof
thigphere . dihydrsisoguinebinea dihydigisoxazale Jhiazole Pyrazeler is a
dlh}Ydl’Op?/l’ldln? dlhydromdole mdgle mdazo g rldlne JJI}/I’ImIdlne
pyrazine, qd’nollne fand a’ |50|ndo‘f’ne w?’\ereln h %e?erocycllc nng%“nay
optibnalhhsulstitAtethby aosubstituent sefected fromaherfellowing group: a

halogen-aton,, giloweralkyl greup, andan,axe group; A0GRINGR {88411y
benzene ring which may optionally be substituted by a substituent selected

froﬁ?tﬁé?&lﬁﬁlﬁbeﬁr&% aaleal?éééﬁ ¥, SEIovrers Al Group: & RafRIbiher
alkylgraup,-a toweralkoxygroup, cand @ baloalower alkoxy groupl 42r 84|
Furt}%erlg qrgxtvee@%l?kﬁm&r ul?gg,Of thk?f rPu{ower alkyl group, a lower

alkoxy group, a halo-lower alkoxy group, a phenyl group, a

eraeln

halophenyl group, a lower alkylphenyl group, a lower
alkoxyphenyl group, a thienyl group, a halothienyl group,
a pyridyl group, a halopyridyl group, and a thiazolyl group.

[0083]
Another preferred compounds include a compound wherein

Y is -CH,-, Ring A is an unsaturated monocyclic heterocyclic
ring or an unsaturated fused heterobicyclic ring selected
from the group consisting of thiophene, dihydroisoquinoline,
dihydroisoxazole, triazole, pyrazole, dihydropyridine,
dihydroindole, indole, indazole, pyridine, pyrimidine,
pyrazine, quinoline, and a isoindoline, wherein the
heterocyclic ring may optionally substituted by a
substituent selected fromthe following group: a halogen atom,
a lower alkyl group, and an oxo 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.



includes a compound wherein Ring A is [0085] Ria R 2b Rib RZa\\\ R3a~
41 R3b~/~ or [0086] wherein Ria, R 2a, R3a, Rib, R2b, and R 3b 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 hydroxyalkyl
group, an alkoxyalkyl group, an alkoxyalkoxy group, an alkenyl group, an
alkynyl group, a cycloalkyl group, a cyeloalkylidenemethyl group, a
cycloalkenyl group, a cycloalkyloxy group, a phenyl group, a phenylalkoxy
gro a cyano group, a nitro group, an amino group, a mono- or
di- éWE@/%‘Mlno group, an alkanoylamino group, a carboxyl group, an
alkoxycarb&ryl'gtotp, & GarBamayP Grody & Hhoo-dr %hﬁlkejcf&ﬁ%o{d
groiup; -ardakkanoybgroup anviatkydsulferiylgninag group, a
ph%)élggl]fonylammo group, an alkylsulfinyl group, an alkylsulfonyl group, or
a phenylsulfonyl group, and R|n 15 is [0087]4a SRobR 4c R11~/L-k R5a
R5igtr ] 1 S | R5c [0088] whé &R |n R‘% and RSaare each independently a
hyg{@ ; a halogen atg\; Xy group; an alkoxy group; an alkyl
grougx}h alkyl group; a hé% oup; a hydroxyalkyl 43

R a

[0086]
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 hydroxyalkyl group, an alkoxyalkyl group, an alkoxyalkoxy
group, an alkenyl group, an alkynyl group, a cycloalkyl 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 1is
[0087]
5. R*% S A /R4b S Réc
1 (e [ T ]
R RS . g~ “RbC
[0088]

wherein 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 hydroxyalkyl



group; an alkoxyalkyl group; a phenylalkyl group; an alkoxyalkoxy group; a
hydroxyalkoxy group; an alkenyl group; an alkynyl group; a cycloalkyl group;
a cycloalkylidene- methyl 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 graygps 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
ph&RYISBIfoA Grofp=a Hyl gredp 7 oﬁtiéﬁg@lﬂﬂ SaBLtthted By halbgen
atomka cyanrgroun; @b akylgroupy ahalealkyd grovp an atkoxy greuwpod
haloalk: roup, an alkylenedioxy group, an alkyleneoxy gr Qra_mono-
or L2l HIED GFoU: ora RURHSEY @Y grLD Bpanaly sUBSIIASd By a
halogfenvatorm caleyah ooy rou are raikylagroup; aehatoalikd brodp xanalkory
grouR-QE Ay halaalkexy,group . ardR4a and Rpa.are.ponded {g each.Qihst af
the terminals thereof to form an alkylene group; and [0089] Rob, RSb Roc
andREE dre BRI FEPEHUERTRI R nfdfsgen atbm’; aPHabgeh atent 8 P
hydroxyl group; lamalkoxyrgnavp;sanatikylzglouprahalealkyligreypaabony 1

halpalkoxy agl [OHR, %n@%qr%%%! Kyl a%%‘r{f%?—a%‘ra&io—@ﬁl‘% ARG ;Fi)f‘ envialkyl

group; an alkoxyalkoxy group; a hydroxyalkoxy group; an alkenyl group; an
alkyRyPglrot aleydleaRY| §ioup: e éycloarglidére methyPgRoup a
cyelaalkenyl group; e sy elealkyloxy; geodips 1& Phenytoxyaros @ ; an
phenylalko roup; a cyano grqup; a ni roup; an amino group; a mono-
e bt R St e Cp il
alkoxycarbonyy grov; istcadhampyh gredpoamanomn ordicalkylecaybamoylan

gr%ﬁé#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, 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

[0089]
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 hydroxyalkyl
group; an alkoxyalkyl group; a phenylalkyl group; an

alkoxyalkoxy group; a hydroxyalkoxy group; an alkenyl group;
an alkynyl group; a cycloalkyl group; a cycloalkylidene-
methyl 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, 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. [0090] More preferred is a compound wherein Ria, R 2a,
R332 RIB KR, ‘aritf R'3b afé eathihdepénasntyy &y dogetatom, a
halageny atems arldower atkyl group,; adrale-lewek alkyl graup;,algweralkoxy
gro r a phenyl group; R4a apd RSa each independently a hydrogen
e s EeSh QoL S Moty el e & o
phenylilewel alkylépoup: atpkehyl groap optionstignsubstinged by atralogen
atom 3 CYana, groun, A lowier,alkyl grounranalgsdoweralkyl giou, 2 loer
alkoxy group, a halo-lower alkoxy group, a methylenedioxy group, an
etieiEsxy* gRSUp! or 2 R ordiabRer HikIAMING §rody; Srae: or @
hetesooyclyl-grolipaaptidrallynsubstituted by ashalegenoatemya cyanowgroup,

a '%g@ﬁ alkyl Qé]ogebg%é%wsa azl§°éyh9’i%%%n%'@érﬁ,lagd§§ﬁoaﬁger%%geRQéf

each other at the terminals thereof to form a lower alkylerie group; an

RSH-Rdc drEWRS Clareie&ch ndeperitientlyd hydrogeh afstHP dRafgen
atam.adaowekalkylgreup, a halo-lower alkyl group, a lower alkoxy group, or
a rrlﬁ!(é-é%\/]ver alkoxy group. [0091] Further preferred is a compound in which
Ring B

IS4§bre preferred is a compound wherein R'®, R*®, 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 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 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, 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.

[0091]
Further preferred is a compound in which Ring B is



0092] 4a R5a 0093] wherein R4a 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, a halo-lower alkoxy group, a methylenedioxy
group, an ethyleneoxy 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, or a lower alkoxy greyp, and [0094] R5a is a hydrogen
atom, or R4a and R Sa are bonded to each other at the terminals thereof to
form a lower alkylene group. [0095] Further more preferred is a compound in
whidtPRirlg A is [0096] R1la Rea R3a [0097] wherein Rla is a halogen

ato glkyl group, or a lower alkoxy group, and R 2a and R3a are
hydrogen gtoms; and Ring B is [0098] S R4a Rb5a [0099] 46 wherein R4a
is a phenyl Fﬁﬁp,optionally substituted by a

[0093]
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, a halo-lower alkoxy group,
a methylenedioxy group, an ethyleneoxy group, Or a mono— oOr
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

[0094]
R°® is a hydrogen atom, or

R* and R°® are bonded to each other at the terminals thereof

to form a lower alkylene group.

[0095]
Further more preferred is a compound in which Ring A
is
[0096]
Rw
RQa
RSa
[0097]

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



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 Rsa is a hydrogen atom,
and Y is -CH2-. 0100] In another preferable embodiment of the present
invention, a preferable compound can be represented by the following
formula IA: [0101] RASRB RCOaQOH (IA) HO OH OH [0102]
WhERSITRA i§ a HalogeR dtom! adbR&r alIAGBapor & v afisy Group;
RBsisa phenyhgreup eptienally substiuted by adnalogenraiont, a eyaneen
group, 2 lower alkyl group, a, halo:lowes alkyl group. a lower alkoxy qroyip, a
hafo-fowef acﬁéoxy oup, or a' mono- or di-lower aﬁ)Kylamlno group; or a
heterocyclyh group optioratly sutestitutéed byla hafogen atéw Yatyane, grip,
a lower Rlkyl greup; a.haloslowaralkybareup, a lweralkoxy 9reup: & oup

halo-lower alkoxy group, or a mono- or di-lower alkylamino group; and Rc is
hyGRIgET&tony; GFRE- Bt RE takeh togetHs ard 8 usBd Berizere ARg: 2

whiclwmaysb& 47 group, or a lower alkoxy group, and R is a
hydrogen atom, and Y is -CH;-.

[0100]
In another preferable embodiment of the present

invention, a preferable compound can be represented by the

following formula IA:

[0101]
RA
S
|/ R®
C
v@fOH R (1A)
HO o
OH
[0102]

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 lower 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. [0103] Among them, a
compound in which RB 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, a cyang;group, a lower alkyl group, or a
lower alkoxy group is preferred. [0104] A preferred heterocyclyl group
includes a 5- or 6-membered heterocyclyl group containing 1 or 2 hetero
atoth$ SihtependeRtly Sefected $ror tRB gréup CoMsistingYof & Mitioge atom,
anixygenaiomarg a gufupatam,carea Sriecky-memberad heterocyiclyle r
groatiqigg){ntair%igg 1 to 4 hetero atoms independently selected from the group
con5|st|n§ of a nllotfogen atom, an oxygen atom, and a sulfur atom.
Spéeifieally, a thienyl group, a pyridyl group, a pyrimidyl group, a pyrazinyl
group, pyra2BRigrobpra thidFoRgeRipt Ra gUifBIyR grotip: aHtPaYetrazerp

groyp: aee preferiae sfo105] 43 anpther prefesablerempadiment ©fdhe present
invention, glrﬁfelrred IS a com}Polunglin whichlﬁinlg Ais 01061 Rla Rea R3a
[Oljooﬁevrvhere% Ria is’ 3’hé'i‘logaenoatoorF’lv,ear lower all%ﬂogur (Jp‘—fl or 4 fower aﬁf(%’xy
graumand R 2a:and R3avare hyidregepratoms;cand RiigeBaA@/clyl group
optionally substituted by a halogen atom, a cyano group, a
lower alkyl group, or a lower alkoxy group is preferred.

[0104]
A preferred heterocyclyl group includes a 5- or

6-membered heterocyclyl group containing 1 or 2 hetero atoms
independently selected from the group consisting of a
nitrogen atom, an oxygen atom, and a sulfur atom, or a 9-
or 10-membered heterocyclyl group containing 1 to 4 hetero
atoms independently selected from the group consisting of
a nitrogen atom, an oxygen atom, and a sulfur atom.
Specifically, a thienyl group, a pyridyl group, a pyrimidyl
group, a pyrazinyl group, pyrazolyl group, a thiazolyl group,
a quinolyl group, and a tetrazolyl group are preferred.

[0105]
In another preferable embodiment of the present

invention, preferred is a compound in which Ring A is

[0106]
R1a
RZa

R3a

[0107]
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 0108] Rab R 5b 0109] wherein R 4b and Rsb 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. [0110] Another
preferable embodiment includes a compound represented by the following
formula I1B: [0111] O i-::xz)c 6 i .Rio OH (IB) HO OH OH [0112] wherein
R8, R9 and R10 are each independenily a hydrogen atom, 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
alkbXyalkoxy group, an alkenyl group, an alkynyl group, a cycloalkyl group, a
cydloalkylidenemethyl group, a cycloalkenyl group, a cycloalkyloxy group, an
, ap4arylalkoxy group, a cyano group, a nitro group, an amino
nodor di-alkylamino group, an alkylcarbonylamino group, a
carbo ouR, an alkoxycarbonyl group, a carbamoyl group, a mono- or
di-alkylcarbamoﬂsf’;roup, an alkanoyl group, an 49

[0109]

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.

[0110]
Another preferable embodiment includes a compound

represented by the following formula IB:

[0111]
o 9
R ~ 1
i | N | ><
\\-. R7 / R8 ’ Z R10
\'ji::IiOH -
HO + VoH
OH
[0112]

wherein 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 hydroxyalkyl
group, an alkoxyalkyl group, an alkoxyalkoxy group, an
alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, a cycloalkenyl group, a
cycloalkyloxy group, an aryloxy group, an arylalkoxy group,
a cyano group, a nitro group, an amino group, a mono- Or
di-alkylamino group, an alkylcarbonylamino 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, or an arylsulfonyl group; and a group represented by:
[0113]0 R6 N \_.R71/R8 [0114]is [0115] O O R6a N~ R76\~ N~ R7al
/ R8 bb~/< R R8 or, [0116] wherein R6a and R7a are each independently a
hydrogen atom, a halogen atom, a hydroxy group, an alkoxy group, an alkyl
group, a haloalkyl group, a haloalkoxy,greup, a hydroxyalkyl group, an
alkoxyalkyl group, an alkoxyalkoxy group, an alkenyl group, an alkynyl
group, a cycloalkyl group, a cycloalkylidenemethyl group, a cycloalkenyl
groups & Sy efcaiyIe%y Hrodp CAR arfibxg groap L an By IRIKOYY Grovipy a 2
Cyan® greun,fa Ao greup,, anaminegreuprasgongronwi-alikylamino group,
an alkylcarbonylamino group, a.carboxyl group, an alkoxycarbonyl group, a
carabral%gﬁ%cr)%ﬁ%a,l a%gﬁ : oarhacli-alkylcarbamoyl group, an alkanoyl group, an
alkylstifonylamiroegroups @ncarylsulfonylamino group, an alkylsulfinyl group,
an gdkyisylfonyl group, or an arylsulfonyl group and R6b and R7b are each
independentkp a hydrogen atom, a halogen atom, an alkyl group, a haloalkyl
.-nb

{'/ R | N~

N RTN RS

[0114]

or

[0116]
wherein 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 hydroxyalkyl
group, an alkoxyalkyl group, an alkoxyalkoxy group, an
alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, a cycloalkenyl group, a
cycloalkyloxy group, an aryloxy group, an arylalkoxy group,
a cyano group, a nitro group, an amino group, a mono- Or
di-alkylamino group, an alkylcarbonylamino 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, or an
arylsulfonyl group and R®® and R’ are each independently a

hydrogen atom, a halogen atom, an alkyl group, a haloalkyl



50 group, or an alkoxy group. [0117] Among the compounds represented by
the formula 1B, more preferred is a compound in which R8, R9 and R10 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
halo-lower alkoxy group, or a lower atkpxy-lower alkoxy group, and a group
represented by: [0118] 0 R6 Ni --. R7 ] Ra [0119]is [0120] 0 R6a N R7a
R8 [0121] wherein R6a, R7a are each independently a hydrogen atom, a
hafderPatort, &Towwe<akyl §Fst: a cycloalkyl group, a hydroxy-lower alkyl
group, @7halo-lower alkyl group, a lower alkoxy-lower alkyl group, a lower
alkoxy grougpnancycloalkoxypgroups a-kaloclowersalkaxy greup,oma lowears,

alkpxy-lower - alkoxy group..a%a rauprerigsented b Ql22kad 1 Q cacn
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:

[0118]

0
~R®
i | N~
RN RE
[0119]
is
[0120]

0

R6a N/
[0121]

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 halo-lower alkoxy group, or a lower alkoxy-lower
alkoxy group, or a group represented by:

[0122]



R6 N~ ti.. R71/Rs 0123]is 0124] O R6b Rib’/../ R 8 [0125] wherein R6b
and R7b are each independently a hydrogen atom, a halogen atom, a lower
alkyl group, a halo-lower alkyl group, or a lower alkoxy group. [0126] Another
preferable embodiment includes a compound represented by the following
formula IC: [0127] Zn,,N,O 1 C) HO OH [0128] wherein Ring B'is an
optionally substituted benzene ring, agyoptionally substituted unsaturated
monocyclic heterocyclic ring, or an optionally substituted unsaturated fused
heterobicyclic ring. Preferable examples of Ring B' include a benzene ring
and a heterogyclic ring, both of which may have a 52 substituent(s) selected
) gensisting of a halogen atom; a cyano group; a lower alkyl
group opti hally| substituted by a halogen atom; a lower alkoxy group
tituRSd by a halogen atom; a lower alkanoyl group; a mono- or
di-lower alkylamino group; a lower alkoxycarbonyl group; a carbamoyl group;
a mono=30or di-lower

1s

[0124]

R7b

[0125]
wherein R®® and R™ are each independently a hydrogen atom,

a halogen atom, a lower alkyl group, a halo-lower alkyl group,
or a lower alkoxy group.

[0126]
Another preferable embodiment includes a compound

represented by the following formula IC:
[0127]

S A

\‘:a::jiOH (1C)
H
© OH

H

Ol

[0128]
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



alkylcarbamoyl group; a phenyl group optionally substituted by a
substituent(s) selected from 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 carbamoy!

group, or a mono- or di-lower alkylcarbanaoyl group; a heterocyclyl group
optionally substituted by a substituent(s) selected from a halogen atom, a
cyano group, a lower alkyl group optionally substituted by a halogen atom, a

lowtalkdxy §PSUS bphidhafly stibstitited by & halByetPatomt ower 2
alkenoybgroup.ca maney o didewes plkylasniae gnoup, gdeweroptionally
alkox¥g%rlbtoné/l gr%§p, aca bamoyla%)nlljp, or & mono- lq{rodi-lower

oup;

alkil}lcarbam%y?gr an'a %/?eerrl]e group; and an°oxo groﬁﬁ. ﬁﬁﬁﬁ More

preferalsie axamplessefiRingeB' iricladé alberrens oring whiehenayl@noy 1
substiyted by a-substituent selegted from, the group.consisting ef.ahalogen
atom; a cyano group; a lower alkyl group optionally substituted by a halogen
atoht & TSwaF HIRS Group "oﬁti%?mﬁﬁﬁr%%%tﬁﬁf%@byaar?%i(?geﬂra%/&nﬁ}8‘“’er
maongeor didtowes alkylaming gretpeng phenylgroavpioptidially sidistituteeby

a fl?g}(’%e@@%%@i&%@@Psgroé&eacl@é’%?rf%%' 9raup optionally substituted by

a halogen atom, a lower alkoxy group optionally substituted by a halogen
atoMCaB3 hetereycht §Ydu s bpHBnaRy sabatitifed By halbgeh &tom, a

Cyana gieup -2 iveralkyl group pplionaliy spbstittied by 4 halpgenatery a
lower alhmiy roup, o tionalllgwsubsﬂg%tgg I?Ly a halogen atom. I}Q_ﬁlgg]

Preférfed compound of the present inventioremay e "o~ Tlower
alkylamino group, a lower alkoxycarbonyl group, a carbamoyl
group, or a mono- or di-lower alkylcarbamoyl group; a
heterocyclyl group optionally substituted by a
substituent (s) selected from 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, Or a mono-
or di-lower alkylcarbamoyl group; an alkylene group; and an

0OX0O group.

[0129]
More preferable examples of Ring B’ include a benzene

ring which 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 group; 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



selected from the following group:
1-((3-D-glucopyranosyl)-4-chloro-3-(6-ethylbenzo[b]thioph
en-2-ylmethyl)benzene; 1-((3-D-glucopyranosyl)-4-chloro-3-[5-(5-thiazolyl)-2-
thienylmethyl] benzene;
1-((3-D-glucopyranosyl)-4-chloro-3-(5-phenyl-2-thienyl- methyl) benzene;
1-((3-D-glucopyranosyl)-4-methyl-3-[5s@-fluorophenyl)-2- thienylmethyl]
benzene; 1-((3-D-glucopyranosyl)-4-chloro-3-[5-(2-pyrimidinyl)-2-
thienylmethyl] benzene; . .

1-(S- B HRICEpYFandsyH A e HA SB- (5L 2Upyrimidingst 2y tRidyIRTEt Ryt o™
beazerent-((3-Daglucopysaresy -4vahlgra-3- Sof3-cyanaphRenryl2t i t uted
thienylmethyl] benzene; .

0 5 gl i -G BTSSR P 98 R ety
benrzéne 1Ty 0-glucopyrarrasyh)-4tmethyl-3-[5-(6-fluoro-2-pyridyl )-
2-thienyhmethyllbenzene;
1-((3-D-glucepyranesy}-4nghlarer 3d6- (brlluqgrpe2-pyridyh yention may be
2-thienylmethyllbenzene; .

1-(ES-D:giicopyraHodyis 45 tini 3 5-E3UiRioromethyl-
pheryl}-2sthienylmethyl benrene:-the pharrhaceuticallyl acceptablecsalb ph

theergc_)_g_a %%htqg}ger%greu thereof. [0131] The compound (I) of the present

invention‘exhibits an_excellent inhibitory activity against sodium-dependent
gluto$@ thartBptt ity AR RY excélieit sle6d ghucose lowerify ‘effect 2 -
Thergforg, thegompeudnd ©f dhe present invention is useful in the treatment

or the %ro[ph laxis of diabetes ,
1-(P-D-dlucopyranosyl)-4-chloro-3-(5-phenyl-2-thienyl-

methyl)benzene;
1-(B-D—glucopyranosyl)—-4-methyl-3-[5-(4-fluorophenyl)-2-
thienylmethyl]benzene;
1-(R-D-glucopyranosyl)—-4-chloro-3-[5-(2-pyrimidinyl)-2-
thienylmethyl]benzene;
1-(R-D—glucopyranosyl)—-4-methyl-3-[5-(2-pyrimidinyl)-2-
thienylmethyl]benzene;
1-(R-D—glucopyranosyl)—-4-chloro-3-[5-(3-cyanophenyl)-2-
thienylmethyl]benzene;
1-(R-D—glucopyranosyl)—-4-chloro-3-[5-(4-cyanophenyl)-2-
thienylmethyl]benzene;
1-(p-D—glucopyranosyl)—-4-methyl-3-[5-(6-fluoro-2-pyridyl
)— 2-thienylmethyl]benzene;
1-(R-D—glucopyranosyl)—-4-chloro-3-[5-(6-fluoro-2-pyridyl
)— 2-thienylmethyl]benzene;
1-(p-D—glucopyranosyl)-4-methyl-3-[5-(3-difluoromethyl-
phenyl)-2-thienylmethyl]benzene;

the pharmaceutically acceptable salt thereof; and



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. [0132] 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 pharmaceuticalspreparation. Suitable pharmaceutical
preparation for oral administration includes, for example, solid preparation
such as tablets, granules, capsules, powders, etc., or solution preparations,
suspEnSiBAPTrEPFarati e br emulsion preparations, etc. Suitable
phawmaceutical preparation for parenteral administration includes, for
example, Suepositeriesidinjection preparatiens@ridintravenousdtipits an
Prenpratons uang distled water ot iniecian. By Siolpalge sallog spiLton
or aqueous gtfucose solution; or |n1ha ant preparations. [0133] The aosage of
thedpieset ComponRatPror a plRareraceltically Rceeprabhe saRk therestimay

vagraecarding niortheadministration rules 2ges, Podywmeight,eandiionss of
a patiefnt,lor, king}s{ and se\éerit tof a disease to he treated, 5f5 &amdbit IS usually
in tlﬁseeralﬁgelgf A06ut0.1%6 mgO/EgHéey, pﬁroe?et% ‘:fﬁi i the ranlgae 6t 8Bout
0.@&)13@mglkg¢d@ﬁ EO_ld?lﬁ ]ﬂl@eompﬁ)ijwme(b;fetherff@itm@bma?tbe used, if
negessary; dn combination With eue ar mare of gther antidiabefic agents

and/or one or more agents for treatment of other diseases. The present
cofmpRit and THESE BtHer agerteshay bgrhropathy, or is useful in

the treatment of postprandial hyperglycemia.

[0132]
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,
for example, solid preparation such as tablets, granules,
capsules, powders, etc., or solution preparations,
suspension preparations, or emulsion preparations, etc.
Suitable pharmaceutical preparation for parenteral
administration includes, for example, suppositories;
injection preparations and intravenous drip preparations
using distilled water for injection, physiological saline
solution or aqueous glucose solution; or inhalant
preparations.

[0133]
The dosage of the present compound (I) or a

pharmaceutically acceptable salt thereof may vary according
to the administration routes, ages, body weight, conditions

of a patient, or kinds and severity of a disease to be treated,



administered in the same dosage form, or in a separate oral dosage form or
by injection. [0135] 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 preferablybe used. Concrete examples
thereof are biguanide compounds, sulfonylurea compounds, a-glucosidase
inhibitors, PPARy agonists (e.g., thiazolidinedione compounds), PPARyly
duaPdgbhists, U&b@gﬁé{ymebﬁaa%%mwﬁﬁw&)%ﬁi@itarst, ity litFds 9/ day,
compeotiespandior nateglnidecampeaunds, and insulzy glycagoadike
pep@q%-ja (GLP-1) , PTP1B inhibitors, glycogen phosphorylase inhibitors,
RXR mo

YRLOLS, ANd(on AlpGase f%'lpﬁgfgqgr%%%eﬂ@h& ors.;[01361.1he, .,
agents for treatment of other diseases include, “for example, an antl-obeS|fy
agent camanfinperensive cagedt, RAEMPlatERt agelt daabetic agents

anti:aiheroscleratic ageat andlesatypalipidemicagent. JOAs¢]dhe-36dd.
inh% itors of the formula | may b% uggd in c%r}rlwbination \évith a enbts for

treatmeht of 8%1Be%8%uc%mﬁ1?cationes??f noeceesrsa?ﬁeﬁhessem aagéen% include,
foraexampie cRPKC inhibiters and/clcA&Eeinhibitors:{01:38] Flee dosagecafal

thoge.agentspay yary acegrding fg,ages, body weight, and conditions of
patgc%\)r{tés,5 ]and administration routes, dosage forms, etc.

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, a-glucosidase inhibitors, PPARy agonists (e.g.,
thiazolidinedione compounds), PPARa/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.

[0136]
The agents for treatment of other diseases include,

for example, an anti-obesity agent, an antihypertensive
agent, an antiplatelet agent, an anti-atherosclerotic agent
and/or a hypolipidemic agent.

[0137]
The SGLT inhibitors of the formula I may be used in

combination with agents for treatment of diabetic



[0139] These pharmaceutical compositions may be orally administered to
mammalian species including human beings, apes, dogs, etc., for example,
in the dosage form of tablet, capsule, granule or powder, or parenterally
administered in the form of injection preparation, or intranasally, or in the
form of transdermal patch. [0140] The present compound of the formula |
may be prepared by the following Progesses. [0141] Process 1 The
compound of the formula | may be prepared by a method as shown in the
following scheme: [0142] Y-@B GY-0 O \\OR11a O WOH 1d R O OR11b HO
O FFO@R%%@G MOy (1Y 024 SPiARTEIn RICE ECa Myadgert Afdmtsra For

praieeting grovmforianhydroxy greup,/ and Ritb, Rih iand Kid.are each
fntly a protecting group for a hydroxy group, and other symbols 57

ind%)f%g
efiped 35’95(8@[,%%4%%3 he compou %‘%}gf&%%%%%‘ﬁé%ﬁg 0 ges,

are as
prepared by deprotecting the compound of the f In the

coRrfpfbunts efitie fermufen e proteefinpgiculy s, and administration

routes, dosage forms, etc.

[0139]
These pharmaceutical compositions may be orally

administered to mammalian species including human beings,
apes, dogs, etc., for example, in the dosage form of tablet,
capsule, granule or powder, or parenterally administered in
the form of injection preparation, or intranasally, or in

the form of transdermal patch.

[0140]
The present compound of the formula I may be prepared

by the following Processes.

[0141]
Process 1

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

as shown in the following scheme:
]
X X
OR11a Y OH
O .\\\\ —_— O ‘\\\\
11d
RO . ORHb HO v OH

6 11c

(1) (1)

(0142

Ol
T

[0143]

wherein R'®

is a hydrogen atom or a protecting group for a

11b
14

hydroxy group, and R R'¢ and R''® are each independently

a protecting group for a hydroxy group, and other symbols



for hydroxy group may be any conventional protecting groups, and a benzyl
group, an acetyl group, and an alkylsily group such as a trimethylsilyl group
may be used. Further, the protecting group for hydroxy group may form
acetal or silylacetal together with adjacent hydroxy groups. Examples of
such protecting group include an alkylidene group such as an isopropylidene
group, a sec-butylidene group, etc., ashenzylidene group, or a dialkylsilylene
group such as di-tert-butylsilylene group, etc., which can be formed, for
example, by combining R11c and RIld at the terminal thereof. [0146] The
deprcteéfionleaniélcaRftFout according to the kinds of protecting group to
be remoyved, for example, by conventional processes such as reduction,
hydrolysisTaeidc treatment dfluoride treatment, Btea[p 14 | Fosexasapley when
2 henzyl groun i loche remayed, ine, deprotectign,can e carried out by (1)
catalytic reduction using a palladium catalyst fe.g., palladium-carbon,

pall&diéil hydroxide) under hydrogen atmosphere in a suitable solvent (e.g.,
methanol, BtharoIC TR W e @) tradttrediwitiarPdeaRGating SHeHP
such asbaraktribtasnidea harentrichleriden boren trichleridet dimethylspiide
complex, or iodatrimethylsilane in a suitable solvent (e.qg., . dichlaromethane) ;
o (8} mBRSA il & Eivch RSTHOT SR B8 CRANGIAL Y 6 Sreh o
a Leygb arid {e gL, 58 thorbaitkflliotidevdiethyl ether eorhpleX) it Asuitable
solvent (&.9:.dichlosomethane), §0148] When.a Reotecting groupds rgmoved
by hydrolysis, the hydrolysis can be carried out by treating the compound of
silylacetal together with adjacent hydroxy Jgroups.
Examples of such protecting group include an alkylidene group
such as an isopropylidene group, a sec-butylidene group, etc.,

a benzylidene group, or a dialkylsilylene group such as

di-tert-butylsilylene group, etc., which can be formed, for

llc 11d

example, by combining R and R at the terminal thereof.

[0146]
The deprotection can be carried out according to the

kinds of protecting group to be removed, for example, by
conventional processes such as reduction, hydrolysis, acid
treatment, fluoride treatment, etc.

[0147]
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.,



formula Il with a base (e.g., sodium hydroxide, potassium hydroxide, lithium
hydroxide, sodium methoxide, sodium ethoxide, etc.) in a suitable solvent
(e.g., tetrahydrofuran, dioxane, methanol, ethanol, water, etc.). [0149] Acid
treatment can be carried out by treating the compound of formula Il with an
acid (e.qg., hydrochloric acid, p-toluenesulfonic acid, methanesulfonic acid,
trifluoroacetic acid, etc.) in a suitable sglvent (e.g., methanol, ethanol, etc.).
[0150] In case of the fluoride treatment, it can be carried out by treating the
compound of formula Il with a fluoride (e.qg., hydrogen fluoride, hydrogen
fIu@ﬁ&@rby%ﬁfem%ﬁéj@utyla‘ﬁ%ﬁ%?ﬁ’&mefwmecw}?PF h sdltablé sohente
(e.gqaeetic acidga Joweralcohehfmethanal, ethanol, etc.), acetonitrile,
tetrfd-ly T“ uran, etc.). [0151] The deprotection reaction can be preferably
do

carr junder cogling oy M"'t@ heafing, foL example, af g, fempetature, of
from OC to 50C, more preferab y at a” temperature of ffom OC to roon
terﬁfjélraﬁéﬁéﬁl{GlSQP Mo cess 2 FHe CoMpouhd O thé formaladwRersiA Xfs a

carhonnatamimayibe prepared hy agnethod asmshoyn bk the-follovdag s i um

SCherggog?deqlsl?’l Ahl%?ﬂ E;%ﬂo’xgd(e),R go%ium methoxide, sodium
ethoxide, etc.) in a suitable solvent (e.g., tetrahydrofuran,
dioxane, methanol, ethanol, water, etc.).

[0149]
Acid treatment can be carried out by treating the

compound of formula IT with an acid (e.g., hydrochloric acid,
p—-toluenesulfonic acid, methanesulfonic acid,
trifluoroacetic acid, etc.) in a suitable solvent (e.g.,
methanol, ethanol, etc.).

[0150]
In case of the fluoride treatment, it can be carried

out by treating the compound of formula II with a fluoride
(e.g., hydrogen fluoride, hydrogen fluoride-pyridine,
tetrabutylammonium fluoride, etc.) in a suitable solvent
(e.g., acetic acid, a lower alcohol (methanol, ethanol, etc.),
acetonitrile, tetrahydrofuran, etc.).

[0151]
The deprotection reaction can be preferably carried

out under cooling or with heating, for example, at a
temperature of from 0°C to 50°C, more preferably at a
temperature of from 0°C to room temperature.

[0152]
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:



~OH C ..~\OH HO\ OH HO OH OH OH (lll) (I-a) 0154] wherein R12 is a
lower alkyl group, and other symbols are as defined above. [0155] The
compound of the formula I-a may be prepared by reducing the compound of
the formula 1ll. [0156] The reduction can be carried out by treatment with a
silane reagent, in the presence of an acid, in a suitable solvent or in the
absence of a solvent. [0157] As the agj¢, for example, a Lewis acid such as
boron trifluoride diethyl ether complex, titanium tetrachloride, etc., and a
strong organic acid such as trifluoroacetic acid, methanesulfonic acid, etc.,
ma&og@érably be used. [0158] As the silane reagent, for example, a

trlalkylsn uc |ethyIS|Iane trii opro )é ane) etc. may preferably be
used. [O 5 ent any kinds \gf sg ay be used as long as it
does not a tﬁe reactlon and for example, acetonitrile, dichloromethane,
oran acg iNRsfdichteromethame mix WY preferably be used. 60
016Q] Praces 3 HO o

oH OH

() (la)

[0154]

wherein R* is a lower alkyl group, and other symbols are as
defined above.

[0155]
The compound of the formula I-a may be prepared by

reducing the compound of the formula IIT.

[0156]
The reduction can be carried out by treatment with a

silane reagent, in the presence of an acid, in a suitable
solvent or in the absence of a solvent.

[0157]
As the acid, for example, a Lewis acid such as boron

trifluoride - diethyl ether complex, titanium tetrachloride,
etc., and a strong organic acid such as trifluoroacetic acid,
methanesulfonic acid, etc., may preferably be used.

[0158]
As the silane reagent, for example, a trialkylsilane

such as triethylsilane, triisopropylsilane, etc. may
preferably be used.

[0159]
As the solvent, any kinds of solvent may be used as

long as it does not affect the reaction, and for example,
acetonitrile, dichloromethane, or an
acetonitrile/dichloromethane mixture may preferably be

used.



The compound of the formula | wherein X is a carbon atom may be prepared
by a method as shown in the following scheme: [0161] OH A
CH-(CH2)n-1-0 (CHz)n COR12D_ O QOH O a\OH HO, OHHO OH OH (
IV) OH (I-b) [0162] wherein the symbols are as defined above. [0163]
Namely, the compound of the formula I-b may be prepared by reducing the
compound of the formula IV. [0164] 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
Lewis4€id (e.qg., boron trifluoride diethyl ether complex, etc.), in a suitable
solVEREEED.,> acetonitrile, dichloromethane, etc.). [0165] The compound of
the presenthiaventigrothus obtaihed frmayie: isDlateelr-arich purifieddy-arbon
conyentiong) method el knpwn, in, e, grpanic synihetis chemisty syeh.as
recrystalllza%lon, column chromatography, etc. [0166 The starting compound
repi€8ented by the formula (1), (IIl) or (IV) may be prepared by either one of

thertollowing steps (a) - (j).

OH
@'CH-(CHz)m a @(CHz)n
C

CoR'2
HO

Y "OH HO Y OH

O (v OH  (1b)
[0162]
wherein the symbols are as defined above.
[0163]

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

[0164]
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.).

[0165]
The compound of the present invention thus obtained

may be isolated and purified by a conventional method well
known in the organic synthetic chemistry such as
recrystallization, column chromatography, etc.

[0166]
The starting compound represented by the formula (II),

(ITIT) or (IV) may be prepared by either one of the following
steps (a) — (7).



61 0167] Steps (a) and (b): [0168] 0 OR11la O R11d0 OR11lc G (VI) Y~g)
C OH OR11e Reduction (a) When X is a R11d0 OR' Ib VVV- 0 carbon atom
OW1C xG-0s) X G X\V/ O .a%0OR11a R13 (VIl) R11d0 OR116 OR1llc
(b) When X is a nitrogen atom (Il ) Silylation Lewis acidt OR'le 0 NPR' la
OR'Ib R11d0 OR11c (V) [0169] In the above scheme, R13is (1) a

bromine atom or an iodine 61 ©
[0167]
Steps (a) and (b):
[0168]
o}

o ‘\\\\OR“a
R1 1do . OR1 1b
OR1 1c @Y

(Vi) C oH Reduction
- \"L:f]‘ORﬂa
0 R\
11d
(a) When X is a RO ~ VOR'b
carbon atom %R“C

A
X O ‘\\\\OR'I 1a
R11do

R13 (Vi)

" VYoR'1b
OR'te
(b) When Xis a
nitrogen atom (1)
Silylation _ Lewis acid T
OR'te
o “OR”a
d
R''“0 ~VoR!
%Rﬁc
(vhr)

[0169]
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.

[0170]
Step (a):

Among the compounds of the formula II, the compound

wherein X is a carbon atom may be prepared by coupling the



atom when X is a carbon atom; or (2) a hydrogen atom when X is a nitrogen
atom, Rlle is a protecting group for hydroxy group, and the other symbols
are as defined above. [0170] Step (a): Among the compounds of the formula
II, the compound wherein X is a carbon atom may be prepared by coupling
the 62 compound of the formula VII with the compound of the formula VI to
give the compound of formula V, followed by reduction of the compound of
the formula V. [0171] The coupling reaction can be carried out by lithiating
the compound of the formula VII, followed by reacting the resultant with the
compBRMATGF tHe Fofmbifd Vi [0172] hipartictiar theeBipouid ef tRe™u12a
formuladv Gan beetreated with an alkyhithiany, fallowediby reactisgdbeion
resg%tatn%witglothe compoun oef tﬁggglrlr?glq]w. As the alkyllithium, methyl
lithium, n-ebutymﬁlum, t- utykf lithium, etc. are preferably used. The solvent
malOB€ ahy solvent which does not disturb the reaction, and ethers such as
tetrahydrofirart Gigthyh 8ther Eté Care?préferabdly tSedoUrhiy réaélicr eaRdbe

carried edtfsetmunder eaeling (@912 at 11§Cx t 1eamadenperature: {1 43
The red%gor% can '%e c%reried out in a rg%nr%%r similar to Process 2. Namely, it

] . NI. .
can be carfied gdttby ﬁeaﬂﬁﬁ“ﬁﬁé}ugompoun of formuta’V with a silane

reagentqe.g., triethylsilane, etc.) in the presence of a Lewis acid (e.g., boron
trifluoride Hietid eilverleomplidx, stelriniasuitalbliessélvent (& g/ Iacetnitrite,

dichioromethanen an alkyllithium, followed by reacting the
resultant with the compound of the formula VI. As the
alkyllithium, methyl lithium, n-butyl lithium, t-butyl
lithium, etc. are preferably used. The solvent may be any
solvent which does not disturb the reaction, and ethers such
as tetrahydrofuran, diethyl ether, etc., are preferably used.
This reaction can be carried out from under cooling (e.g.,
at -78°C) to room temperature.

[0173]
The reduction can be carried out in a manner similar

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.qg.,
boron trifluoride - diethyl ether complex, etc.) in a
suitable solvent (e.g., acetonitrile, dichloromethane,
etc.).

[0174]
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



etc.). [0174] 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 VIl in a solvent, followed by reacting the resultant with the
compound of the formula VIII (e.g., an a- or (3-D-glucose pentaacetate, etc.)
in the 63 presence of a Lewis acid. [0175] The silylation reaction can be
carried out by treating the compound®f formula VIl with a silylating agent in
a solvent. The silylating agent includes, for example,
N,O-bis(trimethylsilyl)acetamide, 1,1,1,3,3,3-hexa- methyldisilazane, etc.
[0F76} THESolvent m&yBé, fof €kample, halogenated hydrocarbons such as
dichtarpomethane, dichloroethane, chloroform, etc., ethers such as diethyl
ether, tetrahydrofuraat 1:dimethaxyethanecetaracetonitrile;yete. 0177y
This,(eactipnds pieterably, qarried,out yndel coaling, arwifheating. for
example, at a temperature of from 0C to 60C, prefera Ty at'a témperature of

frofiPfotih températdrel ¥6 B0 0278 Fheredeflen wiflPtheegomipbrind of

thevfasmuda MK Gan: bg1carried)outdn asalvent inthe, presence-ef-a Lewis
acid. [01781The Lewis acid includes, for example, trimethylsilyl
methyldlsilazane, etc.

[0176]
The solvent may be, for example, halogenated

hydrocarbons such as dichloromethane, dichloroethane,
chloroform, etc., ethers such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, etc., acetonitrile,
etc.

[0177]
This reaction is preferably carried out under cooling

or with heating, for example, at a temperature of from 0°C
to 60°C, preferably at a temperature of from room temperature
to 60°C.

[0178]
The reaction with the compound of the formula VIII can

be carried out in a solvent in the presence of a Lewis acid.

[0179]
The Lewis acid includes, for example, trimethylsilyl

trifluoromethanesulfonate, titanium tetrachloride, tin
tetrachloride, boron trifluoride - diethyl ether complex.

[0180]
The solvent may be, for example, halogenated

hydrocarbons such as dichloromethane, dichloroethane,
chloroform, etc., acetonitrile, etc.

[0181]
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.



trifluoromethanesulfonate, titanium tetrachloride, tin tetrachloride, boron
trifluoride diethyl ether complex. [0180] The solvent may be, for example,
halogenated hydrocarbons such as dichloromethane, dichloroethane,
chloroform, etc., acetonitrile, etc. [0181] This reaction can be carried out
under cooling or with heating, for example, at a temperature of from 0C to
100C, preferably at a temperature of frpm room temperature to 60C. 64
0182] Step (c) Among the compounds of the formula Il, the compound
wherein X is a carbon atom and Rlla is a hydrogen atom may be prepared by
a méthod as shown in the following scheme: [01833]]GA t X Y~ [ ~~~/l/
HOB®H (R13a B (VIl-a) O A R11d0 OR' b OR11c (X) \O/ Y~YB O O
.a\\OH R12d6:QR1Ab RGO OREI1bfORA1IEQRRIEC (L X k14 canpfldd]

whereln R133 Is 2 broming afom of ag;|qdine-atom,.and he other, . o, 14y
be prepared by a method as shown in the following scheme:

[0183

]
(3o
c HO, _OH
éwa
R 0 11b
OR

\

[0184]

wherein R

is a bromine atom or an iodine atom, and the other
symbols are as defined above.

[0185]
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.

[0186]
The ester of the compound of the formula X includes,

for example, a lower alkyl ester thereof, and a compound
represented by the formula XI:
[0187]



symbols are as defined above. [0185] Namely, the compounds of the formula
Il-a may be prepared by coupling the compound of the formula Vll-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. [0186]
The ester of the compound of the formula X includes, for example, a lower
alkyl ester thereof, and a compound represented by the formula XI: [0187]
65 R14 14 R14 R14 O,B10 (Xl) R11dO OR11t OR11c 0188] wherein
R14 is a lower alkyl group, mis 0 or 1, and the other symbols are as defined
above. [0189] ThB'¢ iRy reaction of the compound of the formula VIl-a
with the compegyifd| of tiiegfdrmula X or an ester thereof can be carried out in
the presence of a (ageand a palladium catalyst in a suitable solvent. [0190]
The base includes apiinorganic base $¥ch as an alkali metal carbonate (e.g.,
sodium caer,nate,opot ssium carbonate, etc.), an alkali metal hydrogen
carbonate (e.g-; i

[0188]
wherein R' is a lower alkyl group, m is 0 or 1, and the other

symbols are as defined above.

[0189]
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 suitable solvent.

[0190]
The base includes an inorganic base such as an alkali

metal carbonate (e.g., sodium carbonate, potassium carbonate,
etc.), an alkali metal hydrogen carbonate (e.g., sodium
hydrogen carbonate, potassium hydrogen carbonate, etc.), an
alkali metal 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-5-ene,
1,8-diazabicyclo[5.4.0]undeca-7-ene, etc.).

[0191]
The palladium catalyst may be a conventional catalyst

such as tetrakis(triphenyl)phosphinepalladium(0),
palladium(II) acetate, palladium(II) chloride,
bis(triphenyl)phosphine palladium(II) chloride,
palladium(II) chloride



hydrogen carbonate, potassium hydrogen carbonate, etc.), an alkali metal
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-5-ene, 1,8<diazabicyclo[5.4.0Jundeca-7-ene,
etc.). [0191] The palladium catalyst may be a conventional catalyst such as
tetrakisesgrjphenyl phosphinepalladium(0), palladium(lli acetate, palladium(ll)
chlbritie® Bis@riphenyphosEhing Pallaefrhanccrisnhae S palladim(l)
chlppidex§6 1,1-bis(diphenylphosphino)ferrocene complex, etc. [0192] The
solvent maybesanyinett selyentwdnich does ot odisturb theireactionsfarot
Sxmple; sihers.sueh ap, Istraydofyan, dioxans, ic. amife spivents such
as N,N-dimethylformamide, 1,3-dimethy -2-|m|dazo?|d|none, etc., aromatic

hydcarbas StER Hs tolieri@nglersé Cetc., 2HirAthASURIXide, SWateraand if

desired ca maixture of twan ondnore, of thesesolvents: {0183]cNhis reaetion is
preferably carried ,outhwi h heatig%;, for exgmplet, a} a temperalture of frgm
50C10°d boiling point & the reaction mixture, and more préferabfy’ata
terdperatisel of ffom 50C tod09C. [©194] T hie hydratiors redction-ef tHe two
compoynd.of the formula, X can be carried out, for example, by
hyd[r(?lb%?tion, more

This reaction is preferably carried out with heating,
for example, at a temperature of from 50°C to a boiling point
of the reaction mixture, and more preferably at a temperature
of from 50°C to 100°C.

[0194]
The hydration reaction of the compound of the 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, followed by 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.

[0195]
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-dimethoxyethane, 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



specifically, by reacting with diborane, borane tetrahydrofuran complex, or
9-borabicyclononane, etc. in a suitable solvent, followed by 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 agsuitable solvent. [0195] The solvent
may be any inert solvent which does not disturb the reaction, for example,
ethers such as diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane,

1 298|ﬁ\%‘fﬁd)‘?yﬂeﬂignéte%cteé%?ﬁa?t@ﬁ?d?écér%ﬁé%ﬁ(ﬂ?% %é?ﬁé?eunder
tolyenre,ixyene, etc.nwaterrand ,if desired,x gJnixtuke obtwa o8 moere efithese
solventselj'ahcs reac!gop can 67 péa carrlekgi OLit ata tem era%ug?1 ofa brqcad
range such as under “¢ool mg or With heatlng “ard'pr pre eferab y carried out at a
tempetature of from -10C to a boiling point of the reaction mixture. [0196]
Step) (d); Among the compound of the formula Il, the compound wherein
Rirg@p’s @benzene ring may be prepared in a method as shown in the

following scheme: [0197] /~ OH Q Br OHC- n-1~- H-(CH2)n-1 X111
) O nORMEY 11 RIVP T & O OF THE R 116 ORLLE. omboor

wherein Ring A is a benzene ring may be prepared in a method

as shown in the following scheme:

[0197]

OHC-(CHz)n.1

(XIII)

\J

[0198]
wherein the symbols are as defined above.

[0199]
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 XII, followed by reduction of the compound of
the formula XIT.

[0200]



OR11c OR11c (XIV) (X11) QD (CH2)n B APR11a O R11dO OR 11b
OR11c ( 11-b) [0198] wherein the symbols are as defined above. [0199]
Namely, the compounds of the formula 1lI-b may be prepared by coupling the
compound of the formula XIV with the compound of the formula XIllI, to give
the compound of the formula XIlI, followed by reduction of the compound of
the formula XlI. [0200] 68 The couplirg reaction can be carried out in a
manner similar to Step (a) . Namely, it can be carried out by lithiating the
compound of formula XIV with an alkyl lithium (e.g., n-butyl lithium, tert-butyl
lithium, etd}'th a°Shitable $619eRt (&g diettylEther, e trahydtafutali> Tete),
followed by reactdig the rsultaniwitk the cospowrd (XdH) 40201} The
reduction reaction can be caried oyt by (1), teament with a,silane reagent
(e.g.,ttrlaﬁ<yfsi?ane stich 'as Prlet%yl silane, etc.) Ina suitablé soYventl%e.g
acetonitrile, dithlorémethdnrieetcYeat -30C Yo 60T Hiauthe pitesehcerofaa

Le@@i@ﬁ@f@“&b@%éﬁ¥oaédQQQHQQethyl ether, tetrahydrofuran,

etc.), followed by reacting the resultant with the compound

(XIITI).

[0201]
The reduction reaction can be carried out by (1)

treatment with a silane reagent (e.g., trialkyl silane such
as triethyl silane, etc.) in a suitable solvent (e.qg.,
acetonitrile, dichloromethane, etc.), at -30°C to 60°C, in
the presence of a Lewis acid such as boron trifluoride
diethyl ether complex or trifluoroacetic 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., and
a Lewis acid such as aluminum chloride, etc.).

[0202]
Step (e):

The compound of the formula III may be prepared by a
method as shown in the following scheme:

[0203]

COH 1a CORm
0 WOR - o NOH
R11d0 e ’
£ HPR © I "OH
OR (V) OH ()



diethyl ether complex or trifluoroacetic 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., and
a Lewis acid such as aluminum chloride, etc.). [0202] Step (e): The
compound of the formula Ill may be prepared by a method as shown in the
following scheme: 0203] & AY Ay C OH O ORiz O ~\OR a O a\O RiidO

ORIFHE OH TORIAERL 1) & (f1) 0204189 Wetein the symbols are as
defined above. [0205] Namely, the compound of the formula Ill may be
prepared hyndeprotestingatheccompound oftthedormualaiMuwhick isrsepared
synthetic intermediate of, Step fallowed hy treating the ,resyltant .
com%oun% Witfh %mlagd%l%1 an gﬁ%ﬁ%?solven% fOZ(%] The depyotéc'ﬁoﬁs ?

reactiorRCar Bel caristredtincadhariist Similar 16 Proeadeyit NeaheRdit&an
be cagried out byospbjectingithe compeund M ta.an acid treatmemt:eduction,

[0206]
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.

[0207]
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, etc. The alcohol includes a
conventional alkyl alcohol which does not disturb the
reaction, for example, methanol, ethanol, n-propanol,
i-propanol, n-butanol, etc.

[0208]
Additionally, the deprotection reaction and acid

treatment may be carried out in the same step, depending on
the kind of the protecting group.

[0209]
Step (f):

The compound of the formula IV may be prepared by a

method as shown in the following scheme:

[0210]



or a fluoride treatment, etc. 0207] 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, etc. The alcohol includes a
conventional alkyl alcohol which doesnpt disturb the reaction, for example,
methanol, ethanol, n-propanol, i-propanol, n-butanol, etc. [0208] Additionally,
the deprotection reaction and acid treatment may be carried out in the same
step, dependi 8 the kind e protecting group. [0209] Step (f) : The
compoun o tHe TRk 1 ay beprepared by a method as shown in the
following sci{éme: [PR1G] 70 OH OH-(OH2)@-1T J R13a (XVI) dVO R1la
R11dO ORATH OR" (VI) OH OH A ~CH(
OR1z R O O\\OR11la O a\\OH 1add} 11b HQ OR OH

OR11P
OR'®  (wvI)
o OH
A —-CH-(CHg)n-1 A CH-(CHz)n-1
COH a COR12
—_—
Y OR'™° HO v OH (V)
OR''e (XV) OH
[0211]
wherein the symbols are as defined as above.
[0212]

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.

[0213]
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.

[0214]
The removal of protecting groups and the acid treatment

are carried out in a manner similar to Step (e). Namely, it

can be carried out by subjecting the compound XV to reduction,



IV) OR 110 (XV) OH 0211] wherein the symbols are as defined as above.
[0212] 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 1V. [0213] The coupling reaction<an 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.,
diethylcetet 2etaby dtbflrat ete, folIfATeE by redtingthedesultdrt ]ﬁ\hfﬁg
theseonRowrd M 0214 ] sthe removal afpretecting graups:andthe-asidi ng
treaiment. are cartied ot in & manger similar (o Siep.(c)  Namely, ft_can be
carried out by squecting he compoung XV to ré uctlon,Qfl acid treatment or
fluoride treatment fdepgendingdn tetkinde of e picteeting group to be
rerpoved, follgwed by treating  the-resultant with anacid (e, g,hydroghloric
acid, p-toluenesulfonic acid, methanesulfonic acid, trifluoroacetic acid, etc.)
in 33UitaBiE solvEREEY:, fiféthanol, ethanol, etc.). [0215] Step (g): The
compouhd of the formula Il may be prepared by a

Step (g9):

The compound of the formula II may be prepared by a

method as shown in the following scheme:

[0216]
_ 20
& R @Y
(XVIIl)

X@
<

11a X
o NOR > \OR'™
R\
R0 b g O
Y OR RO 11b
6R11C = OR
(—)Rﬁc
(XVII)

[0217]
wherein R?° is a trialkylstannyl group, or a dihydroxyboryl

group or an ester thereof, and the other symbols are as defined
above.

[0218]
Namely, the compound of the formula IT 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.

[0219]
The coupling reaction can be carried out in a manner

similar to Step (c).

[0220]
Step (h):



method as shown in the following scheme: [0216]- ~~ A }Y-Br R20- B J
(XVIIY~ 0 "\OR1la _anOR a RiidO ORIiib RiidO R11c ORiib O OR11lc
(XVI) (1) [0217] wherein R20 is a trialkylstannyl group, or a dihydroxyboryl
group or an ester thereof, and the other symbols are as defined above.
[0218] Namely, the compound of the formula Il may be prepared by coupling
the compound XVII with the compoundX¥IIl in a suitable solvent, in the
presence of a palladium catalyst, and in the presence or in the absence of a
base. [0219] The coupling reaction can be carried out in a manner similar to
Step (c). [B220) Stef (RP™FP°Aof§ thBcompBind of the FortnAa e the
comperddn wherein nisyl praybegrepared in anxethod as shown inthene
follgg\ﬁiri% scheme: [0221] ~O2H__ (COQB' Co 1z R1z

wlng scrreme:

[0221]
(2o (=)
C 12
OR
o 9§OR11a > o \\\\OR”a _—
11d
R''Y0 oR'1b H R0 + VOR!P
£ Sl
OR'te (XXI) OR''
(XXII) (XX)
A CHOH A CH20H
C 12 COR12
o QOR'™@ —_— o WOH
R''d0 b HO
¥~ YOR v~ YOH
OR''e OH
(XIX) (V)
[0222]

wherein the symbols are as defined above.

[0223]
Namely, the compound of the formula IV may be prepared

by the following steps: (1) treating the compound of the
formula XXIT 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 of formula XX,
(2) reducing the compound of formula XX, and (3) removing
the protecting groups from the compound of formula XIX.

[0224]
The halogenating agent includes a conventional

halogenating agent such as thionyl chloride, phosphorus



OR\ OR1l1a/M-_,,~\" _O\-\OR1lla R11dOOR11b H U R11dO OR11b wv
vv-- OR 11c OR11C (XXI) (XXII) (XX) D CHOH~ ~sJ (O\OR11aON 1d R
O OR 11b HO OH OR110 OH ( XIX) IV) 0222] wherein the symbols are as
defined above. 0223] 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 sujtable 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 of formula
XXO Xy reatéitey the*compotRd U fafmuRE %X, and (3) removing the
proteeting groups from the compound of formula XIX. 0224] The
halogenatimnigesagentinctudes aeonventionak halegenatingagenttsuchsasrb

th'%'i‘)é' Crhé%%@%o%ho%‘%{&o%'é méﬁg (i*?e'o”g%%%il't hlopide, etc, , n%? 2] The

solvent may be any solvent w oes nhot distu e reaction, a
example. dieRbremethiane 2arpont t@tﬁ@ohléﬁéé?ﬁé@mkﬁlﬁ%fdﬁaﬁ , ﬂ?ﬁuene,

etGndnay beementioned.

[0226]
Further, in the present reaction, the reaction

suitably proceeds by adding a catalyst such as
dimethylformamide, etc.

[0227]
The condensation reaction of the compound (XXII) and

the compound (XXI) can be carried out according to a
conventional method as known as Friedel-Crafts reaction, in
the presence of a Lewis acid and in a suitable solvent.

[0228]
The Lewis acid includes aluminum chloride, boron

trifluoride - diethyl ether complex, tin(IV) chloride,
titanium tetrachloride, etc. which are conventionally used
in Friedel-Crafts reaction.

[0229]
The solvent includes halogenated hydrocarbons such as

dichloromethane, carbon tetrachloride, dichloroethane, etc.

[0230]
The reduction reaction can be carried out by treating

the compound of formula XX with a silane reagent (e.g.,
trialkyl silane, etc.) in a suitable solvent (e.g.,
acetonitrile, dichloromethane, 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
trifluoroacetic acid, methanesulfonic acid, etc.), or by

treating with a hydrazine in a suitable solvent (e.g.,



[0226] Further, in the present reaction, the reaction suitably proceeds by
adding a catalyst such as dimethylformamide, etc. 0227] The condensation
reaction of the compound (XXII) and the compound (XXI) can be carried out
according to a conventional method as known as Friedel-Crafts reaction, in
the presence of a Lewis acid and in a suitable solvent. [0228] The Lewis acid
includes aluminum chloride, boron triflyoside diethyl ether complex, tin(1V)
chloride, titanium tetrachloride, etc. which are conventionally used in
Friedel-Crafts reaction. 0229] The solvent includes halogenated
hy&rotatEons StERas didiioromathdife, Rar6R tetrachidrigese (e-9-.
dlCﬂSl&ﬁf@@Hlame gter 8230} The-reduction reaction can be carried out by
treay] ri'ne compound of formula XX with a silane reagent (e.g., trialkyl
siane. & sullaple solenl (6 Q.. pogiole Il ameiians Siedeln
the presence of an acid (e.g., a Lewis acid suc oron trifluoride thyl
ethef EOmpleRaétENand A sEBRGOgame acilsstRIras Urifluoroscetic ééié’l,c
methanesuyifonic acid, etc.), or by treating with a hydrazine in a suitable
solv n e g., 74 ethylene glycol etc.) in the presence of a base (e.g.,
pothssmrﬁ hydrOX|d )‘E quZ The trlesent reactlorfl canp carried out
|ng

d
under coo Ing or WI examp e gtgd terﬁperature ofefrom gblé
of formula XIX can be carried our in a manner similar to

Process 1.

[0233]
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:

[0234]

o
©
©

N
H o (XK R? GOR'2
OR'"a o
O R\ R11do 11b
11d r 'OR
R 7O v OR' 1P OR''e
6R11C
( XXIV) (l-d)

[0235]
wherein R* is a leaving group, and the other symbols are as

defined above.

[0236]
Examples of the leaving group include a halogen atom

such as chlorine atom and bromine atom.

[0237]
Namely, the compound of the formula ITI-d may be prepared

by condensation of the compound of the formula XXIII with



to 60C. 0232] The removal of the protecting groups from the compound of
formula XI1X can be carried our in a manner similar to Process 1. [0233]

Step (i): Among the compounds of the formula Il, the compound wherein X is
a nitrogen atom may be prepared by a method as shown in the following
scheme: 023 GA4]/"J~AY-0 ~G~ isH (XXIll)R21lla~~~0ORiOR'Ib O
toR R1 0O RiidO OR'm OW Ic OWm«XXIV) (11-d) [0235] wherein R21 is a
leaving group, and the other symbols are as defined above. [0236] Examples
of the leaving group include a halogen atom such as chlorine atom and
brdmfe~aton O3 PN ARfely, e Compdtid of the formula I1-d may be
prepered] by condensation of the compound of the formula XXIII with 75 the
compoundrakthecfoimuda XXIV. 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.).

[0239]
Step (3J):

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:

[0240]
O R23
R i.H' » “ \ 4:')
R22- X NHNH; N "R22
.y O WOR 0 NWOR'
( ! R0 R'"o 11b
v~ YOR''® Y~ "OR
6R11C BRHC
(XXVI)
(ll-e)
[0241]

whereinfﬁzandE¥3areeachindependentlyaaloweralkylgroup,
and the other symbols are as defined above.

[0242]
Namely, the compound II-e may be prepared by

condensation of the compound of the formula XXV with the
compound of the formula XXVI in a suitable solvent (e.g.,
ethers such as tetrahydrofuran, etc., an aromatic
hydrocarbons such as toluene, etc.).

[0243]
Further, the compound of the present invention may be

converted to each other within the objective compounds of

the present invention. Such conversion reaction may be



[0238] 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.). [0239] Step (j): Among the
compound of the formula Il, the compound wherein Ring A is a pyrazole
substituted by a lower alkyl group, X is a nitrogen atom and Y is -CH2- may
be prepared by a method as shown in ¢he following scheme: 0240] O R23
R23 B) B R2z O NHNH2 N R22 t~~%O0OR11 a O "%0R11 a (XXV) 0 RiildO
OR'm RiidO OR 11b 14 OWm OWm (XXVI) (ll-e) r[L|024l] wherein R22 and
R23Pare €4 iHdepettdehtya Iswer SRSy gréup andthebtfer SRitols are

as ¢lefined aliove. 242 Namely: the compowid e tray be prepared by
corl;a%qs%?tion of the compound of the formula XXV with the compound of the
formula

I, i@%%%i%%*?'easgév%”ééﬁ na§URISSUCh g setafydrofiran, elc.,
an aromatic ﬁydrocar ons such as toluene, etc.). 0243] Further, the
CORMPGUNEOTLINE PrESEREIMPENEIBATHAYPBE VBonVErted Tty 6thel WitAlHP

thenghjestive €omapeuUNds, 0t cupling the compound in which
substituents of the Ring B is a halogen atom such as a bromine
atom, with a suitable phenylboronic acid, phenyltin,
hetercyclylboronic acid, or heterocyclyltin.

[0245]
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.

[0246]
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.

[0247]
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.).

[0248]
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 —-CH,—- may be prepared by a method as shown in

the following scheme:



the present invention. Such conversion reaction may be 76 carried out
according to a conventional method, depending on the kind of the objective
substituents. 0244] For example, a compound having as a substituent of Ring
B, an aryl group such as phenyl group, or a heterocyclyl group 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, hetercyclylboronic acid, or heterocyclyltin. [0245] The coupling
reaction may be carried out in a manner similar to Step (c) or Step (g) , or in
a méthod as described in the following Examples. [0246] In the present

compo c& e compound wHerein heterdato |s oxidized'(e.q> S XI
S,S-oxide, or N-oxi omp und )rﬁ%‘;) eBp pared by o IdAZI g a
correspondin orm ar Naterfi. 0247] The oxidation reactldﬁ can be carried
out by a (&h \8@1“ ethod, A5t example, by treatment witR'an oxidizing
agent (e.g., peracids such as hydrogéPpﬁékbmde m-chloroperbenoie acid,
peracetic acid, etc.) in gxsyitable solvent (e.g., halogenated hydrocarbons

such as dichloromethane, etc.). [0248] The starting compounds of the
respective steps described above may be prepared by the methods as

20
dis ﬁzs % |nRR£feren§ xam Ie or aRfrO aﬁjaserrpggtlot]ed gel Vé"o(c][)er
Among j the' compoun JGf tiie formula VII° the co poun

symbols are as defined above.

[0251]
Namely, the compound of the formula VII-b may be

prepared by coupling the compound of the formula XXVIII with
the compound of the formula XXIX to give the compound of the
formula XXVII, followed by reducing the obtained compound
of the formula XXVII.

[0252]
The coupling reaction of the present stepmay be carried

out in a manner similar to Step (a). Namely, the compound
of the formula XXVIII 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 of the
formula XXIX.

[0253]
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 triethylsilane, etc., in 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 trifluoroacetic acid,

(2) treatment with iodotrimethylsilane , or (3) treatment



wherein Y is -CH2- may be prepared by a method as shown in the following
scheme: 77 0249] R15~ 8 J E)-C(OH)(IN &CHZ-~iJ X X (XXVIII) A CHO
X13 X13 X13 (XXVII) (VII-b) (XXIX) 0250] wherein R15 is a hydrogen atom
or a halogen atom, and the other symbols are as defined above. [0251]
Namely, the compound of the formula VII-b may be prepared by coupling the
compound of the formula XXVIII with {ae.compound of the formula XXIX to
give the compound of the formula XXVII, followed by reducing the obtained
compound of the formula XXVII. [0252] The coupling reaction of the present
stepiinayhe _aHfed DLt R A manner sifftarty Ste'es) SNamely, thedium
composint yefrthedprandavkod il 4s seatet witthan allkyd lithiton (e gumArhuty!
lithjum, tert-butyl lit mm efc,)in a syl mmesowate dlmyemer

teTP ki dlrcc){ urargi{1 ek\ Io%vgedJ Bly reac fr?gu (Iah egsuglta%’t wit th;e compound
ofﬁﬁﬁ$@nﬁakpXXEm EQE%]Whe%edu@ﬂ@hﬁ@aGU@ﬁ1ﬁa¢%@hxﬂﬁed0utn1a
manner ) sisdilar deStepLd) o mere-specificaliy, by, Cl)dreatmentwvith .a silape
reagent such as trlethylsnane etc., in a suitable solvent (e.g., acetonitrile,
dich 8ﬁ+&ﬁan8t8tc)) at -30C to 60C, in the presence of a Lewis acid such

as boron ]
(2) Among 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:

[0255]
D — G s (5@
R1sa R13a R13a
(XXX (XXXII) (XXXI) (XXX)
e (e
I:{13;,1 (Vll-c)
[0256]

wherein R'® is a halogen atom, and the other symbols are as
defined above.

[0257]
The present process may be carried out in a manner

similar to Step (h) as mentioned above.

[0258]
Namely, the compound of the formula VII-c may be

prepared by treating the compound of the formula XXXIII with
a halogenating reagent (e.g., thionyl chloride, phosphorus
oxychloride, oxalyl chloride, etc.) in a suitable solvent

(e.g., dichloromethane, carbon tetrachloride,



trifluoride diethyl ether complex or trifluoroacetic acid, (2) treatment with
iodotrimethylsilane , or (3) treatment 78 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 chloridegetc.). [0254] (2) Among the
compound of the formula VII, the compound wherein X is a carbon atom and
Y is -CH2- may be prepared by a method as shown in the following scheme:

[02551 ARG WEOR 16 500 (-6 Ct3a B 138 HHFCRROREAZL (X XIIN)
OOSX LY XXX EX%XY ACHZ -cdhdRb3a Y urG) [0256]wherainR16 is a

halogen atom, and the other symbols are as defined above. [0257] The
el ot il edabh ot Al i b LY

mentiofed dlvovel [6288KNanrely, theltormpoundlofahe féemala VII-c may be

prepared ysireating dhe compound of the,fiarmula XX hwishahalagenating
reagent (e.g., thionyl chloride, phosphorus oxychloride, oxalyl chloride, etc.)

in & STthol8 560 t& §C dithibromeéthanié chiban tetradhtdrides Lo ide.

zinc chloride, titanium tetrachloride, etc.), to give the
compound of the formula XXX, and further by reducing the
obtained compound.

[0259]
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 presence of an acid (e.g., a Lewis acid such
as boron trifluoride - diethyl ether complex, etc., and a
strong organic acid such as trifluorocacetic acid,
methanesulfonic acid, etc.), or by treating with a hydrazine
in a suitable solvent (e.g., ethylene glycol, etc.) in the
presence of a base (e.g., potassium hydroxide, etc.).

[0260]
(3) Among the compounds 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:

[0261]

(,713 R17-I}ICO ¢ (';13a

(XXXV) (XXXIV)

(VlI-c)

[0262]
wherein R'" is a lower alkyl group, and the other symbols are



79 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 forgwla XXX, and further by reducing the
obtained compound. [0259] The reduction reaction can be carried out by
treating with a silane reagent (e.g., triethylsilane, etc.) in a suitable solvent
(e.§° atetonitfle28ithforomethane, etc.), in the presence of an acid (e.g., a
Lewiagigd such as boron trifluoride diethyl ether complex, etc., and a
strong organie acidesuciias drifluerdaceticlacid] Imethane sulfenie @cidetey),
or by treati It ine_in.a suitable salv. .g.. ethylen ol
e e Proserae ot s (&5 petagitin ryroxe . (o0ea1 )

Antdn§tRefcampoandsaitive fermala Vil caiereompund b HerBXas<& X

carhon atom anekY ds yChi2- raay berrepaced bya atugthegas shown in the
folliéévgi(r%(%éscheme: [0261] ()_R13a>CHz~ al7CRR13RR170COBR'R

13 )TﬁeRc]é%%pl(%%ﬂQe(axc)i(:>§M Q\Q{/_q}e [gégzied 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.qg.,
diethyl ether, tetrahydrofuran, etc.), and subsequently, by
reacting the resultant with the compound (XXIV).

[0265]
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).

[0266]
(4) Among 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:

[0267]



wherein R17 is a lower alkyl group, and the other symbols are 80 as defined
above. [0263] The compound of the formula VII-c may be prepared by
coupling the compound of the formula XXXV with the compound of the
formula XXXIV to give the compound of the formula XXX, and subsequently
by reducing the obtained compound [0264] 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.qg., tert-butyl lithium, n-butyl
lithium, etc.) in a suitable solvent (e.g., diethyl ether, tetrahydrofuran, etc.),
and supsen ently, by reactlng the résultgant wit gompound (XXIV).
[0285TTHe yedu may ke carfi utJrm@/manner similar to Step
(@) . Namely, it gan,b C(%I;\le put by téating the compound of formula XXX
with a sif&ngliteagent /(e7g. qgthylsnarﬁ?é3 et(xX¥) a suitable solvent (e.g.,
acetonitrile, d|chlor%g1ethane etc.), in the presence of an acid (e.g., boron
trifluoride diethyl ether compiex, etc) [0266] (4) Among the compound of the
formula VII, the compound wherein X is a carbon atom and Y is -CH2- may

be prepared by a od as sh v in the following scheme: [0267] 81
R15-0 )C(Q) (XX V1) R13a XXX 0'R's () R13a
R1sa (Vll-c)
[0268]

wherein R*®is a lower alkyl group, and the other symbols are
as defined above.

[0269]
Namely, the compound of the formula VII-c may be

prepared by coupling the compound of the formula XXVIII with
the compound of the formula XXXVI to give the compound of
the formula XXX, and subsequently by reducing the compound.

[0270]
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.qg.,
diethyl ether, tetrahydrofuran, etc.), 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 solvent (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).

[0271]



(XXXVI) ~~ H2_BJ C~~ 13aR (VII-c) 0268] wherein R18is a lower alkyl
group, and the other symbols are as defined above. [0269] Namely, the
compound of the formula VII-c may be prepared by coupling the compound
of the formula XXVIII with the compound of the formula XXXVI to give the
compound of the formula XXX, and subsequently by reducing the
compound. 0270] The present procesgmay be carried out in a manner
similar to Step (3) . Namely, the compound of the formula (XXVIII) is lithiated
with an alkyllithium (e.qg., tert-butyl lithium, n-butyl lithium, etc.) in a suitable
solvent (e fe d‘Fé’(ﬁ?Péﬂ%rof%tFé}ﬁ/d?Bﬁi?%aef&I)v ah‘ifbeél%é,‘edﬁ.ﬁl‘éﬂ'ﬁlyA byS @
reagdingsthe resufantwithdbesarmpeound@dXXXM\l) te givesthe, xompound of
thef a (XXX) . Subsequently, the compound of the formula XXX is
webicd Wit silane teagent(e.g., tisthylsilans. ete.)jna syitable solyent
(e.g., acetonitrile, dichloromethane, etc.) in the presence of an acid (e.g.,

boro RithRide @l%wcﬁﬁer Tomplexefd)1t6give theCcorpouAd ofthe- -

forgila (YHec). I50272]4]3822 sihe compound of the formula XIV wherein Ring A
IS a b r%zene ring is disclosed in WO 01/27128 pamphlet. 0272]

The compound of the formula VIII may be prepared from
D-(+)-glucono-1,5-1lactone according to the method disclosed
in USP 6515117.

[0274]
The compound of the formula X and the compound of the

formula XI may be prepared by the following Reaction Scheme:

[0275]
R4 R4
HO, _ OH R4 R'4
\B/
o
o S — P
R0 OR11b 11d 0"
oy R0 11b R'190
OR'"'® 7 OR ~~OR!'1b
OR''c bR
(XXXVII) -
(XI)
[0276]

wherein the symbols are as defined above.

[0277]
First, the compound of the formula XXXVII is lithiated

with t-butyl lithium in a suitable solvent (e.g.,
tetrahydrofuran, etc.) under cooling (e.g., —78°C), followed
by reacting with trimethyl borate to give the compound of
the formula X.

[0278]
Then, the compound of the formula X is reacted with

a 1l,2-diol (e.g., pinacol, etc.) or 1,3-diol (e.g.,



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. 0273] The
compound of the formula VIl may be prepared from
D-(+)-glucono-1,5-lactone according to the method disclosed in USP
6515117. 0274] The compound of the formula X and the compound of the
formula Xl may be prepared by the following Reaction Scheme: [0275] R14
R14 HOBOHR140014 B~O~_R11dOOR11b O 11d OR11cROOR"
R11d0 OR11b (XXXVIl) OR110 OR11C (X) (XI) [0276] wherein the symbols
areaé téthet above. 0P P 7 Eitstl4Re cShpolnd ot #ie forautasoexvt T
lithtated £ withizButyk lithium in a suitable solvent (e.g., tetrahydrofuran, etc.)
un%rz% ling (e.g., -780C) , followed by reacting with trimethyl borate to give
the compaHiel of. i famyle X 0278 Jhed, s componne pLing formula X
is reacted with a 1,2-diol (e.g., pinacaol, etc.) or 1,3-diol (e.g., 83

available or may easily be prepared by a standard method well

known to an ordinary skilled person in this field.

[0280]
Hereinafter, the present inventionwill be illustrated

by Examples and Reference Examples, but the present invention
should not be construed to be limited thereto.

[0281]
Example 1 1- (R-D-glucopyranosyl)-3-(5-ethyl-2-thienyl-

methyl)benzene

[0282]

)
L ﬁows
! TMSO OTMS

OTMS  »

[0283]
In the above scheme, Me is a methyl group, Et is an ethyl

group, TMSO and OTMS are a trimethylsilyloxy group.

[0284]
(1) 3-Bromo- (5-ethyl—-2-thienylmethyl)benzene 1 (211 mg)

was dissolved in tetrahydrofuran (2 ml) - toluene (4 ml),

and the mixture was cooled to -78°C under argon atmosphere.



2,4-dimethyl-2,4-pentanediol, etc.) to give the compound of the formula XI.
0279] 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. [0280] Hereinafter, the present invention will be illustrated
by Examples and Reference Examples, but the present invention should not
be construed to be limited thereto. [0281] Example 1
1-((3-D-glucopyranosyl)-3-(5-ethyl-2-thienyl- methyl)benzene [0282] S / Et
EtOOHO,,OH BO OTMS HO TMSO OH - OTMS OH OTMS 23\EtS
Et TWe-02. IOH &' COFP HOVRS HORIES DR POH [0285] i thel abbie M
scheme,Me islatmethyl grogp &Y is amethyl egroup, TS andtQTMsi ase a

U"g%gwgglgmgg%%gjéture for 30 minutes. Then, a solution of
2,3,4,6-tetrakis-O-trimethylsilyl-D-glucono-1,5-1lactone 2
(see USP 6,515,117) (233 mg) in toluene (5 ml) was added
dropwise, and the mixture was further stirred at the same
temperature for one hour togive a lactol compound 3. Without
isolating this compound, a solution of methanesulfonic acid
(0.1ml) inmethanol (5ml) 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 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. The residue was
purified by silica gel column chromatography
(chloroform:methanol = 19:1) to give a methyl ether compound
4 (136 mg) of the lactol. APCI-Mass m/Z 412 (M+NH,).

[0285]
(2) A solution of the above methyl ether compound 4 (100

mg) in dichloromethane (5 ml) was cooled to —-78°C under argon
atmosphere, and thereto were added dropwise successively
triisopropylsilane (0.16 ml), and boron trifluoride

diethyl ether complex (0.10 ml). The mixture was stirred at
the same temperature for 10 minutes, and warmed. The mixture
was stirred at 0°C for 1 hour and 20 minutes, and then further
stirred at room temperature for 2 hours. Under ice-cooling,
a saturated aqueous sodium hydrogen carbonate solution was
added, 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. The



[0284] (1) 3-Bromo-(5-ethyl-2-thienylmethyl)benzene 1 (211 mg) was
dissolved in tetrahydrofuran (2 ml) - toluene (4 ml), and the mixture was
cooled to -78C under argon atmosphere. 84 To the mixture was added
dropwise n-butyl lithium (2.44 M hexane solution, 0.29 ml), and the mixture
was stirred at the same temperature for 30 minutes. Then, a solution of
2,3,4,6-tetrakis-0-trimethylsilyl-D-glucgro-1,5-lactone 2 (see USP 6,515,117)
(233 mg) in toluene (5 ml) was added dropwise, and the mixture was further
stirred at the same temperature for one hour to give a lactol compound 3.
withoutdiselatity S tbhisbutid, B SdltfioA%f riethaiestiforitacid™ (0 ml)
in methanrel(5mt) was added to the reaction solution, and the mixture was
stirr%g% [room temperatyre og%rni%hté (Liigglgrr iecg-cooling, to the mixture was
added & saturated aqbeous%odelum ydrogen carbonate solution, and the
mixXtutd Wag extrareyed withvéthyP acetate hYhe extiact waswakédowithen
brine sdried ayey magpesium sulfate; anghbthaselyent was evaporated under
reduced pressure. The residue was purified by silica gel column
chromatography (chloroform:methanol = 19:1) to give a methyl ether
compoedid 4 (136 mg) of the lactol. APCI-Mass m/Z 412 (M+NH4) [0285] (2)
A dotatied of the above-methylcether eonmound 4 (106t mg)ahenyl -
dichloromsthape (5,ml) was cgpled to -78C under argon atmosphere, and
thereto were added dropwise successively triisopropylsilane (0.16 ml), and
bordttrifiuoride diethyl ether complex (0.10 ml)., The mixture was stirred at

the same temperatuyg_for 1, minutes, and warmed. The mixture was stirred
at 0 for 1 hour and 20 g¥nutes, and then furt eLNt room

X

5

Et 0
Br ~NOTIPS
6 0.0 o(

tBU ’ SLtBU 8

tenjpe r ZhOl;géJ\nder ice-cooling, =

OTIPS

[0288]
In the above scheme, tBu is a tert-butyl group, OTIPS is a

triisopropylsilyloxy group, and the other symbols are as
defined above.

[0289]
(1) 5-Bromo-1-(4-ethylphenylmethyl)-1H-pyridin-2-one 6

(293 mg) and boronic acid ester of glucal 7 (1.0 g) were
dissolved in dimethoxyethane (5 ml). To the mixture were
added bis(triphenyl)phosphine palladium(II) dichloride (35

mg) and 2M sodium carbonate (2.5 ml), and the mixture was



a saturated aqueous sodium hydrogen carbonate solution was added, 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. The 85 residue was purified by silica gel column
chromatography (chloroform: methanol = 19:1) to give the desired
1-((3-D-glucopyranosyl)-3-(5-ethyl-2-tgierylmethyl)benzen e 5 (59 mg) .
APCI-Mass m/Z 382 (M+NH4) [0286] Example 2

S-g%-D-glucqp ranosyl)-I-(4-ethylphenyl- methyl)-IH-pyridin-2-one [0287

MeME & D SNUOAE BEEET B OTIPSTOTIFS "G 1BUSPIBO SRABU
8 © N £t NTraOH L &t Gy OH- TIPS 1 @44 QipBtSiyBy 9 OH the

reaction solution was diluted with ethyl acetate, and washed
with water. The organic layer was collected, dried over
magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica gel
column chromatography (hexane:ethyl acetate = 95:5 - 70:30)
to give glucal derivative 8 (276 mg) as colorless powder.
APCI-Mass m/Z 654 (M+H).

[0290]
(2) A solution of glucal derivative 8 (260 mg) in

tetrahydrofuran (5 ml) was cooled to 0°C under argon
atmosphere, 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 %, 5.0 ml) and 3N aqueous
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 (30 ml), 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).

[0291]
(3) The above C—glucoside 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).



10 [0288] In the above scheme, tBu is a tert-butyl group, OTIPS is a
triisopropylsilyloxy group, and the other symbols are as defined above.
[0289] (1) 5-Bromo-I-(4-ethylphenylmethyl)-IH-pyridin-2-one 6 (293 mg) and
boronic acid ester of glucal 7 (1.0 g) were dissolved in dimethoxyethane (5
ml) . To the mixture were added bis(triphenyl)phosphine palladium(ll)
dichloride (35 mg) and 2M sodium caghonate (2.5 ml), and the mixture was
86 heated with stirring under ref lux under argon atmosphere for 5 hours.
The mixture was cooled to room temperature, and the reaction solution was
dildtes With ethy | wretate Ed Washed - with\water ethe organic Py er s s
collecied, grigshoyendpageesiummsuiate rand the solvenitwas envaperaiedd
under reduoed pressure, The jesidye yas purfied by siica gel, colump
chromatograpﬁy ?hexane:efhyl acetate = 9b'5'-70:3 fgto give gluca
detigativie8 7S rig) s edlbitdss powdere ARCRMads ATZ6541(M-£H)gel
0290h (AL A-solitionf gluea! derivative 84260-mg) in itetrabydrofuran. (Bml)
was cooled to OC under argon atmosphere, and thereto was added dropwise
a sofutfor 5f %aﬂ@sfﬁﬁﬁﬁﬁréﬁj?aﬁ%ﬁﬁﬁ%r(i?ﬁmfe‘t?’éh(f'cfr%ﬂﬂ%_
solotieny 1006 mY)., \arid-therreaotion-solation wasnstirred @atlthe sameoowder .
terﬂ%rp_t%esgv%%g%@ %tmg of an aqueous hydrogen peroxide solution
(31 %, 5.0 ml) and 3N aqueous sodium hydroxide solution (5.0 ml) was
added to the reaction solution, and the mixture was warmed to room
temperatyre, and stirred for 30 minutes. To the mixture was added 20 %

Example 3

1-(R-D—glucopyranosyl)—-3-(benzo[b]thiophen-2-

ylmethyl)benzene
[0293]

BnO | BnO

BnO

[0294]
In the above scheme, Bn is a benzyl group.

[0295]
(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



agueous sodium thiosulfate solution (30 ml), 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) [@294] (3) The above C-glucoside
compound 9 (55 mg) was dissolved in tetrahydrofuran (2 ml), and thereto
was added tetrabutyl ammonium fluoride (1.0 Mtetrahydrofuran solution,

0.4 N87 SThE mXturd’wasd AddtedRith StiRriRgtntdet et fux for3 pours
undeeargon-atesphene; aandihe reactionsalytionwas coalesh 1o feem of

temperature. The solvent was evaporated under reduced pressure, and the
o0 WG o) G Bel St BHorsBtoaraany (PraisTora: ™
methaneP<<00i0or88:32) torgivelthedesirate was further stirred at

5-((3:D-gluconyranesy)-I:{4-ethyl- phenylmethyl) 1Hrpyridin-2-0ne:16 {10mg)
as colorless powder. APCI-Mass m/Z 376 (M+H). [0292] ,Examﬁle 3.

1-((3-B-ghicopytanosyis: 33 (behzofi tidpREHZ {infdtiyt) befhizené G265] OH

XQGe1Bisi ©Bn OHCESE O mi, OB eBReOsOBrBa® OB @Bn OBpctbidro.

”K%ﬁgc%@xture was extracted with diethyl ether, 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
= 90:10-50:50) to give an alcohol compound 12 (835 mg).
APCI-Mass m/Z 780 (M+NHy) .

[0296]
(2) A solution of the above alcohol compound 12 (820 mg)

in dichloromethane (15 ml) was cooled to -78°C under argon
atmosphere, and thereto were added dropwise successively
triethylsilane (0.52 ml), and boron trifluoride - diethyl
ether complex (0.20 ml). The reaction mixture was warmed to
room temperature and stirred at the same temperature for 30
minutes. Added thereto was a saturated aqueous sodium
hydrogen carbonate solution, and the mixture was extracted
with dichloromethane. 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 = 94:6-75:25) to give
the compound 13 (703 mg). APCI-Mass m/Z 764 (M+NHy).

[0297]
(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



BnO OBn HO O.,OH OBn OH 13 14 0294] In the above scheme, Bnis a
benzyl group. [0295] (1) [-m-Bromophenyl-tetra-0-benzyl-C-glucoside 11
(see WO 01/27128)(1.00 g) was dissolved in diethyl ether (60 ml), and the
mixture was cooled to -78C under argon atmosphere. To the mixture was
added dropwise t-butyl lithium (1.49 M 88 pentane solution, 0.99 ml), and the
mixture was stirred at the same tempggature for 10 minutes. Then, a solution
of 2-formylbenzo[b]thiophene (286 mg) in diethyl ether (2 ml) was added
dropwise, and the mixture was further stirred at the same temperature for 30
miAdtEsI e theSreaktibhSrhikttré WS 48886 rsattratedragqidoisdmmonium
chiotidet selution, anddbeimbdure wasamarmed te toom tenperaturgs The
mixture was extracted with diethy, ether, fhe extract, was dried ove
magnepsmm sulfaté, and the solvent was evaporateciﬂ’t under reduce
pressure. Thevresidiie vag pirifiednby silicaldelncoltmnscivorratographyo 4
(hexane:gthy acetate- 5,9Q:19;50:203 0 give analeohel campound 12,835
mg). APCI-Mass m/Z 780 (M+NH4). [0296] (2) A solution of the above
alcBhdt Bofpdtitd 12836 thyf n'dichicrometitte 15 miy wals'ddolgbs”
-78G underargen satosphiere; and sheretoowere added didpwis@olution.
suggessively, tiethylsiiane (.52, mi), and baron triflyeride, diethyl sther. ..
complex (0.20 ml) . The reaction mixture was warmed t0 room temperature
and 3tinPRCHr SAmBeAfperatiresor Bo° Afintifes. AlGed Herdis wasa

satyrated; agUeQUsS $08ikiN gel column chromatography
(chloroform:methanol = 100:0 - 89:11) to give the desired

&imes.

1-(p-D—glucopyranosyl)-3-(benzo[b]thiophen-
2-ylmethyl)benzene 14 (180 mg). APCI-Mass m/Z 404 (M+NHy) .

[0298]
Example 4

1-(R-D—glucopyranosyl)—-3—-(5-chloro-2-thienyl-

methyl)—-4-methylbenzene
[0299]

Me OH
S
. Cl
Um Me (;)U %

CHO L ﬁoms
16 TMSO TS

Br 15 oTMs ,

[0300]



hydrogen carbonate solution, and the mixture was extracted with
dichloromethane. 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 = 94:6-75:25) to
give the compound 13 (703 mg) . APCI-Mass m/Z 764 (M+NH4) 0297] (3) A
solution of the above compound 13 (699 eng) in dichloromethane (20 ml) was
cooled to OC, and iodotrimethylsilane (0.66 ml) was added thereto and the
89 mixture was stirred at room temperature for one hour. Addition of

iodotrirmethyistaite aRAEtRring 2R résRP temperatie Wereliepfeated Vv the

samesmanner for 3 times. Total amount of the iodotrimethylsilane was
summed W too2.:64i onl. bihder dee-cooting pwaterewas 4ddeg) toithe reaction

mlxtgg% %ngiy%ef H}lXtUt’?%&%? tragtsedc\(/)vgtﬂ q!etchéll e%erctm Em(? r\gg%hed

with an aqueous sodlumthlosufate solution. The extract was dried over

majreRfRhsiffate NanERESOIVERE \waS eV aperatetsenderrédiicdd thium

pressuse. lihe-tesidue was purified by siliga geﬂwlmmghr@mamr@pmed
(chlorof%rm methanol = 100:0 - 89:11) to |ve the desire
f§ Dtg?ucopyranosﬁfg (benzoﬁﬂfhmp ens 2 ylmerfﬁlyl)a%enze et 6158e0

mg;W?@t-Ma@ss M Zs4041 {(MeNH4) JOR98nExampie 4y Lbenzaldehyde 15

1-( %ng\k%;owr@eg@é)@a@o@n@g% Z4hienyl- methyl-4:methylbenzene 4
0299] Me

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). Themixture was further stirred at the same temperature
for 30 minutes, and a solution of
2,3,4,6-tetrakis-O-trimethylsilyl-D—gluconol, 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. Subsequently, a solution of methanesulfonic acid (1.22
ml) in methanol (25 ml) was added to the reaction solution,
and the mixture was stirred at room temperature overnight.
To the mixture 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
sodium sulfate, and the solvent was evaporated under reduced
pressure to give a crude methyl ether compound 18, which was
used in the subsequent step without further purification.

[0302]
(2) A solution of the above crude methyl ether compound

18 in dichloromethane (25 ml) was cooled to —-78°C under argon

atmosphere, and thereto were added dropwise successively



Me /0 CHO Br OTMS 16 TMSO O OTMS Br 15 OTMS 2 Me OH Me OH
Me OHOMe OHO .,OHO .,,OH s'S HO HO HO OH OH OH OH OH OH
17 18 19 0 300] 90 In the above scheme, the symbols are as defined above.
[0301] (1) A solution of 2-chlorothiophene (447 mg) in tetrahydrofuran (10
ml) was cooled to -78C under argon atmosphere, and thereto was added
dropwise n-butyl lithium (1.59 M hexape 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

tetrahyRir6firan (87 (FHe nfixture 348s Shirret &F Hfé%&ﬁféjfémpéﬁeﬁﬁw for
304nimeitesdagive & gonm@ur)d 16ndoluene (30 mi):was addedwanddurther

ad e drog(\]{\nse the WQ.E n- bl:fél %thlumr(l 59 Mpex%n% solution, %5,7

mI)T & mixture was ers ired at the same ?emperature “for 30 minutes,
antzeseslutionasf 2,35,4?61r@tt@|dsmtrﬁﬂemwg@rmghmme5mla©mgat@e

USR 6,21%,117) 1. 16,9)R teluene, (o nal) was-added; dropwise, and the c .

mixture was further stirred at the same temperature for one and a half hours
to aR/% %ﬁggﬁﬁ:‘%mﬁmed with brine, dried over sodium sulfate,

and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography
(chloroform:

methanol = 100:0-92:8) to give the desired 1-(p-D-
glucopyranosyl)-3-(5-chloro-2-thienylmethyl)-4-methylben
zene 19 (183 mg). APCI-Mass m/Z 402/404 (M+NH,) .

[0303]
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 shown in a column of “preparation method” in the Table
indicates the Example number, according to which the
preparation was carried out.

[0304]



17. Subsequently, a solution of methanesulfonic acid (1.22 ml) in methanol

(25 ml) was added to the reaction solution, and the mixture was stirred at

room temperature overnight. To the mixture 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 sodium sulfate,
and the solvent was evaporated undeg seduced pressure to give a crude
methyl ether compound 18, which was used in the subsequent step without
further purification. 0302] (2) A solution of the above crude methyl ether
compound 18 in dichloromethane ¥25Hil) vas cooled to -78C under argon

at
(3
m
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W
e
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plution, and the mixture was extrafted
ashed with brine, dried over saoifiny s 'f'éte, and the solvent was
aporated under reducegigressure.
lumn chromatography (chlotofoim: nfdthanol = 100:0-92:8) to give the
asired 1-([3-D- glucopyranosyl)-39Q6-chloro-2-thienylmethyl)-4-methylben
2ne 19 (183 mq) . APCI-Mass m/Z 402/404 (M+NH4) [0303] In a manne

ydrogen

mosphere, and thereto were added dropwise successively 91 triethylsilane
.01 ml), and boron trifluoride die q

carbonate

ith ethyl acetate. The extract was

e residue was purified by silica gel

tion

e temperature for 3 hours.

similar to the method disclosed in any of the aboverrxgsples 1 to 4, the
corgf%oun s shown in Table |1 below were prepared from corresponding
startiiJ'Materialg; the numbers shawg iBa columi BiPbrepdrBEdrMAsthad”
in thée$able indicates the Example number, accordMgtt@Which(fHéZ)
d
Cl
5 S Et 1 416/418
X (M+NH.)
S nPr 396
6 ; U Tl (veNmy)
OMe
S _Et
7 ©/ \@/ 1 | 412 (M+NH,)
S _Et
8 oo \@/ 1 | 412 (M+NH,)
S
9 \@ 3 | 354 (M+NHa)




preparation was carried out. [0304] 92 Table 1 A CH20 O ~pO H HO OH
OH Prepa- Examp ration APCI-Mass les Ring A Ring B Metho (m/Z)d CI S
Et 416/418 51 (M+NH4) sn-Pr396 6/1 (M+NH4) OMe 7 1 412 (M+NH4)
SEt\sEt8MeO1/1412 (M+NH4) s 91/3 354 (M+NH4)93 390 101/\/
CI3(M8+NH4) S111/1396 (M+NH4) n-Pr

93 °
S
cl 388/390
10 [;:T/ \\Q_]/' 3 (M+NH.)
S
11 ) 1 | 396 (M+NH4)
n-Pr
Cl
19 n-Pr 1 430/432
(M+NHa)

OMe

1 | 426 (M+NHa,)

s -
wn wn
= =
3
Y

1 | 382 (M+NH,)

m
L,

Qe

416/418
15 1
M+NH
- ( 4)
Cl
6 S | 1 442/444
\ (M+NHa)
Cl
S F 430/432
17 [;j[ 1 (M+NHa)
Me
Cl
° 444446
18 \ /S\ 2 (M+NH;)




CI S n-Pr430/432 12 1 (M+NH4) OMe \N\'Sn -Pr 13 1426 (M+NH4) 1S 1
41/1382(M+NH4) Et 15SEt1/1ICl1416/418 (M+NH4) CI\'S 442/444
16/1(M+NH4) CI1117I\SEt1430/432 Me (M+NH4) CI 18 SA?2
444446 (M+NH4) Ss94 CICl422/424 19/1 (M+NH4) CI20N\IS||
Nk 1 478/480 (M+NH4) ClI

94 °

Cl

S_cl 422 /424

"o ©/ X Ve S
Cl

S 478/480

20 \I;:T/\[:j 1 (M+NHa)
Cl

s. I\ 470/472

21 [i:f/ { T s 2 (M+NH,)
Me

s 4\ 484/486

22 ©/ \ ] s~ ¢ 1 (M+NHa)
Cl

B 450/452

23 \L\l[c, 1 (M+NH.)
Cl

S5 436/438

2 4 \“:;]:Me 4 (M+NHL)
Cl

s I\ 504 /506

25 ©/ \ ] s~ C© 1 (M+NHa4)
Cl

S\ _CF 456/458

26 ©/ X 2| (MeNHY)




470/472 21/\S 2 (M+NH4) Me 484/486 221/ S Cl | (M+NH4) CI S Et

450/452 23 ClI 1 (M+NH4) CI24 NI S| Cl 4 436/438 Me (M+NH4) CI 251/
S Cl 1504/506 (M+NH4) CI S CF3456/458 262 (M+NH4)95 Cl27s\1
448/450 N (M+NH4) /s Cl 464/466 28 1 (M+NH4) Cl1 29 ~h 4 478/480 s

Cl (M+NH4) S OMe 30 N\ 11434 (M+NH4) \

95 °
Cl
0 7 s ~ | 448/450
SN (M+NHa)
\_/
S _-Cl 464 /466
- \@/ (M+NHa4)
Cl
S
478/480
29 ©/ \ /S\ cl (M+NHa4)
OMe
S
30 ©/ @ 434 (M+NH,)
Cl
- ©/ 4{;@ 438/440
\ (M+NHa)
S
32 Q/ @MG 418 (M+NHa)
S F
33 w 422 (M+NHj)
S
34 . /Q/ @ 422 (M+NHa)




CI\438/440 311 (M+NH4) \S\ 32418 (M+NH4) |/Me \SF331/1422
(M+NH4) s\34F /1422 (M+NH4)96 O Ets 35\ |\ 1448 (M+NH4) F 3
6 1422 (M+NH4) \ OMe 3 7 1 484 (M+NH4) S 3 8\S |1 472 (M+NH4) CF
S391/1/1418 (M+NH4) Me Sk401/al422 (M+NH4) F S~4112 418

(M+NH4) Me/

96 °
OEt
S
35 @ 1 | 448 (M+NH,)
F
S
36 @ 1 | 422 (M+NHq)
OMe
S
37 OO @ 1 | 484 (M+NHa)
S
38 @ 1| 472 (M+NH,)
CFs
S
39 Q/ ‘%;@ 1 | 418 (M+NH4)
Me
S
40 @\ 1 | 422 (M+NHa)
F
S
41 e @ 2 | 418 (M+NHa)
Me
S
42 \Q/ @ 1 | 418 (M+NH,)
Cl
43 S 1 452/454
\ Vo (M+NHa)




Me 4 2 1 418 (M+NH4) CI S 452/454 4 3\"Me 1 (M+NH4) 97 ClMe 441/
\ 1 1452/454 (M+NH4) CI S 472/474 45/Cl 1 (M+NH4) CIMe46S 1
466/468 (M+NH4) / Me Me S 4 7 I\ I\ 1 418 (M+NH4) CI S OMe 468/470 4
8 /1 (M+NH4) CI'S Cl 472/474 49 1 (M+NH4) CI Ilk CF3 506/508 50 2
(M+NH4) S 438/440

97 °
Cl
Me
452/454
4 4 S 1
M+NH
f;f <10 s
Cl
S
472474
45 ©/ @ L B VS N &)
Cl
Cl Me
s 466/468
Me
Me
S
47 _“Q;I::j 1| 418 (M+NHa)
Cl
i s s OMe 1 468/470
\ (M+NHa)
Cl
‘o s ¢l 1 472/474
\ (M+NHa,)
Cl
50 S CFs ) 506/508
\ (M+NHa4)
5 4 S ) 438/440
cl \ (M+NHa)




51Cl//2(M+NH4) 98 CIF 456/458 522 (M+NH4) FF 53 I\ I\ 2 440
(M+NH4) CI'S 438/440 54\/2 (M+NH4) Cl OMe 55 1 468/470 /\|
(M+NH4) CI 'S 468/470 56\1/OMe 1 (M+NH4) CI S 456/458 57 F 2
(M+NH4) CIF 58S Me 1470/472 /\ 1 (M+NH4) CI S 456/458 59\/2
(M+NH4) F99 CIF60 S 2 456/458

98 °
Cl
S F
5 456/458
\ (M+NHa)
F
S F
53 @ 440 (M+NHs)
Cl S
438/440
>4 ©/ ‘@ (M+NHs)
G OMe
S 468/470
>0 ©/ @ (M+NHs)
Cl
5 6 S 468/470
\ OMe (M+NHa)
Cl
S 456,458
57 /
@F (M+NH,)
Cl E
6 5 S Me 470/472
4 (M+NHa)
Cl
S
456,458
> 9 ©/ - : (M+NH.)
F




INT(M+NH4) CI'S 612 472/474 \/ (M+NH4) CIFS 62 1\\\2 440
(M+NH4) F Me s 452/454 4 (M+NH4) 6 3\c,' CI'S Ilk 438/440 6 4/CI\1/
2 (M+NH4) Et 65N\ 1432 (M+NH4) CF366 \2 472 (M+NH4) / CsCl 67
S 464/466 /\/ (M+NH4) 1000 Cl Me 68 1 478/480 (M+NH4) CI

99 °
Cl £
s 456/458
00 ©/ @ 2| (M+NHy)
N\
Cl
S
472/474
61 \; :;: 2 (M+NHa)
Cl
F
S
6 2 ‘*Q;I::]\ 2 | 440 (M+NHy)
F
Me
S
452/454
63 ©/ ‘@ 4| (M*NHy)
Cl
6 4 S ) 438/440
cl \ (M+NHa)
Et
S
65 —~§;I::j 1 | 432 (M+NHa,)
CF4
S
66 ‘*Q;I::j 2 | 472 (M+NHa)
Cl
464/466
o7 ©/ o Tl (MeNHY)




69\s\1482/484 (M+NH4) FCIF 7 0\S\1482/484 (M+NH4) Cl OEt 7
11508/510 (M+NH4) CI508/510 7 2\s/OEt1 (M+NH4) Cl/ 73s1
508/510 (M+NH4) OEt F7 41/ S\ 1448 (M+NH4) FOEt 751\ S\ 11492
(M+NH4) 101 F76 S\ 1492 (M+NH4) Et F77 S 1466 (M+NH4) F CI

100¢°
Cl
Me
478/480
°8 ©/ @ (M+NH,)
Cl
482/484
°9 ©/ @ (M+NH.)
F
Cl
F
482/484
70 Q/ @ (M+NH.)
Cl
OEt
508/510
. Q/ @ (M+NH.)
Cl
508/510
72 ©/ \S ) OEt (M+NHa)
Cl
508/510
73 S (M+NH,)
\ / OEt
F
7 4 [i:r/ s 448 (M+NHa)
\
F
OEt
75 [i:r/ S 492 (M+NH.)
\




\/482/484 78\S/F1(M+NH4) F79S OEt1492 (M+NH4) F8O0SF1
466 (M+NH4) F/F81S\11466 (M+NH4) Me 82 S 1 444 (M+NH4) Me 8
31/ S\F 1462 (M+NH4) 1020 Me /F 84\ S\ 11 462 (M+NH4) OMe 85 S
2 460 (M+NH4) Me 8 6 S\ | Me 1 458 (M+NH4) CI 8 7 1 478/480 s | Me

(M+NH4) Cl 498/500 8 8 S/ Cl 1 (M+NH4) Me 478/480 89S /Cl 1

(M+NH4) Me S 101°
F
76 S 492 (M+NHa)
\ /L
F
77 S 466 (M+NHa)
WAR!
Cl
482/484
78 ©/ S F (M+NHa)
\
F
79 S 492 (M+NHa4)
SRR
F
80 S . 466 (M+NHa4)
\
" F
8 1 S 466 (M+NH,)
\
Me
82 S 444 (M+NHa)
\_/
Me
83 S . 462 (M+NHa4)
\_/




90 1\\ OMe 1 474 (M+NH4) 09 1\ 2 426 (M+H) Et 1030 Me 09 2/ 2 440
(M+H) Et S\ 932382 (M+NH4) Et 94 S 2382 (M+NH4) Et s95 2 382
(M+NH4) Et 96 S 2 382 (M+NH4) Et Cl 416/418 97 S/ Et 2 (M+NH4) CI
416/418 98 S Et 2 (M+NH4) 9 9 1 404 (M+NH4) /hOOEt100 I/ 1 366
(M+NH4) O\1011/1 388 (M+NH4) 104 CI

102¢°
Me
F
8 4 S 462 (M+NHa4)
\
OMe
85 s 460 (M+NHa)
\_/
Me
86 S Me 458 (M+NH4)
\
Cl
478/480
87 S Me (M+NHa)
\
Cl
(P/ 498/500
88 S
Cl M+NH
\ / ( 4)
Me
(P/ 478/480
89 S
Cl M+NH
\ / ( 4)
Me
S
90 \ OMe 474 (M+NHa)
(0]
N/
91 \©\ 426 (M+H)
Z Et




4221424 102 C 1/ 1 (M+NH4) 0305] Example 103
1-((3-D-glucopyranosyl)-3-(benzothiazol-2-yl- methyl)-4-methylbenzene
[0306] Me MeS NOH NO O OH BrO OTMS HO 20 TMSO OH - OTMS
OH OTMS 221 Me Medim___ /N OMe O,.,OH,,OH O HO OH HO OH
OH OH 22 23 0307] In the above scheme, the symbols are as defined
above. [0308] (1) 1-(benzothiazol-2-ylmethyl)-5-bromo-2-methylbenzen e 20
(495 mg) was dissolved in tetrahydrofuran (5 ml) - toluene (10 ml), and the

ixture was cooled to -78C under argon
Me O
N/
92 | \©\ 2 440 (M+H)
7 Et
S
93 N \ \©\ 2 | 382 (M+NHa4)
Et
94 S \©\ 2 | 382 (M+NHa4)
Et
/ S
95 Q\ \©\ 2 | 382 (M+NHq)
Et
96 S~ \©\ 2 | 382 (M+NHa4)
Et
Cl
7? 416/418
97 S, \©\Et 2 (M-+NHz)
Cl
= 416/418
98 RS \©\Et 2 (M+NHz)
99 Q/ %D 1 | 404 (M+NHs)
S
O Et
100 \@/ 1 | 366 (M+NHa,)
O
101 S 1 | 388 (M+NH4)




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, 1050 1.57 ml). The mixture was stirred at
the same temperature for 10 minutes, and then, a solution of
2,3,4,6-tetrakis-0-trimethylsilyl-D-gluconol,5-lactone 2 (see USP 6,515,117)
(2.17 g) in toluene (5 ml) was added dy@pwise, and the mixture was further
stirred at the same temperature for 15 minutes to give a lactol compound 21.
Without isplating this compound, a solution of methanesulfonic acid (1.5 ml)
in methan ed to the reaction solution, and the mixture was
stirred at 1 overnigh-UrGey ice-cooling, to theymjxipise was
aded s \ carbonate splutjgn, xaad) the
Ixture ws 2thyl acetate e extract was washed with brine,
dried overlmagnesium sulfate,_and the solvent was evaporated under
reduced pressure to give a methyl ether compound 22, which was used in
the[salsaquent step without further purification. 0309] (2) A solution of the
abawvempethyl éther compound 22 in dichloromethane (20 ml)- acetonitrile
(10, m)was copled to 578C under argon atmosphers, and thereto were

adaeo oropW|se successwely trletnylsnane (I.22mi), and boron trifluoride

tempe(&tmre and stlrred at the same temperature for 30 minutes. Under
ice-cooling, a saturated aqueous sodium hydrogen carbonate solution was
added, and the solvent was evaporated undengeduced pressure. The

dried/qQv gnesium sulfate, and the solve
P ke
L ﬁoms o
20 ™SO M OTMS

OTMS o

[0307]
In the above scheme, the symbols are as defined above.

[0308]
(1)

1-(benzothiazol-2-ylmethyl)-5-bromo-2-methylbenzen
e 20 (495 mg) was dissolved in tetrahydrofuran (5ml) — toluene
(10 ml), and the mixture was cooled to -78°C under 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,



evaporated under reduced pressure. The residue was purified by silica gel
column chromatography (chloroform: methanol = 100:0-85:15) to give 1060
1-(~-D-glucopyranosyl)-3-(benzothiazol-2-ylmethyl)- 4-methylbenzene 23
(200 mgq) as colorless powder. APCI-Mass m/Z 402 (M+H). [0310] In a
manner similar to Examples 103, the compounds shown in Table 2 below
were prepared from corresponding stagting materials. [0311] 107 Table 2 A
CHIC OH O HO OH OH APCI-Mass Examples Ring ARingBm/zZ) CIS
4221424 104 NJ"; (M+H) ClI 105 g 480/482 ~\1(M+NH4) 0312] Example
106 12((3"BLglucopyrandsyy-2-shidre 3L fr-eRy2 beh2p[sjpme temperature
thigphen-2-yimetbyhbeazenéhen, 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 (5 ml) 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 the mixture
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.

[0309]
(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 (1.24ml), andboron 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 purified
by silica gel column chromatography (chloroform:methanol =

100:0-85:15) to give



[0313] 108 CICISS O.OHO,,.OAc HO OH ACO OAc - OH 24 OAc 25 ClI
OCIO nnl/S/1SO",0Ac O"'""OH AcO HO OAc OH OAc OH 26 27
0314] In the above scheme, AcO and OAc are an acetyloxy group. [0315] (1)
The compound 24 (9.61 g) obtained in Example 31 was dissolved in
chloroform (100 ml), and to the mixture were added acetic anhydride (21.6
ml), pyridine (18.5 ml), and 4-dimethylggminopyridine (128 mg), and the
mixture was stirred at room temperature for 3.5 days. Then, Chloroform was
evaporated under reduced pressure, and the residue was dissolved in ethyl
acétaté (200 Ty OTHerShition was' Reshet saéedssiveywith 16% aqueous
hydroghtoric aeig-selution, (watend Saturatedragueoys sadium hydrogesns s
carb})?aﬁ% SO'Mgﬂé" and brine, dried over magnesium sulfate, and treated
with’activafed carbon. The solvent was evaporated under reduced pressure,
and the residue was crystallized from ethanol to give a tetraacetate
compeungd 25 (6.14 g).

In a manner similar to Examples 103, the compounds shown in
Table 2 below were prepared from corresponding starting
materials.

[0311]



APCI-Mass m/Z 606/608 (M+NH4). [0316] (2) The above tetraacetate
compound 25 (1.00 g) was dissolved in dichloromethane (20 ml) , and under
ice-cooling, m-chloroperbenzoic acid (439 mg) was added thereto, and the
109 mixture was stirred a room temperature overnight. m-Chloroperbenzoic
acid was further added thereto, and the mixture was stirred again at room
temperature overnight. The reaction mixture was washed successively with
10% aqueous sodium thiosulfate solution, a saturated aqueous sodium
hydrogen carbonate solution, and brine. The mixture was dried over
magnesium sulfate, and ﬂzl%bé(ﬂvént was evaporated under reduced

pressure. The residue was purified by sillea~gel column chromatd
(hexane:ethyl acetate = 2:1 @,iyoxide compound 26
APCI-Mass m/Z 622/624 (M<NH4) [O§1 3) The above sulfoxia

Cq
te
di
fa
re

ops) was added thﬂ@to
r one hour. The solvent was
sidue was purified by silica g%lﬂ column chromatography

z nd the mixture was stirred at room tg
Evaparated under reduced pressu

graphy
(295 mg)
e

10 ml) -
ution, 2
smperature

e, and the

(ghloroform:methanol = 9:1) to give
L1((3:R:giseRyranosyd-ohloro-3-(1gxybenzolb thOpHEN 255y Imethyl)
benzene as pale yellow powder. APCI-Mass m/Z 454456 @M +NHi4) [0318]
Example 107 1-((3-D-dglucopyranosyl)-4-chloro-3-(1,1-dioxy- benzo[b]
thiophen-2-ylmethyl)benge S 422424
104 —<\N (M-+H)
cl
480/482
105 S (M+NHa)
%\ |
N
[0312]
Example 106 —(B-D—glucopyranosyl)—-4-chloro-3-(l-oxy-—

benzo[b]thiophen-2-ylmethyl)benzene

[0313]



The target compound was prepared in a manner similar to Example 106.
APCI-Mass m/Z 470/472 (M+NH4) [0319] Example 108
3,5-dimethyl-4-(4-ethylphenylmethyl)-1-([3-D-glucopyranos 110 yl)pyrazole
0320] Et Et Me Me Me N,N OBn O Me NHNH2 OBn 28 BnO O O " OBn
OBn BnO 30 OBn OBn 29 Et Me Me N,NOH O OH HO OH 31 0321] In
the above scheme, the symbols are agydefined above. 0322] (1)
3-(4-ethylphenylmethyl)-2,4-pentanedione 28 (700 mg)

AcO

AcO

[0314]
In the above scheme, AcO and OAc are an acetyloxy group.

[0315]
(1) The compound 24 (9.61 g) obtained in Example 31 was

dissolved in chloroform (100 ml), and to the mixture were
added acetic anhydride (21.6 ml), pyridine (18.5 ml), and
4-dimethylaminopyridine (128 mg), and the mixture was
stirred at room temperature for 3.5 days. Then, Chloroform
was evaporated under reduced pressure, and the residue was
dissolved in ethyl acetate (200ml). The solution was washed
successively with 10% aqueous hydrochloric acid solution,
water, a saturated aqueous sodium hydrogen carbonate
solution, and brine, dried over magnesium sulfate, and
treated with activated carbon. The solvent was evaporated
under reduced pressure, and the residue was crystallized from
ethanol to give a tetraacetate compound 25 (6.14 g).
APCI-Mass m/Z 606/608 (M+NHy) .

[0316]
(2) The above tetraacetate compound 25 (1.00 g) was

dissolved in dichloromethane (20 ml), and under ice-cooling,

m-chloroperbenzoic acid (439 mg) was added thereto, and the



and 2,3,4,6-tetra-0-benzyl-a,(3-D-glucosehydrazone 29 (1.70 g) (See
Schmidt, R. R. et al., Liebigs Ann. Chem. 1981, 2309) 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 undeygeflux 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
(héXafieiéthyl' agetdté = 66:10 F65™5)WBkfive gure overnight.

5-dimethylré-(4-atbylpbeayivnethyl}d -(2: 31 6del@i8dhe hereto, and the
nzyl-(3-D-glucopyranosyl)pyrazole 30 (299 mq) as a pale 1110, yellow
o A e SRS Db o Oy e b B0 T iy
compatinto30 1294 wig) was dissoikdinca mixturelof ethahol (B ndjiaadus
tetrahydrefuran (4 mihandadded thereto was, palladiumhydroxide 10

mg), and the mixture was stirred at room temperature for 16 hours under
hydrEget &t GEPHs A& HOn& pre8tre 1n86Iublé “hdtértais Wie e S
filtereteoffo and theyselvenihveas exaporatet] tirdes reducedpressuserihed

re%l%'gﬁ%é“’%%&@’c%%”g?&fé%@e diethyl ether. [0,give, the desied s 1 s:1:ca
3,5-dimethyl-4-(4-ethylphenylmethyl)-I-([3-D-glucopyranos yl)pyrazole 31

(1§ aseBIHESE pOWEERPRP CIIME3S P2t B7Y adsFp 324 Example
109 A4 4-ethylphenylmethyl)-b{ERrglucepyranosyl)y 1,2, st raxled0325]

622/624 (M+NH,) .

[0317]
(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-(R-D—glucopyranosyl)—-4-chloro-3-(l-oxybenzo[b]thiophen
—2-ylmethyl)benzene as pale yellow powder. APCI-Mass m/Z
454/456 (M+NH,) .

[0318]
Example 107

1-(B-D-glucopyranosyl)—-4-chloro-3-(1,1-dioxy—

benzo[b]thiophen-2-ylmethyl)benzene

The target compound was prepared in a manner similar to
Example 106. APCI-Mass m/Z 470/472 (M+NHy) .

[0319]
Example 108

3,5-dimethyl-4-(4-ethylphenylmethyl)-1-(f-D-glucopyranos




Et Br~ Et N~ N n-Bu3Sn : N-N\N OAc 33 N OAc O ~L OAc OAc AcOJOi
AcO = OAc OAc 34 32 Et N-N OH OH HOO OH 35 [0326] In the above
scheme, n-Bu is n-butyl group, and other symbols are as defined above.
1120 0327] (1) A solution of
4-(bromomethyl)-1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyran
osyl)-1,2,3-triazole 32 (500 mg) (Seefegderico G. H. et al., J. Med. Chem.
(1979) 29, 496), tri-n-butyl(4-ethylphenyl)tin 33 (604 mg) and
tetrakis(triphenylphosphine)palladium (0) (59 mg) in tetrahydrofuran (10 ml)
w r heating at 70C for 12 hours under argon atmosphere. The
reagii®no Mixture was cooled to room temperature, diluted with ethyl acetate,
and then, an aqueous potassium fluoride solytion-avas added thereto and the
mixture was tirted at room temperatyge fgr hour. Insoluble materials
were filte o , and the filtrate was washedwith water, and

Me

28 O OBn 30
BnO ; 0Bn
OBn 29
Et
Me
L D—Me
E—— N~
\ .oH
o]
OH
HO -
OH 4
[0321]
In the above scheme, the symbols are as defined above.
[0322]

(1) 3-(4-ethylphenylmethyl)-2, 4—pentanedione 28 (700 mg)
and 2,3,4,6-tetra-O-benzyl-o, fB—D-glucosehydrazone 29 (1.70
g) (See Schmidt, R. R. et al., Liebigs Ann. Chem. 1981, 2309)
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) to give 3,
5-dimethyl-4-(4-ethylphenylmethyl)-1-(2,3,4,6-tetra-0O-be

nzyl-B-D-glucopyranosyl)pyrazole 30 (299 mg) as a pale



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-0-acetyl-(3-D-gl
ucopyranosyl)-1,2,3-triazole 34 (90 mg) as a colorless solid. APCI-Mass m/Z
518 (M+H). [0328] (2) From the abov tetraacetate compound 34, the
desired 4-(4-ethylphenylmethyl)-1-((3-D-glucopyranosyl)- 1, 2, 3-triazole 35
was prepared in a manner similar to Example 106-(3) as a colorless solid.
APCEIINIaEs TR7 8586 {RM+ H P f0329)1Exdmnple’ 210 (M+H) -
4-(4eBthylphenylmethyl)-1-((3-D-glucopyranosyl)pyrazole [0330] 1130 Et Et
OTM3)N QAe BleN@Atetr3GdMSN MenbM$37 0 ACPOAcy DAe 38 Et Et

NNjQéAéCo%I\_flélopﬂl Q r%'%%%%l_e' %%Oegﬁgr%q Q%g’ga%'a' %Qtrahydrofuran
(4 ml), and added thereto was palladium hydroxide (100 mg),
and the mixture was stirred at room temperature for 16 hours
under hydrogen atmosphere under normal pressure. Insoluble
materials were filtered off, and the solvent was evaporated
under reduced pressure. The residue was crystallized from
diethyl ether to give the desired
3,5-dimethyl-4-(4-ethylphenylmethyl)-1-(f-D-glucopyranos
yl)pyrazole 31 (118 mg) as colorless powder. APCI-Mass m/Z
377 (M+H) .

[0324]
Example 109

4—(4-ethylphenylmethyl)-1-(B-D-glucopyranosyl)-1,2,3-tri

azole

[0325]

Et
© O
NN
N/\g n-BuzSn N
N

< N

) OAc 33 ) DOAc
\ o
(o} OAc
OAc AcO <
AcO E

3 OAc
OAc
32 34

[0326]
In the above scheme, n—-Bu is n-butyl group, and other symbols

are as defined above.



0331] In the above scheme, TMS is a trimethylsilyl group, and other symbols
are as defined above. 0332] (1) To a solution of
4-(4-ethylphenylmethyl)pyrazole 36 (495 mg) in acetonitrile (2.0 ml) was
added N,0-bis(trimethylsilyl)acetamide (1.05 ml), and the mixture was stirred
under heating at 60C for 2.5 hours under argon atmosphere. The reaction
mixture was cooled to room temperatyrgs and the solvent was evaporated
under reduced pressure to give crude
4-(4-ethylphenylmethyl)-1-trimethylsilylpyrazole 37, which was used in the
subdeduent reaction without further purification. 0333] (2) The above N-silyl
compound 373445 didsdiVed in dichloroethane (7.0 ml), and added thereto
wete melecutest sipve-4A powalet,(500amgy-O-acetyl-p-D-glucopyran

- RAAGDENE BN D ACORaNNe 38 At 0 0d. Minely sy,
trifluoromethanesulfonate (0.51 ml). The” mixture was stirred under heating at
hedltireat-s0cstor 812142 hdbirsAider Bfgon abmbsphére thivd pégetion t1in
][rlwigtyrez N}gﬁlﬁ Iﬁgwpla@l&o ﬁ@@@ﬁtﬁ@pe@t@@ @pphg@%}bﬂam@tﬂ@siwe (0)
iltered off. Subsequently, the filtrate was poured intg a saturate uequs
oo i LA 8 LA Gon  LHEL TGS WA SRAEs Res Wit
dichtoroiiéthare, Bhddried ovdesodiune suifate.spe selveritwaseaction

evaparated upder. reduced pressure, anduthe-residua was purified by silica

gel column chromatography (hexane:ethyl acetate = 80:20 - 50:50) to give
4-@<Ethyigherdimettyi- (23,4 Bttt oRletyis(3ib-g - nor 1de solution

was added thereto and the mixture was stirred at room
temperature for one hour. Insoluble materials 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-0O-acetyl-pf-D-gl
ucopyranosyl)-1,2,3-triazole 34 (90 mg) as a colorless solid.
APCI-Mass m/Z 518 (M+H).

[0328]
(2) From the above tetraacetate compound 34, the desired

4—(4-ethylphenylmethyl)-1-(B-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).

[0329]
Example 110

4-(4-Ethylphenylmethyl)-1-(B-D-glucopyranosyl)pyrazole
[0330]




ucopyranosyl)pyrazole 39 (610 mg) as a colorless semisolid. APCI-Mass
m/Z 517 (M+H). 0334] (3) From the above tetraacetate compound 39, the
desired 4-(4-ethylphenylmethyl)-I-((3-D-glucopyranosyl)pyrazole 40 was
prepared in a manner similar to Example 106-(3) as colorless oil. APCI-Mass
m/Z 349 (M+H). [0335] In a manner similar to Example 110, the compounds
shown in Table 3 below were preparggfkom corresponding starting
materials. [0336] 1150 Table 3 A CH2\ CH2CH3 O ,OHp HO OH OH
Examples Ring A APCI-Mass m Z 111 CH3 N/ 363(M+H) 112 CH3 N \N
363(M+ el 3 ff 376(M+H @ B 1 4 393(M+NH4) N O

R otms [ OAc
N~ N~
N \ a7 ~OAC
H 36 TMSN® ~Me T™S o
A
cO " NoAc
OAc 38
Et Et
» S
~N N<
) \‘\OAC N \\OH
Q o]
. O\J);::;‘OAC \J}i::;‘OH
C < <
DAc HO ]

[0331]
In the above scheme, TMS is a trimethylsilyl group, and other

symbols are as defined above.

[0332]
(1) To a solution of 4-(4-ethylphenylmethyl)pyrazole 36

(495 mg) in acetonitrile (2.0 ml) was added
N,O-bis(trimethylsilyl)acetamide (1.05ml), 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.

[0333]
(2) The above N-silyl compound 37 was dissolved in

dichloroethane (7.0 ml), and added thereto were molecular
sieve 4A powder (500 mg),
1,2,3,4,6-penta-O-acetyl-pf-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



115 415(M+NH4) 116 N/ 399(M+H) N 1116 117\ %N 399(M+H) N 0337]
Example 118 3-RS-(4-ethylphenylmethyl)-I-((3-D-gluco-
pyranosyl)-2,3-dihydroindole [0338] Et Et 7 7 /j CI OBn OBn H 41 O BnO
OBn OBn Bn0 OBn 42 OBn 43 EtOH O OH HO OH 44 0339] In the
above scheme, the symbols are as defined above. 0340]

114-°

hours under argon atmosphere. The reaction mixture was
cooled to 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 twice with dichloromethane, 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 =80:20 -50:50)
to give
4—(4-ethylphenylmethyl)-1-(2,3,4,6-tetra-O-acetyl-pf-D-gl
ucopyranosyl)pyrazole 39 (610 mg) as a colorless semisolid.
APCI-Mass m/Z 517 (M+H).

[0334]
(3) From the above tetraacetate compound 39, the desired

4-(4-ethylphenylmethyl)-1-(f-D-glucopyranosyl)pyrazole 40
was prepared in a manner similar to Example 106-(3) as
colorless oil. APCI-Mass m/Z 349 (M+H).

[0335]
In a manner similar to Example 110, the compounds shown in

Table 3 below were prepared from corresponding starting
materials.

[0336]



(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)-IH-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
Cicchillo R. M. et al., Carbohydrate Research (2000) 328, 431) in acetonitrile
(20 ml), and the mixture was stirred at room temperature overnight. The
reaction mixture was poured into 2N aqueous hydrochloric acid solution, and
the mixture was extracted with diethyl ether. The extract was 117 washed
with brine, dried over magnesmm su;lf:ale and the solvent was evaporated
under reduce column

chromatogra . ¢ acetate 'G\ 0 - 85:15) to glve
3-(4-ethylphenylmethyl)-1- 4 -%Fa-zy@ﬁ?:)@l'j%
lucopyranosyl)-1H-indole 43 (§.04 g) as a pale yellow syrup. APCI-Mass m/Z
758 (M+H). [0341] (2) From the glawve tetrabenzyl compound 43, the desired
3-RS-(4-ethyIphenylmethyl D-glucopyranosyl)- -2,3-dihydroindole 44
was prepared inam oHExample 108-(2) as pale pink powder.
APCI-Mass m/Z 400 (M+H). @ﬁ42] Example 119
]_-(~-D_g|uco|p\/rnnnc\/l\_ -chloro-3- (':. (7 pyr imidinyD-2-t
hienylmethyl)BeRBREf0343] 1RE"EACT AP(CI /l‘g‘)”lss
m
111 CHg
‘A 363(M+H)
“N
v
112
/ \N 363(M+H)
CH3 N’
v
113 m/
0PN 376(M+H)
\J
114 | X
NS0 393(M+NHg4)
v
115
N 415(M+NHa)
N
)
116
N/ \ 399(M+H)
"N
|/




CI CO2H CO2H COzH O OHOBNn OBn OBn O " O Br O 45 BnO "'OBn BnO
OBn BnO OBn OBn OBn OBn 46 47 48 CI CI Cl OH CONMe(OMe) CHO
S OBrOBnBrS O,,,0OBn BnO OBn BnO OBn | S Br BhO OBn OBn OBn 51

OBn 495052 CICIN_CI BrN ©O,,,0Bn,,,0OBn,,,O0N~ Bn0 OBn OBn
n-Bu3Sn N Bn0O OBn OBn HO OH 53 54 55 OH 56 0344] In the above
scheme, the symbols are as defined abgve. [0345] (1) To a solution of
5-boromo-2-chlorobenzoic acid 45 (1.22 g) in a mixture of tetrahydrofuran

(20 ml) - toluene (20 ml

was added dropwi

e n-butyl lithium (

.44 M hexane

solution, 4.26 mb) dt 778C under argopn atmosphere. The mixture was stirred

2,3,4,6-tetra;0-benzyl-[StD-glwgglastgne 46|(2.1

at -78C for 30 minutes, and agd ri MRopwise the ??‘Wﬁsrﬁ soluition of

A

[0337]

Example 118 3-RS-(4-ethylphenylmethyl)-1-(Rf-D—gluco-

pyranosyl)—-2,3-dihydroindole
[0338]

g8
O ) % N OBn
N R
H

BnO

OH
HO B
OH 44

[0339]
In the above scheme, the symbols are as defined above.
[0340]

(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
Cicchillo R. M. et al., Carbohydrate Research (2000) 328,
431) in acetonitrile (20 ml), and the mixture was stirred
at room temperature overnight. The reaction mixture was
poured into 2N aqueous hydrochloric acid solution, and the

mixture was extracted with diethyl ether. The extract was



toluene (10 ml), and the mixture was further stirred at 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 119
hydrochloric acid solution, and extracted with ethyl acetate. The extract was
washed with brine, and dried over magngsium sulfate. The solvent was
evaporated under reduced pressure to give a crude compound 47 as oil,
which was used in the subsequent step without further purification. [0346]
(2)"Frié aBoveé [dtuBE CotnpAtinG A 7a8S dissolved i dichibrémetiiane B3G
ml} angethereie were addeddopwise ddisopiopyldsilane«(2.46mmd) apdibaren
trifluoride di ther complex 52 at -78C. S sequ ntly, the mixture
ol i O Tor b RO st e k5 Rk & St aqueous
sodiugx aydrogery carsorate sotutich dhd- tRé miktureowas farther stirred for
20 ipytes. The reaction mixiyre;was made acidie by additign of 199%p_ 4
aqueous hydrochloric acid solution and extracted with ethyl acetate. The
exﬁr&&%%%a?s%’éd with it <hd tried BYep TR Sulratd THer -
solveat wassevaparated underyeduced pressure, and the residue was
purfd%q P}/ silica gel chromatography (chloroform: methanol = 100:1 - 50:1)
to give)a Gargpound 48, {1419} 25,0il, 0 ﬂ?LéﬁM@ﬁdcqmpoyﬂg 48.CL-410)

was dissolved in dichloromethane (10 mgr and added thereto was oxalyl
chiorite | (?ﬁﬂ?%ﬁé%?ﬁﬁfﬂﬁé@%ﬂ?rea “atrodny tethpBrAare i 3 hours. The
solveanaﬂgz\oamratﬁﬂunder redueed ressute ta: givena €oresponging o

acﬁicmo elggg(Z) as pale pink powder. APCI-Mass m/Z 400
(M+H) .

[0342]
Example 119

—(B-D—glucopyranosyl)—-4-chloro-3—-(5-(2-pyrimidinyl)-2-t

hienylmethyl)benzene
[0343]




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 OC. The mixture was stirred at room
temperature overnight, and the reaction mixture was washed 1200
successively with 10% aqueous hydrochloric acid solution, water, a
saturated aqueous sodium hydrogen caghonate solution and brine. The
mixture was dried over magnesium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by siglca gel column
chromatography (hexane:ethyl acetate =,4:1-2:1) to givela ggmpound 49

(784 s.pale yellow oil. APC @ ssm/z 739/741 NH4). [0348] (4)
The compound 49 (.22 g) was dissslved in tetrahydroffirapg (20 ml), and the
mixture,was cool Q78C under & “é)(%rh atmosphere.STothe mixture was
added,siropvé tylaflitminumYogeride (1.OBIQ/? golution, 4.2 ml),

and the mixture wassstirred at the S&me temperature forifgn hours. Added
thereto was 10% dfueous hydrochioric acid solution, and the mixture was
extracted%it@oﬁm%hgcetate. Th€ extract was washed sugtessively with a

saturated agueous sodium hyd ug carbonate solutio d brine-sThe
extract wsgriedwer_magnes im sulfate-and-the solvent was evaporated
under redu ‘éanpressure. The rs"t?ér\/v%i%ﬁgerd by siticay & column
chf® raphy (hexane®thytacetate = 9:9) to gi¥@atempernd 50 (771
mg) as pald yellow oil. APCI-Ma&%s m/Z 686/682 (M+NH420349] (5)
2,5-dibrorﬁothiophene 51 (1.3T g) was dissolved in tetrahydrofuran (30 ml)

and the ture was cooled to -78C ¢

NAj
BnO. . 0Bn )\\ _ BnO.

[0344]
In the above scheme, the symbols are as defined above.

[0345]
(1) To a solution of 5-boromo-2-chlorobenzoic acid 45

(1.22 g) in a mixture of tetrahydrofuran (20 ml) - toluene
(20 ml) 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-0-benzyl-f-D-glucolactone 46 (2.16 g) in
toluene (10 ml), and the mixture was further stirred at 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% agueous



under argon atmosphere. To the mixture was added dropwise 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 (15 ml), and the mixture was
1210 stirred at -78C for 2 hours. Added thereto was a saturated aqueous
ammonium chloride solution, and themixture 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

residde Was prified by sifit 'get colanth ChroAtSEraphY (iexane ety te -
acetatec =t 1 -t41l) dougive edcampowid b2, (262 mg) as palerbrowm @ik um
APCI Mass m/Zf 842/844 ( NH4) \20359]51 éG%Tuhrg > .COMPo uncdegz was Stqjeraeted
in a manner S|mﬁ1ar ?0 xam Vire % ﬁo P

1-(2¢8, @W@et@a-@:béﬁzwq@lu@l@céﬁyﬁ@%yl) which was used in the

-3-(Rrbremes2thienyimethyl)sd-chigrobenzene 53 as.a pale. yellow solid.
APCI Mass m/Z 826/828 (M+NH4) [0351] (7) A mixed solution of the above

tetra 0- benz S-D- gluco rano ) -3-(5-
brontm 2-thidlyIfetiy) %Eﬁlor&?m ene S5 )%2665 gpssotved in

tri-adouty 2 qyeirhidirey 054 {137 ang) ahdrbisftripheayiphdsphitepalladium
(INdichloride (9, mg) in N-methy! raxrfym%%ﬁ (- mi) wasigtired,at 1006

four 7 hours under argon atmosphere. The mixture was cooled to room

terfipfatieTaha waterwas é@d’ed?ﬁe?eto antP et HRiXtUre WS ktralcted

withethykacetate athe extract wase washed with watee andrsuhsesuenlyavith

t)erlnueceand drlgda%\{leero magn lHIer guldartggél'rpecgt%l%g% was evalpcorated unger
the mixture was further stirred for 20 minutes. The reaction
mixture was made acidic by addition of 10% agueous
hydrochloric acid solution, and extracted with ethyl acetate.
The extract was washed with brine, and dried over magnesium
sulfate. The solvent was evaporated under reduced pressure,
and the residue was purified by silica gel chromatography
(chloroform:methanol = 100:1 - 50:1) to give a compound 48
(1.41 g) as oil.

[0347]
(3) The compound 48 (1.41 g) was dissolved in

dichloromethane (10 ml), and added thereto was oxalyl
chloride (2ml). 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



pressure. . The residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 4:1 - 2:1) to give
1-(2,3,4,6-tetra-0-benzyl-[S-D-glucopyranosyl)-4-chloro-3
-(5-(2-pyrimidinyl)-2-thienylmethyl)benzene 55 (93 mg) as pale brown oil.
APCI-Mass m/Z 826/828 (M+NH4). 1220 0352] (8) To a solution of the
above 1-(2,3,4,6-tetra-0-benzyl-[S-Diglyeopyranosyl)-4-chloro-3
-(5-(2-pyrimidinyl)-2-thienylmethyl)benzene 55 (90 mg) in ethanethiol (1.5
ml) was added boron trifluoride ether complex (0.42 ml) at OC, and the
MIXEBFE Fras Stirted ot F8onf teAfpetattie biErAlht OTRE rAtkxidreSwAs cooled
agautorCa andl added dhargie yveresa saturatediagyeaus sodiadydrogen
carbonate solufion and.an adieous sadium thiosulfate solution, The midure
was extracted Wi eﬁwyrf ai:etaPe and telfra%ydérlofuran, and the extract was
dried bver magnesitie stifateThe selvemnvasevdporated uneér¢educed

pressuke., e residuevas; purified by silica gel golumn chromatographyy,
(chloroform:methanol = 19:1 - 9:11)3gogive the desired ,

1- (DR ICEH R RASsy - A%aNG1 5 3B (2 o5 Fiftfidinyl) i1 —2: 1) to give a
thierylmethyl)Benzermsa 5692 7amg)y asspale Vetlowopawdera PAR Qi-Mass Y/ Z

44%‘95/]*7(4\ﬂ+'(|r)r+59§53] Example 120

1-((3-D-gIucopyranésyl)-3-(5-(6-fluoro-3-pyridyI)-2-thien
yimeéthyBl4-methylbenzene 40354] 1230 MeMe-Cl HO
(4) The compound 49 (1.22 g) was dissolved in

tetrahydrofuran (20 ml), and the mixture was cooled to -78°C
under argon atmosphere. To the mixture was added dropwise
diisobutylaluminum hydride (1.0 M toluene solution, 4.2 ml),
and the mixture was stirred at the same temperature for 3
hours. Added thereto was 10% aqueous hydrochloric acid
solution, and the mixture was extracted with ethyl acetate.
The extract was washed successively with a saturated aqueous
sodium hydrogen carbonate solution 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
= 9:1) to give a compound 50 (771 mg) as pale yellow oil.
APCI-Mass m/Z 680/682 (M+NH,) .

[0349]
(5) 2,5-dibromothiophene 51 (1.31 g) was dissolved in

tetrahydrofuran (30 ml) and the mixture was cooled to -78°C
under argon atmosphere. To the mixture was added dropwise
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 (15 ml), and the mixture was



,»OACF jo,~OH N HO AcO OAc/ OH OAc (HO)2B 19 57 58 Me Me S _N
/IFIF O,,,OAc 1"OH Aco O OAc HO OAc = OH 59 OH 60 0355] In the
above scheme, the symbols are as defined as above. [0356] (1) The
compound 19 obtained in Example 4 was treated in a manner similar to
Example 106- (1) to give 1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)
-3-(5-chloro-2-thienylmethyl)-4-methylbenzene 57 as colorless crystals.
APCI-Mass m/Z 570/572 (M+NH4) [0357] (2) A solution of the above

1-(2,3,4,6-tetra-0- acetyl [S lucopyranosyl)
-3- %E?bﬁﬁ?r@ Qtth‘lgﬁylﬁwéfl’&l)?}-‘ﬁﬁéﬁﬁylbéﬁjié% 5750t @ saturated

6- fh@ﬁ@p}d@dlﬁlﬁnﬁu@mmm@}ﬁ@@lﬁ&(ﬂcﬁm@)on, and the mixture was
tri- te t but 0S net rafluoro orcaC|d ddu t 4 otassm
60(51 Gk E%&lg bE o ? %lpallamf%?m%)u(lﬁ mg

flusride mg) and tris enzyI| eneacetone
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/Z 842/844 (M+NHy) .

[0350]
(6) The compound 52 was treated in a manner similar to

Example 3- (2) to give

-(2,3,4,6-tetra-0-benzyl-pf-D-glucopyranosyl)
-3-(5-bromo-2-thienylmethyl)—-4-chlorobenzene 53 as a pale
yvellow solid. APCI-Mass m/Z 826/828 (M+NHy) .

[0351]
(7) A mixed solution of the above

-(2,3,4,6-tetra-0-benzyl-p-D-glucopyranosyl) —-3-(5-
bromo-2-thienylmethyl)-4-chlorobenzene 53 (200 mg),
tri-n-butyl (2-pyrimidinyl)tin 54 (137 mg) and
bis(triphenylphosphine)palladium (II) dichloride (9 mg) in
N-methyl-2-pyrrolidinone (5 ml) was stirred at 100°C four
7 hours under argon atmosphere. The mixture was cooled to
room temperature, and water was added thereto, and the
mixture was extracted with ethyl acetate. The extract was
washed with water and subsequently with 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 = 4:1 - 2:1) to give

-(2,3,4,6-tetra-0-benzyl-p-D-glucopyranosyl)—-4-chloro-3
- (5-(2-pyrimidinyl) -2-thienylmethyl)benzene 55 (93 mg) as
pale brown oil. APCI-Mass m/Z 826/828 (M+NH,) .



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 dried over magnesium sulfate. The solvent was evaporated
under reduced 124 pressure and the residue was purified by silica gel
column chromatography (hexane:ethy} acetate =90:10- 70:30) to give
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-
-(6-fluoro-3-pyridyl)-2-thienylmethyl)-4-methylbenzene 59 (44 mg) as
colb?l%%% krystals. APCI- Mass m/Z 631 (M+NH4). [0358] (3) The above
1-(2'8 4, 6118 trA- G2 IB-BlgIbEGpgramEEYI)-3-(5-
(61me033@y6|dthzémenybmetjnyl)%mn@thydhﬁrmm%m(wmgbm 3
destyetiny ariosane (6 HURYENIONIRN (BInD. Aodatde) ErP,

was 2N so um ydrOX|de 2m he mlxture was stirred at room

terfiperataie forlone heuk ! TheahiddrefalThade Eeidie U ad@ition ot

aqueeys &itrico acidsojutieny and the mixiure was-exirasted with.gthyl room
acetate. The extract was washed successwe €y with a saturated L.aqueous,

soctilunl?‘ﬁyarogen carﬁong%?a solu%on anﬁ Brlne an&?ﬁen drlgé1 over sodlufn
sulfate. ddwesolvent aas vevaporated undee fedyced pressurento giverthgen

desizeq 13D 9&%9998@%91%}")5@1 (Fc(Bafluiaros3puridyDrd-dhigne o

ylmethyl)-4-methylbenzene 60 (34 mg) as colorless powder. APCI-Mass m/Z
463?&@@%92) [ THE§%HﬂﬁveﬁleXtraCted with ethyl acetate and

1-((3-B-ghucopyranasyl)-4nchlore- 3=(2-(Grphenyk 2thieny| o)ethyhhenzeneim
The target comppund was oblained in.a manaer SIMIANLY . .4 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 56 (27 mg) as pale yellow powder.
APCI-Mass m/Z 449/451 (M+H).

[0353]
Example 120

—(B-D—glucopyranosyl)-3—-(5-(6-fluoro-3-pyridyl)—-2-thien

ylmethyl)-4-methylbenzene
[0354]




Example 1, from 5-bromo-2-chloro-I-(2-(5-phenyl-2-thienyl)ethyl)benzene.
APCI-Mass m/Z 478/480 (M+NH4). [0360] Example 122 1250
1-(~-D-glucopyranosyl)-3-(5-(3-dimethylaminophenyl)-2-th
ienylmethyl)-4-methylbenzene [0361] (1)
1-(2,3,4,6-tetra-0-acetyl-~-D-glucopyranosyl)
-3-(5-chloro-2-thienylmethyl)-4-methyjbenzene 57 obtained in Example 120
(1) and 3- dimethylaminophenylboronic acid were used and treated in a

-(2 3, ,6 etra O-acetyl-~ luBopy ranosyl)

f'g e'ﬂhylamlnopheny(?- - |eﬁ§4meth}§| 5 Mylb enzene was
treated w?'é manner similar to Exa?nple7106 (3) 2to give the target compound.
APCI-Mass,n/Z 470 (M+H) [0363] Example 123
syh4-chloro-3-(5- (3“‘°cyanosphe)<|l) -2t

64] (1) A @a sofutied.of) "
1-(2,3,4,6- t trasR-benzyl-~-D-glucopyra osg/
-3-(5zk10 R0- -thienylmethyl)-4- chIoroZene 53 (1.24 g) obtained in
Examplé 19 -£6), 3-cyanophenylfbronic aoid (270 ml),
bis(triphenylphosphine)palladium (11) d|8HIog6je (54

[0355]
In the above scheme, the symbols are as defined as above.
[0356]

(1) The compound 19 obtained in Example 4 was treated in
a manner similar to Example 106- (1) to give

-(2,3,4,6-tetra-0O-acetyl-pf-D-glucopyranosyl)
-3-(5-chloro-2-thienylmethyl)-4-methylbenzene 57 as
colorless crystals. APCI-Mass m/Z 570/572 (M+NHy) .

[0357]
(2) A solution of the above

-(2,3,4,6-tetra-0O-acetyl-pB-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
aqueous ammonium chloride solution and the mixture was
extracted with ethyl acetate. The extract was dried over

magnesium sulfate. The solvent was evaporated under reduced



mg) and 2M aqueous sodium carbonate solution (2.3 ml) in
1,2-dimethoxyethane (12 ml) was heated under reflux for 4 hours. The
mixture was diluted 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 1260 pressure. The resiglue was purified by silica gel column
chromatography (hexane:ethyl acetate = 7:1 - 5:1) to give
1-(2,3,4,6-tetra-0-benzyl-[S-D-glucopyranosyl)-4-chloro-3

- (GEREEYASh RNy I ZetHiEAYITEthy AP enzehe (191 2Y) st toforkess bt umn
AP&IrMass suiZa849/852 {MNBEH4){0365% (2} d hesabave- 70:30) to give
1-(2,3,4,6;tetra-0-benzyl-[S-D-glucopyranosyl)-4-chloro-3
O B R e b ey hason ad ke 34 Ped in a
manffer Similaptc’ Examiple B-(3) td giveythestarget conpsdeind-astotordess
powgler AP Cl=Mass Jniz 489/49L (MNHA)]0366], Fxample 324 (vann,) .
1-((3-D-glucopyranosyl)-4-methyl-3-(5-(5-pyrimidinyl)-2-t

hie S?—ﬁ 9h¥I%benzene [0367] (1) A mixed solution of

1-(23 4,6 t8tra202t8tyl-[S-D-glucopyranosyl)
-3-(5-thicto42-thieayimethydcéimeth§tiernzensoby (600 swd) -obtdined in
EXQQHﬂ%ﬂé%ngBHﬁgﬂ%&yg§j§ﬂgﬂﬁgxgmﬁE&999fnqlmethylbenzene 59

tri-tert-butﬁphosphinetetraﬂuoroborlc acid adduct (116 mg), cesium fluoride

(418 Mgy r‘f@%r%taﬁ%h‘é?ﬁdéﬂe]ac‘éf&%%iﬁﬁlIél‘&ii{?ﬁf (DFo1g P furan
1, 4Acdioxane @&mdwas heated tndes seflux as 10 ford3 oxide (2 ml) .

The mixture was stirred at room temperature for one hour.
The mixture was made acidic by addition of an aqueous citric
acid solution, and the mixture was extracted with ethyl
acetate. The extract was washed successively with a
saturated aqueous sodium hydrogen carbonate solution and
brine, and then dried over sodium sulfate. The solvent was
evaporated under reduced pressure to give the desired
1-(R-D—glucopyranosyl)-3-(5-(6-fluoro-3-pyridyl)—-2-thien
ylmethyl)—-4-methylbenzene 60 (34 mg) as colorless powder.
APCI-Mass m/Z 463 (M+NHy) .

[0359]
Example 121

1-(B-D-glucopyranosyl)—-4-chloro-3-(2-(5-phenyl-2-thienyl

)ethyl)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+NH,) .

[0360]
Example 122




hours under argon atmosphere. Insoluble materials were filtered off, and the
filtrate was diluted with ethyl acetate and washed with brine. The solvent was
evaporated under reduced pressure, and the residue was purified by silica
gel column chromatography (hexane:ethyl acetate = 75:25 - 40:60) to give
127 1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-4-methyl-3
-(5-(5-pyrimidinyl)-2-thienylmethyl)benzenre (266 mg) as colorless crystals.
APCI-Mass m/Z 597 (M+H) [0368] (2) The above

mafmeylsr@ﬂayttq Examuﬂﬁﬁﬂ&(&)etﬁeglve the target compound as colorless
APCI-Mass m/Z 429 (M+H). [0369] Example 125
\gﬁi % Lico&yrangsgll e%hlgr% (:Zephengl thlflng%,n ertllg%lbepzene The
target compound was prepared In a manner simifar to Example 1 starting
fron? 5-Grofid-2rchiéro-H{2phers-Bvthiazotyiridthy heerzére 2 hPEFMasS
ml;ﬂ@%ﬁ@i@'ﬂ&b [%onbri%%a?nﬁl(ﬁn%%@]ylgmlnophenylboronlc acid
D-glucopyranosyl)-4-chloro-3-(5-(3-pyri 2-thien_ylmet enzene
ﬁe(ll’}s].e((J;() gglu%:%pyranosyl) g ggr ¥2m1 ar t ExarX}:?P %S
-4 -¢Rhloro<3¢5schldro2-thiehydmetiyl foehzenetobtainéd inlucopyranosyl)

-3-(5-(3-dimethylaminophenyl)-2-thienylmethyl)-4-methylb

enzene. APCI-Mass m/Z 638 (M+H).

[0362]
(2) the above

-(2,3,4,6-tetra-0O-acetyl-pf-D-glucopyranosyl)
-3-(5-(3-dimethylaminophenyl)-2-thienylmethyl)-4-methylb
enzene was treated in a manner similar to Example 106-(3)
to give the target compound. APCI-Mass m/Z 470 (M+H).

[0363]
Example 123

— (B-D—glucopyranosyl)—-4-chloro-3—-(5-(3—-cyanophenyl)-2-t

hienylmethyl)benzene

[0364]
(1) A mixed solution of

-(2,3,4,6-tetra-0-benzyl-pf-D-glucopyranosyl)
-3-(5-bromo-2-thienylmethyl)—-4-chlorobenzene 53 (1.24 g)
obtained in Example 119 - (6), 3-cyanophenylboronic acid (270
ml), bis(triphenylphosphine)palladium (II) dichloride (54
mg) and 2M aqueous sodium carbonate solution (2.3 ml) in
1, 2-dimethoxyethane (12 ml) was heated under reflux for 4
hours. The mixture was diluted 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



Example 19 was used and treated in a manner similar to Example 106-(1) to
give 1-(2,3,4,6-tetra-0-acetyl-[S-D- glucopyranosyl)4-chloro-3-(5-
-chloro-2-thienylmethyl)benzene as colorless crystals. APCI-Mass m/Z
590/592 (M+NH4). 0372] (2) The above 1280
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)- -
4-chloro-3-(5-chloro-2-thienylmethyl)herzene and tri-n-butyl(3-pyridyl)tin
were used and treated in a manner similar to Example 124 to give the target
compound as colorless powder. APCI-Mass m/Z 448/450 (M+H) [0373]
ExBRPIEY2T- 1-{(3D-GRILOP§ratiosyh 35S cyahophetyd)- 2thieryl-umn
methylp-d=meihylbenzene{i)d-(@:3.4164eka0-acetyi-{$S-B-gucopyrangsy
-3-(5-chlayo-2-thienylmethyl)-4-methylbenzene 57 obtained. in Ex le

70 00 5 Ly AP ROrRIA ALid b o St eNei i Taer
similgrto Exampleo220(2) té givelenylmethyl) benzene (1.12 g) as

1-2c3.4:6-tefra-0racetyldS 1Drglycopyranesyl) <3 (S-(3ayx, ) .
anophen)ﬁl)-z-thienylmethyl)-4-methylbenzene. APCI-Mass m/Z 637

(Mlﬂg-? . 0374%9(]22 The above

(2'3 4 gR&r AR
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-(3-cy
andphenyl)-2-thiesylmethybsmethplbenzéne was asedand- 4redtédin a3

manper @mﬁcgg&%@%'@_lﬁ_@%@et&%mg 1tArgeLeamPoUNd 3s colarless
powder. APCI-Mass m/Z 469 (M+NH4) [0375]
treated in amanner similar to Example 3-(3) to give the target
compound as colorless powder. APCI-Mass m/Z 489/491
(M+NHy) .

[0366]
Example 124

1-(R-D—glucopyranosyl)—-4-methyl-3-(5-(5-pyrimidinyl)-2-t

hienylmethyl)benzene

[0367]
(1) A mixed solution of

1-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyl)
-3-(5-chloro-2-thienylmethyl)-4-methylbenzene 57 (600 mg)
obtained in Example 120-(1), tri-n-butyl(5-pyrimidinyl)tin
(600 mg), tri-tert-butylphosphine-tetrafluoroboric acid
adduct (116 mg), cesium fluoride (414 mg), and
tris(dibenzylideneacetone) dipalladium (0) (91 mg) in
1,4-dioxane (18 ml) was heated under reflux at 100°C for 3
hours under argon atmosphere. Insoluble materials were
filtered off, and the filtrate was diluted with ethyl acetate
and washed with brine. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (hexane:ethyl acetate =75:25-40:60)

to give



Example 128 1-((3-D-glucopyranosyl)-4-chloro-3-(5-pyrazinyl-2-thienyl
methyl)benzene [0376] 1290 CI CI Cl COzt-Bu L CO2t-Bu CO2t-Bu | OH
OMe 00,,,0TMS O,,OH Br61 O OTMS TMSO OTMS HO OH TMSO
OTMS OTMS OH OTMS 262 63 CI CI CI 0 CO2t-Bu CO2H g / Br OMe
OMe OMe ,,.0Ac O "OAc S O,,.0Ac OAc Ac0O O Ac0O OAc/ Br AcOOAc
OAc OAc 66 OAc 64 6567 Cl OH Cl-QH CI Br fr\/ Br OMe OAc AcO
OAHO -HOOHOACOHOH 686970 CICICI N[BrS/SN//~ O,,.OAc

n-Bu3Sn N11 O OAc O "OH
1-(2,3,4,6-tetra-0-acetyl-f-D—-glucopyranosyl)—-4-methyl-3

—(5-(5-pyrimidinyl) -2-thienylmethyl)benzene (266 mg) as
colorless crystals. APCI-Mass m/Z 597 (M+H).

[0368]
(2) The above

1-(2,3,4,6-tetra-0O-acetyl-pf-D-glucopyranosyl)—-4-methyl-3
- (5-(5-pyrimidinyl)-2-thienylmethyl)benzene was used and
treated in a manner similar to Example 106-(3) to give the
target compound as colorless powder. APCI-Mass m/Z 429
(M+H) .

[0369]
Example 125

1-(B-D-glucopyranosyl)—-4-chloro-3-(2-phenyl-5-thiazolylm

ethylbenzene

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).

[0370]
Example 126

1-(p-D—glucopyranosyl)—-4-chloro-3-(5-(3-pyridyl)-2-thien

ylmethyl)benzene

[0371]
(1) 1-(B-D-glucopyranosyl)

—4-chloro-3-(5-chloro-2-thienylmethyl)benzene obtained in
Example 19 was used and treated in a manner similar to Example
106-(1) to give 1-(2,3,4,6-tetra-O-acetyl-p-D-
glucopyranosyl)4-chloro-3-(5-
—chloro-2-thienylmethyl)benzene as colorless crystals.
APCI-Mass m/Z 590/592 (M+NH,) .

[0372]
(2) The above



AcO _ OAc AcO _ OAc HO OH OAc 71 72 OAc 73 OH 74 0377] In the
above scheme, the symbols are as defined above. [0378] (1) A solution of
mesityl bromide (4.74 g) in tetrahydrofuran (100 ml) was cooled to -78C
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 -20C for
one hour, and then, a mixed solution pf gt-butyl 5-bromo-2-chlorobenzoate 61
(4.94 g) and 2,3,4,6-tetrakis-0-trimethylsilyl-D-glucono-1,5-lactone 2 1300
(see USP 6,515,117) (11.10 g) in tetrahydrofuran (70 ml) was added
dropwise théréto at=78C0 THePmixtufe Wesl stired At the¥dame temperature
for onerheubta give-a cosipound 62 « Witheuhisolaing: this cempound, a
solution of _methanesulfanic acid (3.75 ml) in methanol (50 ml). was added to
i RN LA I G TR g e o
hogrst Trthe-mixturemas added @ satiratéd agaeoas sodimaumndragen
carhonate solution,ak0C, apdthemixture was exracted; with ethyl acetate
twice, The extract was washed with brine, dried over magnesium sulfate,
anchﬂcfﬁg %%)Iverg was evaporated under reduced pressure. The residue was

o0 'bysi el column chromatography (chloroform:methanol = 19:1) to
give-d Préthyllethercompounid 63 (4.553g)okthedactol As-paletyetiond -
powder APCl-Mass 1L 422/424 (M+NH4). 0379] (2) The compound 63
was treated in a manner simifar to Examfle 106-(l) to give the compound 64.
Apt%”WaS%WﬁEZ3,4,6—tetra—O—acety —R-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-pf-D-glucopyranosyl)-3—-(5—(3-cy
anophenyl)-2-thienylmethyl)-4-methylbenzene. APCI-Mass
m/7Z 637 (M+NHg) .

[0374]
(2) The above

1-(2,3,4,6-tetra-0-acetyl-pf-D—-glucopyranosyl)—-3—-(5—(3-cy
anophenyl)—-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) .

[0375]
Example 128

1-(B-D-glucopyranosyl)—4-chloro-3-(5-pyrazinyl-2-thienyl

methyl)benzene

[0376]




590/592 (M+NH4). [0380] (3) A solution of the above compound 64 (7.10 g)
in formic acid (50 ml) was stirred at 50C for 30 minutes. The solvent was
evaporated under reduced pressure, and the residue was subjected to
azeotropic distillation with toluene, twice, to give a compound 65 as colorless
powder. Without further purification, this compound was dissolved in
dichloromethane (50 ml). Added thergtg were oxalyl chloride (1.3 ml) and
N,N-dimethylformamide (one drop), and the mixture was stirred at room
temperature overnight. The solvent was evaporated under reduced pressure
to give @ corresponding acid chloridg, W&;g}guwas dissolvedin dichioroethane
(50 m syvithout further purlflcn To the solution

2-bromgthiophene-66(2:63-g) and thé Cnﬁg)rg&g
graduafy thereto w alumlntijoch
mixturewas stlrrecbzaszhé“”s?a mer@ﬁwﬁe for 30 m|% es’”

mixture was 8 -intorige- cold waf8f;°and the mixture Wa@extracted with
ethyl acetate. The e€Xtfactwas washédl successively with watter, a saturated
agueous sodlum hydrogen carbonate solution and brlne drled over sodium

powder SAP
confBodne 647.01 g) was diss ) ;
added soﬂfﬁngporohydnde (4(ﬂfng); ano“the mixture \%‘is stirred at room
temperaturg fqy, 30 minutes. The golygnt was evaporatedCIlJnder reduced

AcO.

AcO

[0377]
In the above scheme, the symbols are as defined above.

[0378]
(1) A solution of mesityl bromide (4.74 g) in

tetrahydrofuran (100 ml) 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



pressure, and the residue was dissolved in ethyl acetate. The solution was
washed with successively with water, 2N aqueous hydrochloride acid
solution, a saturated aqueous sodium hydrogen carbonate solution and
brine, and dried over sodium sulfate. The solvent was evaporated under
reduced pressure to give a compound 68 as pale yellow powder, which was
dissolved in methanol (50 ml) without;fegther purification. To the solution,
sodium methoxide (28% methanol solution, 5 drops) was added, and then
the mixture was stirred at room temperature for 2.5 hours. The solvent was
evdp6ratédtufder reddced préssiiréd o givess dea¥etyrdtedeohfotiht B9%as
palejyellowponder Withost Susther padficatins, ritiwas dissalved iy red at
dic%oerorrggga e 1;(_) ereB ) - %ceetorﬁi(grlillg (Zg ml) gnd acddedothecge%ozwas
triethylsilane a . mﬁ, and the mixture was coolgéYo oc. ,&nge&l%ropwi'se
theretdwas borohafiflnoride idietlvylethedeompiex (8. 1omlpf and the mixture

wagestirred i temperatuse far 2 hours,dig thesmixiyewas,addegda o
saturated aqueous sodium hydrogen carbonate solution, and the mixture

wakekitacted With'ethyt Heetdte, AMd HE Skirddt Wal Htied bver g iésilim
Sultatep dhetsoleenbwas &viaparated nodehseduced: pressieatolgiveaa crude

1‘@%‘%9%&&%?9&% D-3:(3:hromes2dhienvimethylid:chlo, robenzeng, 70 as
pale brown powder. Without further purification, this was dissolved In

dichistdrhetRaré (36 mpS andstidetrtiéretoiveie atetie Hrthydride (1010 ml),

pyddines (8. 3v& B} anck4-dimetmdaminogyridine (2581ag).cand theu mixise

was s&ir{ d at room 1t:emgerature for €r§ hoHr. The dsolvglnt was evaporaTLgd

under rediced pressure, and the “residue Was dissoived if ethyl acetate, and

thersolution was washéd sdcbessivélyorithswatep IlNagqueousatydroehloric

amgchloroform:methanol.= 19:1) to give a methyl ether compound
63 (4.55 g) of the lactol as pale yellow powder. APCI-Mass
m/7 422/424 (M+NHy) .

[0379]
(2) The compound 63 was treated in a manner similar to

Example 106-(1) to give the compound 64. APCI-Mass m/Z
590/592 (M+NHy) .

[0380]
(3) A solution of the above compound 64 (7.10 g) in formic
acid (50ml) was stirred at 50°C for 30 minutes. The solvent

was evaporated under reduced pressure, and the residue was
subjected to azeotropic distillation with toluene, twice,
to give a compound 65 as colorless powder. Without further
purification, this compound was dissolved in dichloromethane
(50 ml). Added thereto were oxalyl chloride (1.3 ml) and
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),



solution, a saturated aqueous sodium hydrogen carbonate solution and
brine. The solution was dried over sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was crystallized
frommethanolto give
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-bromo
-2-thienylmethyl)4-chlorobenzene 71 {341 g) as colorless crystals.
APCI-Mass m/Z 634/636 (M+NH4). [0382] (5) The above
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-bromo -2-thienylmethyl)
4-chiGsbiEnzERe L (660 iid) Wwas tidsolved fr't,42aioxahe (119 )> Adifed
theretg-wiese niriophiyl (pyrazinyiing Y 22(/20: mg)n1ld80re was cooled to

tetrakis(triphenylphosphine)palladium (0) (206 and_copper (1) iodide (51
mg), and th%%%é ure %v%s%t%eghuenrcfetro h‘éaaﬁnama fSE ?%ff%ﬁrg, %’n er
irradiation dyaraktowavey 600w niFHe nfxtire wds difgtédawithiethylame

acetatethednselyble materials were filtered off apd the, filtrate, was washed

with water. The solvent was evaporated under reduced pressure. The

resithie WaS puitiidd by Silica get el ehforfatography trexank ety *
acetate o £5:25-80: ¢@Y}, randk crystallizeigiionu hexanre sdiethyt ether stocgiyea

1'@a%ﬁr%&%t&a'géﬁ%%té@[%'%%CW@B%%W'&%@%%(% solution and
-(5-pyrazinyl-2-thienylmethyl)benzene 7371263 mg) as pale yellow crystals.

APT1iMass HA261 71619 MEHYT[0383] a(63 THEdbdle solvent was

1-(@3 4 E-tetrarOnacetyHSnR-glupgepyranasyl)-41ehlesei3ue was purified
-(5k-]p razin, I-2-thiﬁnylnlethxl)g%nzene 73 Waﬁyus d and treathed in a manner

. T rethyl tat
simitarto Example 106-(3] to give the “7" 7 eraneretiy. acerate
=10:1-5:1) to give a compound 67 (7.01 g) as pale yellowish

powder. APCI-Mass m/Z 678/680 (M+NHy) .

[0381]
(4) The above ketone compound 67 (7.01 g) was dissolved in

ethanol (50 ml), and thereto was added sodium borohydride
(401lmg), and the mixture was stirred at room temperature for
30 minutes. The solvent was evaporated under reduced
pressure, and the residue was dissolved in ethyl acetate.
The solution was washed with successively with water, 2N
aqueous hydrochloride acid solution, a saturated aqueous
sodium hydrogen carbonate solution and brine, and dried over
sodium sulfate. The solvent was evaporated under reduced
pressure to give a compound 68 as pale yellow powder, which
was dissolved in methanol (50 ml) without further
purification. To the solution, sodium methoxide (28%
methanol solution, 5 drops) was added, and then the mixture
was stirred at room temperature for 2.5 hours. The solvent
was evaporated under reduced pressure to give a deacetylated
compound 69 as pale yellow powder. Without further

purification, it was dissolved in dichloromethane (170 ml)



desired 1-((3-D-glucopyranosyl)-4-chloro-3-(5-pyrazinyl-2-thienyl methyl)
benzene 74 as colorless powder. APCI-Mass m/Z 449/451 (M+H). [0384]
Example 129 1-((3-D-glucopyranosyl)-4-chloro-3-(6-ethoxybenzo[b]thiop
hen-2-ylmethyl)benzene
5-Bromo-2-chloro-I-(6-ethoxybenzo[b]thiophen-2-ylmethyl) benzene was
used and treated in a manner similar {g Example 1 to give the target
compound. APCI-Mass m/Z 482/484 (M+NH4) [0385] Example 130 134
1-((3-D-glucopyranos %ﬁ-f-(&difluoromethylphenyl)-2-t . .
Néﬁﬂﬁﬁﬁﬁ?ﬁgﬁﬁkﬁhg ﬁ.éméqﬁbg@FggthereU3wastrlethy131lane
1-(2;3 4 Hrtetra-Oracehd-[o-D-glcopyanesy)d to 0°Cc. Added dropwise
-3-(5-chlgro-2-thienylmethyl)-4-methylbenzene 57 obtained in Exampl
RS T i gt e e i i
sinmilar tosEgatiple 120  2Rtorgivestirred at room temperature for 5

1'(12@31656.'&&@'@??&%3&@%%&@M@@@Syl)saturated aqueous sodium
-3-(5-(3-formylphenyl)-2-thienylmethyl)-4-methylbenzene. APCI-Mass m/Z
646% 9®ﬁﬁ)?ﬁﬁ%ﬁTaﬁﬁ'ﬂ? 36698’ and the mixture was extracted
1-(2i3,4,64etra-0aaetyl[S<Dglutepyranesyl) was dried over magnesium

-3-(or{(3Joumylphenyl-pithienylmetyl)4;methylbenzene. {100 Mo Was,

dissolved in dichloromethane (2 ml), and added thereto was
(diéthylami ) sakuffifluoride (0.30 ml). The mixture was stirred at room
temperatore;ovedlight: Water ) was @ddadio the mixtung anstheimixture was

ex?% E%Qggg 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 under reduced pressure, and the
residue was dissolved in ethyl acetate, and the solution was
washed successively with water, 1N aqueous hydrochloric acid
solution, a saturated aqueous sodium hydrogen carbonate
solution and brine. The solution was dried over sodium
sulfate, and the solvent was evaporated under reduced
pressure. Theresiduewas crystallized frommethanol togive
1-(2,3,4,6-tetra-0-acetyl-Bf-D-glucopyranosyl)—-3—-(5-bromo
—-2-thienylmethyl)4-chlorobenzene 71 (3.17 g) as colorless
crystals. APCI-Mass m/7Z 634/636 (M+NHy) .

[0382]
(5) The above

1-(2,3,4,6-tetra-0-acetyl-pf-D-glucopyranosyl)—-3—-(5-bromo
—-2—-thienylmethyl)4-chlorobenzene 71 (600 mg) was dissolved
in 1,4-dioxane (11 ml). Added thereto were

tri-n-butyl (pyrazinyl)tin 72 (720 mg),



chloroform. The extract was washed with brine and dried over magnesium
sulfate, and then, the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography (hexane:ethyl
acetate =9:1-1:1) to give 1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)
-3-(5-(3-difluoromethylphenyl)-2-thienylmethyl)-4-methyl benzene (82 mg).
APCI-Mass m/Z 662 (M+NH4). [0388] x(3) The above obtained
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)
-3-(5-(3-difluoromethylphenyl)-2-thienylmethyl)-4-methyl benzene was used
and tfeztéd il BrmahmRY Sifarty' ERarid SE2093) b givethedesirs!
1-(@@7@]:UQprliaﬂQ§‘fy&) 18%0Gng), and the mixture was stirred under
-3-(5-(3-difluoromethy nyl)-2-thienylmethyl)-4-methyl benzene as
oL bbvtder, NBCHH s iz A0 (WA (03] Erareglt L1
1-((@-D-gtucopyfan@syl)-4-chiloror8-{B-phenyk 8-pyiridytimet wiyiberidene
5-Brome-2s¢hlare-l-(6spheRyl3spyridyimethylbenzenewas ysed angd;trgated
in a manner similar to Example 1 to give the target compound. APCI-Mass

m/Z 4471255 (\REH)T6866] “IhE Mamfer simitar t e Hethdd aseksget
anyofi¢herabove Examples; ¢he compotndsshewn ipulkdlileati bejowiwere

joical edJ mn‘m&?&%&d&%%éﬁ%fyngh@gg%{@!%tm% numpers shown in a

column of "preparation method™ in the Table indicates the Example number,

acCONEing 1o Whiéh thesteparation Wekstarfietrotemahe sifiak yamiée
[0321] 4369

1-(2,3,4,6-tetra-0O-acetyl-pf-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).

[0383]
(6) The above

1-(2,3,4,6-tetra-0O-acetyl-pf-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
1-(R-D—glucopyranosyl)—-4-chloro-3-(5-pyrazinyl-2-thienyl
methyl)benzene 74 as colorless powder. APCI-Mass m/Z 449/451
(M+H) .

[0384]
Example 129

1-(p-D—glucopyranosyl)—-4-chloro-3-(6—ethoxybenzo[b]thiop

hen-2-ylmethyl)benzene

5-Bromo-2-chloro-1-(6-ethoxybenzo[b]thiophen-2-ylmethyl)
benzene was used and treated in a manner similar to Example
1 to give the target compound. APCI-Mass m/Z 482/484 (M+NH,) .

[0385]
Example 130




Table 4 CHp SR4a A-CO- 0 a\ OH HO OH OH Examples Ring A R4a
Preparation APCI-Mass (m/Z) Method CH3 132 IWCF3 1 (M+512 NH4)
CH3133\/\1512 (M+NH4) CF3 CH3 134 I\ CH2CH3 4 472 (M+NH4)
CH3135/CH34 458(M+NH4) CH3136 O 4 486(M+NH4) 137 F13 7 ClI
| 456/458(M+NH4) CH3 13 8 2 458(M+NH4) CH3/CF31392
498(M+NH4) CHS3 1340

1-(R-D—glucopyranosyl)—-3-(5-(3-difluoromethylphenyl)-2-t

hienylmethyl)-4-methylbenzene

[0386]
(1) 1-(2,3,4,6-tetra-O-acetyl-Bf-D—glucopyranosyl)

-3-(5-chloro-2-thienylmethyl)-4-methylbenzene 57 obtained
in Example 120-(1) and 3-formylphenylboronic acid were used
and treated in a manner similar to Example 120- (2) to give
1-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyl)
-3-(5-(3-formylphenyl)-2-thienylmethyl)-4-methylbenzene.
APCI-Mass m/Z 640 (M+NH,) .

[0387]
(2) The above

1-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyl)
-3-(5-(3-formylphenyl)-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 residue was purified by silica gel
column chromatography (hexane:ethyl acetate =9:1-1:1) to
give 1-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyl)
-3-(5-(3-difluoromethylphenyl)-2-thienylmethyl)-4-methyl
benzene (82 mg). APCI-Mass m/Z 662 (M+NHy) .

[0388]
(3) The above obtained

1-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyl)
-3-(5-(3-difluoromethylphenyl)-2-thienylmethyl)-4-methyl
benzene was used and treated in a manner similar to Example

120-(3) to give the desired 1-(f-D—-glucopyranosyl)



140NN 1472(M+NH4) CHZCH3 CH3 141 1 428(M+H) N-CI142/914
488/490(M+NH4) F CH3N 1431 428(M+H) CH3 14 4 OCH3 |
474(M+NH4) 1380 CH3 O 1451\ 1 488(M+NH4) CH3 146 N\1
463(M+NH4) F CH3 147 CF 31436(M+NH4) CH3 14 81 468(M+NH4)
SFCH3 149/1462(M+NH4) CH3 N CH3 150 CH3 103 484(M+H) CH3
CH3 1350

-3-(5-(3-difluoromethylphenyl)-2-thienylmethyl)-4-methyl
benzene as colorless powder. APCI-Mass m/Z 494 (M+NH,) .

[0389]
Example 131

1-(R-D—glucopyranosyl)—-4-chloro-3-(6-phenyl-3-pyridylmet

hyl)benzene

5-Bromo-2-chloro-1-(6-phenyl-3-pyridylmethyl)benzene was
used and treated in a manner similar to Example 1 to give
the target compound. APCI-Mass m/Z 442/444 (M+H).

[0390]
In a manner similar to the method disclosed in any of 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.

[0391]



151CN 124 469(M+NH4) CIN 152 NI\ 122 498/500(M+H) 1390 CIN 1
53128 454/456(M+H) Cl1 154 S 2 470/472(M+NH4) CI 155 CN 122
489/491(M+NH4) CI 156 N- 122 466/468(M+H) F 0392] Example 157
1-((3-D-glucopyranosyl)-4-chloro-3-(6-
isopropyloxybenzol[b]thiophen-2-ylmethyl)benzene
5-Bromo-2-chloro-I-(6-isopropyloxybengofb]thiophen-2-yIm ethyl)benzene
was treated in a manner similar to Example 1 to give the target compound.
APCI-Mass m/Z 496/498 (M+NH4). [0393] Example 158
1-([3-D-glucopyranosyl)-4-methyl-3{2thiénylmethyl) benzene (1)
1-(2,3,4,6-tetra-0-acetyl-[S-D-gjuacopyranosyl)-3-(5-
chloro-2-thienylmethyl)-4-met nzena, g¥2 obtained in Example
120-(1) was dissolved in tetrahydrofuran (1 [) and methanol (360 ml),
and added thereto were triethylafhine (24.2 ml) and 10% palladium carbon
catalyst (wet, 3.6 g) , and the qyixtod 4 stirred at room temperature for 18
hours under hydrogen ajjapspplere g?_'r normal pressure. 1400

QOln

H
. Preparation
Examples Ring A R4a APCI-Mass (m/Z)
Method
CHj
512
132 ©/ —@—CFg 1 (MiNH)
CHg
512
133 Q 1 (MANHL)
CF;3
CHj
54 ¢( B S P
CHg
135 ©/ OCHg 4 458(M+NHa)
CHg
136 ©/ AC@ 4 486(M+NHa)




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-0-acetyl-[S-D-glucopyranosyl)-4-methyl-3
(2-thienylmethyl)benzene (7.79 g) as colorles

crystals. APCI-Mass m/Z 536

(M+NH4).(0394] (2) The above 1-(2,3,4,6-tetra-0-acetyl-[S-D-
glucopyranogyti<d-rethyl3-(2-thienylmethyl) benzene was |treated in a
mdndef si n ple 106-(3)%d give the| desiréd | 456/458(M+NHa)
1-((3-D-glucopyrangsyl)-4rmethyl-3-(2-thienyl{ methyl)benzene as colorless
powder. APCl-Mas$ m/Z 368 (M+NH4) [0395] Example 159
1-((3-D-glucopyrang H(5-bromo-2- thienylmethyl)-4-methylbenzene (1)
1-(2,3,4,6-tetra-0 4-methyl-
3-(2-irfeny ) | in Example| 15838/ MENH4)
dissolved ; 00 ml), and added dropwise thereto at OC was a
solution of tbromine’(3.71 g) in chloroform (13/ml) . The mixture was stirred at
0C for 1.5 hour$hd then, at room temperature for 1 hour, and the mixture
was poured in % aqueous soditn thiosylfate solution and a saturated
aqh ts sodi drogen carbon Iution. Thenixture waS8H4EEY)
twice with chlorojorm, 1410
CHj
140 <:2 1 472(M+NHa)
CH,CH3
CHj
141 4@ 1 428(M+H)
N=
Cl
]
142 . 4 488/490(M+NHa)
F
CHs
N
143 4</:> 1 428(M+H)
CHj
144 4<;>—oc;H3 1 474(M+NHs)

<




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 = 80:20 - 67:33) to give
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-bromo
-2-thienylmethyl)-4-methylbenzene (7.13 g) as a colorless solid. APCI-Mass
m/Z 614/616 (M+NH4). [0396] (2) Thesgbove 1-(2,3,4,6-tetra-0-acetyl-[S-D-
glucopyranosyl)-3-(5-bromo-2-thienylmethyl)-4-methylbenz ene was treated

in a manner similar to Example 106-(3) to give the desire
1-((3-D-gly 3 (5 bromo 2- thlenyl ethyl)- 4-methylbenzene as
colorless ass m/ZA¥46HM8 (M+NH4) [0397] Example 160
1-(F gl (5-phehnyl-2- th\afenyl ethyl) benzenét88(M+NH4)
2-Phenylthi bromobe zaa‘Pehyde- was treated in a manner
similar to Example 4 to give the target compound. APCI-Mass m/Z 430
(M+NH4). [0398]C'|":3<ampla 161 1-((3=-glucopyranosyl)-34(5-cyano-2-
thienylmet (3 nzen
1-(4 4 6- 5-D-glucopyednosyl){3-(5-bromo |  463(M+NHa)
-2-thienylIn benzene (500-mg) obtained in Example 159-(1)
was dissolved in’N.N-dimethylacetamide (10 _ml), and added thereto were
zinc cyanide (981n§), tris(dibenzylideneacetone)dipalladium(0) (77 mg),
1,1'-bis(diphe hinp)ferrocene (47 mg)|and zinc poyer 1420
147 CFs 1 436(M+NHa4)
CHs
148 ©/ —@ 1 468(M+NH,)
ST F
CHg
149 @ 1 462(M+NHa4)
F
CH,
N CHs
150 AO—FCHa 103 484(M+H)
—  CHg
CHs
151 ©/ OCN 124 469(M+NHa)
Cl
N
152 /(/\@ 122 498/500(M-+H)
X




(14 mg) The mixture was heated under stirring at 120C overnight. The
reaction solution was cooled, diluted with ethyl acetate and water, and the
insoluble materials were filtered off. The organic layer of the filtrate was
washed twice with water and successively washed with brine. After drying
the same over sodium sulfate, the solvent was evaporated under reduced
pressure, and the residue was purifigd by silica gel column chromatography
(hexane:ethyl acetate = 100:0 - 50:50) to give 1-(2,3,4,6-tetra-0-acetyl-[S-D-

glucopyranosyl)-3-(5-cyano-2-thienylmethyl)-4-methylbenz_ene (207 mg) as

colorless ¢@ ass m/Z 561 (M+NH4) . 0399] (2) The above
1-(2,3,4,6 $-D-

glic8prar 0-2- thl'é'ﬁle]thyl) 4-meth¥tbenz| ehetl4>G4atdd
in a manng mple 106- é) to give the desired

1-((3-D-glucopyranosyl)-3+(5-cyano-2-thienylmethyl)- 4-methylbenzene as
colorless powcfé APCI Mass m/Z 393 (M+NH4) [0400] Example 162

1-

was treated in afmanner similar to Example 1 to give the target compound.

-D-glucop yl)-4+fluoro-3; - pyridyl)-2-t ienyln
na(é h4ale ne 4- o-I-fluoro-2-( ridyl);2-thie ylmety%/éﬁﬁa{ é\ln%“)

APCI-Mass m/Z B2 (M+H) [0401] Example 163

1-((3-D-glucopyranosyl)-3+(5-broma-2- thienylmethyl)-4-chlorobenzene
1-R3.4.6- @ - -D-@ﬁyl)-3-(5-*|)29m0144?@/491(M+NH4)

/N

156 122 466/468(M+H)

[0392]
Example 157 1-(B-D-glucopyranosyl)-4-chloro-3-(6-

isopropyloxybenzo[b]thiophen-2-ylmethyl)benzene

5-Bromo-2-chloro-1-(6-isopropyloxybenzo[b]thiophen-2-ylm
ethyl)benzene was treated in a manner similar to Example 1
to give the target compound. APCI-Mass m/Z 496/498 (M+NH,) .

[0393]
Example 158 1-(B-D—glucopyranosyl)—-4-methyl-3-(2-

thienylmethyl)benzene

(1) 1-(2,3,4,6-tetra-0O-acetyl-f-D—glucopyranosyl)-3-(5-
chloro-2-thienylmethyl)-4-methylbenzene 57 (12.0 g)
obtained in Example 120-(1) 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.




-2-thienylmethyl)-4-chlorobenzene 71 obtained in Example 128-(4) was
treated in a manner similar to Example 106-(3) to give the target compound.
APCI-Mass m/Z 466/468 (M+NH4) [0402] Example 164
1-((3-D-glucopyranosyl)-4-methyl-3-(5-(2- pyrimidinyl)-2-thienylmethyl)
benzene 1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-bromo
-2-thienylmethyl)-4-methylbenzene ohtgired in Example 159-(1) and
tri-n-butyl(2-pyrimidinyl)tin 54 were treated in a manner similar to Example
128-(5) and (6) to give the target compound. APCI-Mass m/Z 429 (M+H)
[040%] EXEMPIE 165 P ¢ E-DRgRIctpYFariosyiRa SHethyf-3-seped with
ﬂﬂaéﬂyBHQHﬂeﬁMﬁ%ﬂhyBﬂﬁﬁﬁﬁﬁefiltrate was evaporated under

1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-bromo..
oA e MR o ey T2 Lo ot g orm,
tri-nasutg2sthiarstplitie Wereitrbated Inarimanaer similar ¢ EXxamplet 128-(5)

ang (6) {o givethe targst campound, ARG Mass, g 434 (M3 H) {0404k ng
Example 166 1-((3-D-glucopyranasyl)-4-chloro-3-(6-ethyl-3- pyridylmethyl)
belZ&fE 5-BRMB2-CRIGHEAL 656ty 3-pytidyimethy BEnZ&nd Wis ffeated in
a maaper sitgitarntodexampteit ¢a give theitarget rcbmpeund sARG-Mass m/Z

394/396 (M+H) [0405], Example 167 1:(13-D-glucopyranosyl)-4-chloro-3-(6-
ethylbenzo[b] thiophen-2-ylmethyl)benzené 6-Ethylbenzo[b]thiophene and

5-Broffo-2-chlbroserideryds WobtairTe i RERFEARE Eam Pl E6 41) Were

treated: i @ MyanRen similantoeExample 4 t9)give the targel CompouRd.] s .
APCIl-Mass
APCI-Mass m/Z 536 (M+NHy) .

[0394]
(2) The above 1-(2,3,4,6-tetra-O-acetyl-3-D-

glucopyranosyl)-4-methyl3—-(2-thienylmethyl)benzene was
treated in a manner similar to Example 106-(3) to give the
desired 1-(R-D-glucopyranosyl)-4-methyl-3-(2-thienyl-
methyl)benzene as colorless powder. APCI-Mass m/Z 368
(M+NHy) .

[0395]
Example 159 1-(B-D—glucopyranosyl)—-3—(5-bromo-2-

thienylmethyl)-4-methylbenzene
(1)
1-(2,3,4,6-tetra-0O-acetyl-Bf-D-glucopyranosyl)—-4-methyl-

3-(2-thienylmethyl)benzene (11.08 g) obtained in Example
158-(1) was dissolved in chloroform (100 ml), and added

dropwise thereto at 0°C was a solution of bromine (3.71 g)

in chloroform (13 ml). The mixture was stirred at 0°C for
1.5 hours, and then, at room temperature for 1 hour, and the
mixture was poured into a 10% agueous sodium thiosulfate
solution and a saturated agqueous sodium hydrogen carbonate

solution. The mixture was extracted twice with chloroform,



1440 m/Z 466/468 (M+H). [0406] Example 168
1-((3-D-glucopyranosyl)-4-chloro-3-(5-(6-fluoro- 3-pyridyl)-2-thienylmethyl)
benzene (1) 1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-
bromo-2-thienylmethyl) -4-chlorobenzene 71 (500 mg) obtained in Example
128-(4) was dissolved in 1,2-dimethoxyethane (15 ml) , and added thereto
were 6-fluoropyridine-3-boronic acid $8;(228 mg),
tetrakis(triphenylphosphine)palladium(0) (94 mg) and cesium fluoride (738
mg) . The mixture was heated under reflux for 30 minutes. The reaction
soltitidhSWad pouretiffo a¥xturbtedaduesus sotifmt Hdogeréarborate
solgsionaand thes mixtume wasextiacted with @ty qssﬁat@;rﬂéheﬁz@ra@mévas
washed %Nlth brine and grleg cg/ersrg esmnl scugfflte anglthe solveng1
evapora ed under'reddce stre. The residue was punfegﬁny sifica g%l
columxacfﬂomwrmm@(&né?@th%acefafe%375125 g60<0) to give 1- (2,
3, 4, § setra-D-acet-13-1-glucopyraposyhA:ehlope3:((8-flue- (5_bromo

ro -3- yrldyl) -2- -thienylmethyl)benzene (454 mg ?as a colorless SO|Id

MBSEHZ°654M656 (MERY D4b71 @ The' dbdved) as @ colorless
1 (Qc&éﬂgﬁ texadd-agetyd-[B5/D- 614/616 (M+NH,) .
quFgg)gEa}nosyl) -4-chloro-3-(5-(6-fluoro-3-pyridyl)-2-thi enylmethyl) benzene

was trgateglin g gianner similay tg Example;1062(3) 1o give the desired
1- ((3 D-glucopyranosyl)-

4- &ﬂ&%@gxf(sa(%ow&rb 3R tnieny ety BRNz S he GetesiorLeen?
powderwARGliMass /Zn483 {4}, 1466 M+ {0408] lxarople(269to
1- (&1ve gjc%copalrano%) -4-chloro-3-(5-(6
- (B-D-glucopyranosyl)-3—-(5-bromo-2-thienylmethyl) -
4-methylbenzene as colorless powder. APCI-Mass m/Z 446/448
(M+NHy) .

[0397]
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) .

[0398]
Example 161 1-(B-D—glucopyranosyl)—-3—-(5-cyano—2—

thienylmethyl)-4-methylbenzene

(1)
-(2,3,4,6-tetra-0O-acetyl-pB-D-glucopyranosyl)-3—(5-bromo

—-2-thienylmethyl)—-4-methylbenzene (500 mg) obtained in
Example 159-(1) was dissolved in N,N-dimethylacetamide (10
ml), and added thereto were zinc cyanide (98 mg),
tris(dibenzylideneacetone)dipalladium(0) (77 mg),

1,1'"-bis(diphenylphosphino)ferrocene (47 mg) and zinc power



1450 methoxy-3-pyridyl)-2-thienylmethyl)benzene
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-bromo
-2-thienylmethyl)-4-chlorobenzene 71 obtained in Example 128-(4) and
6-methoxypyridine-3-boronic acid were treated in a manner similar to
Example 168 to give the target compound. APCI-Mass m/Z 478/480 (M+H).
[0409] Example 170 1-((3-D-glucopytanosyl)-4-chloro-3-(5-(6-
methoxy-2-pyridyl)-2-thienylmethyl)benzene
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-bromo
-2-tHiényimethylRa-chisiobenzene 7 obtainedds Examplel 1283@) Bl C
tri-phutylGrpethexys2:pyridyldin (see,Gros, Rhiliopsi EQrt, Yives. Synthesis

(1999), 754-756) were treated in a manner similar to Exam le 128-(5) and

(6)%6%&@&1%%?6&8%‘%&% APEI- Mé%&ﬁ?fh%@&sﬁ‘iﬁﬁﬁ) {4161 €
Example A9d 2 1£3-Daglacopyraniosylx4echloro3rél OXa=-2a isoindelinylonethyl)
benzene 5- Br%mo g chlorg : 1-0x0-2- |soindolgnhm§th¥lgpegzene W%Sfter

treated in & manner similar to é:faerﬁf)ﬁvg i give the target compoun

APEIYWASs Z 237/R130VAVI+RME) 043 1] Btempldig72olvent was

1-(3-ix-glucanyranesyl)-A-chlerar 3rld-phRenw;4-py azelylmethyly bepzene
5- Bromo 2-chloro-I- (1 phen%’[ Cp)irazolylmethylzbenzene was treated in a
04g

mantier stififlar Yo Example T 1o GivE e TAFGEE cOffpdting. ‘ABETNASS /Z
A38/433:(M+H) [0412] Example)1T® give

1-((3-Prolucppyranesyl)-4-chigrg; 3-(p-(5-ethoxy-
glucopyranosyl)—-3—-(5-cyano—-2-thienylmethyl)-4-methylbenz
ene (207 mg) as colorless crystals. APCI-Mass m/Z 561
(M+NH,) .

[0399]
(2) The above 1-(2,3,4,6-tetra-0O-acetyl-3-D-

glucopyranosyl)-3—-(5-cyano-2-thienylmethyl)-4-methylbenz
ene was treated in a manner similar to Example 106-(3) to
give the desired

- (B-D-glucopyranosyl)-3-(5-cyano-2-thienylmethyl) -
4-methylbenzene as colorless powder. APCI-Mass m/Z 393
(M+NHy) .

[0400]
Example 162 1-(B-D—glucopyranosyl)—-4-fluoro-3—-(5-(2-

pyridyl)—-2-thienylmethyl)naphthalene

4-Bromo-1-fluoro-2-(5-(2-pyridyl)-2-thienylmethyl)naphth
alene was treated in a manner similar to Example 1 to give
the target compound. APCI-Mass m/Z 482 (M+H).

[0401]
Example 163 1-(B-D—glucopyranosyl)—-3—(5-bromo-2-

thienylmethyl)-4-chlorobenzene

-(2,3,4,6-tetra-0O-acetyl-pB-D-glucopyranosyl)-3—-(5-bromo



2-pyridyl)-2-thienylmethyl) benzene 1460 (1)
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-
bromo-2-thienylmethyl)-4-chlorobenzene 71 obtained in Example 128-(4)
and tri-n-butyl(6-ethoxy-2-pyridyltin (see WO 00/74681) were treated in a
manner similar to Example 128-(5) to give 1-(2,3,4,6-tetra-0-acetyl-[S-D-
glucopyranosyl)-4-chloro-3-(5-(6-ethoxys2-pyridyl)-2-thi enylmethyl) benzene
as colorless crystals. APCI-Mass m/Z 660/662 (M+H). [0413] (2) The above
1-(2,3,4,6-tetra-0-acetyl-[S-D-

gluc%deﬁé‘s}W“&W ro- 356G 2§ ridyl) i L BRFIMEthyH 38hZene
(245m8g) WSN@@SOMM@E&W@T@M@B £5rml) saddedehergioavas @ (3)
solgtlon of solglum h drlde g) |£ ??aﬂol g5 n)I% 9@8}5‘&@[{{}% was
stirred at foom: temperatire iporui1 ours. The solvent was evapora ed urider

redutEekpressure and the residue was purified by silica gel column
chiomaRbRaphy (éhidfofersl weethahale S0:04 g E0Y togive tHe desired

]-@%ﬁ%ﬁﬂ&lﬁ&qanQQﬂhﬂéﬂyQﬁkthyl benzene

3-(5-( oxy ridyl)-2-thienylmethyl)benzene (145 m caqlorless
poiCE: AP NILES Hy P S (e T A BRI e - o porio
1- ((gﬁgmmmM)-Awemmle@@anmwmmmb Example
tm@@@eQé%y@%§hpreﬂzgﬂ€yl 2-pyrimidinyl)tin 54 were treated
5-Bromo-2-chloro-|-(6-n- propyloxybenzo[b]thlop en-2- ylme thyl)benzene
wastréatet mea niaAnersi nifarf b ERample 1 (o §ivithe' farget c%hYﬁo&l?(T
APECIrMass tvho496M498 (IMaNh4 ) s[0445] Examplerd 75

1- (%P Hucopyranosyl) -4-chloro-3-(6-(2-

flugrostyioxyihenzollihionhen:2 yimetydbenzens. 1 5 (s

- (2

thiazolyl) - 2 thlenylmethyl)benzene

-(2,3,4,6-tetra-0O-acetyl-pB-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).

[0404]
Example 166

—(f-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).

[0405]
Example 167 1-(Bf-D-glucopyranosyl)-4-chloro-3-(6-

ethylbenzo[b]thiophen-2-ylmethyl)benzene

6-Ethylbenzo[b]thiophene and 5-bromo-2-chlorobenzaldehyde
obtained in Reference Example 16— (1) were treated in a manner

similar to Example 4 to give the target compound. APCI-Mass



-2-ylmethyl)benzene was treated in a manner similar to 1470 Example 1 to
give the target compound. APCI-Mass m/Z 500/502 (M+NH4) [0416]
Example 176 1-((3-D-glucopyranosyl)-3-(5-(4-
difluoromethylphenyl)-2-thienylmethyl)-4-methylbenzene (1)
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5-
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-0-acetyl-[S-D-glucopyranosyl)-3-(5-(4-fo
rmﬂ?bé%eﬁ@ /é‘%ehWﬁéthyl) 4-methylbenzene as a colorless solid.
APCisMass m/Z 640 (M+NH4) [0417] (2) The above
1-(2:3410-tetta-9-acetyl-[S-D-

g'UfOPéfr%“O%yu)c%éyr(a Hormyjphenyl) 3 tienyjme
1 ;2 uB-thttd-02atdr[g-nethyl) benzene

gluq)phynlir@swﬁ) 3, (5414?@%@0@01@@&@@!3%%)@1&5@@%I%lei | :
-4-me nz r]e as CO Or e S Cr APCI-Mass m/Z 662 (M+NH4).[0418
b s S Bt o Lo eperrene T4 SHY] N o2

glucogranody)13-¢5-(4 diflaeromethylpbenyt)-2- 2-dimethoxyethane (15

th'%ﬂxlmsm%éa@&tbﬂ&e@g@%%% ”P%%%b?ﬂé%@f similapig Example
106- (3 to glve the desired 1-((3-D-g Iuczﬁﬂranos

3-(8%(4! dfitioremethgiphehys- ?ﬂﬁ@ﬁ?l’%f YHSP SRRV hEdS) (94
com@essmmlm?@wtasm/z 494 (MHNHAN {0419 Example; 18Zated

1(ES£%QH¥5¥¥Nan9%¥D§% gdutes The reaction solution was

poured into a saturated agqueous sodium hydrogen carbonate

solution and the mixture was extracted with ethyl acetate.
The extract was washed with brine 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 =75:25-60:40) to give
-(2,3,4,6-
tetra-O-acetyl-Rf-D—glucopyranosyl)—-4-chloro-3-(5-(6-fluo
ro-3-pyridyl)-2-thienylmethyl)benzene (454 mg) as a
colorless solid. APCI-Mass m/Z 634/636 (M+H).

[0407]
(2) The above 1-(2,3,4,6-tetra-0O-acetyl-3-D-

glucopyranosyl)-4-chloro-3-(5-(6-fluoro-3-pyridyl)-2-thi
enylmethyl)benzene was treated in amanner similar to Example
106-(3) to give the desired 1-(Bf-D-glucopyranosyl)-—

4-chloro-3-(5-(6-fluoro-3-pyridyl)-2-thienylmethyl)benze
ne as colorless powder. APCI-Massm/Z 483 (M+NHy), 466 (M+H) .

[0408]
Example 169 1-(B-D—glucopyranosyl)—-4-chloro-3-(5-(6-




difluorophenyl)-2-thienylmethyl)-4-methylbenzene (1)
1-(2,3,4,6-tetra-0-acetyl-[S-D-glucopyranosyl)-3-(5 1480
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-~-D-glucopyranosyl)-3-(5-(3,4-diflixorophenyl)-2-
thienylmethyl)-4-methylbenzene as colorless crystals. APCI-Mass m/Z 648
(M+NH4). 0420] (2) The above 1-(2,3,4,6- tetra 0- acetyl-~ D-

g| FObVESR O 5 5dmL U-di SHR et )= =fa i =4 1)

-4- me(tbytb,em,zeneé/uastr@e&e@wamanngnawaﬂ@rrt@n@s@mpl% -106-63)k00
give the desired 1- (~ glyco ran

(5- (§4 gilﬁuoyglﬁ‘heetnﬂ)? t%len% meﬂwy%/)r? eneth)}lbgﬁzgﬁgeas coIoFF easrélple
powder. (APCliaSs a2 480 ¥VI-NEI AR [04 2K r Bxample Iy 8vere treated

1- ( [%194&'999¥@99§X%5@@£Qh3§i%@68 to give the target compound.
difluoromethylphenyl)-2- thlenylmet l)benzene (1)

1-OP% 4 Bledtra Blacey LD GIiEapyranosyl)-3-(5-

brome<sthienylmethyl)-4- chlorobenzene 71 obtained in Example 128-(4)
ané 3:foriry|phiényilbo forlic atid-weye dreated ) inda ehaemer-Similar t6 Example
16%&%%5%9“@3gygégfﬁ§tgugﬂ1@§9bﬂethyl benzene

~-D-glucopyranosyl)-4-chioro-3-(5-(3-formylphenyl)-2-thi enylmethyl)
behzere 35 Eolotiess <OIRIC ARC-MASsThYZ 660/662(M-LNFi2) WZ?”(?)
The abovech+(21d:4 167 tetrae Ocagetybbddzene 71 obtained in Example
alucopyrafjosyl)-4- chloros3:(%-(3formylphenyh-; thiemmefiyhbenzens was
treated in a manner S|m|Iar ’
Philippe; Fort, Yves. Synthesis (1999), 754-756) were

treated in a manner similar to Example 128-(5) and (6) to
give the target compound. APCI-Mass m/Z 478/480 (M+H).

[0410]
Example 171 1-(B-D-glucopyranosyl)-4-chloro-3-(l-oxo-2-

isoindolinylmethyl)benzene

5-Bromo-2-chloro-1-(l-oxo—-2-isoindolynilmethyl)benzene
was treated in a manner similar to Example 2 to give the target
compound. APCI-Mass m/Z 437/439 (M+NHy) .

[0411]
Example 172

— (p-D—glucopyranosyl)—-4-chloro-3—-(l-phenyl-4-

pyrazolylmethyl)benzene

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).

[0412]
Example 173

- (B-D-glucopyranosyl)-4-chloro-3-(5-(6—-ethoxy-

2-pyridyl)-2-thienylmethyl)benzene




Example 130-(2) to give 1-(2,3,4,6-tetra-0-acetyl-~-D-
glucopyranosyl)-4-chloro-3-(5-(3-difluoromethylphenyl)-2 1490
-thienylmethyl) benzene as colorless crystals. APCI-Mass m/Z 682/684
(M+NH4). 0423] (3) The above 1-(2,3,4,6-tetra-0-acetyl-~-D-
glucopyranosyl)-4-chloro-3-(5-(3-difluoromethylphenyl)-2
thienylmethyl)benzene was treated im g gnanner similar to Example 120-(3)
to give the desired 1-(~-D-glucopyranosyl)-
4-chloro-3-(5-(3-difluoromethylphenyl)-2-thienylmethyl)b enzene as colorless
powder LAPE1MEs8 myZts £4/8 18 MN He) (022 aT BXamprestzd —3— (5
1-(rrBrglucopyranesyhArhioro3-(3-(4robenzene 71 obtained in
diflyorom th¥ 1enyl)-2-thienylmeth 2{ zen él( o . .
O o0 T OISO HbG oy B (G 2 Pyridyd) tin (see
brdffo 2 thiéhyimethyhe4-chiorbbenzene 7lcobined in BrarpleEx2844%
and Asforgylphenylbaronig acid wege traatedoina mannes similar to Example
168-(1) to give 1-(2,3,4,6-tetra-0 , ,
ac@tWQQBYgflﬁ88Syﬂahbéyﬁb&-%ﬁ%‘réfé-?s‘-tﬁ38%%‘%%9?Yrldyl )-2-thi
)2-thignhyknethy))benzene assa colosiessssolick ARGIEMassaniZ B6OH 6L Z
(Mg%—%)es EOA@,E]HQ) The above 1-(2,3,4,6-tetra—0-a§:etyl-~-D-
glucopyranosyl)-4-chloro-3-(5-(4-formylphenyl)-2- thienylmethyl)benzene was
treated ihla manner similar to Example 130-(2) to give
1-(25@,&,@-@&[‘3@586'&”-( 2,3,4,6-tetra-0O-acetyl-p-D-
~-Dgldcepyranesyl)-¥-ehloro-a-(b-¢4-difluarometbylphenyyridyl) -2-thi
'()I\'Azéth' %&'%}t}‘gﬁ@g%%%re‘e&% golorless cystals, ARCLMass miz,682/684
(5 ml{, added thereto was a solution of sodium hydride (o0il,
9 mg) in ethanol (5 ml), and the mixture was stirred at room
temperature for 2 hours. The solvent was evaporated under
reduced pressure and the residue was purified by silica gel
column chromatography (chloroform:methanol = 100:0 - 90:10)
to give the desired 1-(R-D—-glucopyranosyl)-4-chloro-
3-(5-(6—-ethoxy-2-pyridyl)-2-thienylmethyl)benzene (145
mg) as colorless powder. APCI-Mass m/Z 429/494 (M+H).

[0414]
Example 174 1-(B-D—-glucopyranosyl)—-4-chloro-3—(6—n-—

propyloxybenzo[b]thiophen-2-ylmethyl)benzene

5-Bromo-2-chloro-1-(6-n-propyloxybenzo[b]thiophen-2-ylme
thyl)benzene was treated in a manner similar to Example 1
to give the target compound. APCI-Mass m/Z 496/498 (M+NH,) .

[0415]
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



(3) The above 1-(2,3,4,6-tetra-0-acetyl-~-D-
glucopyranosyl)-4-chloro-3-(5-(4-difluoromethylphenyl)-2
-thienylmethyl)benzene was treated in a manner similar to 1500 Example
120-(3) to give the desired 1-((3-D-glucopyranosyl)-
4-chloro-3-(5-(4-difluoromethylphenyl)-2-thienylmethyl)- benzene as colorless
powder. APCI-Mass m/Z 514/516 (Mtli#4) 0427] The compounds shown in
Table 5 below were prepared in a manner similar to one of the above
Examples from the corresponding starting materials. [0428] Table 5 A CH20
O EXEMR1S0 ORIIOLE £20 APCISMESE X Apled tinfz) aie BABE 480°02
(M+MHA),F CI 181 F 500/502 (M+NH4) F CI 182 CHFZ 532/534 (M+NH4)

F [0416]
Example 176 1-(B-D—-glucopyranosyl)-3—(5-(4-

difluoromethylphenyl)-2-thienylmethyl)-4-methylbenzene

(1) 1-(2,3,4,6-tetra-0O-acetyl-f-D—glucopyranosyl)-3—-(5-
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-0-acetyl-pf-D-glucopyranosyl)-3—-(5-(4-fo
rmylphenyl)-2-thienylmethyl)—-4-methylbenzene as a
colorless solid. APCI-Mass m/Z 640 (M+NHy) .

[0417]
(2) The above 1-(2,3,4,6-tetra-O-acetyl-3-D-

glucopyranosyl)—-3—-(5-(4-formylphenyl)—-2-thienylmethyl) -4
-methylbenzene was treated in a manner similar to Example
130-(2) to give the desired 1-(2,3,4,6-tetra-0O-acetyl-3-D-
glucopyranosyl)-3-(5-(4-difluoromethylphenyl)-2-thienylm
ethyl)-4-mehylbenzene as colorless crystals. APCI-Massm/Z
662 (M+NH,) .

[0418]
(3) The above 1-(2,3,4,6-tetra-O-acetyl-3-D-

glucopyranosyl)—-3—-(5-(4-difluoromethylphenyl)-2-
thienylmethyl)-4-methylbenzene was treated in a manner
similar to Example 106-(3) to give the desired
1-(R-D—glucopyranosyl) —
3-(5-(4-difluoromethylphenyl)-2-thienylmethyl)-4-methyl-
benzene as colorless powder. APCI-Mass m/Z 494 (M+NHy) .

[0419]
Example 177 1-(f-D—-glucopyranosyl)—-3—-(5-(3,4-

difluorophenyl)-2-thienylmethyl)-4-methylbenzene

(1) 1-(2,3,4,6-tetra-O-acetyl-f-D-glucopyranosyl)-3—-(5-



1510 CI S HN-N 437/439* 183 1N (M-H) N~ (*ESI-Mass) Me 184 1\ 1/\/F
496/498 (M+NH4) CI Cl OS N 454/456 185 S_j (M+H) CI OS N-N 470/472
186 NNMe (M+NH4) CI F 187 1\1500/502 (M+NH4) FCI 188I\IF
516/518 (M+NH4) Cl CI 189 OS S 454/456 (M+H) Me 190\ S\/458 N
(M+H) OMe Me

148°

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-p-D—-glucopyranosyl)-3-(5-(3,4-difluorophenyl)-2-
thienylmethyl)-4-methylbenzene as colorless crystals.
APCI-Mass m/Z 648 (M+NHy) .

[0420]
(2) The above 1-(2,3,4,6-tetra-0O-acetyl-3-D-

glucopyranosyl)-3-(5-(3,4-difluorophenyl)-2-thienylmethy
l)-4-methylbenzene was treated in a manner similar to Example
106-(3) to give the desired 1-(R-D—glucopyranosyl)-3-
(5-(3,4-difluorophenyl)-2-thienylmethyl)-4-methylbenzene
as colorless powder. APCI-Mass m/Z 480 (M+NHy).

[0421]
Example 178 1-(B-D—glucopyranosyl)—-4-chloro-3-(5-(3-

difluoromethylphenyl)-2-thienylmethyl)benzene

(1) 1-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyl)-3—-(5-
bromo-2-thienylmethyl)-4-chlorobenzene 71 obtained in
Example 128-(4) and 3—-formylphenylboronic acid were treated
in a manner similar to Example 168-(1) to give
1-(2,3,4,6-tetra-0O-acetyl-
fR-D—glucopyranosyl)—-4-chloro-3-(5-(3-formylphenyl)-2-thi
enylmethyl)benzene as a colorless solid. APCI-Mass m/Z
660/662 (M+NH,) .

[0422]
(2) The above 1-(2,3,4,6-tetra-0O-acetyl-3-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-p-D-

glucopyranosyl)—-4-chloro-3—-(5-(3-difluoromethylphenyl) -2



191 1\ 1S OMe 458 N (M+H) 1520 Me 92 OS S 434 1 (M+H) Me 193 450
S (M+NH4) CI 194 11 CN 507/509 (M+NH4) F Me 195 488 (M+NH4)
O''-QoEt CI'S 196 1 482/484 (M+NH4) O Et Cl 437/439 197 S -Ni, N
(M+H) CI 198 F 507/509 (M+NH4) CN Cl

149-°

—thienylmethyl)benzene as colorless crystals. APCI-Mass
m/7Z 682/684 (M+NHy) .

[0423]
(3) The above 1-(2,3,4,6-tetra-0O-acetyl-3-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-(R-D-glucopyranosyl)—
4-chloro-3-(5-(3-difluoromethylphenyl)-2-thienylmethyl)b
enzene as colorless powder. APCI-Mass m/Z 514/516 (M+NHy) .

[0424]
Example 179 1-(B-D-glucopyranosyl)-4-chloro-3-(5-(4-

difluoromethylphenyl)-2-thienylmethyl)benzene

(1) 1-(2,3,4,6-tetra-0O-acetyl-f-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-0-
acetyl-B-D-glucopyranosyl)—-4-chloro-3-(5-(4-formylphenyl
)2—thienylmethyl)benzene as a colorless solid. APCI-Mass
m/Z 660/662 (M+NHy) .

[0425]
(2) The above 1-(2,3,4,6-tetra-O-acetyl-3-D-

glucopyranosyl)—-4-chloro-3—-(5-(4-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-(4-difluoromethylpheny
1)-2-thienylmethyl)benzene as colorless crystals.
APCI-Mass m/Z 682/684 (M+NH,) .

[0426]
(3) The above 1-(2,3,4,6-tetra-0O-acetyl-3-D-

glucopyranosyl)-4-chloro-3-(5-(4-difluoromethylphenyl) -2

—thienylmethyl)benzene was treated in a manner similar to



199 N 406/408 (M+H) CI 200 I | ~N 466/468 (M+H) F 1530 Me 201\ S N

446 (M+H) FMe 202 OS\_/N 434 g_j (M+H) Me 203 F 487 (M+NH4) CN
Me 204 CN 487 (M+NH4) F Me 205 I\1/\/F 512 (M+NH4) CHF2 Cl 206
530/532 (M+NH4) OCHF2 Me 207 510
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Example 120-(3) to give the desired 1-(R-D-glucopyranosyl) —
4-chloro-3-(5-(4-difluoromethylphenyl)-2-thienylmethyl) -
benzene as colorless powder. APCI-Mass m/Z 514/516 (M+NH,) .

[0427]
The compounds shown in Table 5 below were prepared in

a manner similar to one of the above Examples from the

corresponding starting materials.

[0428]
Table 5
CH2
O ‘\\\\OH
HO oH
OH
Examples @CHZ AP(EI{I;DZ/.[;:‘(SS
Me F
e S
Ho0 O \ / (M+NH4)
F
C
S O F 500/502
F
C
S O CHF 532/534
2
F




(M+NH4) O'-QOCHF2 Me 208 1\ 1 CN 470 N (M+NH4) CI CN 490/492
209 4 N M+NH) 154 CI 210 0-~~-OCIHIF2 S 504/506 (M+NH4) Me 211
484 \ (M+NH4) Me 470 212 "N (M+NH4) CN CI 490/492 213 N (M+NH4)
CN Me \'S 214 N, 417 N (M+H) 0429] Reference Example 1
3-Bromo-I-(5-ethyl-2-thienylmethyl)benzene

1571°
Cl
g HN-pn 437/439*
183 | NN (M-H)
N (*ESI-Mass)
Me
. S O F 496/498
| (M+NH,)
cl
Cl
. S /N 454/456
W, S (M+H)
cl
S N=N
470/472
186 N
W, NN e (M+NH,)
Cl F
S O 500/502
187 O |/ (M+NH,)
F
Cl
Las \S O F 516/518
/ (M+NH,)
cl
Cl
s M| 454/456
189 an Y (M)
Me
s _
458
190 \ / \N Y/ (M+H)
OMe
Me
S —
OMe 458
/
191 | / \ N (M+H)




(1) A solution of 1,3-dibromobenzene (3.7 g) in tetrahydrofuran (25 ml) was
cooled to -78C 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
tetrahydro- furan (10 ml) . The mixturedyas stirred at the same temperature
for 30 minutes, and thereto was added a saturated ammonium chloride

solution, and the re

ction mixture was 1550 warm

d to room temperature.

The mixture was extracted Wfith ethyl acetﬁte and|the extract was dried over
magnesium ate,land as evaporated underyeduced
pressure. The residy ili umn chtematography
(hexanejethyl acetat
3-bromophenyl-5-€tf S a pale yellow syrup.
APCI-Mass m/Z 279 e abov
3-bromophermyis-eth was dj 4e)d in
dichloromethane (38 Ied to -78C under argon
atmosphere. To the ane (6.18 ml) and boron
trifluoride diethyl eth mixture was gradually
warmed fto r tem hours Thebiixture| was
basified with a satura i n carbbridte)solution, and
the dichloromethane Iay r was coIIected dfied over magnesium sulfate, and
the solvent was evaporategeunder reduced pressure. The residue was
purified by silica gel ane) to gg/@ the desired
3-bromotl-(5-Ethyl-2- d) as &y yg,)
482/484
196 (M+NHy)
437/439
197 (M+H)
Cl
S O F 507/509
198 O |/ (M+NH,)
CN
Cl
N 406/408
199 ©/\ \@ (M+H)
Cl
200 S (TN 466/468
L 7N\ 4 (M+H)
F




colorless syrup. APCI-Mass m/Z 281/283 (M+H) [04311 Reference Example
2 5-Bromo-I-(4-ethylphenylmethyl)-1H-pyridin-2-one
5-Bromo-IH-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, agfiglowashed successively with water
and brine. The extract was dried over magnesium sulfate, and the 1560

solvent was evaporated under reduced pressure. The residue was purified
by silica|gel column | acetate = 10:1 - B:1) to
give 5-bromaq-|-(4-et one (1.38¢) as colorless
crystals.|/APCl-Mass eferenderBxample|3 0433]
MeMe Me ) Me HO| TIPS _OTIPS O, O
tBO_Si:tBu 751BUS the above scheme, the
symbols|are as defin n of sily %ed glucal 75
(see Parker ettdl., Q .00 g) |n tmhydrofuran
(70 ml) was cooled { re. Thereto was
487
203 (M+NHy)
487
204 (M+NHy)
512
205 (M+NHy)
530/532
206 (M+NHy)
510
207 (M+NHy)
S —
CN 470
/
208 /A N (M+NH,)
o]
509 S (T y—cN 490/492
/2 ¢ (M+NH,)




added dropwise t-butyl lithium (1.45M pentane solution, 49.0 ml) over a
period of 10 minutes. The mixture was stirred at the same temperature for 15
minutes, and then warmed to room temperature, and further stirred for 30
minutes. The mixture was cooled again to -78C, and thereto was added
trimethyl borate (8.90 ml) in one portion. After 15 minutes, the reaction
solution was warmed to room temperature over a period of one hour, and
thereto was added water (100 ml) at OC. The mixture was stirred for 30

minutes, and extracted twice with diethyl ether. The extract was washed with
water, and then was vas dried over 157
magnesium If(?te, d under ftedeced pressure
to give the compoun ubsequentteaction without
further purification. | f the above compound 76
was disﬂolved in toll added pinacol (2.24 g)
The mixture was stirr rargon %tmosphere for 17
hours. The redction ¢ I, and th |>)<ture was
extracted with ethyl asheéi with brine, [dried
over magnhesium su ated under reduced
pressure to give the ow semisolid, which was
used in the sybsequ rificatioa7APCI-Mass m/Z
569 (M+H) [0437] R 2-methyithéhzaldehyde (1)
Methyl 5-bromo-2-methylbenzoate (see Japafése |Unexamined Pategnt
Publication No. 9-268549)q(16.12 g) was dissolved|in methanol (100 ml), and
thereto was added 10% s sodiu droxide sol%igm(gg ml) | The
mixture was 213 | 7\ A4 (M4+NH,)
CN
Me
- 417
214 N{Nj (M4H)
[0429]

Reference Example 1

3-Bromo-1-—
(1)

tetrahydrofuran

(5—ethyl-2-thienylmethyl)benzene
(3.7 9)

was cooled to -78°C under argon

A solution of 1,3-dibromobenzene in
(25 ml)
atmosphere, and thereto was added dropwise n-butyl lithium
(2.44 M hexane solution, 5.55ml). 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)

The mixture was stirred at the same

in tetrahydro-
furan (10 ml).
temperature for 30 minutes, and thereto was added a saturated

ammonium chloride solution, and the reaction mixture was



stirred at 50C for 40 minutes. Under ice-cooling, the mixture was adjusted to
pH 1 by addition of 10% aqueous hydrochloric acid solution, and diluted with
water. Precipitated powder was collected by filtration, and dried to give
5-bromo-2-methylbenzoic acid (14.1 g). ESI-Mass m/Z 213/215 (M-H).
[0438] (2) The above 5-bromo-2-methylbenzoic acid (10.0 g) was
suspended in dichloromethane (100ml3,sand thereto were added oxalyl
chloride (8.1 ml) and N,N-dimethylformamide (2 drops). The mixture was
stirred at room temperature for 4 hours. The 1580 solvent was evaporated
undér fEduced i esshfd s gi/e* 5bromioe2 e thyiBeti2 8yF Ehiotieles THis TR
benazoyl chekde rwas glissalved éx dichieromethane=(206va), anghibereto
was, F9deg N Ometinyaronyiamine hdlostlone (12. gl 1o, e
mixture was added ropwise trie hylaminea(% ml)at 0C, and the mixture
wasrstigret: at rodiretemperditerevevemighitt TEde Bplveht was evaporatedn
under-rediucad prassug. anddhe: residuewas extragted with etbyl agetate,

and washed successively with water, 10% aqueous hydrochloric acid
soltitioh “Watsr &Y sattirated”dqifedis §8ditiHT hyarsder “carbshaesidtirt
angdriney Therextrachra@s-dried omgr sodiumssulfate Hafdthe solvent was
evet%carﬁg?d under reduced pressure to give

N-meghoxy-N:methyl5-bromo:2-methylbenzamide ¢12.25 $heihan
ARG e e (M+H§?I§43 1(3) A@gliution of ter?gygbovea ot

N-retiOxytN st - B6rorRe-2-éthylbehZdifiteia2.2 o ikt ) - and the

tetrahydroturans( b mipwas coeled to dEBC dinrgder argars @masphere. digs

th%ﬂﬂgggggmﬁg%%d%%%égo W%g%%@¥¥%¥¥%e (6.18 ml) and boron
trifluoride - diethyl ether complex (2.45 ml), and the
mixture was gradually warmed to room temperature over a
period of one hour. Themixture was basifiedwith a saturated
aqueous sodium hydrogen carbonate solution, and the
dichloromethane layer was collected, dried over magnesium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (hexane) to give the desired
3-bromo-1-(5-ethyl-2-thienylmethyl)benzene (2.57 g) as a
colorless syrup. APCI-Mass m/Z 281/283 (M+H).

[0431]
Reference Example 2

5-Bromo-1-(4-ethylphenylmethyl)-1H-pyridin-2-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



aluminum hydride (1.0 M toluene solution, 75 ml), and the mixture was
stirred at the same temperature for one hour. 10% aqueous hydrochloric
acid solution (50 ml) was added thereto, and the mixture was warmed to
room temperature. The mixture was extracted with ethyl acetate twice, and
washed successively with a saturated aqueous sodium hydrogen carbonate
solution and brine. The extract was diiedover magnesium sulfate, and the
solvent was evaporated under reduced pressure. The residue was solidified
to give 5-bromo-2-methylbenzaldehyde (8.73 g). APCI-Mass m/Z 213/215
(MERHASO A0 2590 (A O RefercitecERariesire. The residue
5-Bromer2rchilorer [ 45-ethyl:2-4higaylnnethylperzenea (bgraphy
5-B(r}9m%-rge-ghlg okgegzcoeigg,gied LS.(BQ,Q{) was susp (r)ldegi g\ dichloromethane
(10 mﬁ)}f and therdto were added oxalyl chioride (%.Z%I\f and

N, N=dinmathylforttamide (2 deopSyndhey Mixfitervas dtirred-atreofd - 58 9)
terperates- for &hours (the; solyeptwasevaporatesbunder rgduced
pressure to give 5-bromo-2-chlorobenzoyl chloride. This compound and
2-e§@ Iitiié)ggeeneézm%lg) were dissolved in dichloromethane (20 ml), and

th tAtim chloride (3.11 g) at OC. The mixture was stirred
at the same temperature for one hour. The reaction mixture was poured into
a cpidi 199 aqueous hydrochloric acid solution, and the mixture was
extracted with ethyl acetate. The extract was washe@vsuccessively with 10%

aqueous hydrochloric acid solution, water, a sa 2l OM@]ueous sodium
hydrogen carbonate solutidi?&Rd brine, and dried ower magnesium sulfate.
The nt was evaporatedyungder reduced pressuyres,the residue was
purifisd | 8j|J|il%a gel column.ehramatagraphy _ANoTips
.0 o C 0.4,0

tBu/SI'tBu 75 tBu/SI"Bu 76 Bu"Bu 7

[0434]

In the above scheme, the symbols are as defined above.

[0435]

(1) A solution of silylated glucal 75 (see Parker et al.,
Org. Lett. 2000, 2, 497-499) (7.00 g) in tetrahydrofuran (70
ml) was cooled to —78°C under argon atmosphere. Thereto was
added dropwise t-butyl lithium (1.45 M pentane solution, 49.0
ml) over a period of 10 minutes. The mixture was stirred at
the same temperature for 15 minutes, and then warmed to room
temperature, and further stirred for 30 minutes. Themixture
was cooled again to -78°C, and thereto was added trimethyl
borate (8.90 ml) in one portion. After 15 minutes, the
reaction solution was warmed to room temperature over a
period of one hour, and thereto was added water (100 ml) at
0°C. The mixture 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



(hexane:ethyl acetate = 100:1) to give 5-bromo-2-chlorophenyl
5-ethyl-2-thienyl ketone (5.29 g) as an oil. APCI-Mass m/Z 329/331 (M+H)
[0441] (2) A solution of the above 5-bromo-2-chlorophenyl 5-ethyl-2-thienyl
ketone (5.29 g) in dichloromethane (50 ml) - acetonitrile (50 ml) was cooled
under ice-cooling, and thereto were added dropwise triethylsilane (7.69 ml)
and boron trifluoride diethyl ether comaplex (6.1 ml). Subsequently, the
mixture was stirred at room temperature for 3.5 hours, and was cooled again
under ice-cooling. To 1600 the mixture was added a saturated agueous
sodit Aydrdy et datbBnafe SoltfisnSahd the Mikturewas ekt tted With
chlpgaforey washed with brineyanchdriedrgveiinagaesitimcsuifate WEba in
solvent was evaporated under feduced pressure, and theiesidys was
purified %y sifica gel column chromatography %exan 10 give
5-br@A¥s-2-chloro-I-(5-ethyl-2-thienylmethyl)benzene (4.52 g) as a colorless
quuiﬁ? [044”2‘1@ NéfélférﬁéOE%én?életBe above compound 76 was dissolved
3-Bromeildsm-propyk2ythienyimethyhbenzene E:Bropahenzoig acidiangd.
2-nT-gropI)T}/,Ithtiophene were ,useddancti: treated in a manner similgr to Reference
Examplé 510 give"tHe farget compound fod43F Retérence Exampie 7"
5-BromebasthylE2:thiehylimethyl) 2iinethexydienzerreo {1} Acsolutioncofured
2-ethylihigphene (3.00,0) initetrahydios furan (36.mi),was coaled 10.0C, upder

argon atmosphere, and thereto was added dropwise n-butyl lithium (1.56 M
hef&Aethe 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).

[0437]
Reference Example 4 5-Bromo-2-methylbenzaldehyde

(1) Methyl 5-bromo-2-methylbenzoate (see Japanese
Unexamined Patent Publication No. 9-263549) (16.12 g) was
dissolved in methanol (100 ml), and thereto was added 10%
aqueous sodium hydroxide solution (50 ml). The mixture was
stirred at 50°C for 40 minutes. Under ice-cooling, the
mixture was adjusted to pH 1 by addition of 10% aqueous
hydrochloric acid solution, and diluted with water.
Precipitated powder was collected by filtration, and dried
to give 5-bromo-2-methylbenzoic acid (14.1 g). ESI-Mass
m/z 213/215 (M-H).

[0438]
(2) The above 5-bromo-2-methylbenzoic acid (10.0 g) was

suspended in dichloromethane (100 ml), and thereto were added
oxalyl chloride (8.1 ml) and N,N-dimethylformamide (2 drops) .

The mixture was stirred at room temperature for 4 hours. The



solution, 17.1 ml). The mixture was stirred at the same temperature for 30
minutes, and cooled to -78C, and thereto was added dropwise a suspension
of 5-bromo-2-methoxybenzaldehyde (5.74 @) in tetrahydrofuran (60 ml) .
The mixture was stirred at the same temperature for 2 hours, warmed to 0C,
and thereto was added a saturated aqueous ammonium chloride solution.
The mixture was extracted with ethyhagetate, and the extract was washed
with brine, and dried over sodium sulfate. The solvent was evaporated

under reduced pressure. The residue was purified by silica gel column
chithhdforapiRy (REXATE 2R dtetare T6H0 290077 S 85V E) 40 Givee
5-lroprwRametheamphenyi-bosthyRithiemdmethansl (:990¢) asia palede

yeIIow syrup. APCJ Masg é 30(&)9|r/n§f]Eh M+H ﬂﬁOO) J(])4444%) TFzra ove
- ano edin

5-bromo-2:me hoxyp eny |eny was trea
mm%ﬂm|1hfd@@éﬂ@¥éh@@lmi|@l@m€21)mr@lvblOrlde (12.39). To

S5-hrome-(R:ethyl-2sthisnylmeth)2:methoxybenzens as pilo ARG IMassamn/Z
311/313 (M+H). [0445] Reference Example 8

3-Brmnb! ?(smérfﬁ FﬁethWé‘ﬁylﬁfrétﬁWdA 2netRERYBERYETE BLEThithiophehe -
andksebsmh@e@maﬁmwmrmbdmwdmmer usedandtreated i aamannee

S'”}'Eaé t&l%e‘?%%”%%@@é@%'& {p,9ive fhe t%@eeé&?g‘p%%g 49448l;

Reference Example 9 3- Bromo-l-(4 n-propyl-2-thienylmethyl)benzene (1)

3- rﬁWSﬁﬂﬂﬂﬁﬁF\én@% ﬂéﬁéﬁwotﬂ&rzmm}é@%%@l%a%@ﬂé@ ina
masnessimiar io.Referenceexamplel 7={l)eous sodium hydrogen

carbonate solution, and brine. 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).

[0439]
(3) A solution of the above

N-methoxy-N-methyl-5-bromo-2-methylbenzamide (12.2 g) in
tetrahydrofuran (100 ml) was cooled to -78°C under argon
atmosphere. To the mixture was added dropwise diisobutyl
aluminum hydride (1.0 M toluene solution, 75 ml), and the
mixture was stirred at the same temperature for one hour.
10% aqueous hydrochloric acid solution (50 ml) was added
thereto, and the mixture was warmed to room temperature. The
mixture was extracted with ethyl acetate twice, and washed
successively with a saturated aqueous sodium hydrogen
carbonate solution and brine. The extract was dried over
magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was solidified to give
5-bromo-2-methylbenzaldehyde (8.73 g). APCI-Mass m/%Z
213/215 (M+H+MeOH-H,0) .



to give 3-bromophenyl-4-n-propyl-2-thienyl methanol. APCI-Mass m/Z
293/295 (M+H-H20). 0447] (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 @) in acetonitrile (10 ml) at OC, over a period of 2
hours. The mixture was further stirreglsatdoom temperature for 5 minutes,
and cooled again to OC. 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.
ThéHiktdre was 1620 extracted with ethyl acetate, washed successively

wi L tosulfate solution, water and brine, and dried over
sodiurt subfate-dine-solvent Brastevaparated andemnaeducedpressuere, and
the jepiiue wan punded by glisa geL coumn e venograRin (19ane) 1o,
give 3-bromo-I- 4-n-propyl-2-th|enyl<3fienzene (2.97 g) as colorless oll. [0448]
Reﬁﬁéﬁ%@hﬁ%ﬁﬁ%ﬁ?@@ne (10 ml), and thereto were added oxalyl
5-Briome-2sehlorod-(5-n-prepyl; 2-thishyimethyhbenzens (2 drops). The
5-Br,omo-2-chIorobetnozoig1 acid and Z-Q-proggllthio hefne were used anglh
treBted i & MARNEr similar t6 RfRFENCE Example” 5 10 Yive the target —°
compbusdt [0449]e ReferericedExanyple 4dduced pressure to give
5'@%%}@5@?%%%‘1‘&%&9B%W"@ﬁ%‘%&ﬂg‘.ethﬂ)%né@ﬂgound and
2-n-Propylthiophene and 5-bromo-2-methoxybenzaldehyde were used and
treafedffiva ManReEsimilar to°Refetence EXamplE Y 1 givethetargsthane
compound) ARGEMassratd 3254328{MFH)1 uminum chloride (3.11 g)

at 0°C. 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 oil. APCI-Mass m/Z 329/331 (M+H).

[0441]
(2) A solution of the above 5-bromo-2-chlorophenyl

5-ethyl-2-thienyl ketone (5.29 g) in dichloromethane (50 ml)
- acetonitrile (50 ml) was cooled under ice-cooling, and
thereto were added dropwise triethylsilane (7.69 ml) and
boron trifluoride - diethyl ether complex (6.1 ml).

Subsequently, the mixture was stirred at room temperature

for 3.5 hours, and was cooled again under ice-cooling. To



[0450] Reference Example 12 3-Bromo-I-(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) [0451] Reference Example 13
3-Bromo-I-(4-chloro-5-ethyl-2-thienylmethyl)benzene (1) To a solution of
5-ethyl-2-thiophenecarboxaldehyde (69 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 1630 under heating
at 60€ Bt 2HEGrs” NEcRIBIBSUcCiffhhitle? (@00 2gPRasFuithiet d8 dedtherésto,
and ihe smixtwreswas fudher stisrechunderheating at 60t 2-haursi dihe
reag tiﬂgr g#'étruI{e was }Q&ﬁ:eq jcrﬂltobv]\_;atﬁar, an% éh% rrqixﬁt]prgVV\e/as e(,;(tractSe:.Ldu with
ethyl acetate, Washed wi rine, and drfed over sodium sulfate. The solvent
waseVaporated underlietiuced pressore 2 and thelresidtéowas purfied by,
siliga gel colunan ; chromatography (hexane:ethyl acetate = 33:l)to give
4-chloro-5-ethyl-2-thiophenecarboxaldehyde (3.1 g) as colorless oil. [0452]
(2)C'ﬁ'7é°%%98rﬁeH%rf—@-éﬁﬂﬁ-&-ﬁﬁoﬁﬁé(ﬁecarboxaldehyde was treated in a
mahner siivHar to ReferencesExample- 2-tohgivey Ilmethyl) benzene (4.52
3-b%?rrldos-l-g4-ggioggi%-§£h;il-i%@8pylmethyl)benzene as yellow oil.
APTI-Mass m/Z 347/349 (M+H+MeOH) [0453] Reference Example 14
5-Brotie-2-chloro-1-(4,5,6,7-tetrahydrobenzo[b]thiophen-2

Reference Example 6

3-Bromo-1-(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.

[0443]
Reference Example 7

5-Bromo- (5-ethyl-2-thienylmethyl)2-methoxybenzene

(1) A solution of 2—ethylthiophene (3.00 g) in tetrahydro-
furan (36 ml) 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
(60ml). Themixture was stirred at the same temperature for
2 hours, warmed to 0°C, and thereto was added a saturated
aqueous ammonium chloride solution. The mixture was
extracted with ethyl acetate, and the extract was washed with
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



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 190C for 4 hours.
The reaction mixture was cooled to room temperature, and poured into
water, and the mixture was extracted wjth 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
gercditfif chrdmatoyrapRy IhExane) to give

4,56 -tetralhydrethianaphibene(2-£x@)as ccaladess Dile 164.10454]5(2) T he
aboge 4 5 6,7- {etrah%grothlana%hth%r% was treate |§10% %aiqn%swllﬁ 50
Refl rence Xam e
5-br@Afdt2-chloro-I-(4,5,6,7-tetrahydrobenzo[b]thiophen-2 -ylmethyl)
benZéne ad2ecalBAESs solid. APCI-Mass m/Z 341/343 (M+H). [0455]

Refenensad=xampléndlyphenyl-5-ethyl-2-thienylmethanol was
5-Bromo-2- chloro IDQS eth\tll -4- meﬁha}/l -2- thlen)élmethgl benzene

2- ,&ceetyl 5 mefhy?thlop Ine WaS tréated in & nianner sifitar tlo Refe(re ce’
Exampie 34vtoogive thedarget-compoend.l iRCKFMass-mEZ 13297381 (i),
[0456] Referepce Example/36511 /313 (ven

5- Bromo 2-chloro-I-(2-thieno[3,2- b]thlenylmethyl)benzene (2)
5-Broa-2-chlorobenzoic acid was treated in a manner similar to Reference
Ex

3-Bromo-1-(5-ethyl-2-thienylmethyl)-4- methoxybenzene

2-Ethylthiophene and 3-bromo-4-methoxybenzaldehyde were
used and treated in a manner similar to Reference Example
7 to give the target compound.

[0446]
Reference Example 9

3-Bromo—-1-(4-n—-propyl—-2-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/Z 293/295 (M+H-H0) .

[0447]
(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 0°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



5-bromo-2-chlorobenzaldehyde. APCI-Mass m/Z 233/235
(M+H+MeOH-H20) [0457] (2) The above 5-bromo-2-chlorobenzaldehyde
and thieno[3,2-b]thiophene (see Fuller, L.; Iddon, B.; Smith, K. A. J. Chem.
Soc. Perkin Trans 1 1997, 3465 - 3470) were treated in a manner similar to
Reference Example 9 to give
5-bromo-2-chloro-I-(2-thieno[3,2-b]thiegyknethyl)benzene as colorless oil.
APCI-Mass m/Z 343/345 (M+H) [0458] Reference Example 17
5-Bromo-2-chloro-I-(5-chloro-2-thienylmethyl)benzene 2-Chlorothiophene
wa'tréatelsn &' rdhridrisimilar & AREferbAce Exkatpless 16 Yh/e/ tHe tatgat
CO@@M&%@S1@5@i@459$E&§Q$¥KﬁbEXGMﬁﬂQdﬁ, water and brine, and
S-Broma-Z-chioro- L{>-phenyimetnyl-grthienyimethylbenze N .+ cd unde
2-§1enzoyl(fhiophene was treated in a manner similar to Reference %xamp e
1416 i the targetcompotind APE] IMassy ay 2 87 7373 (Ma H). {048 0]e 1
Reé@fﬁﬁﬁ'%ﬁ%@ﬁg%é%raphy (hexane) to give
5-Bromo-2-chIoro-I-(5-(2-thieny?I1)-2-thienylmethyl)benzen e 2,2'-Bithiophene
and 52bf8Hio2-EAidtobERyAitiehy e SBtamES it Reterdnce ERandble 16-(1)
wete Usetand treéated in a manner similar to Reference Example 9 to give
the[l'oagggt compound. APCI-Mass m/Z 369/371 (M+H). [0461] Reference

Example 20.3-Bromosdz 1o

5-Bromo-2-chloro-1-(5-n-propyl-2-thienylmethyl)benzene

5-Bromo-2-chlorobenozoic acid and 2-n-propylthiophene were
used and treated in a manner similar to Reference Example
5 to give the target compound.

[0449]
Reference Example 11

5-Bromo-2-methoxy—-1-(5—-n-propyl-2-thienylmethyl)benzene

2-n-Propylthiophene and 5-bromo-2-methoxybenzaldehyde were
used and treated in a manner similar to Reference Example
7 to give the target compound. APCI-Mass m/Z 325/327 (M+H).

[0450]
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).

[0451]
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



(5-(5-chloro-2-thienyl)-2-thienylmethyl)-2-methylbenzene (1) To a solution of
2-bromo-5-chlorothiophene (4.11 g), thiophene-2-boronic acid (4.00 g),
tetrakis(triphenylphosphine)palladium (0) (1.20 g) and 2M aqueous sodium
carbonate solution (31.3 ml) in dimethoxyethane (100 ml) was heated under
ref lux under argon atmosphere for 2.5 hours. The 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 (3.3733 as
pale’fEifoRGik - oa62] £2) TheCabovee o4 5-cHict8 2 HheRyITthigphette ghd ©
5-bypmer2-methylbenzaigacidiobtained inrRetetence Exaraples 4-(h)weker
used and treated in a manner similar. t ference 1660 mple 5 to. give
o b DLA -5 (B SHon-D TSy 2 THry et EARGE ABenBes Shen
coloilesssolith APCIIMAsSTRIZ 38378852 (M +HY. [0463]rReferenss Example
21,,2:Brmes2-chieiosk(4-chlaiasa-ethyl- sthigpylmgthyl)s BENZEBE sodium
2-Acetyl-3-chlorothiophene (see Japanese Unexamined Patent Publication
No? ”26%)63?4236%5& reltéd inSaThaRRer Slilar WO Ret e BSGBe14
to give thedargeticompoeundp ARCEMass/MéZ BdT4348 (Mad)ufd464]
Referedre AIple 23 Chioro-dmetiyliblophene The farget comound
was prepared according to a method described in Japanese Unexamined
PaferttP@blicationtNgl —2-thiophenecarboxaldehyde (3.1 g) as

colorless oil.

[0452]
(2) The above 4-chloro-5-ethyl-2-thiophenecarboxaldehyde

was treated in a manner similar to Reference Example 1 to
give 3-bromo-1-(4-chloro-5-ethyl-2-thienylmethyl)benzene
as yellow oil. APCI-Mass m/Z 347/349 (M+H+MeOH) .

[0453]
Reference Example 14

5-Bromo-2-chloro-1-(4,5,6, 7T-tetrahydrobenzo[b]thiophen-2

ylmethyl)benzene

(1) To a solution of

4-keto-4,5,6, 7-tetrahydrothianaphthene (9.83 g) inethylene
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) togive 4,5,6, 7T-tetrahydrothianaphthene (2.75g) as

colorless oil.



10-324632. [0465] Reference Example 23
5-Bromo-2-chloro-I-(5-(5-chloro-2-thienyl)-2-thienylmeth yl)benzene
2-(5-Chloro-2-thienyl)thiophene and 5-bromo-2-chlorobenzoic acid were
treated in a manner similar to Reference Example 5 to give the target
compound. [0466] Reference Example 24
5-Bromo-2-chloro-I-(5-trifluoromethyl-2sthienylmethyl)- benzene
2-Trifluoromethylthiophene (see Japanese Unexamined Patent Publication
No 2000 34239) and 5-bromo-2-chlorobenzaldehyde obtained in Reference
é116-(1) were treated in a manner similar to Reference Example 167

7 tcS?g ve thé Tat§et Eompodnd. ™ [G467 REfTERCE B RMpIR S5 2 s Freated
5- anaofﬁ’aﬁlfnlefo-ds:(ﬁj(?_agyndyl)%aﬂhmydmewmeﬁ e(Wyive
2-(2-Ryridyhthic n@f?&‘ﬁ and 3-byomo;2:chlorghenzaldehyd Fb?@?i g‘%&% 2

Reference Example 16- 1 Were treated in a manner similar to Reference
Exaﬁﬁﬂét?X1)ﬁ?QK@96 as a colorless solid. APCI-Mass m/Z
5-byomas-2schigraphenyl-5-(2-pyridyl)-2-thienylmethanol as colorless powder.
APCI Mg sm/Z 380/382 (M+H) [0468] (2) A solution of the above

ogne - -chIoggphe @ pyridyl)-2-thienylmethanol (3.52 g) in

rence
dded to a
5 -Bromo-2-chloro-1-(5-ethyl-4-methyl-2-thienylmethyl) -

benzene

2-Acetyl-3-methylthiophene was treated in a manner
similar to Reference Example 14 to give the target compound.
APCI-Mass m/Z 329/331 (M+H).

[0456]
Reference Example 16

5-Bromo-2-chloro—-1-(2-thieno[3,2-b]thienylmethyl)benzene

(1) 5-Bromo-2-chlorobenzoic acid was treated in a manner
similar to Reference Example 4-(2) and (3) to give
5-bromo-2-chlorobenzaldehyde. APCI-Mass m/Z 233/235
(M+H+MeOH-H,0) .

[0457]
(2) The above 5-bromo-2-chlorobenzaldehyde and

thieno[3, 2-b]thiophene (see Fuller, L.; Iddon, B.; Smith,
K. A. J. Chem. Soc. 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).

[0458]
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.



solution of sodium borohydride (1.75 g) in trifluoroacetic acid (45 ml) , and
the mixture was stirred at room temperature for 4 hours. Trifluoroacetic acid
was evaporated under reduced pressure. The residue was basified with an
agueous potassium hydroxide solution, and extracted with diethyl ether. The
extract was dried over sodium sulfate, and the solvent was evaporated under
reduced pressure. The residue was pygfied by silica gel column
chromatography (hexane:ethyl acetate = 9:1-4:1) to give
5-bromo-2-chloro-I-(5-(2-pyridyl)-2-thienylmethyl)benzen e (2.42 g) as a
colbfiéss solid. APCI-Mass m/Z 364/366 (M+H) [0469] Reference Example
26 B RSS-(BXHIB=2- Hienyimethyl)-2-phenylbenzene (1)
5-Broprno2eiotiobenzoic-acidy(seealorgrierahn] A2-Bietern thittey Synthesis
19% , 1301-1304) and 2-chlorothiophene 1680 were treated in a manner
Si r to Reference Example 5 to give
5-broRfor-S-ERlorer2ehienyide thyHe2-46d dBe iz &e s c 516Ae$3 0ilt 0470]
(2)rEG arsqlutionofthe-abaves give the target compound. APCI-Mass
5- br mo; |- (7 ghgo 2- thlenylmethyl) -2-iodobenzene (1.0 g) in
dim t%oxye hane (?fvb n?l) were added phenylboronic acid (310 mg),
bls(@lﬁ)@@hylphosphlne)palladlum (1) dichloride (85 mg) and 2M aqueous

¢ earlsendtedaidttod 3.8 ml), and the mixture was stirred at 50C
ovgﬁgg%cnédﬂe&tt@f%tol was-3 saturated aaueous;SodumERYOg8h zen
carbonate solution and the mixture was extracted with ethyl acetate and
dri€d over sodium sulfate. The solvent was evaporated under reduced
pressufe pand thenesiduanwas- purified bycsilicar gek rcollmwihghtematagraphy

(h%ﬁ@%%%g%%wgeiExample 16— (1) were used and treated in a manner

similar to Reference Example 9 to give the target compound.
APCI-Mass m/Z 369/371 (M+H).

[0461]
Reference Example 20 5-Bromo-1-

(5-(5-chloro-2-thienyl)-2-thienylmethyl)-2-methylbenzene

(1) To a solution of 2-bromo-5-chlorothiophene (4.11 g),
thiophene-2-boronic acid (4.00 g),

tetrakis (triphenylphosphine)palladium (0) (1.20 g) and 2M
aqueous sodium carbonate solution (31.3 ml) in
dimethoxyethane (100 ml) was heated under reflux under argon
atmosphere for 2.5 hours. The 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 paleyellowoil.

[0462]
(2) The above 2-(5-chloro-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



5-bromo-I-(5-chloro-2-thienylmethyl)-2-phenylbenzene (683 mg) as oil.
[0471] Reference Example 27 2-Chlorothieno[3,2-b]thiophene A solution of
thieno[3,2-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 -78C under argon atmosphere, and thereto was added dropwise
n-butyl lithium (1.59 M hexane solutior =70 ml). The mixture was stirred at
0C for 30 minutes, and cooled again to -78C. Added thereto was a solution
of hexachloroethane (2.14 g) in tetrahydrofuran (5 ml). The mixture was
stiff&@" the sahte terfiperature for one hour, and warmed to 0C. Added
theseto-wias-a satinated-agueous -ammenium-chloridersalutieonyand theet
mixture was.extracted with eyl acetafe, The sventuas evaporated nder
reduced 1650 pressure. The resiaue was purified by sflica gel column
chr@fmétography (hexane) to give 2-Chlorothieno[3,2-b]thiophene (1.19 g) as
a splids {9472] Reference Example 28
1-(Benzolh]thiophen2ryimethyl)-5-bromo-2-methoxybenzene
Th%app%%ggg (\:A}/laisotrrggte_d ina manner siiIr to Reference Emee_? to
give the target compour -Mass miZ 3 V-HY. {04 g
Example®9 1-(Benzo[b]thiophen-2-ylmethyl)-5-bromo-2-chlorobenzene
Thiangphthene ang5bremos2;chlarohenzaldehyde obtained in, Referengce

Example 16-(1) were treated in a manner similar to Reference Example 7 to
gw%qhé%gﬁﬁaq&ﬁﬁbo&ﬁHxFS4230) was treated in a manner similar

to Reference Example 14 to give the target compound.

APCI-Mass m/Z 347/349 (M+H).

[0464]
Reference Example 22 5-Chloro—-4-methylthiophene

The target compound was prepared according to a method
described in Japanese Unexamined Patent Publication No.
10-324632.

[0465]
Reference Example 23

5-Bromo-2-chloro-1-(5-(5-chloro-2-thienyl)-2-thienylmeth

yl)benzene

2—(5-Chloro-2-thienyl)thiophene and
5-bromo-2-chlorobenzoic acid were treated in a manner
similar to Reference Example 5 to give the target compound.

[0466]
Reference Example 24

5-Bromo-2-chloro—-1-(5-trifluoromethyl-2-thienylmethyl) -

benzene

2-Trifluoromethylthiophene (see Japanese Unexamined Patent
Publication No. 2000-34239) and
5-bromo-2-chlorobenzaldehyde obtained in Reference Example

16— (1) were treated in a manner similar to Reference Example



[0474] Reference Example 30
3-Bromo-I-(5-methylbenzo[b]thiophen-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. [0475]
Reference Example 31
3-Bromo-I-(6-fluorobenzo[b]thiophen-2syimethyl)benzene (1) To a solution of
2,4-difluorobenzaldehyde (5.0 g) in dimethylsulfoxide (100 ml) were added
methyl thioglycolate (3.45 ml) and triethylamine (10 ml), and the mixture was
stirfed at BOC ob8fmiGRE THe FEEBtIOW M ixture was poured into ice-cold
watersdhe mixture was extracted with ethyl acetate, washed with water and
brine fand driedzovensediam sulfate. The solvent was evaporated under

::ehdalj—q?rdo%';)e—s?yé%'l Jhe residue was pyrified 9_% SieAgeh UMD ) penzen

6-fEJoro-2-methoxycarbonylben.zo[b]thiophene (1:32 g) as colorless powder.

lGC('Eﬂ'M@SiZHtZyZibgﬂMl)tt)[Q%@IE@% Thesabove 6-f . |
uoro-2-methgxycarbonylbenzo [b] thjophene was treated in a manner similar
-l e W Rbw s e
aciteas ¢oloress tpewder ESlsMassaiZs195 (MH) V827 (8 Thecaboyee
6-ﬂy_of@t))erggo Jthiophen-2-ylcarboxylic acid was treated in a manner similar
to Reference Example 4-(2) to give . .
6-fﬁjﬂ?692rlﬂil%ﬁ@ﬂ?&@ﬁﬂbﬁr‘%mﬂ%érb%\‘rﬁéﬂ}ﬁéﬂﬁoﬁﬁﬁwmethaml as

colorless powder. APCI-Mass m/Z 380/382 (M+H).

[0468]
(2) A solution of the above

5-bromo-2-chlorophenyl-5-(2-pyridyl)—-2-thienylmethanol
(3.52 g) in trifluoroacetic acid (45 ml) was added to a
solution of sodium borohydride (1.75 g) in trifluoroacetic
acid (45ml), and the mixture was stirred at room temperature
for 4 hours. Trifluoroacetic acid was evaporated under
reduced pressure. The residue was basified with an aqueous
potassium hydroxide solution, and extracted with diethyl
ether. The extract 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 = 9:1-4:1) to give
5-bromo-2-chloro-1-(5-(2-pyridyl)-2-thienylmethyl)benzen
e (2.42g) asacolorless solid. APCI-Massm/Z 364/366 (M+H) .

[0469]
Reference Example 26

5-Bromo-1-(5-chloro-2-thienylmethyl)-2-phenylbenzene

(1) 5-Bromo-2-iodobenzoic acid (see Jorg Frahn, A.-Dieter

Schluter Synthesis 1997, 1301-1304) and 2-chlorothiophene



e as colorless powder. APCI-Mass m/Z 240 (M+H). [0478] (4) A solution of
1,3-dibromobenzene (493 mg) in tetrahydrofuran (10 ml) was cooled to -78C
under argon atmosphere, and thereto was added dropwise n-buty! 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 1680
6-fluoro-2-(N-methoxy-N-methylcarbamoyl)benzo[b]thiophen e (500 mg) in
tetrahydrofuran (3 ml) . The mixture was warmed to room temperature, and
ady&d therétd Was Hsatdratstf adquiebusanirioRf Chisifd & $elitith. THe
mixture Wwasextracted witthethyb acetate cand csiedyayeromaganesisim esufate.
Thg solvelrg)trvrs(%sS Seva?g)rated under reduced pressure. The residue was
purlfsleé: %y silica gePcoIUmn chromatography (hexane:ethyl acetate =
95:518505) to give 3-bromophenyl 6-fluorobenzo[b]thiophen-2-yl ketone
(479 #g) &8 apale IOy ellovr 86liGPRPEI-Mass m/Z 335/337 (M+NH4).
043%&5%%1&1 ab@\t@ksremgfhﬁrﬂzéh@];imr@pﬁnzgiblbmi@@h@@&yl<Ket@ne
was treated in a manner similay to Reference Example 5-(2) to give ,
et R T i S RO T
somﬁq048@]J@ﬁ@ﬂﬂuﬁpﬁgag&ﬁ@@@phine)palladium (II) dichloride
1-(5@@49@]@&9@hﬁw-ga}d@@ﬁ@y%’aﬁm&%wpme@%%% i biapaphithene
and 3-bromo-4-f luorobenzaldehyde were treated in a manner similar to

RefE1SITEE EXarhphe 7/t give Iié tardet Compiii: p4s1) 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.

[0471]
Reference Example 27 2-Chlorothieno[3,2-b]thiophene

A solution of thieno[3,2-blthiophene (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 under argon atmosphere, and thereto was added
dropwise n-butyl lithium (1.59 M hexane solution, 5.70 ml).
The mixture was stirred at 0°C for 30 minutes, and cooled
again to -78°C. Added thereto was a solution of
hexachloroethane (2.14 g) in tetrahydrofuran (5 ml). The
mixture was stirred at the same temperature for one hour,
and warmed to 0°C. Added thereto was a saturated aqueous
ammonium chloride solution, and the mixture was extracted

with ethyl acetate. The solvent was evaporated under reduced



Reference Example 33
1-(Benzo[b]thiophen-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. [0482] Reference
Example 34 1-(Benzo[b]thiophen-2-ylmethyl)-5-bromo-2-fluorobenzene
Thianaphthene and 5-bromo-2-f luorokenzaldehyde were treated in a
manner similar to Reference Example 7 to give the target compound. [0483]
Reference Example 35 2-(Benzo[b]thiophen-2-ylmethyl)-4-bromo-I-methoxy-
naphthalené 2,41DmromdlERfetHERy raphtharhePseeld ‘Crydeh, ePaH®rg.
Letth5;142003)-83L) andhenzo)[b] thigphene-2-carboxaldehyde were treated
n ner 1720 simijlar t ference Ex 0 give the target
oMU TOHBAT Hefroreh Exdriae S v d¥EESTRE
3- Br‘bﬁﬁ@-] -(5- trlfluoromethylbenzo[b]th|ophen -2- ylmethyl) benzene
BhtethiieRR ofbltHophen-2-ylcarboxylic acid was treated in a
mapn@éh%%ﬁ@:ﬁ%@mceﬁmm&ﬁj (3), iddmand ()t givethe target
ound tAB85 Reference Ex m le 37 lar to Ref

romo ethy IlvaqgrS]zoﬁﬁﬁﬁlop en-21yfmethy ﬁ)bselrr\nzlenaer o Reterence
3 Memmzb[bhhm@ndaz carboxaldebydewras treated!#s a mahner
similar toReferance Example 1 to give the target

[0473]
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.

[0474]
Reference Example 30

3-Bromo—-1-(5-methylbenzo[b]thiophen-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.

[0475]
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
dimethylsulfoxide (100 ml) were added methyl thioglycolate
(3.45 ml) and triethylamine (10 ml), and the mixture was
stirred at 80°C overnight. The reaction mixture was poured
into ice-cold water. The mixture was extracted with ethyl
acetate, washed 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



compound. [0486] Reference Example 38
3-Bromo-I-(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. [0487] Reference Example 39
1-(Benzo[b]thiophen-2-ylmethyl)-3-bromo-4-methylbenzene (1)
3-Bromo-4-methylbenzoic acid was treaged in a manner similar to Reference
Example 4-(2) and (3) to give 3-bromo-4-methylbenzaldehyde as colorless
crystals. APCI-Mass m/Z 213/215 (M+H+MeOH). [0488] (2) The above
3-brofricasmetiyiberzalbRRyde ahd thiahaphtitene were treated in a

magner simdar tanReferencer Examplentz to giMehiophene (1.32 g) as

1-(Benzolb]thiophen-2-ylm -3-hbromo-4- ylbenzene as a colorless
ol 750 CaS] Marorencs taipiorag 2 2 0 TR
1-(Behzo[b]thiophen-2-ylmethyl)-3-bromo-5-methylbenzene
3,5-Bibromoisluehevand benzo[b]thiophene-2-carboxaldehyde were treated
in @ manpesimilas ta Reference Exaample foto: 1give the target eemporind.n
[049011 Reference ,ExamEIe 41f . n ,
5-I§‘rorﬁ<51-rée-5hI?)%cr)n}r-](g-rmeﬁmyﬁzbeer?fo%ﬁﬁiop%%%ﬁ-e ylme(tjhill)tboe ehe
5-Methyliserza]bithiophenecand n5-bromos 2 ietterbbe rraldeyde obtaihedsn
Reference EX@mI@.ss m/z 195 (v-n) .

[0477]
(3) The above 6-fluorobenzo[b]lthiophen-2-ylcarboxylic

acid was treated in a manner similar to Reference Example
4-(2) to give

6-fluoro—2—- (N-methoxy-N-methylcarbamoyl)benzo[b]thiophen
e as colorless powder. APCI-Mass m/Z 240 (M+H).

[0478]
(4) A solution of 1,3-dibromobenzene (493 mg) in

tetrahydrofuran (10 ml) was cooled 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]thiophen
e (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 reduced pressure.
The residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 95:5-85:15) to give 3-bromophenyl
6-fluorobenzo[b]thiophen-2-yl ketone (479 mg) as a pale



16- (1) were treated in a manner similar to Reference Example 7 to give the
target compound. [0491] Reference Example 42
5-Bromo-2-chloro-I-(7-methylbenzo[b]thiophen-2- ylmethyl) benzene
7-Methylbenzo[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 Referepgg.Example 7 to give the target
compound. [0492] Reference Example 43
5-Bromo-2-chloro-I-(5-chlorobenzo[b]thiophen-2- yimethyl) benzene
5-CRibtoWertsd[bfthidpHehe &ee ﬂf&k,@%??étrgﬂéﬁ% 9 (1960) 76-95)and
5-bromor-2-chlorobenzaldehyde obtained in Reference Example 16-(1) were
treated in amanriessimiabtonkRefesence Example 7 to give the target
compeund. 3 Ret ce Ex le 44 .

5-@0%]8 2%%%%5]?]}?](7%8 ilrﬁé%%?bg n z%f'[at%wt%l%p ee%?f- tyﬁr%aé%ﬁy ) ne% zm eannerler

5, 7= DirmetiyIbenZ[bfthfoptferie: fs8el Yoshimure: & . €t'e., J. Med. Chem. 43
(2000)2929-2937) ando 5dyeme-2rghiniekenzaldehyde obiaingdrifene as
Reference Example 16-(1) were treated in a manner similar to Reference
Ex%mcp?é °716 Sfﬁvesfhlelijz:irget compound. [0494] Reference Example 45
1-(Behzo[b]thiophen-2-ylmethyl)-5-bromo-2-methylbenezene (1) A solution
of fidsapthene&43.ng} i diethyl ether
1-(Benzo[b]thiophen-2-ylmethyl)-3-bromo-4-fluorobenzene

Thianaphthene and 3-bromo-4-fluorobenzaldehyde were treated
in a manner similar to Reference Example 7 to give the target
compound.

[0481]
Reference Example 33

1-(Benzo[b]thiophen-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.

[0482]
Reference Example 34

1-(Benzo[b]thiophen-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.

[0483]
Reference Example 35

2—(Benzo[b]thiophen-2-ylmethyl)-4-bromo-1-methoxy—

naphthalene

2,4-Dibromo-1-methoxynaphthalene (see J. Clayden, et al. Org.
Lett., 5, (2003) 831) and

benzo[b]thiophene-2-carboxaldehyde were treated in a manner



(20 ml) was cooled to OC under argon atmosphere, and thereto was added
dropwise n-butyl lithium (2.44 M hexane solution, 1.74 ml). The reaction
mixture was stirred at the same temperature for 3 hours. The reaction
mixture was added dropwise to a solution of
N-methoxy-N-methyl-5-bromo-2-methylbenzamide (1.15 g) obtained in
Reference Example 4-(2) in diethyl ethes {10 ml) cooled to -78C. The mixture
was warmed to room temperature and stirred for one hour. Added thereto
was a saturated aqueous ammonium chloride solution. The mixture was
extrabtetPitheftyt aEstte, WakketPwitH BringY and Gribd™ 86&r SoBRRH"A -
sulfates The solvent was evaporated under reduced pressure. The residue
waBirifiac-by Biliwacgel 86lumn chromatography (hexane:ethyl acetate =
100:059515).to give 5-bromoz-methylphenyl henzolblthiophen-2-yl ketone

9 : - H). [0495] (2)
Th ethylphenyl 1750 benzo [b] thiophen-2-yl ketone was
tregted-inra Moannersigilas ninoReferensexample 82t give: acid was
L enzollhophen Zimetty g bromo-gpethenezens 2 ggloress ol
5-Bromo-21chlopo-1+4(6-methoxyhenzefjtHiopgheraykinethyl )benzene
6-Mgthaxybenzo[b]thiophene (see WO 97/25033) and

S-hyema-2rehlorghenzaldefyde obtained in Reference Example 16-(1) were

treated in a manner similar to Reference Example 7 to give the target
co ~Bromo—-1-(3-methylbenzo[b]thiophen-2-ylmethyl)benZene
IIII.IUUI LAY I

3-Methylbenzo[b]thiophene-2-carboxaldehyde was treated in

a manner similar to Reference Example 1 to give the target
compound.

[0486]
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.

[0487]
Reference Example 39

1-(Benzo[b]thiophen-2-ylmethyl)-3-bromo-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/Z 213/215 (M+H+MeOH) .

[0488]
(2) The above 3-bromo-4-methylbenzaldehyde and

thianaphthene were treated in a manner similar to Reference
Example 7 to give
1-(Benzo[b]thiophen-2-ylmethyl)-3-bromo-4-methylbenzene

as a colorless solid.



[0497] Reference Example 47
5-Bromo-2-chloro-I-(6-chlorobenzo[b]thiophen-2-yImethyl) benzene (1)
4-Chloro-2-fluorobenzaldehyde was treated in a manner similar to Reference
Example 31-(1) and (2) to give 6-chlorobenzol[b]thiophen-2-ylcarboxylic acid
as colorless crystals. ESI-Mass m/Z 211/213 (M-H). [0498] (2) A solution of
the above 6-chlorobenzo[b]thiophen-2yylcarboxylic acid (3.0 g) and copper
powder (1.2 g) in quinoline (20 ml) was stirred at 210C for 40 minutes. The
mixture was cooled to room temperature and diluted with diethyl ether, and
msbﬂﬂﬁ% materlals were f|Itered off. The filtrate was washed successively
0Y acid solution and brine, and dried over
magn%mesutﬂatteﬂSbeaml\mmmIﬁma)po}at&damndéFMUQe’dopmsmée
and ae feplue s uIned by alion ot calan chiomalogBaly (hexane)
to give 1760 6- chlorobenzo thiophene (1.79 g) as colorless crystals. 0499]
(3YWQﬂ§a%@%@qﬁéhkﬂohéﬁ%@ﬂﬂﬂn%bﬁéh@ﬂaﬁ@ Reference Example 1 to
5- bj@{;@ -2rchlerghenzaldehyde, gbtained in Reference Example 16-(1) were
trealbed '61 a manner similar to Reference Example 7 to give.
5- bﬂ'omo b. chloro-I-(6-chlorobenzol[b]thiophen-2-ylmethyl) benzene as

colprless Shystats, [0590] Reference Example 48

5-Bromo-2-chioro-I-(6- trl'rluoromethylbenzo[b]th|ophen -2- ylmethyl) benzene
5-Bromo-2-chloro-1-(5-methylbenzo[b]thiophen-2

ylmethyl) benzene

5-Methylbenzo[b]thiophene 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.

[0491]
Reference Example 42

5-Bromo-2-chloro—-1-(7-methylbenzo[b]thiophen-2-

ylmethyl)benzene

7-Methylbenzo[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.

[0492]
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.

[0493]



2-Fluoro-4-trifluoromethylbenzaldehyde was treated in a manner similar to
Reference Example 47 to give the target compound. [0501] Reference
Example 49 1-Benzo[b]thiophen-2-ylmethyl)-3-bromo-4-chlorobenzene
3-Bromo-4-chlorobenzoic acid was treated in a manner similar to Reference
Example 39 to give the target compound. [0502] Reference Example 50
5-Bromo-2-chloro-I-(6-fluorobenzo[b]thiephen-2-ylmethyl) benzene 2, 4-Dif
luorobenzaldehyde was treated in a manner similar to Reference Example
47 to |ve the target compound [0503] Reference Example 51

3 i§ofdbenzo[b]thiophen-2-yImethyl) benzene

6- Fﬂuembeﬂw{b]tn@pbene @pdueerdn tbe praeparaiinth pspeess-of
Refirence ﬁx%mgle 50 and 5-bromo-2-fluoro 1770 benzaldehyde were
tre milar to Reference Example 7 to give the target
compountn 0304 ReferenceErample 5see Yoshimura, Y. et al., J.
1-(Benzolb]thiophen-2-ylmethyh)-3-byemer5-chiorobenzene

1-Chloro-3,5-dibromobenzene and benzo [b] thiophene-2-carboxaldehyde
were tedted i SIThAhRRP TGifmifar by Hefersrdd ampie 15°give thetargét
compound.w 505 Refereénice £xampte-53imilar to Reference Example

5-B,ro%o-&-%lo&-é-(Z-arpggpxgg%gg%thiophen-2-ylmethyl

[0494]
Reference Example 45

oro*RBI82

1-(Benzo[b]lthiophen-2-ylmethyl)-5-bromo-2-methylbenezene

(1) A solution of thianaphthene (543 mg) in diethyl ether
(20 ml) was cooled to 0°C under argon atmosphere, and thereto
was added dropwise n-butyl lithium (2.44 M hexane solution,
1.74 ml). The reaction mixture was stirred at the same
temperature for 3 hours. The reaction mixture was added
dropwise to a solution of
N-methoxy-N-methyl-5-bromo-2-methylbenzamide (1.15 g)
obtained in Reference Example 4-(2) in diethyl ether (10 ml)
cooled to -78°C. The mixture was warmed to room temperature
and stirred for one hour. Added thereto was a saturated
aqueous ammonium chloride solution. The mixture was
extracted with ethyl acetate, washed with 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 = 100:0-95:5)
to give 5-bromo2-methylphenyl benzo[b]thiophen-2-y1l ketone
(995 mg) as a pale yellow syrup. APCI-Mass m/Z 331/333
(M+H) .

[0495]
(2) The above 5-bromo2-methylphenyl



)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) [0506] Reference Example 54
5-Bromo-2-chloro-I-(5-methoxybenzo[b]thiophen-2-ylmethyl )benzene
5-Methoxybenzo[b]thiophene (see W§,9%/25033) 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
coRPotMER APCRRIERR TH1Z 367360 VIF# | [050 PP Referéiice Examplet55
5-Brome-2-chlore-11{5-fluorebenzolplthiophen-2-ylmethyl) benzene

2,5-Difluorob dehyde was treated in a manner similar t ference

Eo i IS A G T STk o e [0508] SRererenas Excrepieiog™
1786 5Bremae-2schldto-I-(7-fluoro-6-methylbenzo[b]thiophen-2- yimethyl)
benzeng 2,3-Difluoro-4-methylbenzaldehyde was treated in a manner similar

to ReferenseExample 47 1g give the target compound. APCI-Mass m/Z
Reference Exargple 57
—metho: gnzohbbth

2,6-Difftusrobenzaldehyde was treated in a manner similar to
6-Methoxybenzo[b]lthiophene (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.

[0497]
Reference Example 47

5-Bromo-2-chloro-1-(6-chlorobenzo[b]thiophen-2-ylmethyl)

benzene

(1) 4-Chloro-2-fluorobenzaldehyde was treated in a manner
similar to Reference Example 31-(1) and (2) to give
6-chlorobenzo[b]thiophen-2-ylcarboxylic acid as colorless
crystals. ESI-Mass m/Z 211/213 (M-H).

[0498]
(2) A solution of the above

6-chlorobenzo[b]thiophen-2-ylcarboxylic acid (3.0 g) and
copper powder (1.2 g) in quinoline (20 ml) was stirred at
210°C for 40 minutes. The mixture was cooled to room
temperature and diluted with diethyl ether, and insoluble
materials were filtered off. The filtrate was washed
successively with 10% aqueous hydrochloric acid solution and
brine, and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure, and the residue was

purified by silica gel column chromatography (hexane) to give



Reference Example 47 to give the target compound. [0510] Reference
Example 58 5-Bromo-2-chloro-I-(7-fluorobenzol[b]thiophen-2-ylmethyl)
benzene 2,3-difluorobenzaldehyde was treated in a manner similar to
Reference Example 47 to give the target compound. [0511] Reference
Example 59 5-Bromo-2-chloro-I-(4-chlorobenzo[b]thiophen-2-ylmethyl)
benzene 2-Chloro-6-fluorobenzaldehyde was treated in a manner similar to
Reference Example 47 to give the target compound. [0512] Reference
Example 60 5-Bromo-2-fluoro-I-(5- fluorobenzo[b]thlophen -2-ylmethyl)
beﬁzé‘ﬁé%rpm%%ﬁéﬂ?ﬂcﬁ[]bhﬁw (produced bt prapsiafioAr Brocess of
Referemee Example 55 and 5-bromo-2-fluoro- benzaldehyde were treated in
a maamemheilamw&e@e&emeﬂﬂamplebﬂ to,givehthectasget compound.
[O%larlrl ﬁefﬁ enc n[%n‘:h hh de obtained in Reference Example
iop

3-Bromo-2-chl oro- -( enzo en-2-ylmethyl)benzene (1
3-Bromid-2-¢ptst dbeore abid (St Pred €A Gatiict eRaf.cJcorg. 'Brdinl e
(2003)658;2030-2033.) was treated in a manner similar to Reference

E e 4-(2) to give N- metho omaQ-2-chlorgbenzam S
o i TS 5B o obs A R I (5 srebany L thya)
benzene as colorless crystals

[0500]
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 Reference Example 47 to give the target
compound.

[0501]
Reference Example 49

1-Benzo[b]thiophen-2-ylmethyl)-3-bromo-4—-chlorobenzene

3-Bromo-4-chlorobenzoic acid was treated in a manner similar
to Reference Example 39 to give the target compound.

[0502]
Reference Example 50

5-Bromo-2—-chloro-1-(6-fluorobenzo[b]thiophen-2-ylmethyl)

benzene
2,4-Difluorobenzaldehyde was treated in a manner similar to
Reference Example 47 to give the target compound.

[0503]
Reference Example 51

5-Bromo-2-fluoro-1-(6-fluorobenzo[b]thiophen-2-ylmethyl)

benzene
6-Fluorobenzo[b]thiophene produced in the preparation

process of Reference Example 50 and 5-bromo-2-fluoro-



N-methoxy-N-methyl-3-bromo-2-chlorobenzamide was treated in a manner
similar to Reference Example 45 to give
3-bromo-2-chloro-I-(benzo[b]thiophen-2-ylmethyl)benzene as a colorless
solid. [0515] Reference Example 62
1-(Benzo[b]thiophen-2-ylmethyl)-5-bromo-2-ethylbenzene (1) To a solution
of 2-ethylbenzoic acid (10.0 g) in dichlpfemethane (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
recRICEEPPRISUTE tH Yive T EoTFESpORdMJ HEIG Ehfdrite. 2Fhé Adi® ERIGH IS
was:disgolved in sngthasnot {80umbgand thenpuxitwie was stirred at room

te Bgrﬁ re for 3 hours, and then, the solvent was evaporated under

redyiced. bress gar;[&eereésbdue was dissolved in diethyl ether, and washed
ccessrveﬁyrwr?rrﬂammred—aqueous sodrum hydrogen carbonate solutron
(B > S di & VAR =~ IDERBE

redlurzedlgrleesglre)J;@gmenmgmy&gnethy}benzoate which was used in the
subsegf tsteg without Eurther bpurrfrc tlon 516 1800 (2), The above
car

mekfﬁ)r/)l emﬁBengoatre was mixe mé’lecu ar sreve 15X powder, 70°9) ,
and whr@strtrm@@fﬁemrxtur@,xmwﬁmel@@ milywashadtdedaropwise thereto
at 896 ohhe mixture was further stirred at the same temperature for 1.5
howes: Jhe,mixtuge was-ceeled to room temperature, and added thereto

were otassium carbonate g 4 g) water (70 ml) and methanol (350 ml), and
the AR WaSOh e d Tor 8/ R8I PR IG B A AR SHAIRRAS R it B SIRY.

are vwwiao ot vere rmmiereuu vir, i

suspendechin a mixed solution of methanol (500 ml) - water
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).

[0506]
Reference Example 54

5-Bromo-2-chloro—-1-(5-methoxybenzo[b]thiophen-2-ylmethyl

) benzene

5-Methoxybenzo [b]lthiophene (see WO 97/25033) 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).

[0507]
Reference Example 55

5-Bromo-2-chloro—-1-(5-fluorobenzo[b]thiophen-2-ylmethyl)

benzene
2,5-Difluorobenzaldehyde was treated in a manner similar to
Reference Example 47 to give the target compound.

[0508]
Reference Example 56




(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
pressure. 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, angl-the residue was distilled under
reduced pressure, to give methyl 5-bromo-2-ethylbenzoate (2.44 g) .

APCI- Mass m/Z 260/262 (M+NH4) [0517] (3) The above methyl

5-btomi2 IVilsf=Sala Radmamersimiar A’ S\ 3

Exgmpie My@b)h@ﬁdz é29d0 give

XY, -meth [-5-br 2- eth Ibenzamide as colorless oil. APCI-Mass
m/gl%%é ?ﬁ/ﬁﬁ") [d%e-l-"g%r?l% é)eh g was Screa% dsll’l a manner
N- meﬂqd@nN@n%ﬂf;ﬁ@bﬂm’ﬁocamhylﬁénzarﬁud@%ﬁaetﬁi@‘m@htheméwa@-

treated:ing manner sigylas 1@ Refergnce Example 45 to give
1-(BenzoLb]thiophen-2-ylmethyl)-5-bromo-2-ethylbenzene as oil. 181 0519]

Re#é)r%%% Exarél le 6 57
1_(%%%@ =5 S Hls, S )-5-bromo-2-trifluoromethy Ibenzene (1)

5-BrotmoReiotiopehzoic-acid{sééworgtaann [ Al Diéterh Schiutet Synthesis

19%&;{;@1% 1304) was treated in a manner similar to Reference Example
(2) 1o give N-methoxy-N-methyl-5-bromo-2-iodobenzamide as a pale yellow

SO|?d 6N§€ﬂ\}11e§3§§ﬁ?/223ﬁ71§/9172d(ﬁ/|¥ﬂ7 treated in a manner similar to

Reference Example 47 to give the target compound.

[0510]
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.

[0511]
Reference Example 59

5-Bromo-2-chloro—-1-(4-chlorobenzo[b]thiophen-2-ylmethyl)

benzene
2-Chloro-6-fluorobenzaldehyde was treated in a manner
similar to Reference Example 47 to give the target compound.

[0512]
Reference Example 60

5-Bromo-2-fluoro—-1-(5-fluorobenzo[b]thiophen-2-ylmethyl)

benzene

5-Fluorobenzo[b]thiophene produced in the preparation
process of Reference Example 55 and 5-bromo-2-fluoro-
benzaldehyde were treated in a manner similar to Reference
Example 7 to give the target compound.

[0513]



[0520] (2) To a solution of the above
N-methoxy-N-methyl-5-bromo-2-iodobenzamide (2.67 g) in
N-methyl-2-pyrrolidinone (12 ml) were added copper (I) bromide (124 mg)
and methyl fluorosulfonyl(difluoro)acetate (1.34 ml), and the mixture was
stirred under heating for 1.5 hours. The reaction mixture was cooled to room
temperature, and then, a diluted aqueegis ammonia was added thereto, and
the mixture was extracted with ethyl acetate. The extract was washed with
water and brlne and drled over sodium sulfate. The solvent was evaporated
2 esidue was purified by silica gel column
Ch@%&tﬁ@:ﬁ&gh}th@@@ﬂ@—@ﬂ%}ﬂﬁ@@lﬂtﬁm&@ﬂ&l B5y115()et©k‘@w€benzene
tho y- -meth 5 rom 2-trifluorome hylbenz (1.5
colrgfess% RBEI %/Iass miZ ﬂ?giﬁ (ﬁ/ﬁ 51 reﬂib%gl)ller et
N- mbthox&—I\Pme{hﬂb@%rorﬁ?cﬂQ&hfl@éré’rﬁéﬂ"r)ﬂléﬁzamW@ apgeated in a
thignaphthenewerg tregted inadnanner.similar ta Reference;;Example 45 to
give 1-(Benzol[b]thiophen-2-ylmethyl)-5-bromo-2-trifluoromethyl 1820
beNz8e 3 cBIgre's soid. BSIMass 23683714 165221
Referenegd=xample 848/280/282 (M+H) .
5-B[r(%qq-]z-chIoro-I-(5-phenyI-2-thienylmethyl)benzene 2-Phenylthiophene
was tseated, in ayypanner similar to Reference Example 5 to give the target
compound APCI-Mass m/Z 363/365 (M+H). [0523] Reference Example 65

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]thiophen-2-ylmethyl)benzene
as a colorless solid.

[0515]
Reference Example 62

1-(Benzo[b]thiophen-2-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 acid chloride was dissolved in methanol
(60 ml) and the mixture was stirred at room temperature for
3 hours, and then, the solvent was evaporated under reduced
pressure. The residue was dissolved in diethyl ether, and
washed successively with a saturated aqueous sodium hydrogen
carbonate solution and brine, and dried over sodium sulfate.
The solvent was evaporated under reduced pressure to give
methyl 2—-ethylbenzoate, which was used in the subsequent step
without further purification.

[0516]



5-Bromo-2-chloro-I-(5-(4-methylphenyl)-2-thienylmethyl)- benzene (1)
2-lodothiophene and 4-methylphenylboronic acid were treated in a manner
similar to Reference Example 26-(2) to give 2-(4-methylphenyl)thiophene as
colorless crystals. APCI-Mass m/Z 175 (M+H). [0524] (2) The above
2-(4-methylphenyl)thiophene was treated in a manner similar to Reference
Example 5 to give 5-bromo-2-chloro--45<4-methylphenyl)-2-thienylmethyl)b
enzene as colorless crystals. APCI-Mass m/Z 377/379 (M+H) [0525]
Reference Example 66

5-Bromo- ’E%I&%OIV(% EHOBloph&iy) 2RRRARAMBINAR Bensshe ¢y

2-mluorohroaiokenzena and thinphene-2sbgrgnigacidnere treated i ache
manner 5|m|I r to Refer?gc E mgle Zofidngj) (50
Iq

2- @]Tfu&gf)heny?ﬁﬁlophene as color ess md)%[ﬁ'ﬁ%ﬁf) tosg <
2- (Q%@T@W@WWIXh@MW&§ﬂ?@Q@ﬁW@‘Fﬂ?@nﬁémsmﬁaﬁ&r?é’f@r@mf

Examplg Rt giver s bromas 2:chiorod(31(@5flugrephenyl:Zsthignylimethyl)bh
enzene as a colorless solid. APCI-Mass m/Z 381/383 $M+H) 1830 0527]

Réﬂﬁ%ﬁ%quﬁ&%bﬂaggre potassium carbonate , water
5-Bromes2ichierods(5:(4¢flaorophenyl):2-thienylmethyh- beszenex(@pd for

2- 'QdRHU?Bhe”?n%dlﬂﬁﬁ%or}RB@SPX'QPEPW&%C'?i"iecr&ér&aé‘%‘%'“ a,[panner

similar to Reference Example 26-(2) to give 2-(4-fluorophenyl)thiophene as
COEW@%@WﬁﬁﬁUéW Eﬁﬂgﬁed solution of methanol (500 ml) - water

(500 ml), and the mixture was stirred at room temperature
overnight. 1Insoluble materials were filtered off and the
filtrate was combined with the previously obtained filtrate,
and the solvent was evaporated under reduced pressure. 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) .

[0517]
(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/7Z 272/274 (M+H).

[0518]
(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
1-(Benzo[b]lthiophen-2-ylmethyl)-5-bromo-2-ethylbenzene as

oil.



(2) The above 2-(4-fluorophenyl)thiophene was treated in a manner similar
to Reference Example 5 to give
5-bromo-2-chloro-I-(5-(4-fluorophenyl)-2-thienylmethyl)b enzene as colorless
powder. [0529] Reference Example 68
5-Bromo-2-chloro-I-(5-(4-ethoxyphenyl)-2-thienylmethyl)- benzene (1)
2-Bromothiophene and 4-ethoxypheny#cronic acid were treated in a manner
similar to Reference Example 20-(1) to give 2-(4-ethoxyphenyl)thiophene as
a colorless solid. APCI-Mass m/Z 205 (M+H). [0530] (2) The above

2-(4%thdkyphenyl)thiophene was treated in a manner similar to Reference
Ex%&ﬁﬁésﬂt%%é%%ﬂép%n&}-z—eh|oro-|-(5-(4-ethoxypheny|)-2-thieny|methyl)b
enzeneasz colprlesssatic- ARC kMassim/b 4074009 (MtH)f [053methy
Reference Example 69
5-Bromuo-2-chloro-I-(5-(3-ethoxyphenyl)-2-thienylmethyl)- benzene (1)
2-BromothiBpRefe antP3-dthagypiteryliberdrieacitwWete afeated-intd ffdiher
simjlartoRefergnes Exampie 20-(Bio- gives2-(3ethoxyphenyl)thiophane as
colorless oil. %84 APCI-MassEm/Z 21%5 (AI}/I_+H%. [0532]i ‘$2) The above
2-(5}5}?‘10?(%hgnﬁ?tﬁ%&necnee and"5- eromo(- -crﬁ8roqoenezaldehyde obtained in
ReferencedEyaitiples th6- (1) weretreated ivalrmanner siedarate Referehtew
Examplg 9 to,give S10ramg-2-chigye-l-(5-(31ethoxyphenyl)-2-thienylmethyl)b

[0520]
(2) To a solution of the above

N-methoxy-N-methyl-5-bromo-2-iodobenzamide (2.67 g) in
N-methyl-2-pyrrolidinone (12 ml) were added copper (I)
bromide (124 mg) and methyl fluorosulfonyl (difluoro)acetate
(1.34 ml), 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 washed 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
(hexane:

ethyl acetate = 100:0 - 85:15) to give
N-methoxy-N-methyl-5-bromo-2-trifluoromethylbenzamide
(1.59 g) as colorless oil. APCI-Mass m/Z 312/314 (M+H).

[0521]
(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

1-(Benzo[b]thiophen-2-ylmethyl)-5-bromo-2-trifluoromethyl



enzene as colorless oil. APCI-Mass m/Z 407/409 (M+H) [0533] Reference
Example 70 5-Bromo-2-chloro-I-(5-(2-ethoxyphenyl)-2-thienylmethyl)-
benzene (1) 2-lodothiophene and 2-ethoxyphenylboronic acid were treated
in a manner similar to Reference Example 26-(2) to give
2-(2-ethoxyphenyl)thiophene as a pale yellow solid. [0534] (2) The above
2-(2-ethoxyphenyl)thiophene and 5-RQrgyno-2-chlorobenzaldehyde obtained in
Reference Example 16-(1) were treated in a manner similar to Reference
Example 9 to give 5-bromo-2-chloro-I-(5-(2-ethoxyphenyl)-2-thienylmethyl)b
enPERE ARCHIDIRSLOPTAPET-Mass n/z 4077489 TRIMUY [05357 ﬁeféliﬂe‘ﬁé/e
Exaompie 71 5-Bromo-2-fluoro-I-(5-phenyl-2-thienylmethyl)benzene
2-Peydthiopheneantss-btomo-2-fluorobenzaldehyde were treated in a
mannel sipilar lg Reference. Exampla 710 give e fargeh smpous
5-Bromic(5 {2 icthbRPShEay!) -2 tiempmsthl) R FRefoBeR: to
2-(AEthexypheny)thiophene, obtainedhin Reference Example 68:(1)-amndks
5-br En%-gég.éoggb%qzaldehyde were treated in a manner similar to
Reférence xampl 7 give the target compound. APCI-Mass m/Z 391/393
(M+PH30537] Reference Example 73

Reference Example 65

5-Bromo-2-chloro-1-(5-(4-methylphenyl)-2-thienylmethyl) -

benzene

(1) 2-Todothiophene and 4-methylphenylboronic acid were
treated in a manner similar to Reference Example 26-(2) to
give 2-(4-methylphenyl)thiophene as colorless crystals.
APCI-Mass m/Z 175 (M+H).

[0524]
(2) The above 2-(4-methylphenyl)thiophene was treated in

a manner similar to Reference Example 5 to give
5-bromo-2-chloro-1-(5-(4-methylphenyl)-2-thienylmethyl)b
enzene as colorless crystals. APCI-Mass m/Z 377/379 (M+H) .

[0525]
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.

[0526]
(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)b
enzene as a colorless solid. APCI-Mass m/Z 381/383 (M+H).



5-Bromo-Il-(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 compound. APCI-Mass m/Z 391/393
(M+H) [0538] Reference Example 74
5-Bromo-2-fluoro-I-(5-(2-fluorophenyl)-2sthienylmethyl)- benzene
2-(2-Fluorophenyl)thiophene obtained in Reference Example 66-(1) and
5-bromo-2-fluorobenzaldehyde were treated in a manner similar to
Reférehéé Example 7 to give the target compound. APCI-Mass m/Z 365/367
(MEES 56536F RetlieHce Example 75
5-Bramo2echlond-1-¢b«3fludrephenyl)<2-thieaylmethyh+ benzenedihyl) -

2- Ig%gtzhé%%hene and 3-fluorophenylboronic acid were treated in a manner

Si eference Example 26-(2) to give 2-(3-fluorophenyl)thiophene as

oil. (05407 {2} THe abbve 2- @ fludropheryyipicphieme e tfeatetiine 1860
mannessiilan to Reference Exanple 3 tagive the tangel reamposing2as « o

powder 54]1] Reference E 5-Bromo-

o ShERSD P U BRI S ARk eee povder
2-(Bo9Bthokyphenyl)thiophene obtained in Reference Example 69-(1) and
5-bromo-Drffueiobien zatdehyidewere iated ik aoriemfergimilaregted in

Re&eq@g@géxmiqggo@vgg@@g&g Example 5 to give
5-bromo-2-chloro-1-(5-(4-fluorophenyl)-2-thienylmethyl)b

enzene as colorless powder.

[0529]
Reference Example 68

5-Bromo-2-chloro-1-(5-(4-ethoxyphenyl)-2-thienylmethyl) -

benzene

(1) 2-Bromothiophene and 4-ethoxyphenylboronic acid were
treated in a manner similar to Reference Example 20-(1) to
give 2-(4-ethoxyphenyl)thiophene as a colorless solid.
APCI-Mass m/Z 205 (M+H).

[0530]
(2) The above 2-(4-ethoxyphenyl)thiophene was treated in

a manner similar to Reference Example 5 to give
5-bromo-2-chloro-1-(5-(4-ethoxyphenyl)-2-thienylmethyl)b
enzene as a colorless solid. APCI-Mass m/7Z 407/409 (M+H).

[0531]
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.



compound. APCI-Mass m/Z 391/393 (M+H) [0542] Reference Example 77
5-Bromo-2-fluoro-I-(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 compound. [0543] Reference
Example 78 5-Bromo-2-fluoro-I-(5-(4+ffucrophenyl)-2-thienylmethyl)-
benzene 2-(4-Fluorophenyl)thiophene obtained in Reference Example 67-(1)
and 5-bromo-2-fluorobenzaldehyde were treated in a manner similar to
ReférehdéERample 746 gitl tHe target compound. [0544] Reference
Exaoyde 79 5-Bromo-2-methyl-I-(5-phenyl-2-thienylmethyl)benzene
2-Phenylthiephene ant-5-brento2smethyhenzdic@cichebtained in
Refergnce Exampled- () werediealed In.8 mannet similac Jo Reference,
Exmnﬁe5togweﬂmta@etannmnmd.APCLMassn1Z34§@45(M+H)
18?60545] ‘F@féréﬁ@@%rﬁblé g@gnner similar to Reference Example
5-Bromo-d{5«(3-fluorophenyl)-2-thienylmethyl)-2- methylbenzene
2-(3-Fluorophenyl)thiophene obtained in Reference Example 75-(1) and
5-&6%@%@?51 8nzoit dcid bﬁaﬁé%wlﬁfaﬁﬂén—c%‘@éﬁw&%@&%%éﬂ%

treateckinca azannersimies toil. APCI-Mass m/Z 407/409 (M+H) .

[0533]
Reference Example 70

5-Bromo-2-chloro-1-(5-(2-ethoxyphenyl)-2-thienylmethyl) -

benzene

(1) 2-Todothiophene and 2-ethoxyphenylboronic acid were
treated in a manner similar to Reference Example 26-(2) to
give 2-(2-ethoxyphenyl)thiophene as a pale yellow solid.

[0534]
(2) The above 2-(2-ethoxyphenyl)thiophene and

5-bromo-2-chlorobenzaldehyde obtained in Reference Example
16-(1) were treated in a manner similar to Reference Example
9 to give
5-bromo-2-chloro-1-(5-(2-ethoxyphenyl)-2-thienylmethyl)b
enzene as colorless oil. APCI-Mass m/Z 407/409 (M+H).

[0535]
Reference Example 71

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).

[0536]



Reference Example 5 to give the target compound. [0546] Reference
Example 81 5-Bromo-I-(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. [0547] Reference Exgmple 82
5-Bromo-2-methoxy-I-(5-phenyl-2-thienylmethyl)benzene 2-Phenylthiophene
was treated in a manner similar to Reference Example 7 to give the target

AT M 359/361 (M+H). [0548] Reference Example 83

5- &%B@Taonteih%IJ1(&@:1%1&%'@@@@;/5)%wﬁmyhf@athw’c)hiaﬁnzene (1)

2- %rgmot%mephene and 3-methylphenylboronic acid were treated in a manner

Example 26-(2) to give 2-(3-methylphenyl)thiophene as
col@)ﬂéés@lbf@@ttgﬂe@ﬂTﬁ@aﬁ@v@@(@bﬁémWhemylmmr@aﬁaample
5-byemo-2-methylbgnzaldefiyde ohtained imReference Example, 188 4yvere

treated in a manner similar to Reference Example 9 to give the target
coMPoUne. APCLRfassmiZ 3877356 (MEHHYP [0550] Refétdficd Bxanipied4
5-Bremo-2:chloraH 5-(8:methylphenyl)-thienykmethyl)- benzene

[0537]
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
compound. APCI-Mass m/Z 391/393 (M+H).

[0538]
Reference Example 74

5-Bromo-2-fluoro—-1-(5-(2-fluorophenyl)-2-thienylmethyl) -

benzene

2—(2-Fluorophenyl)thiophene obtained in Reference Example
66— (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 365/367 (M+H).

[0539]
Reference Example 75

5-Bromo-2—-chloro-1-(5-(3-fluorophenyl)-2-thienylmethyl) —

benzene

(1) 2-Todothiophene and 3-fluorophenylboronic acid were
treated in a manner similar to Reference Example 26-(2) to
give 2-(3-fluorophenyl)thiophene as oil.

[0540]
(2) The above 2-(3-fluoropheny)thiophene was treated in a



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). [0551] Reference Example
85 5-Bromo-2-chloro-I-(5-(3-chlorophenyl)-2-thienylmethyl)- benzene (1)
2-Bromothiophene and 3-chlorophenylbgsonic acid were treated in a manner
similar to Reference Example 26-(2) to give 2-(3-chlorophenyl)thiophene as
colorless oil. [0552] (2) The above 2-(3-chlorophenyl)thiophene was treated
in "BPrraRhef SThitar td-Refsrerte Ecampfe's 16 givé th&target 'Gompodfd as
coletlessild [R5 3o Reference Example 86
5- ro, ? -(5-(3-chlorophenyl)-2-thienylmethyl)-2- methylbenzene
Z'Eééé [orophen Igtrg}g')qpehe%e obaigiglggmi  Reference Example 85-(1) and
S-Wmhémmw - ' i ned i Reference Example 4-(1) were
i 2 fila) B EeAmE § © R Argel
compwn?t(a@(sz M%l@%hméﬁ%ﬂf%ﬁlﬁiﬂﬁﬁﬁx i Iebe%Y e Ex(ample
5-Broma-|-(5-(3-methoxyphenyl)-2-thienylmethyl)-2- met enzene (1
G O BerbRhE i IEBRETE SR ST er” ERBEE ia®
mamersimianto ReferenvefExampte B8a@)1e 9 to give the target

compound. APCI-Mass m/Z 391/393 (M+H).

[0542]
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
compound.

[0543]
Reference Example 78

5-Bromo-2-fluoro—-1-(5-(4-fluorophenyl)-2-thienylmethyl) -

benzene

2—(4-Fluorophenyl)thiophene obtained in Reference Example
67-(1) and 5-bromo-2-fluorobenzaldehyde were treated in a
manner similar to Reference Example 7 to give the target
compound.

[0544]
Reference Example 79

5-Bromo-2-methyl-1-(5-phenyl-2-thienylmethyl)benzene

2-Phenylthiophene 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.

APCI-Mass m/7Z 343/345 (M+H).



give 2-(3-methoxyphenyl)thiophene as a yellow liquid. APCI-Mass m/Z 191
(M+H). [0555] (2) The above 2-(3-methoxyphenyl)thiophene and
5-bromo-2-methylbenzaldehyde obtained in Reference Example 4 were
treated in a manner similar to Reference Example 9 to give the target
compound as yellow oil. APCI-Mass m/Z 373/375 (M+H). [0556] Reference
Example 88 4-Bromo-2-(4-ethylphenylmethyl)-2H-isoquinolin-lI-one
4-Bromo-2H-isoquiolin-l-one (see EP0355750) was treated in a manner
similar to Reference Example 2 to give the target compound. APCI-Mass
m/i%i}sM (M+H) [0557] Reference Example 89

APHafyifiethyl)-8-methyl-2H-isoquinolin- lone (1) To a
solﬂtancmeB—me(thylezHflsoqumnelf@rle {2A56ge 1y tichioromethane (20 ml)
was added dropwise a solution of bromine (1.26 g) in dichloromethane (4 ml)
at e. The mixture was stirred at the same temperature for

oné hourF aHa The ReNENt WaSBIapEr ate BTt retRede pressurbx Thel e

resigug Wa%QWS@IB%%HOZHﬁMyt%M901C acid obtained in
4-bromo-8- meth I-2H-isoquinolin-I- one 1 86géas colorless crg/ftalﬁar o

APCI-VESE T/ 5387240 (MYH).“f900 y'The above ™
4-Brefro-8nmetiBp2id-isoquinolin--onetwas ttregted roaupeamaer similar to
Reference Example 2 to give the target compound as colorless crystals.

APLIMass /% 336438 MH).

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.

[0547]
Reference Example 82

5-Bromo-2-methoxy—-1-(5-phenyl-2-thienylmethyl)benzene

2-Phenylthiophene was treated in a manner similar to
Reference Example 7 to give the target compound. APCI-Mass
m/Z 359/361 (M+H).

[0548]
Reference Example 83

5-Bromo-2-methyl-1-(5-(3-methylphenyl)-2-thienylmethyl) -

benzene

(1) 2-Bromothiophene and 3-methylphenylboronic acid were
treated in a manner similar to Reference Example 26-(2) to
give 2-(3-methylphenyl)thiophene as colorless oil.

[0549]
(2) The above 2-(3-methylphenyl)thiophene and

5-bromo-2-methylbenzaldehyde obtained in Reference Example



[0559] Reference Example 90 4-Bromo-2-(4-ethylphenylmethyl)thiophene
(1) A solution of 4-bromo-2-thiophenecarboxaldehyde (4.78 @) in
tetrahydrofuran (40 ml) was cooled to OC 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 theretgswas added a saturated aqueous
ammonium chloride solution, and the mixture was extracted with ethyl
acetate. The extract was washed with brine and dried over magnesium
sulfatéc sRdthesddifentwasmevapsrated utifer rediieéd prassuresamel e 2
resu@ugwes puifiedr by silicagel.ealumnamhromaiegraphys (exare: ethyt ) .
97:3 - 84 16) to give 4-bromo-2-thienyl-4-ethylphenylmethanol
E?g colorls %ep% ARCI-Mass m/Z 279/281 (M+H-H20) [0560] (2) The

nce
ove—4—bTUrTTOTZ=?meny1?4?eThylphenylmethanol was treated ina manner
iR R TERAS 5 &

oil k{@ﬁ@gﬂle'?eference Example 91

romo-2-(4-e phen meth l)thiophene
o R WSt Eeisrercs RriBLe
Re@renbe emnp@gemogave:m@mgemﬂmmm ESH\Aae@l mi/zZ 279/281
(Mﬁékéxgé'né’es@iﬁﬁﬁée%e I(:'i( m@@@%reated in a manner similar
3-Bromo-2-(4-ethyl yImethyI thiophene (1) 2,3-Dibromothiophene and
4(§Hyﬁﬁ§ﬁ5ﬁﬁ%® to give the target compound.

APCI-Mass m/7Z 377/379/381 (M+H) .

[0551]
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 similar to Reference Example 26-(2) to
give 2-(3-chlorophenyl)thiophene as colorless oil.

[0552]
(2) The above 2-(3-chlorophenyl)thiophene was treated in

a manner similar to Reference Example 5 to give the target
compound as colorless oil.

[0553]
Reference Example 86

5-Bromo-1-(5-(3-chlorophenyl)-2-thienylmethyl)-2-

methylbenzene

2—(3-Chlorophenyl)thiophene obtained in Reference Example
85-(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 as colorless
oil.

[0554]



treated in a manner similar to Reference Example 1-(1) to give
3-bromo-2-thienyl-4-ethylphenylmethanol as yellow oil. APCI-Mass m/Z
279/281 (M+H-H20). [0563] (2) A solution of the above
3-bromo-2-thienyl-4-ethylphenylmethanol (12.49) in diethyl ether (10 ml) was
added dropwise into a suspension of lithium aluminum hydride (2.6 g) and
aluminum chloride (9.0 g) in diethyl ether (35 ml) at 0C. Subsequently, the
mixture was stirred at room temperature overnight, and then poured onto
ice. The mixture Was extracted with diethyl ether, washed with a saturated
Rels)illachiaivle 1 carbonate solution, and dried over magnesium
suli%ater &heeolwnt waﬁw&pw@te&@amez redueed pressire) apd the
reSIdLé% as urified by silica gel column chromatography (hexane) to give
S-WM%henylmethyl)thlophene (8.77 g) as colorless oil.
APCIIMasd&iiZ2 279/28 DR+ [0564] tRefarence Ekdmplerdd acid were
5-Bromo-34(4-ethylphenylmethythiopheng ference Example 26-(2) to

5-Bromo-3- thlophenecarboxaldehyde (see Amishiro, N. et al.,. Chem. Pharm.
Bufl147 (1998) 1863403 5 as tréatein s fanfe? Sttt thRBfefence
Exanrpie9fsto give the targetigompound. [0565] Reference Example 94
S-Er@gg%-igchloro -3-(4-ethylphenylmethyl)thiophene (1)

remo thé[JéB'v%tfﬂoRBe%%Mﬂ%ﬁ;?ﬂ (see, 1920 Japanese

Unexamined Patent Publication No. 10-324632) was treated in a manner

Simid 6 REfereRES EXAPAFIR Aoy ARdO Bt Gidel » Reference Example
5-broma-2- @ﬂeéﬁtédthitﬂpﬁerﬁ%ﬁ&rbﬁxatdehyﬂe &% Reference Example 9

to give the target compound as yellow oil. APCI-Mass m/Z
373/375 (M+H).

[0556]
Reference Example 88

4-Bromo-2—(4—ethylphenylmethyl)-2H-isoquinolin—-1-one

4-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) .

[0557]
Reference Example 89

4-Bromo-2—-(4—ethylphenylmethyl)-8-methyl-2H-isoquinolin-

lone

(1) To a solution of 8-methyl-2H-isoquiolin-1-one (1.15 qg)
in dichloromethane (20 ml) was added dropwise a solution of
bromine (1.26 g) in dichloromethane (4 ml) at room

temperature. Themixture was stirred at the same temperature
for one hour, and the solvent was evaporated under reduced
pressure. The residue was crystallized from ether to give
4-bromo-8-methyl-2H-isoquinolin-1-one (1.86 g) as colorless

crystals. APCI-Mass m/Z 238/240 (M+H).



pale yellow oil. APCI-Mass m/Z 239/241/243 (M+H+MeOH-H20). [0566] (2)
The above 5-bromo-2-chloro-3-thiophenecarboxaldehyde was treated in a
manner similar to Reference Example 90 to give the target compound as
colorless oil. [0567] Reference Example 95
5-Bromo-3-chloro-2-(4-ethylphenylmethyl)thiophene (1) A solution of
diisopropylamine (6.8 ml) in tetrahydfefgisan (75 ml) was cooled to -78C
under argon atmosphere, and thereto was added dropwise n-buty! lithium
(1.59 M hexane solution, 30.5 ml). The reaction mixture was stirred at the
sarhe tefdperature for 30 minutes, and thereto was added dropwise a
solutioh J—ﬁq%-alﬂ8Vc?-2ﬁh%’6ﬁﬁ‘é%1‘e8c‘a{?86¥2yl%c‘éé‘ial(%?§2iﬁ‘?r}Jt%t‘réﬁ%?ofﬁ?a?n
(40 R Eheimixture was-stirted B the saine ctemperatueenfdre3Q minujes,e
and thereto yias added dropwise , 1,2-dibremo-1.1.2,2-tetraflyorogthane, (6,0
ml). The ‘mixture was stirred at the same temperature for one hour, and
theh® Warn¥et ¥ room temperature. The mixture was poured into a diluted
aqueays hydrochloric acid solution, and the solution was extracted with ethyl
acetater Ehe extraghpes washed with brine, and dried over sodium sulfate.
The ted under %d%ecqlg Sure and the residue was
cryste ' sotvent of diisopropytether—and hexane to give
5-brbimo-3Achidret2thiophenecarsoxytich aeith (3179 ) a yeHbwosolid.- 78
EE%ﬂW§§SﬂB€%§§9é%%kﬂﬁéﬂ)d@@@ﬁﬂﬂ%@g;GB&B33399W§°C under argon

5-bromo-3-chloro-2-thiophenecarboxylic acid was treated in a manner similar

to ﬁté%r%%grfxa'ﬁﬁfﬂe 52?66@?/6‘%15 added dropwise
5-bremor3ighiero-2x{#gethyiphe mpnmethyd)thioghenecas rahydrofuran

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
extracted with ethyl acetate. The extract was washed with
brine 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).

[0560]
(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.

[0561]
Reference Example 91

5-Bromo-2-(4-ethylphenylmethyl)thiophene

5-Bromo-2-thiophenecarboxaldehyde was treated in a manner
similar to Reference Example 90 to give the target compound.

ESI-Mass m/7Z 279/281 (M-H).



colorless oil. [0569] Reference Example 96
3-Bromo-I-(benzo[b]thiophen-3-ylmethyl)benzene
Thianaphthene-3-carboxaldehyde was treated in a manner similar to
Reference Example 1 to give the target compound. [0570] Reference
Example 97 3-Bromo-I-(5-ethyl-2-furylmethyl)benzene (1)
5-Ethyl-2-furaldehyde was treated in agnanner similar to Reference Example
1-(1) to give 3-bromophenyl-5-ethyl-2-furylmethanol as oil. APCI-Mass m/Z
263/265 (M+H-H20) [0571] (2) The above

3-brd henyl-5-ethyl-2-furylmethanol was treated in a manner similar to
R ive the target compound as oil. [0572]
Reterenced=xample: 88y 3Bromaih<benzo[bjfusan:gimethyl)benzene
2-Benzojbfurancarhoxaldehyde was treated in a,manner similar o, .
Reference Example 97 to give the target compound. ﬁ)573 ﬁeference
Exarfpieé 99 12(BeRZo[bfarai-2iyintethyl) B:brambce-chicrobenzénél) to
Begzolbfuranapd b-brames2-chlarehenzaldehyderobtained n, Reference.
Ex]zg)n Ilgb%G-gl) w%reztggz ed in a manner similar to Reference Example 7 to
give the ta?ﬁet éno/mpoun . %5?% ilgfllz%)eference Example 100
1-(Benzothiazol-2-ylmethyl)-5-bromo-2-methylbenzene

(2) A solution of the above

3-bromo-2-thienyl-4-ethylphenylmethanol (12.4g) indiethyl
ether (10 ml) was added dropwise into a suspension of lithium
aluminum hydride (2.6 g) and aluminum chloride (9.0 g) in
diethyl ether (35 ml) at 0°C. Subsequently, the mixture was
stirred at room temperature overnight, and then poured onto
ice. The mixture was extracted with diethyl ether, washed
with a saturated aqueous sodium hydrogen carbonate solution,
and dried 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-Mass m/Z 279/281 (M+H).

[0564]
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 Example 90 to give the target
compound.

[0565]
Reference Example 94

5-Bromo-2-chloro-3-(4-ethylphenylmethyl)thiophene

(1) 5-Bromo-2-chloro-3-thiophenecarboxylic acid (see



(1) Benzothiazole and 5-bromo-2-methylbenzaldehyde obtained in
Reference Example 4 were treated in a manner similar to Reference
Example 7-(1) to give 5-bromo-2-methylphenyl-(benzothiazol-2-yl)methanol
as pale yellow crystals. APCI-Mass m/Z 334/336 (M+H). [0575] (2) To a
solution of the above 5-bromo-2-methylphenyl-(benzothiazol-2-yl)ymethanol
(2.60 @) in dichloromethane (30 ml) 4elpene (10 ml) was added
manganese(lV) oxide (3.42 g), and the mixture was stirred at room
temperature for 3 hours. Insoluble materials were filtered off, and the filtrate
was Pt ated BRaBt el dett PresSure o give B biemot 8-métyfisHeri s
benzethiazDli2ryh ketone(2s45 Q) as celorlesscrystals ARCl-Mass m/Zand
332/334 (M+H). [0576] (3) The above 5:-bromo-2-methylphen

o2 51 RebRE i FaEa i MAELr S Rufs s =
Examipley24ay to give APCI-Mass m/Z 239/241/243 (M+H+MeOH-H;0) .
1-(bepzgthiazol-2-ylmethyl)-5-bromo-2-methylbenzene as oil. APCI-Mass
m/Z 31,8/320 (Mbkiy [05¥FbrReference Exampleiidhenecarboxaldehyde
1-(‘I3>enzgthiazo!j-12-,ylmeth I -5-bromo,—%-chIgro%enfzene Ber]]:zothia}zolgi ntd
5-Bfomo-2-EhiofopenZallie If/(% obtained in %e}eergﬁce:g%exaﬁﬁf? §-( ?Weore
treatectintamanmersimilanctoiReference lexample 200 to give the target
compogind. APCI-Mass m/Z 338/340 (M+H). [0578] Reference Example 102

1950 ra:BreRmo2:chlgre-I-€3-phenyl-2-thiazolylmethyl)benzene
5-Bromo-3-chloro-2-(4-ethylphenylmethyl)thiophene

(1) A solution of diisopropylamine (6.8 ml) in
tetrahydrofuran (75 ml) was cooled to -78°C under argon
atmosphere, and thereto was added dropwise n-butyl lithium
(1.59 M hexane solution, 30.5ml). 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 (40ml). The mixture was stirred at the same
temperature for 30 minutes, and thereto was added dropwise
1,2-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 5-bromo-3-chloro-2-thiophenecarboxylic
acid (3.79 g) as a yellow solid. ESI-Massm/Z 239/241 (M-H).
[0568]



(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
100C overnight. The solvent was evaporated under reduced pressure, and
added to the residue was ethyl acetate. The mixture was washed
successively with water and brine, anthdried over sodium sulfate. The
solvent was evaporated under reduced pressure, and the residue was
purlfled by silica gel column chromatography (hexane:ethyl acetate =100:0-
90:1( 1ol §ve* B pRenyRARZOIE (£ B0 as a pHleSRIBRSOIRP APERMELS
mM/ZEH62 (MDA [Q57 9] {2hTbe ahave Sphenythiazeleandxample 94 to
5-bromo-2-chlorobenzaldehyd fain Refer nce Ex le 1 (1 were
tredted mga%manne?’sw;%ﬁ ar t% efzrenc%i >3%m nl\e] Tﬁ%ﬁ% lOp
5-brohvo-2<ctloro-I-(5-phenyl-2-thiazolylmethyl)benzene as a yeIIow solid.
APJ=Mass m/Z 364/366 (M+H) [0580] Reference Example 103
3-(dEthylphenyimethyl)-2o4-pentanedione A suspension of sodium iodide
(15.0 in acetor}loitrile (JLOmI) w%s cogled to O% ulnder argon atmosphere,
dropm St SHaRE 7m1),
2 @pentmﬂd@weézM?b@d&@@hﬁb@nml@lehmc@%g)l sum@esavely
The reactionyidure was stirred 4t yoom. iemperatyre fpgégekeoe%

further stirred at 60C for 10 hours. The reaction mixture was coole oom
tenﬁﬁéﬂa%re and poured into an aqueous sodium thiosulfate solutlon The
1966% ith diethyl ether, and the extract

3-Bromo-1-(5-ethyl-2-furylmethyl)benzene

(1) 5-Ethyl-2-furaldehyde was treated in a manner similar
to Reference Example 1-(1) to give
3-bromophenyl-5-ethyl-2-furylmethanol as oil. APCI-Mass
m/Z 263/265 (M+H-H0) .

[0571]
(2) The above 3-bromophenyl-5-ethyl-2-furylmethanol was

treated in a manner similar to Reference Example 9-(2) to
give the target compound as oil.

[0572]
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.

[0573]
Reference Example 99

1-(Benzo[b]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.

[0574]



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). [0581] 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

5F hytbenZene (5:7-g) in tetrahydrofuran (20 ml), and
subseaquenthys the mixturey wascstirred at reemdemperatyredor aneshour. The
reaction mixture was.cooled to -78C, and theretq was added dropwise
LIRS RO (648 5] T Ao 6 A LOTR T e A e P eehSire
fori30 Refates) andthamtatrcome tempeeatuee fonopeoure T csthelfesction
mixiure weree added 0% -aqueous,potassium fluoride solution and ethyl
acetate, and the mixture was stirred at room temperature for 30 minutes.

InsOIBI8 ateridis WerBHitered off THE brganit 1ay&r of e fiftate Was
washed with waterandtrine. successivaly sand drigsldo\eresodium) sulfate.
\ﬁ;t was evaporated under reduced pressure and the residue was

Th
?% Lalymipa column ghromatography (hexane) to give the desired

purif

tri-n-butyl(4-ethylphenyl)tin (10.7‘4%) as colorless oil. EI-Mass m/Z 337 (M-Bu)
[OS%?TKR@%T%WB@@% pRI65 -%Qﬁ%bﬁéﬁ}ﬁéﬁ%ﬁ?%@%lﬁ% 60
mixed seluinrmofA-ethylhenzyl (romide (100 gink97 rnalenonitside {61.644),

po%ﬁﬁ%ﬁﬂéﬁ%@?@?“%ﬁ%gé5@é¥ﬂ% g), and the mixture was stirred
at room temperature for 3 hours. Insoluble materials were
filtered off, and the filtrate was evaporated under reduced
pressure to give 5-bromo-2-methylphenyl benzothiazol-2-yl
ketone (2.45 g) as colorless crystals. APCI-Mass m/Z
332/334 (M+H) .

[0576]
(3) The above 5-bromo-2-methylphenyl benzothiazol-2-yl

ketone was treated in a manner similar to Reference Example
14-(1) to give
1-(benzothiazol-2-ylmethyl)-5-bromo-2-methylbenzene as
oil. APCI-Mass m/Z 318/320 (M+H).

[0577]
Reference Example 101

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).

[0578]
Reference Example 102




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 chromatpgeaphy (hexane:ethyl acetate = 6:1) to
give 2-(4-ethylphenylmethyl)malononitrile (3.28 g) as a colorless solid.
[0583] (2) A solutlon of the above 2- 4 ethylphen Imethyl)malonomtrlle (2.30
! Q A i s

I‘eﬂUJx foMstutsldrrhydmaznmeatwatexo 4B<_mI) waaéwéhereaddezi memtp,
ang the nlyxtu ewalgté%rthe%h%a e{jnténdear rlea xfor llb rs.Tl The ea%t

m|xture was coole r\éo% era F& an e so ven was e pora ed
under pedlicet presse. 13hé6re3|duewvalsepye¢amzéd¢ﬁﬁﬁmﬁyl (100 m1)

acetate-diethyl ethels 4o give 3;5:diaminerd-@-sthylphenylmethyh pysazelg:
(2.63 Q) as pale pink powder. APCI-Mass m/Z 217 (M+H) [0584] (3) The

abyvé 363’ MR- AREHYITERATRIRNTAZoe TE3FH WasHtdétto
50%=addeeus phosphoticacit sokutiorTHd Skt and furthewadoed thereto

wag water (19.m\). TQ%h%‘Hé% wascoQled o Oa(Baa%‘MQ%reé%%a %99%%

dropwise an aqueous solution (4 ml) of sodium nitrite (912 mg) . T
mixteté e stitred a‘P@W@@arWé%e@ﬁﬁ@falfafeefbil%?ﬁﬁﬁf@éc%ﬂ%ﬁﬁe?er

stirked ateometeraperature for4 houes. Jhes reaction@ixtyewas cooled
ag aI}I;I toO C 10% aq eous sodlugny}% h droxide %olgtp%/va%added

thenﬁb 8&1%% O xane et acetate =10 to give
5-phenylthiazole ( 1 50 g) as a pale yellow solid. APCI-Mass

m/Z 162 (M+H).

[0579]
(2) The above 5-phenylthiazole and

5-bromo-2-chlorobenzaldehyde obtained in Reference Example
16-(1) were treated in a manner similar to Reference Example
100 to give
5-bromo-2-chloro-1-(5-phenyl-2-thiazolylmethyl)benzene as
a yellow solid. APCI-Mass m/Z 364/366 (M+H).

[0580]
Reference Example 103

3-(4-Ethylphenylmethyl) -2, 4—pentanedione

A suspension of sodium iodide (15.0g) in acetonitrile (100ml)
was cooled to 0°C under argon atmosphere, and thereto were
added dropwise chlorotrimethylsilane (12.7ml),
2,4-pentanedione (2.05ml) and 4-ethylbenzaldehide (2.68q),
successively. The reaction mixture was stirred at room
temperature for 17 hours, and further stirred at 60°C for
10 hours. The reaction mixture was cooled to room temperature

and poured into an aqueous sodium thiosulfate solution. The



reaction mixture to 7. The mixture was extracted with ethyl acetate, washed
successively with water and brine, and dried over magnesium sulfate. The
solvent was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (chloroform: methanol = 100:0 -
90:10) to give the desired 4-(4-ethylphenylmethyl)pyrazole (414mg) as a
pale brown semisolid. APCI-Mass m/Zdk87 (M+H) [0585] Reference
Example 106 3-(4-Ethylphenylmethyl)-5-methyl-IH-pyrazole (1)
4-Ethylphenylacetyc acid (3.0 g) (see Japanese Unexamined Patent
PUBliCAtTBIT 682233975 AvAS HissolVed 1t tdithictbhEthare {15l S&hgact
thereto wereadded wxahylnehlotide {6 &mi),anddN Nrsimethylformamide fene
drop), The, mixture was stirred at room temperature for 4.5 hours, The, ..o
reaction mixture wa evaporatela under re uce%lrpressure, and thé resﬁue
wagasubjectetitochzesotropic distiflationaditmntofierrents: gives@ erude
4-ethylphenylacepyl chlaride cwhich. was ysed i the subsequent step without
further purification. [0586] (2) A suspension of magnesium chloride (1.74 g)

in dichiofomethaHe B30 iy whsToblEd 16 Bes Hrid theféto' wiéte 25dééd
t-butyl aceteacetater(3.08amb andzpyriding2:96 ml) and successively was
adz‘ g@ﬁolution of the above 4-ethylphenylacetyl chloride in

dic i%’&?é%@é‘”é@r@ﬂ@- 1H1e mixiure was stired-at ihesame temperature

for 2.5 hours, and an aqueous citric acid solution was added thereto. The
mixtoré Was ektractéd witPerotofdrit Theextrait Was” washed Wit brire,
and driecheverssedium sulfaies Then solventwias evapotated wnder reduaed
pregsure. 'Cl'ihe residue 1599 was Pgﬂéiegot%y §igc% le cqumnT%hergen%%toggasphy

1rr at room tempera utes.

added dropwise a solution of 1-bromo-4—-ethylbenzene (5.7 g)
in tetrahydrofuran (20 ml), and subsequently, the mixture
was stirred at room temperature for one hour. The reaction
mixture was cooled to —-78°C, and thereto was added dropwise
tributyltin chloride (9.49 g). The mixture was stirred at
the same temperature for 30 minutes, and then at room
temperature for one hour. To the reaction mixture were
added 10% aqueous potassium fluoride solution and ethyl
acetate, and the mixture was stirred at room temperature for
30 minutes. Insoluble materials were filtered off. The
organic layer of the filtrate was washed with water and brine
successively, anddried over sodium sulfate. The solvent was
evaporated under reduced pressure and the residue was
purified by alumina column chromatography (hexane) to give
the desired tri-n-butyl (4-ethylphenyl)tin (10.7 g) as
colorless oil. EI-Mass m/Z 337 (M-Bu).

[0582]
Reference Example 105 4-(4-Ethylphenylmethyl)pyrazole

(1) A mixed solution of 4-ethylbenzyl bromide (10.0 qg),



(hexane:ethyl acetate =15:1) to give t-butyl
2-acetyl-4-(4-ethylphenyl)-3-oxobutyrate (4.75 g) as pale yellow oil.
APCI-Mass m/Z 322 (M+NH4) [0587] (3) A solution of the above t-butyl
2-acetyl-4-(4-ethylphenyl)-3-oxobutyrate in trifluoroacetic acid (60 ml) was
stirred at room temperature for 2 hours. The solvent was evaporated under
reduced pressure, and the residue wasdissolved in ethyl acetate, and the
mixture was washed successively with a saturated aqueous sodium
hydrogen carbonate solution and brine. The mixture was dried over sodlum

suffateOBAtheISdivettWas Sevapisrated titbef tedeced pressuré t8)gived
1- (éeeihylphe@y&)y4-ohw@myn3 pebters2-qmre $4:00) g) ast yellewoik.100 m1)

APC%ISIVéass 3jZ %§M+H) %588 éﬁl})A§olut@1 ofut]k_)g abo react
1-( ethﬁ henﬁ g &oxy ffenten fonefS 8 and hydrazme hydrate
(4.07mb um ¢otiresne ¢20 9l was stﬁrt@d,uﬁdérmnn@‘amew for15 hotes!

The reaction mixture: was ¢qaled fo ream lemperature sand yashed
successively with water and brine, and dried over sodium sulfate. The

solVBRESAAS EvhBorated dﬁ&eerrreﬂﬁ‘éeﬁrp]@%swaéqdrr%r reSid g Was® putified
by silicéegel .colurhe chiromatography {chloroteimreihyl acatate =219 degive

3-(g:ethylphenylmethyl);>-methwl-k:-pyragole. 3,12 g)as yellgw oil.

APCI Mass m/Z 201 (M+H).[0589] 2000 Referenceg%xam le 107
3- (ﬂhEmWﬁféthBl%xﬁmo%byﬁdm%e‘(f)t‘Foa §olhiloﬁ%f9 ive

6-chlqronicotingyh ehlorige- (k.01 ononitrile (3.28 g) as a

colorless solid.

[0583]
(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 reactionmixture was cooled to room temperature
and the solvent was evaporated under reduced pressure. The
residue was crystallized from ethyl acetate-diethyl ether
to give 3,5-diamino-4-(4-ethylphenylmethyl)pyrazole (2.63
g) as pale pink powder. APCI-Mass m/Z 217 (M+H).

[0584]
(3) The above 3,5-diamino-4-(4-ethylphenylmethyl)pyrazole

(1.30 g) was added to 50% aqueous phosphoric acid solution
(19 ml), and further added thereto was water (10 ml). The
mixture was cooled to 0°C, and thereto was added dropwise
an aqueous solution (4 ml) of sodium nitrite (912 mg). The
mixture was stirred at the same temperature for 30 minutes,
and further stirred at room temperature for 4 hours. The

reaction mixture was cooled again to 0°C, 10% aqueous sodium



and N,O-dimethylhydroxyamine hydrochloride (6.65 g) in dichloromethane
(200 ml) was added dropwise triethylamine (17.2 g) at 0 C. Subsequently
the mixture was stirred at room temperature overnight. The mixture was
washed successively with water, 5% aqueous citric acid solution, water and
brine, and then, dried over sodium sulfate. The solvent was evaporated
under reduced pressure to give N-methpxy-N-methyl-6-chloronicotinamide
(11.73 g) as pale yellow oil. APCI-Mass m/Z 201/203 (M+H) [0590] (2) A
solution of the N-methoxy-N-methyl-6-chloronicotineamide (4.2 g) in
tetFatydrsfitan (26 1HhA Way’ Eéo%&ﬂﬁ)doéhﬁﬁﬁttﬁei:é%oaﬁdél%d@éh gfopWie
4-etbylphesylmaghesiumvbromided 0.5 M utetrahiydecfuran selutian, b5 1nk 1
The mlgdl%re was tlrred at OC for 41hour% and then att %room lemperature
forl0” minuteS® The réaction mixturé Was cooaleg agaln o0C; ané1 85e8
theverr was % iagueoust hydrochlbrc seid solutions Eivepvixaredvasder
extragteduwith ethyl acetate, and washed,with, brine apd-drigd aver; sedivum

sulfate. The solvent was evaporated under reduced pressure, and the

residue WS ponTeS BY Hiita Gel toumin ChrSmategiapy ](R8x8ne athiyt?)
acetateiv 209 to=givest-dhioro-Sepyrigyl <k ethndphenylpketonel (3.681) as)
CO'QE'%?&%‘%%&P Mass m/z 246/248_ M*@m[ﬂﬁ%%% Lhe above

6-chloro pyrldy 4-ethylphenyl ketone (1.68 g) was dlssolved in

benZyla 5 -60% sodlum hydride (275 mg) . The mixture was
stirsed mmeam@ampﬁralngmn 6 howrshand thepat 90E) for one hour. The

(1) 4-Ethylphenylacetic acid (3.0 g) (see Japanese

Unexamined Patent Publication 63-233975) was dissolved in
dichloromethane (15 ml), and thereto were added oxalyl

chloride (6.0ml) 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.

[0586]
(2) A suspension of magnesium chloride (1.74 g) in

dichloromethane (30 ml) was cooled to 0°C, and thereto were
added t-butyl acetoacetate (3.03 ml) and pyridine (2.96 ml),
and successively was added a solution of the above
4—ethylphenylacetyl chloride in dichloromethane (30 ml).
The mixture was stirred at the same temperature for 2.5 hours,
and an aqueous citric acid solution was added thereto. The
mixture was extracted with chloroform. The extract was
washed with brine, and dried over sodium sulfate. The

solvent was evaporated under reduced pressure. The residue



reaction mixture was cooled to room temperature, and water was added
thereto, and the mixture was extracted with ethyl acetate. The extract was
washed with water and subsequently 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 = 100:0 - 95:5) to give 6-benzyaoxy-3-pyridyl 4-ethylphenyl ketone
(1.68 g) as colorless oil. APCI-Mass m/Z 318 (M+H). [0592] (4) The above

6-benzyloxy-3-pyridyl 4-ethylphenyl ketone (865 mg) was dissolved in
etlYfen&glycol £8.5I)S ahdC théteto Feteatdetr RYdra2#ie Rydrate (0.44 ml)
and petassiuat hydraxides(650-ng) 1 Theomixtuee waswstirted under heating
at 190C for 8 hours. The reaction mixture was cooled to, room temperature,
i 5t Hins adaed Ter A the o Yo G Aad i Sl
acetate SFhe ektradihvds Meashed withwatetthree times, and subsequently
withdyying, and dried over sodium sulfate. The solvent was evaporated

under redrced pressie, andibedesidue-wasqurified by silica gel column
chromatography (hexane:ethyl acetate = 100:0 - 0:100) to give the desired
3-(%1featﬁ§/|%ﬁ%e_n§ﬂ %fﬁﬁﬁ%%}%eo%%ﬁﬁﬁﬁ% 1é%rﬁ’%t@_}?a%,ncolorless powder.
APGIiNags ma2t4 M) [0593]1 RefesenceExainplert08 temperature

3-(4-Ethylphenyimethy-2:hydroxypyriding, (1) 2:Chlorgpicotinpyhchlofde
was treated in a manner 2020 similar to Reference Example 107-(1), (2) and
(3)RDIVE T 2-b ety xR TR 3-#thyIshetit k&tohe AsolgesSBitate

AP£HMeass miZ3184{Midd). 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).

[0588]
(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 reaction mixture
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).

[0589]



[0594] (2) The above 2-benzyloxy-3-pyridyl 4-ethylphenyl ketone (1.69 g)
was dissolved in ethanol (15 ml), and thereto was added sodium borohydride
(403 mg), and the mixture was stirred at room temperature for 3 hours. The
solvent was evaporated under reduced pressure, and the residue was
dissolved in ethyl acetate. The mixture was washed with water and
successively with brine, and dried ovepgedium sulfate. The solvent was
evaporated under reduced pressure to give crude
2- benzyloxy 3 pyrldyl 4 eth gohenylmethanol as colorless oil, which was
vithout further purification. [0595] (3) The

abave Q—E mmpn%pmdyiﬂ ethylphenylmethanel meas dissolved in
I(1O nd ther to.we added concentrated hydrochlaric Cld
(§ ml) anda 16 E?eclljladl urr(m% carbéﬁ%@& Ermlﬁilrexéwags s f#edsa
ro@rﬂdtemﬁeﬁbztmﬁetfurlmﬁegre/amdeehwmwhétm@deher@ @r3der) normal
presstig Jisiuble matesiads were filtered aff and, the SONENtWaS 1 amine

evaporated under reduced pressure. The residue was dissolved in ethyl

acétafe “antl e slution \WaE Wakhed With WatbH ARd 8dctesEivetAkith> o™
brinepard driedeover rsodium. sulfate mi ke sotventswassevaporatednderl y

reduced pressure, %’&% he, Eeétgé&el‘@% EH@'&?&M sllica geLeolumn, . ; ;¢
chromatography (chloroform: methanol = -97:3) to give the desired

3- (anéfth‘ynﬂfenyﬁﬁeﬁ%l)zzeﬁyoﬁﬂekyﬁyﬁdﬁhéa(:%m myFas alpaehréwn solid.
AP&JaI}gﬂaaaw@ aﬂaéle(M+ﬂéhxﬁQ5861o2%%QuB@fei@ngeﬂEé(ample 109

3-(4 Eth henylmeth I le (1) Toasolutlo ole (6.00 g) in
met hanoldj m Wereé % éjm JﬁyaFC)l)?l e g ?afé gg) ag pale
4-ethylbenzaldehydéCI- Mass m/Z 201/203 (M+H)

[0590]

(2) A solution of the
N-methoxy-N-methyl-6-chloronicotineamide (4.2 g) in
tetrahydrofuran (40 ml) was cooled to 0°C, and thereto was
added dropwise 4-ethylphenylmagnesium bromide (0.5 M
tetrahydrofuran solution, 55 ml). The mixture was stirred
at 0°C for 4 hours, and 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-Massm/Z 246/248
(M+H) .

[0591]
(3) The above 6-chloro-3-pyridyl 4-ethylphenyl ketone (1.68

g) was dissolved in N-methyl-2-pyrrolidinone (20 ml), and



(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 chromatagyraphy (hexane:ethyl acetate = 98:2 -
70:30) to give 4-ethylphenyl-(IH-indol-3-yl)methanol (2.10 g) as a colorless
solid. APCI-Mass m/Z 234 (M+H-H20). [0597] (2) The above .
4-éth§ioheny L AFEimoL 3y Rnetandiwas rddted if-a nthet Simfar o™
ReferenceExamplends(2) tongiveithedesiteds stirred at room
3-(4-ethylphenylmethy-|H-indole as, colorless ¢rystals. APCI-Mass m/Z 236
ST TSR Totefonie ELAE 110 (s Bt Gyt maaiste
(1)e& meikiure ofizinepowder (P2 ah)tand eibroraoethane(042and) imter

N, Ndimethylfiormanids (Z.adnbnwers stitred yndee heafing.at PG farlQ 1
minutes under argon atmosphere. The reaction mixture was cooled to room

terfiptathfe, and chiorbifthetRyISiANES0 4TIy Mot atte P tHetets dhd-the
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[0592]
(4) The above 6-benzyloxy-3-pyridyl 4-ethylphenyl ketone

(865 mg) was dissolved in ethylene glycol (8.5 ml), and
thereto were added hydrazine hydrate (0.44 ml) and potassium
hydroxide (550 mg). The mixture was stirred under heating
at 190°C for 8 hours. The reaction mixture was cooled to
room temperature, and water was added thereto, and the
mixture was extracted with ethyl acetate. The extract was
washed with water three times, and subsequently 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 =
100:0 - 0:100) to give the desired
3-(4-ethylphenylmethyl)-6-hydoroxypyridine (256 mg) as
colorless powder. APCI-Mass m/Z 214 (M+H).

[0593]
Reference Example 108

3-(4-Ethylphenylmethyl)-2-hydroxypyridine

(1) 2-Chloronicotinoyl chloride was treated in a manner



(2) A solution of tris(dibenzylideneacetone)dipalladium (0) (167 mg) and
tri(2-furyl)phosphine (135 mg) in tetrahydrofuran (20 ml) was stirred at room
temperature for 5 minutes under argon atmosphere. Thereto were added
1-t-butoxycarbonyl-3-iodo-1H-indazole (2.0 g) and the above
4-ethylbenzylzinc bromide (N,N-dimethylformamide solution) at OC, and the
mixture was stirred at room temperatyge for 5 hours. The reaction mixture
was poured into water, and the mixture was extracted with diethyl ether. The
extract was washed with water and dried over magnesium sulfate. The

solveRt Wals évapsratetUinter FéaRcsd pressure; and tha fesidlie Wagve
pulﬁ@é@yﬁ&e@geL@@Iﬂm@hargmatgggamyyih@meeemybaqatﬁl% 518010 -
92: 8%? %ve 1-t- ){fca QOH -3-(4-ethylphenylmethyl)-1H-indazole (1.37
g) as coloriess Oil. ass /Z 337 (M+H). [0600] (3) The above
1-t8iitesycarbonyl- 3 -(4-ethylphenylmethyl)-1H-indazole (1.35 g) was
dissbied T enétrrirol {1591B Y et added fhrereto ‘wasgri sadilnketone

methoxidessoltiondmethanebsoltion 1.8 1mi) sand the Jpixturewasstirsed
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3-@iGhgibrrshyimetiyh 1 Herfizbfe (86Dt Hs'EsloHess Eaktar. "ith
APEZItMass i/ Zs 23 é{MsHH)E 20501 6031 Reference BExampleddd sodium
5> BI‘O{T%O s met[:tp{l |£5 (\‘}etglguvgégr%%tggyraecngy fnder reduced pressure
to give crude 2-benzyloxy-3-pyridyl-4-ethylphenylmethanol
as colorless o0il, which was used in the subsequent step

without further purification.

[0595]
(3) The above 2-benzyloxy-3-pyridyl-4—-ethylphenylmethanol

was dissolved in methanol (10 ml), and thereto were added
concentrated hydrochloric acid (1.0 ml) and 10%
palladium-carbon (500 mg) . The mixture was stirred at room
temperature for 15 hours under hydrogen atmosphere under
normal pressure. Insolublematerials were filtered off, and
the solvent was evaporated under reduced pressure. The
residue was dissolved in ethyl acetate, and the solution was
washed with water and successively with brine, and dried over
sodium sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (chloroform:methanol = 100:0 - 97:3) to give
the desired 3-(4-ethylphenylmethyl)-2-hydoroxypyridine
(307 mg) as a pale brown solid. APCI-Mass m/Z 214 (M+H).
[0596]



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. [0602] (2) The
above 2-(4-trifluoromethylphenyl)thiophene and
5-bromo-2-methylbenzaldehyde obtained in Reference Example 4 were
treated in a manner similar to Referenge Example 7 to give the desired
5-bromo-2-methyl-I-(5-(4-trifluoromethylphenyl)-2-thieny Imethyl)benzene as
colorless crystals APCI Mass m/Zj 425/427 (M+H+MeOH) [0603]
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obtained inReference Example 4 were tteategina maanersimiar facer,
Reference Example 7 to give the desired
5-&8%6%%%%%)? |%%S(aetYﬁm%?&ﬁ]%wBﬂsﬁyﬁ?zifhﬁéﬁy Bhietiyhbenzehe as

colodess il {B605:2060 tRefereénte Example £13er, and the extract
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acid were treated
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
colorless solid. APCI-Mass m/Z 234 (M+H-H,0).

[0597]
(2) The above 4-ethylphenyl-(1H-indol-3-yl)methanol was

treated in a manner similar to Reference Example 1-(2) to
give the desired 3-(4-ethylphenylmethyl)-1H-indole as
colorless crystals. APCI-Mass m/Z 236 (M+H).

[0598]
Reference Example 110 3-(4-Ethylphenylmethyl)-1H-indazole

(1) Amixture of zinc powder (712 mg) and dibromoethane (0.04
ml) in N,N-dimethylformamide (2.5 ml) were stirred under
heating at 70°C for 10 minutes under argon atmosphere. The
reaction mixture was cooled to room temperature, and

chlorotrimethylsilane (0.04 ml) was added thereto, and the
mixture was stirred at room temperature for 30 minutes. To
the activated zinc solution was added dropwise a solution
of 4-ethylbenzyl bromide (1.74 g) in N,N-dimethylformamide
(10 ml) at 0°C over a period of 2 hours. Subsequently, the
mixture was stirred at 0°C for 2 hours, to prepare a solution

of 4-ethylbenzylzinc bromide in N,N-dimethylformamide,



in a manner similar to Reference Example 20-(1) to give the target
compound. [0606] Reference Example 114 2-(4-Methylphenyl)thiophene
2-Bromothiophene and 4-methylphenylboronic acid were treated in a manner
similar to Reference Example 20-(1) to give the target compound. [0607]
Reference Example 115 2-(2,3-Dihydro-5-benzol[b]furanyl)thiophene (1)
5,7-Dibromo-2,3-dihydrobenzo([b]furap(see WO 02/070020) (3.0 g) in diethyl
ether was cooled to -78C under argon atmosphere, and thereto was added
dropwise n-butyl lithium (2.44 M hexane solution, 5.09 ml). The mixture was
stirf8d S8t HeSsaifetemipdraturd for SO RiHuteS SBnd potfad ifte & "Saturated
aqpe@ﬁﬁmmeamm chloride solution. The mixture was extracted with

zi e%ger and dried over magnesium sulfate. The solvent was

Qgra

egrg Ug%dﬁ%§§§%ﬁ%é%, %lde?eacetone dipalladium

5 bromo 2,3-dihydrobenzol[b]furan (2.0 g) as pale yellow crystals, which was

uséd In tHé dubseqaent step (withety furehespdfication’ J0808] {2) The

abeve S:brpme2:3:0ihydwhenzathifuran and HHOPBeﬁecznkgwpa&eeidfwere
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e mixture was stirred at room temperature for
5 hours. The reaction mixture was poured into water, and the
mixture was extracted with diethyl ether. 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 = 100:0 - 92:8) to give
l-t-butoxycarbonyl-3—-(4—-ethylphenylmethyl)-1H-indazole
(1.37 g) as colorless oil. APCI-Mass m/Z 337 (M+H).

[0600]
(3) The above

l-t-butoxycarbonyl-3-(4—-ethylphenylmethyl)-1H-indazole
(1.35 g) was dissolved in methanol (15 ml), and added thereto
was 28% sodium methoxide solution (methanol solution, 1.0
ml), and the mixture was stirred at room temperature for one
hour. Added thereto was an aqueous citric acid solution, and
the mixture was extracted with ethyl acetate. The extract
was washed successively with water and brine, and dried over
magnesium sulfate. The solvent was evaporated under reduced
pressure, and the residue was crystallized from hexane to
give the desired 3-(4-ethylphenylmethyl)-1H-indazole (800
mg) as colorless crystals. APCI-Mass m/Z 237 (M+H).



tetrahydrofuran (15 ml) was cooled to -78C under argon atmosphere, and
thereto was added dropwise n-butyl lithium (1.58 M hexane solution, 4.43
ml). The reaction mixture was stirred at the same temperature for 30
minutes, and thereto was added dropwise a solution of
1-bromo-4-fluoronaphthalene (1.50 g) in tetrahydrofuran (12 ml) at -78C. The
mixture was stirred at the same tempeyature for one hour, and thereto was
added dropwise a solution of 5-chloro-2-thiophenecarboxaldehyde (1.07 g) in
tetrahydro- furan (11 ml) at -78C. The mixture was stirred at the same
tenP&fatdre for 30 minutes, and thereto was added a saturated aqueous

an&ﬁéﬁmﬁm&\% the reaction mixture was extracted with

ethyl acetate 2 Fine extract was-washedf Withrorire drigthenen $edium sulfate,
ang}gq i(;)1\{neenctﬁ/\ﬁsj b%\{qa?eoﬁéted under reduced pressure. The residue was
punfmgjjy—ammnvsnan?-treated silica gel column chromatography
(he&hhe%ﬂ%?@@@@&ﬁéQﬁg%S%éiﬁ@@e and thiophene-2-boronic acid

4-hremo-fluore2-naphihyl-5-chiare: 2-thienyaethanol {2:Q0:¢) 1as pale 1)
yellow powder. APCI-Mass m/Z 353/355 (M+H-H20). [0610] (2) The above
A S stan o R s P R

Was freated’in a
marnnes sim#ar to Reference Example 1-(2) to give the desired
4-bremp; 2-(5-chloro-2-thienylmethyl)-1-fluoronaphthalene as a yellow solid.

[061(:@)2%3%%5%09E@”&ngfll]t;oromethylphenyl)thiophene and
5-Bromo-2,4-dimethyl-l-(5-pher%;-z-thienylmethy benzene (1)

|
2A§dﬁﬁ8ﬁ8ﬂ%ﬁ@ﬁﬁ@%ﬁﬁf&ﬁfé Qﬁggéﬂgb%hﬂ% 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-thieny
Ilmethyl)benzene as colorless crystals. APCI-Mass m/7Z
425/427 (M+H+MeOH) .

[0603]
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-trifluoromethylphenyl)thiophene as colorless
oil.

[0604]
(2) The above 2-(3-trifluoromethylphenyl)thiophene and

5-bromo-2-methylbenzaldehyde 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-(3-trifluoromethylphenyl)-2-thieny
lmethyl)benzene as colorless oil.

[0605]



chloroform (100 ml), and thereto were added oxalyl chloride (6.8 ml) and
N,N-dimethylformamide (2 drops). The mixture was stirred at room
temperature overnight. The solvent was evaporated under reduced pressure,
and the residue was dissolved in methanol (200 ml) The mixture was stirred
at room temperature for 3 hours. The solvent was evaporated under
reduced pressure, and the residue wag glissolved in ethyl acetate. The
mixture was washed successively With a saturated aqueous sodium

ste without further |f|c io 612 ixt oft eabovem
My %”%‘L%e 0.0 t ikl et A

(

nIBenzoate d activa minum neu
0) t\@ege‘dde@mepmﬂse bromine (9.25 ml) Whl|e stirring at room
temperaiyre. The mixture was stirred at room temperature for 8 hours, and
dill;kteéét!lttt@éet@ybem (19@0 mi) mSt@@tb@tmaéeg}alﬁtwe&)ﬁlte@d off, and
wafhed W|th dleth ether QOOmI‘% comblned flltrate was washed
SUCCESSRIS Wit 0% adtieous Sodi n? HiBLuIPStedb1GtioN 4 shtlirated
aqt;leea$ esbdinna hyanogen wb@aate:sol%ﬁlﬁﬁramtbrmeaﬂmeeﬁm@td lwaso
drigd Qver;magnesjum sulfate, and the solvent was evaporated under
educed pressure. The residue was crystallized from methanol (40 ml) to
glvé r%%?Hyl 5-bromo-2,4-dimethylbenzoate (6.34 g) as colorless crystals.
AP@—I@%@%@M@% 209 0613] (3) The above methyl
5-reniy-2:4-dimethyibenzoate Wwas ureated) inta manmer similar to Reference

EX?‘mplae, 4/_—(%l£q:omo—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.

[0608]
(2) The above 5-bromo-2,3-dihydrobenzo[b]furan and

thiophene-2-boronic acid were treated in a manner similar

to Reference Example 20-(1) to give the desired
-(2,3-dihydro-5-benzo[b] furanyl)thiophene as pale yellow
crystals. APCI-Mass m/Z 203 (M+H).

[0609]



give 5-bromo-2,4-dimethylbenzoic acid as colorless crystals. ESI-Mass m/Z
227/229 (M-H) [0614] (4) The above 5-bromo-2,4-dimethylbenzoic acid and
2-phenylthiophene were treated in a manner similar to Reference Example 5
to give 5-bromo-2,4-dimethyl-I-(5-phenyl-2-thienylmethyl)benzene as
colorless crystals. APCI-Mass m/Z 357/359 (M+H) [0615] Reference
Example 118 5-Bromo-I-(5-phenyl-2-4hienylmethyl)-2-trifluoromethyl-
benzene (1) 5-Bromo-2-iodobenzoic acid (see Jorg Frahn, A.-Dieter Schluter

[06416;}3%2592-&6%1@[1dgabm@qmayﬂ}ﬁrbromef%@d@m@ma{al%&
g) in N-methyl-2-pyrrolydingne (20 ml) were added. copper (I) bromide (235
) B ) B S o2 O MR AL OAS (DRI A e o1
mikterres Wasistirted amdéet heatingwats1 200 ¥erdl Boholis? CThadeactoyon
mixture was-ceoled, and,added theretoswere 10%6.aquequs hydioghloric. acid
solution and ethyl acetate. Insoluble materials were filtered off, and an
orgahic falfer S5tk fiftrats Waks washed With waterTor 4B shgre was
su bsgqumilwuyashed wi_th a@@tut&teq:aqlfmus @qﬁiumtl@mragen t¢arbenate
solytion and brine, The filirate, was dried over sodium.suifate, apd the solyent

was evaporated under reduced 2100 pressure. The residue was purified by
siliéa gelf colurn eRksmarsEiaphy(hekan:Ethy| atetaté = 80: T f Givetmethyl

was stirred at the same temperature for one hour, and thereto

was added dropwise a solution of
5-chloro-2-thiophenecarboxaldehyde (1.07 g) in tetrahydro-
furan (11 ml) at —=78°C. The mixture 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, dried over sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was purified
by an aminosilane-treated silica gel column chromatography
(hexane:ethyl acetate = 3:1) to give
4-bromo-1-fluoro-2-naphthyl-5-chloro-2-thienylmethanol
(2.00 g) as pale yellow powder. APCI-Mass m/Z 353/355
(M+H-H,0) .

[0610]
(2) The above

4-bromo-1-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.

[0611]



5-bromo-2-trifluoromethylbenzoate (3.55 g) as colorless oil. [0617] (3) The
above methyl 5-bromo-2-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) [0618] (4) The
above 5-bromo-2-trifluoromethylbenzoic acid and 2-phenylthiophene were
treated in a manner similar to Referengg-Example 5-(1) to give
5-bromo-2-trifluoromethylphenyl 5-phenyl-2-thienyl ketone as pale yellow
crystals APCI Mass m/Z 411/413 (M+H) [0619] (5) To a mixed solution of
OOVE : ' omethylphenyl 5-phenyl-2-thienyl ketone (670
mg;)mmermazrplr (Zﬁrﬁéﬁ;hiﬂtﬁdh}(d?%ﬁﬂ@rﬂy(ﬂﬁzm@}]waﬁyadﬁedﬁpdhﬂﬁzene

bor drrdze gl62 m thnezr)mxturew S térr%d troom é%rsn er%]ure for3
rs. The éolven WaSer ora%ed under reduce pressure e residue

waefdremlﬁedmn tﬁﬂ)midrmam@ teracetormitrieq@0anl P xThedetohwas ide
added striethylsilane, (048 pal).rand: the, mixtuee wasg coglsd to ¢ Thergla

was added dropwise boron trifluoride diethyl ether complex (0.52 ml?ﬁ The

miXtite Was Eﬁﬂe%taf PGB WBRIpetatine fof 45 mitites, Bhd 80488 thetétd
waswa sattratet agueousssadiath bydrogerscarhofnaté soksion] andithe

m"értk'é% Y38 extragten with pthybace ?}]e T{Cﬁ?ee%t&%h‘élésv}’é{ésg€9r‘é"é@ at

brine, and dried over sodium sulfate The solvent was evaporated under
redi®l prRISRETFE [aH@ the Fesidhewas 2180° pirifiea By siieajeteoiahad

chromatography {hexane)storgiye athe desiredsidue was dissolved in
ethyl acetate. The mixture was washed successively with a
saturated aqueous sodium hydrogen carbonate solution and
brine, and dried over sodium sulfate. The solvent was
evaporated under reduced pressure to give methyl
2,4-dimethylbenzoate as pale yellow 0il, which was used in
the subsequent step without further purification.

[0612]
(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. Themixture was stirred at room temperature for
8 hours, and diluted with diethyl ether (1000 ml). Insoluble
materials were filtered off, and washed with diethyl ether
(500ml). The combined filtrate was washed successivelywith
10% aqueous sodium thiosulfate solution, a saturated agqueous
sodium hydrogen carbonate solution and brine. The filtrate
was dried over magnesium sulfate, and the solvent was
evaporated under reduced pressure. 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).



5-bromo-I-(5-phenyl-2-thienylmethyl)-2-trifluoromethylbe nzene (565 mg) as
colorless oil. [0620] Reference Example 119
5-Bromo-I-(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 ygllew liquid. [0621] (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
Exaffplé B to give 5-bromo-I-(5-(3-ethylphenyl)-2-thienylmethyl)-2-methylbe
nzené as'pale Y6 B CRBCIMBES F/Z>3 71 e(‘i\mflil/ﬁ)ﬁ%%f?{e‘f&sence
Example d20i 15-Bromo=2:methyl-1-§5-(2pyriclyd) 2sthienyimethyd) benzen eo(1)
2 guidvhihigaens and, 2:Reme:2 mehtibenzaldenyde oblainedlin, ;.
Reference Example 4 were treated in a manner similar to Reference
Exgﬁhya;sﬁ)m{@g%7/ 229 (M-H)
5-bromar2-methylphenyl-5-(2-pyridyl)-2-thienylmethanol as colorless oil.
APGlsMassanbh 360/362 (M) 10623 r{2) Aysalutian Df the adoyed
5-bromo-2-methylphenyl-5-(2-pyridyl)-2-thienylmethanol (1.59 g) in
PR Ba A A0 Y NE8 oo £5 00 F120" Mg thss Bt e Sadec
gratifadlyssotiufkanple 5 to give

5-bromo-2, 4-dimethyl-1-(5-phenyl-2-thienylmethyl)benzene

as colorless crystals. APCI-Mass m/Z 357/359 (M+H).

[0615]
Reference Example 118

5-Bromo-1-(5-phenyl-2-thienylmethyl)-2-trifluoromethyl-

benzene

(1) 5-Bromo-2-iodobenzoic acid (see Jorg Frahn, A.-Dieter
Schluter Synthesis 1997, 1301-1304) was treated in a manner
similar to Reference Example 117-(1) to give methyl
5-bromo-2-iodobenzoate as a brown solid.

[0616]
(2) Toasolution of the above methyl 5-bromo-2-iodobenzoate

(4.65 g) in N-methyl-2-pyrrolydinone (20 ml) were added
copper (I) bromide (235 mg) and methyl
2,2-difluoro-2-(fluorosulfonyl)acetate (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 hydrochloric 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 and brine. The filtrate was dried over

sodium sulfate, and the solvent was evaporated under reduced



triacetoxyborohydride (4.68 g) . The mixture was stirred at room temperature
for one hour, and cooled again to 0C. 10% aqueous sodium hydroxide
solution was added thereto to basify the reaction mixture. The mixture 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 purified by silica gel column chromatography
(hexane:ethyl acetate = 3:1) to give the desired
5-bromo-2-methyl-I-(5-(2-pyridyl)-2-thienylmethyl)benzen e (1.38 g

cofofiess sotid. APEI-MaEs<IHTZ 5u2/846 {41Y) Fo6241 REefereRde ‘B@efiﬁﬁle

12&h2dﬁdﬂb@f%12h§hlaﬁy§};tmophﬁﬁﬁl 2,2=Bithiophene (7.4009)iRke methyl
tetr, drofur n was_cooled to -78 un gon atmos and
thesel s adias TS LT HATH (S5t Pt SLtoL 36,0
mlPiThe mixture was stirred at OC for one 30 minutes, and cooled again to
-78G¢Added thereto was N-fluorobenzenesulfonimide (15.5 g), and the

mixture was graduallywarmed, andstirred at ropdeameratyefosdd was
hours The reaction mixture was, qoured into ice-cold water %nd gh ,folutlon

was exéfrac?ecji Wlﬁ1 Iﬂexane t\?VJI_Cel and fhe ex%rac r\11\?3.% WaS Succ sélve(fy

withiweater -andblwine -amd fdried ovet spdiven soifate Chilve solvent svdsrown

evaporated unders requced pressure anchthasesjdue was purified by silica
gel column chromatography (hexane) to give 2- (5 -fluoro-2-thienyl)thiophene

(5.88 %:) s colorless ail. [0625] Reference Example 122 2130
5-Bromo-2:ethiiF(5:(3pyfityl-2-thienyitiethyhBgnzef =0+ c acid and

2-phenylthiophene were treated in a manner similar to
Reference Example 5-(1) to give
5-bromo-2-trifluoromethylphenyl 5-phenyl-2-thienyl ketone
as pale yellow crystals. APCI-Mass m/Z 411/413 (M+H).

[0619]
(5) To a mixed solution of the above

5-bromo-2-trifluoromethylphenyl 5-phenyl-2-thienyl ketone
(670 mg) in methanol (20 ml) - tetrahydrofuran (10 ml) was
added sodium borohydride (62 mg), and the mixture was stirred
at room temperature for 3 hours. The solvent was evaporated
under reduced pressure, and the residue was dissolved in
chloroform (10ml) — acetonitrile (20ml). Thereto was added
triethylsilane (0.78 ml), and the mixture was cooled to 0°C.
Thereto was added dropwise boron trifluoride - diethyl ether
complex (0.52 ml). The mixture was stirred at room

temperature for 45 minutes, and added thereto was a saturated
aqueous sodium hydrogen carbonate solution, and the mixture
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



e 2-(3-Pyridyl)thiophene was treated in a manner similar to Reference
Example 120 to give the target compound as colorless crystals. APCI-Mass
m/Z 344/346 (M+H) [0626] Reference Example 123
5-Bromo-I-(5-(4-methoxyphenyl)-2-thienylmethyl)-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). [0627] (2) The above
2-(4-methoxyphenyl)thiophene and 4-bromo-2-methylbenzoic acid obtained
in RBfdrehee Example 193} werdfreateaanat %ifRifar o Reterente
Examplecs i@ give 5-bromo-I-(5-(4- methoxyphenyl) -2-thienylmethyl)-2-methyl
tF){ee nge%nnecgs al rigeéﬁuicﬁ%fgggt :lf)ecnly me /g) 353/1:31:71515 Mlgﬁgm@ngglbe
5- br@ﬁrtﬁ-zirﬁ@eﬁhy@qJ(Sa(i,Z—M@ﬁh&@%di@%ybenzen#-yl)-z- thienylmethyl)
benzene #-Bromo-1, 2- (methylenedioxy) benzene was treated in a manner
smm!gagetgé%%@r@&g%@@mp@ 119 to give the target compound as colorless

5- brem@echlorobenzyl alcohol (10 66 g) in toluene (100 ml) solutlon were
adq%qth&%@kﬁgk%&%%%yibenzene 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.

[0621]
(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-bromo-1-(5-(3-ethylphenyl)-2-thienylmethyl)-2-methylbe
nzene as pale yellow oil. APCI-Mass m/Z 371/373 (M+H).

[0622]
Reference Example 120

5-Bromo-2-methyl-1-(5-(2-pyridyl)-2-thienylmethyl)benzen

e
(1) 2-(2-Pyridyl)thiophene and
5-bromo-2-mehtylbenzaldehyde obtained in Reference Example
4 were treated in a manner similar to Reference Example 7—-(1)
to give
5-bromo-2-methylphenyl-5-(2-pyridyl)-2-thienylmethanol as
colorless oil. APCI-Mass m/Z 360/362 (M+H).

[0623]
(2) A solution of the above

5-bromo-2-methylphenyl-5-(2-pyridyl)-2-thienylmethanol

(1.59 g) in trifluoroacetic acid (40 ml) was cooled to 0°C,



(20 ml) , and pyridine (2 drops), and the mixture was stirred under heating at
100C overnight. The solvent was evaporated under reduced pressure, and
the residue was dissolved in ethyl acetate. The solution was washed
successively with water, a 10% aqueous hydrochloric acid solution, a
saturated aqueous sodium hydrogen carbonate solution and brine, and dried
over sodium sulfate. The solvent was eyaporated under reduced pressure to
give 5-bromo-2-chlorobenzyl chloride as pale yellow crystals, which was
used in the subsequent step without further purification. [0630] (2) The
ab8V& 5hforfic<2-URloFoBERZ ChiGHde Was issdfed in acetonitrile (100
ml), ang-theomyxivre was- ceoled 1@ 9G.) Addeg:thareta wasias stirred at
tetracthylammonium, cyanide (8.8 0) . and the mixtyre was stired at ropp
temperature]?or 2 hours.“The solvent was evaporatecﬁanéer reduced
pressurel and thendsidire wadedissohied inveth i ddetatécTiee sdlatiors Was
washed-sucqessively:with watef, L0 agueoushydrachlonic acidsolution; a
saturated aqueous sodium hydrogen carbonate solution and brine, and dried

ovEF§aitni shiftdte” he Solvitt WAS eVapbratetiind @F@&%@eﬂ‘ﬁe@%b?@to
givevérbrmﬂd%chf@lﬁph@nyl&pl@@nitrﬂemtamﬁg ygﬁ@wmﬂidd whighrwas
used in the, subsegyent step é’}’l'&h?%tsff‘&@@rwggrkﬁ&?ﬂ?@e@%%;lls({%ﬂ%ege1

above 5-bromo-2-chlorophenylacetonitrile was added to water (90 ml) -
SUlfE BRI 7T} CaRaRRE nib@ei was StirretlAfiderheating atisoeve
ovenghie Ihe-mixture was further diluted with water, and cooled to OC. The

solg/ggt was réamov%dy E))_/ ld_ez:g_n%,zand the r §iggg was dissolv%d %}%O

romo—-z-met -pyridy thienylmethy enzen
e (1.38g) asacolorless solid. APCI-Massm/Z 344/346 (M+H) .
[0624]

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, 28.0
ml). 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 water,
and the solution was extracted with hexane twice, and 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) to give
2—(5-fluoro-2-thienyl)thiophene (5.89 g) as colorless oil.

[0625]
Reference Example 122




in diethyl ether. The solution was washed with water and brine, and
extracted with 10% sodium hydroxide. To the extract was added
concentrated hydrochloric acid to make the solution acidic. The precipitates
were collected by filtration, and purified by silica gel column chromatography
(chloroform) to give 5-bromo-2-chlorophenylacetic acid (6.67 g) as colorless
crystals. ESI-Mass m/Z 247/249 (M-H); $8632] (4) The above
5-bromo-2-chlorophenylacetic acid was treated in a manner similar to
Reference Example 118-(4) and (5) to glve the deswed

soldﬂ APCI Mass m/Z 377/379 (M+H) [0633] Reference Example 126
romo 5( -f rid I) 2- thlen Imethyl)2 meth Ibenzene%l
% n% M Hy %mé@{ hlop%enegit oronic acf&argvere treate %ﬁ a°

mafmv‘e?rs@mﬂer o'ReférentelExampler204(1$ torgivet compound as

2-(6dluaro=2-pyridylthiephengras yellow ail, AB@I-Mass miZ:480 (M+H).
[063 ?f The above 2-(6-fluoro-2-pyridyl)thiophene was treated in a

milar to Ref rence Example 120 to give the desired
bfemei?ﬁe—srﬁéefgiﬁpwéyh-z -thienylmethyl)2-meth ylbenzene as a
CO|5)f|@SST$0h¢| APQiMassmiZ 8621364 (M+H) 10635 Réfetance-Example

12;1e§®9}géqlgeg@thyl [-(5-trifluoromethyl-2-thienylmethyl)- benzene

2-Triffuoromethylthiophene (see Japanese Unexamined Patent
(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).

[0627]
(2) The above 2-(4-methoxyphenyl)thiophene 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-methyl
benzene as a pale yellow solid. APCI-Mass m/Z 373/375 (M+H) .

[0628]
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.

[0629]
Reference Example 125

5-Bromo-2-chloro-1-(2-(5-phenyl-2-thienyl)ethyl)benzene

(1) To a solution of 5-bromo-2-chlorobenzyl alcohol (10.66

g) in toluene (100 ml) solution were added thionyl chloride



2160 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. [0636]
Reference Example 128
5-Bromo-I|-(5-(5-fluoro-2-thienyl)-2-thienylmethyl)-2-met hylbenzene
5-Bromo-2-methylbenzoic acid obtained;inh Reference Example 4-(1) and
2-(5-fluoro-2-thienyl)thiophene obtained in Reference Example 121 were
treated in a manner similar to Reference Example 5 to give the target

corhpdiitd as CoRfles3 86lit2 APEP-Mass /2 86 TIBE0IV+1p JoB3 7 red

Referencerzxample 429100°C overnight. The solvent was

3-Bromo-2-fluoro-6-methyl-I1-(5-phenyl-2-thienylmethyl)be nzen
et el ot N
tredtetkinla edanmere similaeteeReferencE Example 146 toegiveahetdrget

compoungs asajeblue ppwders. APLMags dp/ié361E63-MsH) {0638)
Reference Example 130 ,
5-BioniG-28nlofo- 15 Py s2thigsolfinTehyiBenyene Jgry carbonate
5-Broma-2echlonophenylacetie acit (2.0 gvebtained im Refefenee Exaniple

125:3) was dissolved in diehloromethane (40.ml), and thereto were added
oxalyl chloride (0.77 ml) and N,N-dimethylformamide (one drop) atOC. The

MIXITRE WRRs SHREEPACRM Yempeatie DvernightSTHE SoRent s als,

evaporated andessaduced peessinedgugive sirpmer2rehlerophenytacetyl
chloride, which was used in the
purification.

[0630]
(2) The above 5-bromo-2-chlorobenzyl chloride was

dissolved in acetonitrile (100 ml), and the mixture was
cooled to 0°C. Added thereto was tetraethylammonium cyanide
(8.8 g), and the mixture was stirred at room temperature for
2 hours. The solvent was evaporated under reduced pressure,
and the residue was dissolved in ethyl acetate. The solution
was washed successively with water, 10% aqueous hydrochloric
acid solution, 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 solid,
which was used in the subsequent step without further
purification.

[0631]
(3) The above 5-bromo-2-chlorophenylacetonitrile was

added to water (90 ml) — sulfuric acid (75 ml), and the mixture
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



217 subsequent step without further purification. [0639] (2) A solution of
potassium t-butoxide (1.35 g) in tetrahydrofuran (20 ml) was cooled to OC,
and thereto was added methyl isocyanoacetate (1.33 ml). Then, a solution of
the above 5-bromo-2-chlorophenylacetyl chloride in tetrahydrofuran (20 ml)
was added thereto, and the mixture was stirred at OC for 2 hours, and then
at room temperature overnight. The mijxture was cooled again to 0C. 10%
aqueous citric acid solution was added thereto, and the mixture was
extracted with ethyl acetate. The extract was washed with water and brine,
anddrietEoVer s GhURAT sulfats TRE o EntRas Bvaperated-ihderedueed
pressure anghihee xesidueanas: purifiedbyssiticageh cokvnn chromatography
(hexane:ethyl acetate = 3:1) to give . .
5-ber%§aFﬁfoa-§t5c)ﬁ%?o? -tgzﬁ?né&%&%%?ﬁotﬁﬁ- ESXazolimethylb enzene (L.12)
as ayeltovwold IAPCI-MESS M2 38DI33% M +14).40640] <8} FHheabove
5-broma-2-chiarod-4-methexyearhonyl-b-axgzelylmethy b, enzensdd-34 9)
was heated under reflux in 6N aqueous hydrochloric acid solution (20 ml)
oveimight: Therdbivéfit WS evapordted tnder teaEEES HrESSIES and the
residue was dissolvedlndmethanalaand treatedwith carban poxvderMHg .
carhonpowder was filtered off, and the filtrate was evaporated under

red%Q§d$¥§§5%%%%%gwgﬁ¥gg%—2—chlorophenylacetic acid was
1-(3-amino-2-oxopropyl)-5-bromo-2-chlorobenzenehydrochl oride (1.73 g) as

a pal& br6An-SofdTIRHIER WaB Lis¥d PtRS Tssasfurrstepavithout furthABr
purifigation. ARG |-Massidaiz 262/264 (M+H).

5-bromo-2-chloro-1-(2-(5-phenyl-2-thienyl)ethyl)benzene
as a pale yellow solid. APCI-Mass m/Z 377/379 (M+H).

[0633]
Reference Example 126

5-Bromo-1-(5-(6-fluoro—2-pyridyl)—-2-thienylmethyl) 2-

methylbenzene

(1) 2-Bromo-6-fluoropyridine and thiophene-2-boronic 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).

[0634]
(2) The above 2-(6-fluoro-2-pyridyl)thiophene was treated

in a manner similar to Reference Example 120 to give the
desired

5-bromo-1-(5-(6-fluoro-2-pyridyl)-2-thienylmethyl)2-meth
ylbenzene as a colorless solid. APCI-Massm/Z 362/364 (M+H).

[0635]
Reference Example 127

5-Bromo-2-methyl-1-(5-trifluoromethyl-2-thienylmethyl) -

benzene

2-Trifluoromethylthiophene (see Japanese Unexamined Patent



218 0641] (4) A mixed solution of the above
1-(3-amino-2-oxopropyl)-5-bromo-2-chlorobenzenehydrochl oride (1.70 g) in
ethyl acetate (30 ml) - water (15 ml) was cooled to OC. 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;gadium sulfate. The solvent was
evaporated under reduced pressure and the residue was purified by silica
gel column chromatography (chloroform:ethyl acetate = 95:5) to give
1-BWerzGtamindi2:oXdYopyH25-brorie2-chlorobenzene (710 mg) as a
colerlessiselid- AR CIyViass 7812 366368 KeHT)e 064 23 £5) T orar solutiomh ok
the above JE ;3 d7_o%/lam|no Znoxo%r%m -5- bronQ-%-chI%rgb enzene, é7170
mg in toluene mI) wa$ added Cawesson 1 reagent 2.535 f %“%Re
mixtore wes heatedrunder refriwe ford2 hpurs, T eacton mixture was
coqlgglz and the solvent was evaporated under reduced pressure. The
re%@%m@ug&g@@y@h@ gel column chromatography (hexane:ethyl
ac%tate 90 0 %o giv the des'red

A h qn
5- O ---- 'v AIRE
coloylesssotide APCI- Mass m/Z 364/366 (M+H) [0643] Reference Example

13% tﬁ%@ﬂﬂ%?ﬁ!’éﬁ%@%@?@%@Jﬁﬁé@'%"ﬂéﬁerence Example
5-bromo-2-chlorobenzoic acid (11.75 g) in N,N-dimethylformamide (50 ml)

wa$ ddded "1 cdrbonyihirid zBTéIE@Xé PhAABRRE XRIRWEE sfirred

underbeating at Adcpicr @ hourclhereid seren a manner similar to

Reference Example 5 to give the target compound as a colorless
solid. APCI-Mass m/Z 367/369 (M+H).

[0637]
Reference Example 129

3-Bromo—-2-fluoro-6-methyl-1-(5-phenyl-2-thienylmethyl) be

nzene

4-Bromo-3-fluorotoluene and
5-phenyl-2-thiophenecarboxaldehyde were treated in a manner
similar to Reference Example 116 to give the target compound
as pale blue powders. APCI-Mass m/Z 361/363 (M+H).

[0638]
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. Themixture 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



219 added t-butanol (7.40 g) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (7.60
g), and the mixture was further stirred under heating at 40C 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 $elvent was evaporated under
reduced pressure to give t-butyl 5-bromo-2-chlorobenzoate (12.53 g) as pale
yellow oil. [0644] Reference Example 132 o .
5-BrORTG-24ERbr&-1¢6-ethbRyBENnZoIb thpHerE2 S yiniéth9T) benzene (1) A
solutiopof 5-bromo-2-chloro-I-
(6-methoxybenza[bjthiapghern-2admethyl)benzena (2.701g)3 btgined in
Reference Fampla 46 inslighipramethane (37.m, was goglad, (o 06 under
argon atmosphere, and thereto was added dropwise boron tribromide (0.83

mlp IR Ere wake Warhred f5- idem( terdpetature, BrerstifretPfor8on of
MiRutesa Thee nuxirenwas basifiecowith & satucated aguerusisodiim
hydrogen carbaonate solution, and subsequently, the reaction mixture was
e AR 3 Sar Fatol oS e A B3 re The Falore ag
extracted withechloroforth fand?dtied overantaghesium sulfatet dilveegsoivent
was.euaporated upder reduced pressureERe Lesidye was erystallized from

chloroform-hexane to give .
5-BrBHTG2c Kb Fd-f6-hytroibietzotb]tHiophaAcsyIrhB iyt Hberzéne (2501 g)
aspale green £rystats: IcSkeMasscm/2+ 851/363: (Mtk). [0645]extract was

washed 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 = 3:1) to give
5-bromo-2-chloro-1-(4-methoxycarbonyl-5-oxazolylmethyl)b
enzene (1.12 g) as a yellow solid. APCI-Mass m/Z 330/332
(M+H) .

[0640]
(3) The above

5-bromo-2-chloro-1-(4-methoxycarbonyl-5-oxazolylmethyl)b
enzene (1.37 g) was heated under reflux in 6N agqueous
hydrochloric acid solution (20 ml) overnight. The solvent
was evaporated under reduced pressure, and the residue was
dissolved in methanol, and treated with carbon powder. The
carbon powder was filtered off, and the filtrate was
evaporated under reduced pressure to give crude
1-(3-amino-2-oxopropyl)-5-bromo-2-chlorobenzene-hydrochl
oride (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).



2200 (2) The above 5-bromo-2-chloro-I-(6-hydroxy
benzo[b]thiophen-2-ylmethyl) benzene (500 mg) was dissolved in
N,N-dimethylformamide (5 ml), and thereto were added iodoethane (0.23 ml)
and potassium carbonate (390 mg) The mixture was stirred at room
temperature for 2 days. Added thereto was water, and the mixture was
extracted with ethyl acetate. The extragi was washed with water and brine,
and dried over magnesium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel column
chrb(?ﬁéﬁ)braphy hexane:ethyl acetate = 98:2 -80:20) to give the desired 5
broro2hiordad(626thoxyBBNZ4[bitHiopa-2-yimethyl)be nzene (492 mg)
as pale pinkiaib-APCt-dbase n/7-381/383( M+id)h 0646 Reterencedxample
T oI Ao lor P Re IS e VARSI INORDEN 1 i) v

5-Bromo-2-chlor enecar oxyllc acid (see Japanese Unexamine

PatétftiPdolieatioh-NoA9=324632) ahd 22 pRenyithio pherie wéfe tedtedin a

mannerssimilan toy Reference Example 5 to givesthe 5@@%@&%@%@9@5@3
colorless SO|Id APCI Mass m/Z 367/369 (M+E‘) g0647 Refer nce Exam
134" éﬁuoro 5 pyndy?boronlc a}?:ldrplnacol eSter A solttion oF € organ
2-breywo-6+Hgorepyridine (101y) in etetealdy drofara e (2@ mh) wasicoolathte: -

-78G, under argon. aumasphere, and thereto wag,added.a solyfion QBH tEH‘%'

lithium (2.59 M hexane solution, 2.24 ml) in tetrahydrofuran (10 ml). T
miXtete Wis Sfted st the %%nlﬂ-:y te?ﬁbéFaftuﬂ@ forc a5 Hihutes CaAd ?ﬁét%‘?@%vas
added dsopwisena sohytion ok teisopropexyoraned 128 g) in tetrahydrofuran

(1%Du%—benzoylamino—Z—oxopropyl)—5—bromo—2—chlorobenzene
(710 mg) as a colorless solid. APCI-Mass m/Z 366/368 (M+H) .

[0642]
(5) To a solution of the above

—(3-benzoylamino-2-oxopropyl)-5-bromo-2-chlorobenzene
(710 mg) in toluene (20 ml) was added Lawesson reagent (2.35
g), and the mixture was heated under reflux for 2 hours. The
reaction mixture was cooled, and the solvent was evaporated
under reduced pressure. The residue was purified by silica
gel column chromatography (hexane:ethyl acetate = 90:10) to
give the desired
5-bromo-2-chloro-1-(2-phenyl-5-thiazolylmethyl)benzene
(512 mg) as a colorless solid. APCI-Mass m/Z 364/366 (M+H).

[0643]
Reference Example 131

t-Butyl 5-bromo-2-chlorobenzoic acid

To a solution of 5-bromo-2-chlorobenzoic acid (11.75 g) in
N, N-dimethylformamide (50 ml) was added
1,1’-carbonyldiimidazole (8.10 g), and the mixture was

stirred under heating at 40°C for one hour. Thereto were



2210 The mixture was stirred at the same temperature for 2 hours, warmed,
and further stirred at room temperature for one hour. Subsequently, a
solution of pinacol (0.91 g) in tetrahydrofuran (10 ml) was added dropwise
thereto, and stirred at room temperature for 20 minutes. Insoluble materials
were filtered off. The filtrate was extracted with 2.5% sodium hydroxide, and
the extract was cooled to OC, and was prade weakly acidic 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
evap6ited tride? teduded pressurdiahd the residue was solidified with
hexane &q give> B-fluoror 2-pyridylberenic asickpinacebestey (85 mgkas a
colorless solid. APCI-Mass m/Z 224 (M+H) [0648] Reference Example 135
b ok P e bk et e
5-Bromo-2<thloroberszoic heid Wasitrdatéteinhey maierr similal toaRefetence
Example 4562)40.giye « N-mathoxy-Nmgthy|-5-bromas2-ahlorhenzamide;as a
colorless solid. APCI-Mass m/Z 278/280 (M+H) [0649] (2) The above
N-fetfoRy-Nthéthy B Bromo- 2 chfdrobehzdmidB st 2 8<dibibmbpyridiie
wete tieated ¢n adhanhen sknidartoi Referehee kexample 3k-¢4)toigiveover
5-hromos2sehiotaphenyl 6-bramo;2-nyridyl ketone.as g pale yellow, sqlid-
APCI-Mass m/Z 374/376 (M+H). [0650] (3) The above

5-Bre 2B RssHETRy | B2bEoMe-3-pyritlyl Ketdre Bt plrerABBRSHIE 2l

were treated jn aINGANES yellow oil.

[0644]
Reference Example 132

5-Bromo-2—-chloro-1-(6-ethoxybenzo[b]thiophen-2-

ylmethyl) benzene

(1) A solution of 5-bromo-2-chloro-1-
(6-methoxybenzo[b]thiophen-2-ylmethyl)benzene (2.70 qg)
obtained in Reference Example 46 in dichloromethane (27 ml)
was cooled to 0°C under argon atmosphere, and thereto was
added dropwise boron tribromide (0.83 ml). The mixture was
warmed to room temperature, and stirred for 30 minutes. The
mixture was basified with a saturated aqueous sodium hydrogen
carbonate solution, and subsequently, the reaction mixture
was made acidic with a saturated aqueous citric acid solution.
The mixture was extracted with chloroform, and dried over
magnesium sulfate. The solvent was evaporated under reduced
pressure. The residue was crystallized from
chloroform-hexane to give
5-bromo-2-chloro-1-(6-hydroxybenzo [b]thiophen-2-ylmethyl
)benzene (2.01 g) as pale green crystals. ESI-Mass m/Z
351/353 (M-H).

[0645]



2220 similar to Reference Example 20-(1) to give 5-bromo-2-chlorophenyl
6-phenyl-3-pyridyl ketone as yellow crystals. APCI-Mass m/Z 372/374 (M+H)
[0651] (4) The above 5-bromo-2-chlorophenyl 6-phenyl-3-pyridyl ketone was
treated in a manner similar to Reference Example 14-(1) to give the desired
5-bromo-2-chloro-I-(6-phenyl-3-pyridylmethyl)benzene as colorless crystals.
APCI-Mass m/Z 358/360 (M+H) [0652) RReference Example 136
5-Bromo-2-chloro-I-(6- isopropyloxybenzo[b]thiophen -2- ylmethyl) benzene
5-Bromo-2-chloro-I-(6-hydroxybenzo[b]thiophen-2-ylmethyl )benzene
obtaired ihRefdrelice ?S&]fﬁﬁ‘l%@s*?% Pand 12-i6dopiopane were treated in a
mm&lmglahtwa%amﬁlmwpleb&&é&)etq give the titlled eoapouns
APCI 97 M+H [O 53 efere Example 137
4- §ro (I)nreot- 5é§(%rn( % h|Ié1%yrmet?1§[/]§c%apt1etﬁ£|eneerfl) C%%?ution
of 2Q?@,@Zfeftra?né@hﬂélpéﬂdm@d(@%aﬁBlmﬂte’-t@am@ﬁﬂa@@iOIﬁ@l) wadhe

cogled:to,-4 8, Undex argan .atmasphete,and,added dropwise fheretoiwas
n butyI lithium (2.44 M hexane solution, 10.0 ml). The mixture was stirred _at

he"Same R HpEr 4 For 30 minds: B &dded Fropuiss Stherbtd at “rac
wa&aaseltuélon oh-krome-d:fluaronapiithalene (6.0=0)dn tetrahydiofiran (20

mi),, The mixtyre, wag stirred at the same temperature for 1 hour, and added
dropwise thereto at-78C was N,N-dimethylformamide (5.16 ml). The mixture
wasistrfed gfuced 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)be
nzene (492 mg) as palepinkoil. APCI-Massm/Z 381/383 (M+H).

[0646]
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).

[0647]
Reference Example 134

6-Fluoro-2-pyridylboronic acid pinacol ester

A solution of 2-bromo-6-fluoropyridine (1.0 g) in
tetrahydrofuran (10 ml) was cooled to -78°C under argon
atmosphere, and thereto was added a solution of n-butyl
lithium (2.59 M hexane solution, 2.24 ml) in tetrahydrofuran
(10ml). The mixture was stirred at the same temperature for
45 minutes, and thereto was added dropwise a solution of

triisopropoxyborane (1.28 g) in tetrahydrofuran (10 ml).



2230 the same temperature for 1 hour, and added thereto was a saturated
agueous ammonium chloride solution, and the mixture was extracted with
ethyl acetate. The extract was washed with water and dried over magnesium
sulfate, and the solvent was evaporated under reduced pressure. The
residue was crystallized from diisopropyl ether and hexane to give
4-bromo-I-fluoro-2-naphthaldehyde (4.43 Q) as pale yellow crystals.
APCI-Mass m/Z 267/269 (M+NH4) [0654] (2) The above
4-bromo-I-fluoro-2-naphthaldehyde and 2-(2-pyridyl)thiophene were treated
in & PRafh&F SifRil4P fo SReFErRACE-EXAtPRNE2BIBRGIVE tHE Ysired Nours,
4-kreme=d; fM@Qr@t@rMM)ea thienybnetbylyaaphthadenerasneotrless
powder. APCI ass m/Z /400 065 Refer nee Example 138
Iggbmo & org 1- (8 eﬁﬁyl l[:)?/?ld)l\/% %h‘/f)%eqm (r()?ep9 1)
5 Bromiei2-chilofopienyl B bromo:3-pyridgkEketdne(8i2 g) thrermeReferende
Example 35:(2)was disselved, in, tetrabydrafuram (8Q ml), and added

thereto were triethylaluminium (1.0 M hexane solution, 9.9 ml)

tetPiSErgHeny oS phing) 58 I%Eﬁrm(éﬁ‘s%%ﬁ?ﬁﬁd’ acseﬁﬁﬁﬂﬁf)taﬂdﬁ&é“
(7.3 P%anddhenmixpdreowasestireedi at!30C farrb.Stheurs. dhelreactiono°c,

mixture was, dilued wigh methangl, and the Eeq%‘:t'ooﬁ'ssﬁ%HPé‘cW?éPa&'Q%‘?d

with a saturated aqueous sodium hydrogen carbonate solution. The

ins®IBIE TR&terialstwere filtdred Gieand. thedfilfraty Was 'edrattethwithéthy|

acetateand dried.aves imagnesium sultate « I he,selvent was exaponatede .
und%r redLiced ressure, and the r§S|due was purlfled b}! silica gel column

chromatography (Hexans ethyT acetats =99 1°C B555) 15 Give -

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).

[0648]
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).

[0649]
(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-2-chlorophenyl
6-bromo-3-pyridyl ketone as a pale yellow solid. APCI-Mass
m/z 374/376 (M+H).

[0650]
(3) The above 5-bromo-2-chlorophenyl 6-bromo-3-pyridyl

ketone and phenylboronic acid were treated in a manner



224 5-bromo-2-chlorophenyl 6-ethyl-3-pyridyl ketone (1.98 g) as a colorless
solid. APCI-Mass m/Z 324/326 (M+H) 0656] (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
5-bromo-2-chloro-I-(6-ethyl-3-pyridylmethyl)benzene as a colorless oil.
APCI-Mass m/Z 310/312 (M+H) [065%]} Reference Example 139
6-Ethylbenzo[b]thiophene (1) 4-Bromo-2-flurobenzaldehyde and ethyl
thioglycolate were treated in a manner similar to Reference Example 31-(1)
to §ivI6-bromo-BLtRoRYCHbBRFIBehzZoft|tHibpheRe BS'& colorless solid.
[0658) -G Fe-ahove &-beamo-2-athexycarbopyitbenzo[bibiopheneywasow
treated in @ man imilar to Ref ample 138-(1) to give
6-eﬁﬁyﬁﬁﬁeiﬁéxyggéj%n%?ﬁesnz@[&%&%&%ﬁg a@%%ldrless oil. APCI-Mass m/Z
235 (WBHH). [0659] (3) The above 6-ethyl-2-ethoxycarbonylbenzo[b]thiophene
(1.26%]) WaS digsoited Pretrahydrofiran @ al)vand nidthakér {81Hh 1ad
added theretovasdithivn hydraoxide  srorehydrate « (G RE ragk el thesmprture
wa 4s_tirr1ed gt room tegn}{)ergture ogernight. The solvent was evaporated
under r(e(fuce%l Cﬁ)lr\efgsure? and the Tesidue was dissolved in water and the
solutionawas made acidid with-@199% bepreoyrsiidroehloyic)dcid zsolatien.
The precipitates.were collectad by filration ands washel with yyater to give
6-ethylbenzo[b]thiophen-2-ylcarboxylic acid (1.15 g) as colorless crystals.
ESl{WMass m/z 205 (M-H e

Reference Example

5-Bromo-2-chloro-1-(6-isopropyloxybenzo[b]thiophen-2-

ylmethyl)benzene

5-Bromo-2-chloro-1-(6-hydroxybenzo[b]thiophen-2-ylmethyl
)benzene 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/7Z
395/397 (M+H).

[0653]
Reference Example 137 4-Bromo—-1-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 cooled 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
l-bromo-4-fluoronaphthalene (5.0 g) in tetrahydrofuran (20
ml). The mixture was stirred at 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



[0660] 2250 (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-ethylbenzo[b]thiophene as colorless oil. [0661] Reference Example 140
5-Bromo-2-chloro-I-(1-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 100C for 2 hours. The mixture was
cooled, washed with a saturated aqueous sodium hydrogen carbonate
soltfion A bARBPERE et 6¥er sodiBHT suffate. THeéSofvest was was 2
evaperated sndefmreduced pressure tergive 1abresias2iahiorahenzyhehloride
(3.34 g) as pale brown oil, which was ysed in the subsequent step without
o AR TOER] (o) e S0 5 Tra D chiefenes ot SHonde
(3.84 g)avas idissohed inNINIdimetiviformawide (30'mb) land added! the
thergtio,was patassiumLphthalimide(2.63 3)-and-thesmixture was heated,

under stirring at 70C for 3 hours. The reaction solution was poured into,
waldrS S therixtare was Bxitac s vt ety Hcetats’ T 8Xirac wis'®
washedawith brifeyand-driedovet sodhinmasulfete 4The )salweptawasye 11 ow

evaporated undey, redyced pressure ’7?9% dhe jegidue was crystallized from
diisopropyl ether to give 5-bromo-2-chloro-I-(phthalimid-2-ylmethyl)benzene

(3.886§f as colorless crystals. APCI-Mass m/Z 350/352 (M+H) [0663]
(2) The above 4-bromo-1-fluoro-2-naphthaldehyde and

2—(2-pyridyl)thiophene were treated in a manner similar to
Reference Example 120 to give the desired 4-bromo-1-
fluoro-2-(5-(2-pyridyl)-2-thienylmethyl)naphthalene as
colorless powder. APCI-Mass m/Z 398/400 (M+H).

[0655]
Reference Example 138

5-Bromo-2-chloro-1-(6-ethyl-3-pyridylmethyl)benzene

(1) 5-Bromo—-2-chlorophenyl 6-bromo-3-pyridyl ketone (3.2 g)
from Reference Example 135-(2) was dissolved in
tetrahydrofuran (80 ml), and added 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 reaction mixture 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



(3) The above 5-bromo-2-chloro-I-(phthalimid-2-ylmethyl) 2260 benzene (4.3
g) was dissolved in acetic acid (43 ml), 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 underaxgeuced pressure. The residue was
purified by silica gel column chromatography (hexane:ethyl acetate = 6:1 -
4:t%to give the desired .

5-broRf62 cHlofor-AEGXS 258 biAdSIyimethylyBernzen& S (039 g) as toloriess
powdes AP Cd4dMass m/Z.336838-(M+H)m[0664] Reference Example 141

5- om -]2-chIoro-I-(I-phenyl-4-pyrazo|y|methyl)benzene (1) A solution of
1-3% isbramonyrazale (see M.A1 Kap, Sl Can, Chem,, (1963) 41
1540) (2.23 g) in diethyl ether (30 ml) wad cooled to 78C undef argon
atri6sprRereladhd radded drbpivisethere bl as bty RrhRATESF M Aekane
solution; 6.9 ml);: Fhednixtureswasstirred at -20C to -10C for 5 hours, and
added dropwijse thereto at the same_ temperature was a solution of

o RIS D oAl T (B0 ) Dbt LT iSO ES B
1642} ar disthylo ether ST mi)laFhemmiixtareOwas Stitrediat- the same
tempegrayre for 30 minutes, and added thereto was tetrahydrofuran (30 ml),
and dhe maixtureswas stivedsat 0G for further3Q0 mindies. prsalurated

aqueous ammonium _chloride solufion was added thereto, and the mixture

was’ exfratted \with ethyrasstats i ekiratthas Wish & Wit Bk
dried overrsediam sulfatea Tiherselent avas ceRaporatedeRderneducad (1)

p“%%“@?v%n%1@%5%%gggé¥%%xycarbonylbenzo[b]thiophene as a
colorless solid.

[0658]
(2) The above 6-bromo-2-ethoxycarbonylbenzo[b]thiophene

was treated in a manner similar to Reference Example 138-(1)
to give 6-ethyl-2-ethoxycarbonylbenzo[b]thiophene as
colorless o0il. APCI-Mass m/Z 235 (M+H).

[0659]
(3) The above 6-ethyl-2-ethoxycarbonylbenzo[b]thiophene

(1.26 g) was dissolved in tetrahydrofuran (4 ml) and methanol
(8 ml), and added thereto was lithium hydroxide monohydrate
(677 mg), and the mixture was stirred at room temperature
overnight. The solvent was evaporated under reduced
pressure, 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 filtration and
washed with water to give
6—ethylbenzo[b]thiophen-2-ylcarboxylic acid (1.15 g) as
colorless crystals. ESI-I-Mass m/Z 205 (M-H).

[0660]



227 purified by silica gel column chromatography (hexane:ethyl acetate =
83:17 - 80:20) to give 5-bromo-2-chlorophenyl-lI-phenyl-4-pyrazolylmethanol
(831 mg) as yellow oil. APCI-Mass m/Z 363/365 (M+H) [0665] (2) The
above 5-bromo-2-chlorophenyl-I-phenyl-4-pyrazolylmethanol was treated in
a manner similar to Reference Example 120-(2) to give the desired
5-bromo-2-chloro-I-(1-phenyl-4-pyrazgpdmethyl)benzene as colorless
powder. APCI-Mass m/Z 347/349 (M+H) [0666] Reference Example 142
5-Bromo-2-chloro-I-(6-n-propyloxybenzo[b]thiophen-2-yl- methyl)benzene
5-Broto 2 HIGROZR (6-1/dtakytsertzolBlthiophere 2 yhmethyi ™ fisenzetfe 2c1d

obtaired i Referencenkxample d32tEk) anrd Re-bremopropanaweredreated in

a manner similar to Reference Example 132-(2).to give the target compound.
AP TS T2 S5L1367 (Vha ok Rariakes Eraitpna For
5-Brbomo-2-chloro-I-(6-(2-fluoroethyloxy)benzo[b]thiophen
-2-ylmethyl)benzene
5-Bromoe-2-ehlorg-d-{g-hydraxybenzo[b]thiophen-2-ylmethyl )benzene
e ATl ) e e e e
corhpoundr ARCIZMass /289910 k (M) 2280 (B7)Ehaifisisolved in

toluene (30 ml), and added thereto were thionyl chloride

U U1V

(2.35ml) and pyridine (two drops), and the mixture was heated

under stirring at 100°C for 2 hours. The mixture was cooled,
washed with 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-chlorobenzyl chloride (3.34 g) as pale brown oil,
which was used in the subsequent step without further
purification.

[0662]
(2) The above 5-bromo-2-chlorobenzyl chloride (3.34 g) was

dissolved in N,N-dimethylformamide (30 ml), and added
thereto was potassium phthalimide (2.63 g), and the mixture
was heated under stirring at 70°C for 3 hours. The reaction
solution was poured into water, and the mixture 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
diisopropyl ether to give
5-bromo-2-chloro-1-(phthalimid-2-ylmethyl)benzene (3.33
g) as colorless crystals. APCI-Mass m/Z 350/352 (M+H).

[0663]
(3) The above 5-bromo-2-chloro-1-(phthalimid-2-ylmethyl) -



1. A compound of formula (I): YB O a\OH ~J () HO OH OH wherein: Ring A
is Rla Rzb R1b RZa 41 \\~ 1\ R3a~/ R3b’/~/ or wherein Ria, R 2a, R3a,
Rib, R2b, and R3b 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; Ring B is 4a R5a wherein R4ais a phenyl group substituted
by a halogen atom, a cyano group, aloyvwer alkyl group, a halo-lower alkyl
group, a lower alkoxy group, a halo-lower alkoxy group, a methylenedioxy
group, an ethyleneoxy group, or a mono- or di-lower alkylamino group; or a
hete?8&§81§1 dioup SUbEfutedbiPa Fffodeén atsil a rartd droupa lovier
alkybgraupnh or @lewersalkoxy greups andBRieis a, hydrogercatam: 2290y Xsis
a carbon atom; and Y is -(CH2)n.(wherein.n is 1 or 2); or a pharmaceutically
BB SATRGIEdt 2 Fd catiound SeChRE 15 i ket Hing

Aigiluted 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).

[0664]
Reference Example 141

5-Bromo-2-chloro-1-(l-phenyl-4-pyrazolylmethyl)benzene

(1) A solution of 1-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 dropwise thereto was n-butyl lithium (1.59 M hexane

solution, 6.9 ml). The mixture was stirred at -20°C to -10°C
for 5 hours, and added dropwise thereto at the same
temperature was a solution of 5-bromo-2-chlorobenzaldehyde
(2.19 g) obtained in Reference Example 16-(1l) in diethyl
ether (30 ml). The mixture was stirred at the same

temperature for 30 minutes, and added thereto was

tetrahydrofuran (30 ml), and the mixture was stirred at 0°C
for further 30 minutes. A saturated aqueous ammonium
chloride solution was added thereto, and the mixture 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



Rla Rea R3a Riais a halogen atom, a lower alkyl group, or a lower alkoxy
group; R 2a and R3a are hydrogen atoms; R4a is (1) a phenyl group
substituted by a substituent selected from a 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 (2) a heterocyclyl group substiuted by a halogen atom, a cyano
group, a lower alkyl group, or a lower alkoxy group; Rla is a hydrogen atom;
and Y is -CH2-; or a pharmaceutically acceptable salt thereof. 3. The

co ﬁ]%hﬁﬂeécéé(rcﬁﬁé 16 TISIPT 2 WHEKRIR RAZ3S 20pRERY drotprsibstitieet
by adaalegen-atent, arcyano groyp.: & lewes alkyl group, a halo-lower alkyl

ar a Iow al roup, or lo-loywer alkox o) er Iyl
et Flicalnmaints st b
a lower awdﬁ@ldm\tap?ol a phaﬂﬁakﬁéaﬁcallﬁ/z ateeptalile Satttthereof. 2300 4.
The gompound according to claim 1, wherein the compound is represented

by the follewingsftormula: RASRB CR .a,\O HHO OH OH

5-bromo-2-chlorophenyl-1-phenyl-4-pyrazolylmethanol was
treated in a manner similar to Reference Example 120-(2) to
give the desired
5-bromo-2-chloro-1-(l-phenyl-4-pyrazolylmethyl)benzene as
colorless powder. APCI-Mass m/Z 347/349 (M+H).

[0666]
Reference Example 142

5-Bromo-2-chloro-1-(6-n-propyloxybenzo[b]thiophen-2-y1-

methyl)benzene

5-Bromo-2-chloro-1-(6-hydroxybenzo[b]thiophen-2-ylmethyl
)benzene 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) .

[0667]
Reference Example 143

5-Bromo-2-chloro-1-(6—-(2-fluorocethyloxy)benzo[b]thiophen

—-2-ylmethyl)benzene

5-Bromo-2-chloro-1-(6-hydroxybenzo[b]thiophen-2-ylmethyl
)benzene obtained in Reference Example 132-(1) and
l-bromo-2-fluoroethane were treated in a manner similar to
Reference Example 132-(2) to give the target compound.
APCI-Mass m/Z 399/401 (M+H).



wherein RA is a halogen atom, a lower alkyl group or a lower alkoxy group;
RB is (1) a phenyl group 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; or (2) a
heterocyclyl group substituted by a halogen atom, a cyano group, a lower
alkyl group, or a lower alkoxy group; and Rc is a hydrogen atom; or a
pharmaceutically acceptable salt thereof. 5. The compound according to
claim 1, 2, 3, or 4, wherein the heterocyclyl group is a 5- or 6-membered
hetetdeyCiyPdrbtip containing 1 or 2 heteroatoms independently selected
from a group consisting of nitrogen, oxygen and sulfur; or a pharmaceutically
acceptablﬁ salt ti}%ergo% %u'lr']%e com oorunuoI]Tf'%tcc(C}r ing to claim 1, 2, 3 or 4,
wherein the'heterocyaypgroup i3 selected from thienyl group, a pyridyl
group, a pyrimidiny| gt , a pyrazinyl group, pyrazolyl group, a thiazolyl
group, a guify (1 I a tetrazolyl group; or a pharmaceutically
acceptabl theree$"2310 7. The compound according to claim 1,
wherein the cowgund IS selec{qr from:
1-(~-D-gl@opytanosyl)-4-chloro-3-[5-(5-thiazolyl)-2- thienylmethyl] benzene;
1-(H syl)-4-chloro-3-[5-phenyl-2-thienyl- methyl] benzene;
1-(~-D-gluce I_)(ra osyl)-4-methyl-3-[5-(4-fluorophenyl)-2- thienylmethyl]
benzene; 1-{~-D-glucopyranosyl)-4-chloro-3-[5-(2-pyrimidinyl)-2-
thiemynesthyl] benzene;
1-(§—il3@glgcggyranosyl)-4-methyl-3-[5-(2-pyrimidinyl)—2-

2b
R1 a R
RzaLT\ [\/ D

or

® and R’® are each independently

wherein R', R*®, R, R, R
a hydrogen atom, a halogen atom, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group, or a phenyl
group;
Ring B 1is

S__R

14

wherein R* is a phenyl group 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 a mono— oOr
di-lower alkylamino group; or a heterocyclyl group
substituted by a halogen atom, a cyano group, a lower alkyl

group, or a lower alkoxy group, and R@1is a hydrogen atom;



thienylmethyl] benzene;
1-(~-D-glucopyranosyl)-4-chloro-3-[5-(3-cyanophenyl)-2- thienylmethyl]
benzene; 1-(~-D-glucopyranosyl)-4-chloro-3-[5-(4-cyanophenyl)-2-
thienylmethyl] benzene;
1-(~-D-glucopyranosyl)-4-methyl-3-[5-(6-fluoro-2-pyridyl )-
2-thienylmethyl]benzene; 2090
1-(~-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-2-pyridyl )-
2-thienylmethyl]benzene; or
1-X-Byl8cEpyranidsyH A meths-3-[5-(3-difluoromethyl-
phenyly-2-thienylmethylkbenzene;ier a pharmageutically acceptable salt
thereof. 8. 1-(~-D-Glucopyranosyl)-4-methyl-3-[5-(4-fluoro-

oty STy bebgoRe. o & A dcmu Al Sceptable sal
thereof. 2320 9. 1-((3-D-Glucopyranosyl)-4-chloro-3-[5-(6-fluoro-
3-pyridyl)-2-thienylmethyl] benzene, or a pharmaceutically acceptable salt
thereof. 10. A process for preparing a compound of formula |l : AY-0 O .a00
H (1) HO OH O HErR? Ring& Ry BI X 8nd ¥ Hie'as ‘defined in ¢iaim
1, deprotecting a compound of formula II: which ccoom,pprisesD + Y~ O
avAORIaaFgIJQ RiidO ORI it

R2a

R3a
’

R'® is a halogen atom, a lower alkyl group, or a lower alkoxy
group; R*® and R’® are hydrogen atoms;

R*is (1) a phenyl group substituted by a substituent selected
from a 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 (2) a heterocyclyl group substituted
by a halogen atom, a cyano group, a lower alkyl group, or
a lower alkoxy group; R is a hydrogen atom; and

Y is -CH,—; or a pharmaceutically acceptable salt thereof.

3. The compound according to claim 2, wherein R*?
is a phenyl group 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
substituted by a halogen atom, a cyano group, a lower alkyl
group, or a lower alkoxy group, or a pharmaceutically

acceptable salt thereof.



OR c wherein Ring A, Ring B, X and Y are as defined in claim 1, Ricais a
hydrogen atom or a protecting group for a hydroxyl group and Rllb, RII" and
Rlld are each independently a protecting group for a hydroxyl group. it. A
process for preparing a compound of formula I-a: 2330 GO axOH -a) HO
OH OH wherein Ring A, Ring B and Y are as defined in claim 1, which
comprises reducing a compound of forgula 11l: C/OR12 ~~~/// O \\OH (IIl)
HO OH OH wherein Ring A, Ring B and Y are as defined in claim 1, and R
12 is a lower alkyl %roup. 12. A process for preparing a compound of formula
l-a: G Y-0 D V O fi*a§oRey o orf@ffetein Ring A2 Ring B "aHF P dretas
defineg iuslaimsl rwhichs eomprises eoupling a sempound ef fermula Vil-a:
Y~ ~II( VII-F?A) R13a

HO

OH
wherein R* is a halogen atom, a lower alkyl group or a lower
alkoxy group; R® is (1) a phenyl group 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; or (2) a heterocyclyl
group substituted by a halogen atom, a cyano group, a lower
alkyl group, or a lower alkoxy group; and R° is a hydrogen

atom; or a pharmaceutically acceptable salt thereof.

5. The compound according to claim 1, 2, 3, or 4,
wherein the heterocyclyl group is a 5- or 6-membered
heterocyclyl group containing 1 or 2 heterocatoms
independently selected from a group consisting of nitrogen,
oxygen and sulfur; or a pharmaceutically acceptable salt

thereof.

6. The compound according to claim 1, 2, 3 or 4,
wherein the heterocyclyl group is selected from a thienyl
group, a pyridyl group, a pyrimidinyl group, a pyrazinyl
group, pyrazolyl group, a thiazolyl group, a gquinolyl group
or a tetrazolyl group; or a pharmaceutically acceptable salt

thereof.



234 wherein Ring A, Ring B and Y are as defined in claim 1, and R13ais a
bromine atom or an iodine atom, with a boronic acid compound of formula X:
HOB B 10H RiidO OR'Ib (X) OR11c wherein R11b, R11" and RIld are each
independently a protecting group for a hydroxyl group, or an ester thereof,
hydrating the the resulting compound of formula IX: Y- ~s J O ~~~/// /// ( 1X)
RiidO ORiit OR c wherein the symbojs; ake as defined above, and removing
the protecting groups from the resulting compound of formula ll-a: a_AY~ ~s
JO ..~AOH ~~~/// (1l-a) RiidO ORI it OR c wherein the symbols are as
defined above. 13. A compound of formula (Il): 2350 Y G A O aAOR11a/ (Il

) RiidO 7. The compound according to claim 1, wherein the
compound is selected from:
1-(R-D—glucopyranosyl)—-4-chloro-3-[5-(5-thiazolyl)-2-
thienylmethyl]benzene;
1-(R-D-glucopyranosyl)—-4-chloro-3-[5-phenyl-2-thienyl-
methyl]benzene;
1-(R-D—glucopyranosyl)—-4-methyl-3-[5-(4-fluorophenyl)-2-
thienylmethyl]benzene;
1-(R-D-glucopyranosyl)—-4-chloro-3-[5-(2-pyrimidinyl)-2-
thienylmethyl]benzene;
1-(R-D-glucopyranosyl)—-4-methyl-3-[5-(2-pyrimidinyl)-2-
thienylmethyl]benzene;
1-(B-D—glucopyranosyl)—-4-chloro-3-[5-(3-cyanophenyl)-2-
thienylmethyl]benzene;
1-(R-D—glucopyranosyl)—-4-chloro-3-[5-(4-cyanophenyl)-2-
thienylmethyl]benzene;
1-(R-D—glucopyranosyl)—-4-methyl-3-[5-(6-fluoro-2-pyridyl
)— 2-thienylmethyl]benzene;
1-(p-D—glucopyranosyl)—-4-chloro-3-[5-(6-fluoro-2-pyridyl
)— 2-thienylmethyl]benzene; or
1-(R-D—glucopyranosyl)—-4-methyl-3-[5-(3-difluoromethyl-
phenyl)-2-thienylmethyl]benzene;

or a pharmaceutically acceptable salt thereof.

8.
1-(B-D-Glucopyranosyl)—-4-methyl-3-[5-(4-fluoro-
phenyl)-2-thienylmethyl]benzene, or a pharmaceutically

acceptable salt thereof.



ORI it OR c wherein Ring A, Ring B, X and Y are as defined in Claim 1, and
Rua Rub RII' and Rud are as defined in Claim 10.

232°

- (B-D-Glucopyranosyl)—-4-chloro-3-[5-(6—-fluoro-
3-pyridyl)—-2-thienylmethyl]benzene, or a pharmaceutically

acceptable salt thereof.

A process for preparing a compound of formula I:

elo

o SNOH

HO
OH

OH
wherein Ring A, Ring B, X and Y are as defined in claim 1,

which comprises deprotecting a compound of formula ITI:

O N WOR' (1)

11d
RO ~VoR'b

(=)R11c
wherein Ring A, Ring B, X and Y are as defined in claim 1,
R''® is a hydrogen atom or a protecting group for a hydroxyl

11b

group and R RncandIéldareeachindependentlyeaprotecting

group for a hydroxyl group.

11. A process for preparing a compound of formula



233°

NOH (l-a)
HO.
H OH

OH
wherein Ring A, Ring B and Y are as defined in claim 1,

which comprises reducing a compound of formula III:

cYo

CORQ

o7 WO (i)

H
© OH

OH
wherein Ring A, Ring B and Y are as defined in claim 1, and

R'? is a lower alkyl group.

12. A process for preparing a compound of formula
I-a:
(>
C
0 SOH (la)
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

|
R133
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wherein Ring A, Ring B and Y are as defined in claim 1, and
R'*® is a bromine atom or an iodine atom, with a boronic acid

compound of formula X:

o]l
m_x
o

wherein R'?, R'° and R'® are each independently a protecting
group for a hydroxyl group,
or an ester thereof,

hydrating the resulting compound of formula IX:

(>
C
R11do . OR11b

OR''
wherein the symbols are as defined above,
and removing the protecting groups from the resulting

compound of formula II-a:

Y

0
B

NOH (ll-a)
R11do

&

%Rﬁc

wherein the symbols are as defined above.

13. A compound of formula (II):
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X
o QOR'™@ (n)
11d
RO ~VoR!b
%Rﬁc

wherein Ring A, Ring B, X and Y are as defined in Claim 1,

and R'?, R''®, R!° and R'? are as defined in Claim 10.



