WD 2009/ 139076PCT/ JP2008/ 059294 -1- LI POPROTEI N LI PASE- ACTI VATI NG
COVPCSI TI ONS COVPRI SI NG BENZENE DERI VATES 5TECHNI CAL FI ELD The present
invention relates to conpositions for activating |ipoprotein |ipase
(hereinafter referred to as "LPL") and benzene conpounds. The invention is
further di re@e®d%8’% he use of conpounds activating LPIPGTER2080828par i ng
LPL-activating conpositions, and a nethod for activating LPL using such
conmpounds. BACKGROUND OF THE | NVENTI ON Cont enporary society is
called a society of gluttony, and the nunber of people diagnosed with 15
hyperli pi dem a, obesity, etc., has been sharply rising. Hyperlipidemn a,
obesity and the like are extrenely daﬁgerous causi ng di abetes and
arteriosclerosis that may result in cardiac infarction, cerebral
infarction, and the |ike. 20Accordingly, to prevent or treat
hyperlipi dem a, obesity, etc., a variety of research has been conducted on
phar maceut i caFsORHT R B e SyATEF HHBPSISEMNS AYIPpAT NG| BYFEH PRRIMAAES| ons
of these diseases, for exanple, chenotherapy to activate LPL (lipoprotein
| i pase) and 25 chenot herapeutic agents therefor. LPL activationis -2-
considered to be effective for preventing or treating hyperlipidem a,

obesity, arteriosclerosis, cataract, _cach '65 nephrosis, etc. Various
publ i cat Pons describes the relaﬁgﬁﬁgﬁEﬁEbgééﬁen LPL activation and these
di seases. 5 For exanpl.e I 'ggg P Letueen I Rloackivathon and
arteriosclerosis is ég%ﬁ%%%&hfnfﬂ* |E& anest., 92,H%11 (1993). The the

rel eti onshi prietweepatf qqtfio abt & anghacat anagéinsridesaeifbeded nto
Biol.Phar.Bull., 19, 1570 (1996). The rel ati onship between LPL activation
and 10 cachest aies”fesed ideedenn Aotpoanser Tesdavemtien, 184000{hEI09). The
rel ati onship between LPL activation and nephrosis is _described in

Met abol i sm digechss tR08H 1SEhel ePERIBITShRFthEe W 4L T8¢t i vati on and

hyper|ipi dem a is.descri bed.in, Diabetes,_. 14 9 e | ati onship
15 bet we€n LﬁfLepei‘Etha]?llgfb_r‘?cg: éfaBE)%%i‘f%’/mpudsS%eSé‘ér bael(' iaﬁ%té%gtg ggi a, 43, 875
(2000) . DISQ&Q§H§§ig§ 15 JAVENELEN compounds. The inventors researched

conpounds having an LPL-activating action to obtain pharmaceuticals 20
(chenot her apeutic agents) sACRGROUND foor THEeWRVENTIPNand treati ng
hyperlipi dem a, obesity, and the Ii1ke, and subsequently found that specific

conpounds repr esent edChytamneasal Feeheita iE1Faberove sTTORJYy Cact i vate LPL.
Al t hough such conpounds may i nclude sone kno conpounds, it has 25 not
been known tHHEHORYy aRY| VAR SYBEE ?ﬁép%¥§§bﬁgag9§%ééIW£%h
200911398¥6F%;géyﬁ%%9§é8£§ﬁng£esity, etc., has been sharply rising.

Hyperlipidemia, obesity and the like are extremely

dangerous causing diabetes and arteriosclerosis that may
result in cardiac infarction, cerebral infarction, and the
like.

20 Accordingly, to prevent or treat hyperlipidemia,
obesity, etc., a variety of research has been conducted on
pharmaceuticals and chemotherapy for ameliorating
pathological conditions of these diseases, for example,
chemotherapy to activate LPL (lipoprotein lipase)} and

25 chemotherapeutic agents therefor. LPL activation is



-3- invention has been acconplished by further research based on the above
fi ndi ngs. The present invention provides as recited in Itens 1
to 42 below. 5 Item1. A nmethod for activating LPL in a patient in need of
LPL activation treatnent, conprising admnistering an effective anount of a
benzene cowwouwed3patéo t he patient, the benzene conpounBCHERNG/FEMH esent ed
by General Formula (1): 10R3 wherein Rl is hydrogen, hydroxy, |ower

al kyl, | ower al koxy, |ower al koxycarbonyl, carboxy, or phenyl |ower alkyl;
and R2 is hydrogen; l|lower alkyl; 1,2,3,4-tetrahydronaphthyl; cycl oal kyl

| ower al kyl; phenyl; phenyl having one_or two 15 substituents selected from
the group consisting of hal ogen, Iomerélkoxy, cyano, hal ogenated | ower

al kyl , and hal ogenat ed | ower _al koxy; phenyl |ower alkyl: phenyl |ower alkyl
havi ng on t FOEeASERS 9 M§ 8ﬁ£e6Yl¥ c%hﬁ%???ﬂﬁﬁﬁ%‘%%%%g?gﬁn$ron1the gr oup
consi sting of halogen, l|o L kyl I I [ @{kyl, cyano,
nitro, |owe %ﬁefo%ggg?%%ﬁyﬁ%eg%r bf?%%%%%ggggFﬁ%gg,cgﬁg ﬁalogenated | ower

al koxy; or |owek abkyhe isAg, 08€: CY Theabky | paid caReon¥escribes
2009/ 139076PCT/ JP2008/ 0659294 - 4- phenyl or hal ogenated phenyl; or RL and R2

are joi ned tind eerst CHe(Rh petwhen ei?l Rrtioptésenirsd pghhespl diR2a$8s hydr ogen
or lower alkoxy; and 5 Z is a group selected from(a) ,to (h) below (a)

i m dazo[ 2, 1-Bsjx lekazple 6-51E SelphieRsbiR PEWEER B0 aFIvREIARARY one | ower
al kyl substituent; b) benzi m dazol - 2-vy.1; ..(c). benzothiazol - 2-y1;

10( d) inidaiHFf??9§F£§g?§ﬁﬁﬁlﬁ-Qgﬁﬁflb?ﬁﬁlq ﬁfdé§6f54ﬁ§zgﬁéV12%ﬁone phenyl or

hal ogenat ed I biylﬁ%_b§ﬁ't ed sphen %- YA . ,
L 19 ? Ietil ' be en LPL activation
|n1dazo[1,2-%§%§rlgl -3-y%; %dﬁélnlghzo% ,2-alpyridin-5-y1; and 15 (h) a
group represg edthyathel § Ee-anbel DwpiRARRawhBUEI.N RS, $50§drogen, | ower
al kyl , or hal ogen;
{1996). The relationship between LPL activation and
10 cachexia is described in Anticancer Research, 19, 4099
(1999). The relationship between LPL activation and
nephrosis is described in Metabolism, 49, 588 (2000). The
relationship between LPL activation and hyperlipidemia is
described in Diabetes, 44, 414 (1995). The relationship
15 between LPL activation and obesity is described in

Diabetologia, 43, 875 (2000}.

DISCLOSURE OF THE INVENTION

The inventors researched compounds having an
LPL-activating action to obtain pharmaceuticals
20 {(chemotherapeutic agents) effective for preventing and
treating hyperlipidemia, obesity, and the like, and
subsequently found that specific compounds represented by
General Formula (1) below strongly activate LPL. Although
such compounds may include some known compounds, it has

25 not been known that they activate LPL. The present



R5 is hydrogen, |ower alkyl, hal ogen, hydroxy, |ower alkoxy, phenyl | ower

al koxy; 20 R5 is hydrogen, |ower alkyl, carboxy, or hal ogenated | ower

al kyl ;WD 2009/ 139076PCl MP2008/ 059294 -5- R7 is hydrogen, |ower alkyl,

hal ogen, halogenated | ower al kyl, |ower al koxycarbonyl, carboxy, cyano,

car banoyl , Y7 ZPR&)1% and R6 is hydrogen or |ower al kyl PCTEPHOHU S,
however, that when Z is a group (e), R is |lower al koxy, R2 is phenyl |ower
al kyl, and R3 is hydrogen. Item2. A nethod according to item 1 wherein the
benzene conmpound is a conmpound of General Fornmula (1) wherein Z is a group
(a). 10 Item 3. A nethod according to i-kem 1 wherein the benzene conpound
is a conmpound of General Fornula (1) wherein Zis a group (b). Item4. A
met hod accor dinRgnt 0oh tiefd besherettmp hishenzeneueonpowrkkdasch baspodund of
General Formula (1) wherein Zis 15 a group (d). Item5. A nethod according
to item 1 whemneithet Bleoerdemwdngenpound is a conpound of General Fornula (1)
wherein Zis a group (e). Iltem 6. A nethod aggording tao.item 1l wherein

t he benzene 20 conpouﬁﬁ“?§“§SEBHpE%NﬁﬁﬁﬁOQGQﬁQWéﬁe?o??é%%fﬁff? wherein Z is a
group (f), ( or. (h). 7...A nmethod according to item1 wherein the
benzene conp%ﬁﬁﬁsié %96%%%%%# ‘'shown in any one of (1-1) to (1-4): (1-1) a
conpound gf freepuba (lhethehetsr Rletisratawsr 1ok koxya 2 iand &2 a&ephenyl,
phenyl having one or two hal ogen atons WD 2009/ 139076PCT/ JP2008/ 059294 - 6-
as substituenifsion sbeitenzenerestgeniphenpprdiewey afikdnigeedpg ghenyl | ower
al kyl group having on the benzene ring one or two substituents selected
fromthe gr o@éf@fﬁgsvgﬁwrﬁf HaRofemzenthFEPeHEd RtRIERPARI®BEej ointed to

form5 -CH= h): (wherein Ph_is. phenyl and,Z i rou . (1-2) a
compound of FORMEFEECS SHTEREPE RELTE ToRtRseRa By R EBkor f e
al kyl having @qpe or two hal ogen atoms as substituents on the benzene ring,
and Z is a group (a); (1-3) a conpound of forrmula (1) wherein Rl is | ower
al koxy, 10 R2 is phenyl | ower aEﬂyI, or phenyl |ower alkyl having one or
two hal ogen atons as substituents\yon the benzene ring, and Z is a group
(f); and (1-4) a conpound of2for/4 1) wherein Rl is |ower alkoxy, R2 is
phenyl lower alkyl, and Z iB @& ej-2 15 Item 8L)A nethod according to
item 1l wherein the patient in neeg=ef/ LPL activation treatnent is a
hyper | i pi dem a 3
10 R

wherein R!' is hydrogen, hydroxy, lower alkyl, lower alkoxy,

lower alkoxycarbonyl, carboxy, or phenyl lower alkyl; and
R? is hydrogen; lower alkyl; 1,2,3,4-tetrahydronaphthyl;
cycloalkyl lower alkyl; phenyl; phenyl having one or two

15 substituents selected from the group consisting of halogen,
lower alkoxy, cyano, halogenated lower alkyl, and
halogenated lower alkoxy; phenyl lower alkyl: phenyl lower
alkyl having on the benzene ring one or two substituents
selected from the group consisting of halogen, lower alkyl,

20 halogenated Iower alkyl, cyano, nitro, lower
alkoxycarbonyl, carboxy, lower alkoxy, and halogenated

lower alkoxy; or lower alkyl having one cycloalkyl and one



patient. Item9. A nethod according to item 1 wherein the patient in need
of LPL activation treatnent is an obese patient. 20 Item 10. A net hod
according to item 1, wherein the benzene conpound is one nenber sel ected
fromthe group consisting of 2-(4-benzyl oxy-3-nethoxyphenyl)i m dazo[112-
a] pyri di newa0pgt3pays cyanobenzYl oxy) - 3- PCT/JP2008/059294

nmet hoxyphenyl ] i m dazO[ 1, 2- a] pyr 3di ne, 2-[4-(4-brono-2- 25

fl uor obenzyl oxy) - 3- net hoxyphenyl ] i m dazo[ 1, 2- a] pyri di ne, WO

2009/ 139076PCT/ JP2008/ 059294 -7- and

2-[4- (4-chl or obenzyl oxy) - 3- net hoxyphenyl ] i m dazo[ 112- a] pyridine. ltem 11.
A net hod according to item 1, wherei n~éhe benzene conpound is

6- [ 4- (4-chl orobenzyl oxy) - 3- 5 net hoxyphenyl ]i m dazo[ 2, 1-b]thi azole. Item
12. A net hoghaogbrali g logenaeed BhastidrePd t he benzene conpound is

4- (4- benzyl oxy- 3- mgt hoxypheny1) - 2- (4- trjf] onet hyl.phenyl )i m dazole. Item
13. An LPL- %t?%tﬁ NBre orfpdsct i)EanéHPrp“rqHs"lcr{ggé g‘gh%%eélrnnégeuti cally
acceptable carri er and h%n]tﬁmzene conmpound represented by Ceneral Fait:lila
(1): R3 WhersPA R ylrogen, hydroxy, |ower alkyl, |ower alkoxy,

| over al koxysay Darogeal 80X Nowed NRBRYE dwyer alkyl; and 15 R2 is
hydr ogen; |ower al’kyl; 1,2, 3, 4-tetrahydronaphthyl; cycl oal kyl | ower al kyl;

phenyl ; phernylishaviaguonelertedol substalt tentls) sedlest:ied from t he group
consi sting of hal ogen, |ower alkoxy, cyano, halogenated |ower alkyl, and
hal ogenat ed {aowemidskobdsl-phehyaze lapRy inigarhid IréheriatP 1%yl havi ng

on the benzene ring one qQr two substituents selected fromthe group
consi sting oft RaVeEBPRY gt\ﬁé’?ra?i]ﬂf sr’i%“%&éﬁ?ﬁlgﬁ | ower al kyl, cyano, nitro,

| ower WO 2009/ : JB2008/ 059294 - 8- al koxycarbonyl, carboxy, | ower
al koxy, and %jl é%gggr?%dc?%v\gr 9% koxy; or |ower al kyl having one cycl oal kyl,

and one phe\r)&]e) 8knhatwasatedyphenyl ; or Rl and R2 are joined to form
- CH=C( Ph) - erein Ph 5 represents phenyl;
10 (d) imidazo[l,2-alpyrimidin-2-yi;
(e) imidazol-4-yl having one phenyl or halogenated lower
alkyl-substituted phenyl;
(f) imidazo[l,2-alpyridin-3-yl;
(g) imidazo[l,2-alpyridin-5-yl; and
15 (h) a group represented by the formula below:

RS
RG
N*—-... \ ’
\\ N\\/// a7
R' RS

wherein R? is hydrogen, lower alkyl, or halogen;
R® is hydrogen, lower alkyl, halogen, hydroxy, lower
alkoxry, phenyl lower alkoxy;

20 R® is hydrogen, lower alkyl, carboxy, or halogenated lower

alkyl;



R3 is hydrogen or |ower alkoxy; and Z is a group selected from(a) to (h)
below. (a) im dazo[2, 1-b]thiazol-6-yl or imdazo[2,1-b]thiazol-6- yl having

one |l ower al kyl substituent; 10 (b) benzi m dazol - 2-y1,; (c)
benzot hi azol -2-y1; (d) imdazo[1, 2-a]pyrimdin-2-y1; bﬁéﬁiﬁjdazol-4-yl
havi ng one‘ﬁ%@%é@”& hal ogenat ed | ower ~al kyl - subst i t ut e§THRENYP*Eoup:; -

15(f) imdazo[1, 2-a]pyridin-3-y1; (g) imdazo[1l,2-a]pyridin-5-y1; and (h) a
group represented by the foLmul a bel ow. R4R8 wherein R4 is hydrogen, | ower
al kyl, or halogen; 20 R5 is hydrogen, |ower alkyl, hal ogen, hydroxy, |ower
al koxy, phenyl |ower al koxy; WO 2009/139076PCT/ JP2008/ 059294 -9- R6 is
hydr ogen, |ower al kyl, carboxy, or halbgenated | ower alkyl; R7 is

hydrogen, |ower al kyl, hal ogen, | pgenated | o a I

alkoxycarboﬁyﬁﬁ @Xﬂﬁeﬁ??'éVgﬁﬁ,aEgygaﬁﬁﬁfpe8f gg%%g%§¥%ma%gw§% i s hydrogen
or |lower alkyl,. provided vV, ha y@&gpz i gEQEr)L, B is | ower
al koxy, R2 F¥L¥&ﬁnﬁﬂwﬁroﬁ%Fggﬁﬁvﬁ%mg%d E% is ’yé?gggﬁ. Itenf?ﬁ. An
LPL-acti vat L,ng,¢PMasd tion according to item 10 13 wherein the benzene
conmpound i s a conpound of General Formula (1) wherein Zis a group (a).
Item 15. AngrERls agidregenngr deweasklkph, according to item 13 wherein the
benzene conpound is a conmpound of GCeneral Formula (15 mhgheiq Z is a group
(b). 15 bt eprdsideg, LRmezeri vERdthgheBnPBodFtR ohF A dFdr ng 5 i CERT 13 wherein

the benzene conpound, i.,s a conpaund of eral , Eer nul wherein Zis a
group (d). alkP%%nﬂi??SAﬁhﬁﬁg?§§WF§aF%nﬁftéﬁﬁ%gﬁt?%%ﬁgéc rding to item 13

wherei n { he Repzene ;00apAURCh e, 2ueQTROUCLRT Gaaeeah A Farmiba (1)
e). e

wherein Z is da group m 18. An LPL-activating conposition according
to item 13 wagpeindthe Denresensomp@intriad Bocirould wheBeferéalisor mul a
(1) wherein Zis a group (f), (g) or (h). Item19. An LPL-activating
conposi ti on aageondi hg) to item 25 13 wherein the benzene conpound is a

COWDOUHQOSh%XQMJg.agyHﬁggggoggggég%%éeEgﬁégggqp%ﬁggg%g4the benzene

compound is a compound of General Formula (1) wherein Z is

a group (b).

Item 4. A method according to item 1 wherein the benzene

compound is a compound of General Formula (1) wherein 7 is
15 a group (d).

Ttem 5. A method according to item 1 wherein the benzene

compound is a compound of General Formula (1} wherein 7 is

a group (e}.

Ttem 6. A method according to item 1 wherein the benzene
20 compound is a compound of General Formula (1) wherein 2 is

a group (f), (g) or (h).

Ttem 7. A method according to item 1 wherein the benzene

compound is a compound shown in any one of (1-1) to (1-4):

(1-1) a compound of formula (1) wherein R* is lower alkoxy,

25 and R? is phenyl, phenyl having one or two halogen atoms



-10- one of (1-1) to (1-4): (1-1) a conmpound of formula (1) wherein R2 is

| oner al koxy, R2 is phenyl, phenyl having one or two hal ogen atons as
substituents on the benzene ring, phenyl |ower alkyl group, 5 phenyl | ower
al kyl group having on the benzene ring one or two substituents sel ected
fromthe gmupogmeeisti ng of hal ogen, and cyano, or RI1PERUPRIS/YHIM to form
-CH=C(Ph)- (wherein Ph is phenyl), and Zis a group (h); (1-2) a conpound
of formula (1) wherein R1 is | ower al koxy 10 R2 is phenyl |ower alkyl
havi ng one or two hal ogen atons as substituents on the benzene ring, and Z
is agroup (a); (1-3) a compound of fornmula (1) wherein RL is | ower al koxy,
R2 is phenyl |ower alkyl, or phenyl |ower alkyl having one or two hal ogen
atons as substituents on the benzene ring, 15 and Z is a grqup (f); and
(1-4) a conpsuadosifitiuerisl an (e Weszens RENYs RRSRIL éPR%&ﬁﬁﬁg i s phenyl

| ower alkyl, and Z is a group (e).. Iltem20. A phar eyt | sition
accor di ng t@rPFEn1HH%nE$th@?E %#&y%xﬁ{?éﬁeh%% lﬁﬁdggé %%%géﬂﬁéggaagelected
20 fromthe group consistin -(4- y -3, consistin

met hoxyphenyFFi A da5o f,%zq':c é?%%ﬁ%lsﬁleéet&ge F4k€§fb{ the group g
cyanobenzyl %éy%‘ Pod@l hxdpheays | idp ddza{dl R2-aakpybldtae, t2-forn

[ 4- (4- brono- fuorobenzyloxy)-3- nmet hoxyphenyl ] i m dazo[ 1, 2- a] pyri di ne, and
2- [ 4- (4- 525 -ghlk-or phenzyhexy)n 3chethoheplyéhy | dndiZdds0p1 9206 pYHidi ne. WO
2009/ 139076PCT/ JP2008/ 059294 - 11- Item 21. A pharnpqeugical Cfﬂposition
accor di ng t ol li-eéne 18omytherceiof EREMBERZz EHe WERFONE LS 6°FFE (2=1O%Y/

chl or obenzyl gxy) - 3- met hoxypheny!l 11 m dazo[ 2, 1-b] L hi I I 2. A
pharnaceutiégFuﬁéﬁﬁﬁg%t} Jhé@%?ﬁiﬂéqugiqﬁgnPg &géa%ékﬁﬁgnh%? egbenzene
conmpound is 4-(4:ben oR” i nd 7z is a group (a);
nethoxyphenffﬁgﬂpgﬁ%1%%?%%8?0%%?&?IE%%ﬁ;F?F%fdag%le. |te%12§? g)

phar maceut i cgl_360APESkbd Y AN FonaPat 1) twirerkdnused sf dowhypat ke deni a
prevention or treatnent. Item 24. A pharnaceutical conposition according to

item 10 103 etk fodrenght Loobesilhyl, | benpiESy1A lpeAz etk BoMsotRd PBBr esent ed

by General Formula (la) i .
or two halogen atoms as substituents on the benzene ring,

and Z is a group (f}); and
(1-4) a compound of formula (1) wherein R' is lower alkoxy,
®? is phenyl lower alkyl, and.Z is a group (e).

15 Ttem 8. A method according to item 1 wherein the patient
in need of LPL activation treatment is a hyperlipidemia
patient.

ITtem 9. A method according to item 1 wherein the patient
in need of LPL activation treatment is an obese patient.

20 Ttem 10. A method according to item 1, wherein the
benzene compound is one member selected from the group
consisting of 2—(4~benzyloxy~3—methoxyphenyl)imidazb{l,Z—
alpyridine, 2-{4-(4-cyancbenzyloxy)-3-
methoxyphenyllimidazo[1,2-alpyridine, 2-[4-(4-bromo-2-~

25 flucrobenzyloxy)—3—methoxyphenyl]imidazo[l,Z—a]pyridine,



15 wherein (2-1) Rmis lower al koxy; R2' is phenyl |ower alkyl having on
the benzene ring one or two substituents selected fromthe group consisting
of hal ogen, cyano, and 20 nitro; and Z' is a group (a); (2-2) Rm is

| ower al koxy: R2a is hydrogen, phenyl; phenyl having one_or_two | ower

al koxy grod%%ﬂﬁyxﬁﬁﬁstituents; phenyl |ower alkyl: or pPREAVIOFERE? al kyl
-12- having on the benzene ring one or two substituents selected fromthe
group consi sting of hal ogen, | ower al kyl, hal ogenated | ower al kyl, cyano,
nitro, |ower alkoxy, and hal ogenated | ower al koxy; and Za is a group (d),
(f), or 5(9); (2-3) RL' is |lower alkoxy, R2'" is phenyl |ower alkyl, and
Za is a group (e); or (2-4) Rhydroxy of | ower al koxy, and R28 is 1, 2, 3, 4-

t et rahydr onapht hyl ., cycl oal kyl | awer .al kyl henyl ;.- Rk Vi hg one or
two substit @8t 4~ 5T EerBEoFPITRE }%?635%%B%§% q%ﬁal§?ﬁ£%+%%gﬁ?alomer

al koxy, cyan? hglﬂﬂgnated | ower al kyl, and hal ogenated | ower al koxy;

phenyl | ower gyﬁy? aving on the benzene ring one or two substituents

sel ected framhhel gr QURERHS| Sdddraial; bal Dgen,l,| enereih kil 15 hal ogenat ed
| ower al kyl, cyano, nitro, |ower al koxycarbonyl, carboxy, |ower al koxy, and
hal ogenat ed peawete atdupopndot s| 6wkt Hd-opilobakemyy o ) cycl oal kyl and one
phenyl or hal ogenated phenyl; or 111" and R2' are joined to form -CH=C(Ph)-
(wher ei n5Ph mies horEpenyLlldmddzzo {3 Ly ddaz268h). 1tem 26. A benzene
conmpound according to it 5 sho i_n.an o] = (3-4): (3-1)
a conpound ﬁﬁ@?e?%'Rﬁamﬁgg%%w%ﬁcgﬁgég y?oa%t ’ Fgggﬁ%%yiﬂé1oheny havi ng one

or two halo bal i §uesy -pheayiodvprenyal Kyt (davi ng on
t he benzeneQ%&fgégggyﬁég%%%%%T?JE%008ﬁ%gg% 4 -13- ring ogebor t wo

subst i t uent s-yseh asteaefiyapHengl pinlgeaorsi sting of hal ogen and cyano, or R2
and R2 are joined to form-CH=C(Ph)- (wherein Ph is phenyl), and Z8 is a
group (h), S(t®m)l3a GonpdihndcwiertEing RCAPPSL R COHPKSRYII RS i s phenyl

| ower al kyl having one or. two hal ogen at ons _as_substituent benzene
ring, add z'Phaérﬁaﬁfasaalzl,Yl-a%FP{iF‘gﬁ%l‘536@3?16? ?@533‘ %%enc%?r#ﬁoéﬁ‘gﬁﬁ‘gfei nR'"is
| over alkoxy%eﬁ%%%eh%ed by General Formula (1): :
Rl
R0 Z (1)
RB

wherein R' is hydrogen, hydroxy, lower alkyl, lower alkoxy,
lower alkoxycarbonyl, carboxy, or phenyl lower alkyl; and
15 R? is hydrogen; lower alkyl; 1,2,3,4-tetrahydronaphthyl;
cycloalkyl lower alkyl: phenyl; phenyl having cne or two
substituents selected from the group consisting of halogen,
lower alkoxy, cyano, halogenated lower alkyl, and
nalogenated lower alkoxy; phenyl lower alkyl; phenyl lower
20 alkyl having on the benzene ring one or two substituents
selected from the group consisting of halogen, lower alkyl,

halogenated lower alkyl, cyanc, nitro, lower



10 phenyl |ower alkyl, or phenyl |ower alkyl having one or two hal ogen
atons as substituents on the benzene ring, and Z8 is a group (f). (3-4) a
conmpound wherein R18 is |ower al koxy, R2' is phenyl lower alkyl, and Z8 is
a group (e). 15 Item 27. A benzene conpound according to item 25, wherein
Za in Cenewal20psparba (la) is a group (d), (f), or (g) PCTURXSABI9A benzene
conpound according to item 25, wherein R2' in General Fornmula (la) is
phenyl | ower al kyl having on the benzene ring one or two substituents
selected from 20 the group consisting of hal ogen, cyano, and nitro; and Z8
is agroup (a). Item 29. A benzene conmpound according to item 25, wherein
Za in General Formula (la) is a group8fe). Item 30. A benzene conpound
according to item 25, wherein 25 Z' in General Fornula (la) iis a group (h).
WO 2009/ 1390 6RGTAIR200S/ G5SR4y 1Uowean ahkaxY AL AP BBHPYuUnd accor di ng

to item25 selected fromthe group consisting of 2-]4-(4-cCy benzYl oxY) - 3-
met hoxypherhdWsmBdkesY 71,2 dPHFE ﬂf]ﬁé% FALRY( %Pﬁr%%%l-of-lﬁ‘yl’ 244

fl uor obenzyl oxy) - 3- pet haxyphen i, i [1,.2-a] pyridine, 5

2-[ 4- (4- chl%@éﬁﬁ‘yfﬁ%&%%e?%%%%n '1r?1'%da20[ 1,2- a] pyridine,

6-4- (4- ohl ar ahanzyLox¥) o duedrathaxyphenyly i dazab2edn b N azole, and

4- (4- benzyl oxy- 3-net hoxyphenyl)-2-(4-trifluoronethyl phenyl)i m dazole. Item
32. Use of tha-denzengnemympound of item 13 for 10 preparing an LPL
activating conposition. Item 33. Use of the benzene conpound of item 13 for
preparing ar’hypehyipiglenica preeemikexisr aPHer apeuti c conpositi on. ltem
34. Use of the benzene conpound of iter113 fgrb1§0Qreparing an anti-obesity
conposi tion? 3% teritasP eIt EEAT Al Yonf8sPFir8R conprising the benzene
conmpound of item.25, d. e r eyt i Vi bl e, aailEizen -6 Item
36. A pharnﬁ%%uFF6EF°§gh%3%ﬁ??€%B§c§o %?%%Jfggﬁﬁgg?zo £5 used as an LPL
activating gfﬁﬂﬂ%&kﬂ%ﬁe 1b6am 3AkyA BhBEBREEE;cal conposition according to
item 25 used as a hyperlipidem a preventive or therapeutic conposition.

| tem 3810 A phpryanautideablenngosi ti on according to item 25 25 used as an
anti-obesity conposition. WD 20119/ 139076PCT/JP2008/ 059294 -15- Item 39 A
met hod for peevesndaiyirgpér?ipiidenia in a patient in need of hyperlipidenia

prevention, conprjsing._admnistering agn effective amount of at |east one
benzene conﬁ@bnﬂ“ﬁaﬁoﬁéng?%?ﬁ’}ﬁ‘f%“ﬁﬁg gaﬁ’ent. 5 Item 40. A nethod for

treating Ob%%st%mi&gi%lgﬁLbfnﬁaéihg one phenyl or halogenated lower
alkyl-substituted phenyl group;
15 (£) imidazo[l,2-alpyrlidin-3-yl;
(g) imidazoll,2-alpyridin-5-yl; and

(h) a group represented by the formula below:

RS
R6
N‘H-. \
\\ N _~ 27
RS RS

wherein R? is hydrogen, lower alkyl, or halogen;
20 RY is hydrogen, lower alkyl, halogen, hydroxy, lower

alkoxy, phenyl lower alkoxy;



need of obesity treatnent, conprising admnistering an effective anount of
at least 25 into the patient. Item41l. Use of the benzene one benzene
conmpound of item conpound of item 13 for 10 preventing or treating
hyperlipidema. Item42. Use of the benzene conpound of item 13 for
prevent i ng Y4 2009/888%6ng obesity. Benzene conmpounds of t RETPPWEHEPO2Mnventi on
Her ei nbel ow, the benzene conpounds represented 15 by General Formula (1)
(hereinafter sinply referred to as "Conpounds 1" of the present invention)
used in the LPL-activating conpositions of the invention are described in
nore detail. Substituents used in GEneraI Formula (1) 20 representing
Conmpounds 1 and used el sewhere in this? Specification are as descri bed

bel ow. The tgrn1f|omer used with radlcals contalg 8 carb%? atons herein
refers to 1K ol® husfwganat bemer alkyl, carboxy, of, ﬁg ST IREPal kyl

gr oups |ncl%g%§ 1-6 25 linear or branched al kyl groups such as nethyl,
et hyl, 139076PCT/ JP2008/ 059294 -16- propYl, isopropyl, butyl,

i sobutyl, taent RENt YL e NeX Y, ehglo@&aﬁma%g@ﬁat@&ﬂo@xkoxy groups
i ncl ude Cl1- |I%g§%hg? EranaﬁZd algbxy groups such as net hoxy, ethoxy, 5

propoxy, i SQRIKeROXYowdrtitzdipxypebaon dxy calreryl pxyyarat,c carbamoyl, oxExanpl es
of | ower al koxy carbonyl groups include El..6 |linear or branched

al koxycabborphengitougsd such as nmet hoxycar bonyl, et hoxycarbonyl,

propoxycar bonyl, 1- nethy Iethox caagtnyl but oxycar bonyl, 2- 10

met hyl pr opoxy cé?ﬂﬁﬁvpgef L it foxYcar bonyl , pentyl oxycar bonyl ,

LY e g E oD %ﬁaE’f By ls o quietoal kaxy 8 0ups duagl ude 01-5
linear or brched gr oups haV|n one p enyI substituent, such as
1- phenyletr“&@kox%,pﬁeGEJ%ﬁ@ﬁ%ﬁ’lé&er alkyl, and R’ is hydrogen.
Iitem 14. An LPL-activating composition according to item
10 13 wherein the benzene compound is a compound of General
Formula (1) wherein Z 1s a group (a).
Item 15. An LPL-activating composition according to item
13 wherein the benzene compound is a compound of General
Formula (1) wherein Z is a group (b).
15 Item 16. An LPL—activating composition according to item
13 wherein the benzene compound is a compound of General
Formulz (1) wherein Z is a group (d).
Ttem 17. An LPL-activating composition according to item
13 wherein the benzene compound is a compound of General
20 Formula (1) wherein Z is a group (e).
item 18. An LPL-activating composition according to item
13 wherein the benzene compound is a compound of General
Formula (1) wherein % is a group (£f), (g} oxr (h).
Item 19. An LPL-activating composition according to item

25 13 wherein the benzene compound is a compound shown in any



15 phenyl propoxy, 2-phenyl propoxy, 4-phenyl butyl oxy, 5- phenyl pentyl oxy,

6- phenyl hexyl oxy, etc. Exanples of 1,2, 3,4-tetrahYdronaphthyl groups

i nclude 1, 2, 3, 4-tetrahydronaphthal en-1-y1 and 1, 2, 3, 4-

t et rahydr onapht hal en- 2- Y1. 20Exanpl es of cycl oal kyl | ower al kyl groups

i ncl ude 01w® mbdsbo7gr oups havi ng one 03-8 cycl oal kyl sBOSUP200R439294 such as
cycl opropyl net hyl, 2-cycl opropyl ethyl, 3-cycl opropyl propyl,

4-cycl opropyl butyl, 5- cycl opropyl pentyl, 6-cycl opropyl hexyl,

cycl obutyl net hyl, 25 cycl opentyl net hyl, cycl ohexyl net hyl ,

cycl oheptyl met hyl, WD 2009/ 139076PCTOP2008/ 059294 -17- cycl ooctyl et hyl
etc. Exanmpl es of cycl oal kyl-1§roups i ncl ude C3-8 cycl oal kyl groups
such as cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

cycl ooctyl, ogt cof SBExanpkes{bfd)phenyl groups having one or two substituents
selected fromthe group consisting of halo

L) ‘ K , ,
hal ogenat ed {Lolera ggepoungdnat hipggeitatdd ngg?l%ﬁﬁﬁiﬁa#ﬂ@%%d%ﬁ¥gﬂe
2-chl h |, 3- ch h L, 4-ch | - |, 4- 10
o omoonan B i ShsRRb ety ra inf o B S pafodedidroRacay’ .
2,6'diCh'Or%B?%gygg%eé¢¥ﬂngﬂéeﬂgﬂzed%-rﬁﬁanq&&ﬁnml¢oﬁe@yanﬁyﬁmgndup,

2-trifluorone ny - trlfluoronethoxyphenyl,

4-triflugropgebhexyihenykikdt §esumfavangethoxtypbenygkne 2=ind fvoey phenyl
3- net hoxyphenyl, 15 4-nmet hoxyphenyl, 2, 4-di net hoxyphenyl

3,4-dinethoxwphsmb@tit&ﬁﬁtdiﬁalﬂ@%ybﬁéwwlFhﬂ-@®ﬁ§k§5ﬁ§h§FinﬁJﬁﬁopoxyphenyl,
4- but oxyphenyl, 4-(1, 1-dinethyl et;hoxy)_,phenyl, 4-_ pentyl henYl
4-hexy|oxyphéﬁ?g?né%%qq'PWGBPOH%?H%]%W%ﬁﬁﬁ?”éyfpi%Pﬁgrgﬁi§ﬁéﬁghenyl,
4-trifluoromnethyl ph l,, 2,4- bj ri:tl yo yih) phenyl,

3, 4-bis(tri ﬂf’“’&ﬁ%‘ﬁﬁ%%ﬁs BRER ?P flrg‘:“gi %%t?i??ﬂ%;r gm%t hyl) phenyl, 4-

tetrafl uorogyh¥l Phegyly, ot abl-na1opI DpYihaeanyR} i4- lower alkoxy,
nonaf | uor obut yl phenyl ,” 4-undecaf | uor opentyl phenyl, 4-

tri decafipuors@hex yhphenYloweat alk@BEkanpheonsf omatwgdrrladshs aFAes ude
fluorine, WO 2009/139076PCT/ JP2008/ 059294 -18- chl qri ne, bron&&q, i odi ne,
etc. as suBgabiplesoPn| Sheroeniedsy TgPeupdnd MeFddé Ei°%° | itdar or

branched al k . such t : t hoxy,
DUt oxy. 2. oty pROBORGE S SEnIRYyS Wbkl o R na TP ke Tk £ 1O

Exanpl es of halo d roal Kyl o9r 1 nelyddes Gly16 Haer hal egeno- al kyl
groups, espe fﬁi&§%g§$61%§%$ﬁﬂb ofafky groups. The ﬁ%logen substituents

are of the samebyRgilogel eclond hEsosuibdia tyeaup oonsiestiengené 4Mdd uori ne,
chlorine, bromne, and iodine. Specific exanples are trifluoromnethyl,
pent af | ugr oedrhylz, is a group (f); and

{1-4} a compound of formula (1) wherein R! is lower alkoxy,
R? is phenyl lower alkyl, and Z is a group (e).
Ttem 20. A pharmaceutical composition according to item
13, wherein the benzene compound is one member selected

20 from the group consisting of 2-(4-benzyloxy-3-
methoxyphenyl)imidazo[l,z—a]pyridine, 2-T4~ (4~
cyanobenzyloxy}~3-methoxyphenyl]imidazo[l,2—a]pyridine, 2~
{4—(4ubromom2~fluorobenzyloxy)—3—
methoxyphenyllimidazoll,2-alpyridine, and 2-[4-({4-

25 chlorobenzy10xy)—3~methoxyphenyl]imidazo[l,E—a]pyridine.



hept af | uor opr opyl, nonafl uorobutyl, undecafl uoropentyl, tridecafl uorohexyl,
etc. Exanpl es of hal ogenated | ower al koxy groups 15 i ncl ude
Cl - 6 perhal ogeno- al koxy groups, especially Cl-6 perfluoro-al koxY groups.
The hal ogen substituents are of the sane type, selected fromthe group
consi sti ngVsI 20p¥/138¢%6ne, chl ori ne, brom ne, and iodi ne. PSEERI0PF/59294

exanpl es are trifluoronethoxy, pentafluoroethoxy, 20 heptafl uoropropoxy,
nonaf | uor obut yl oxy, undecaf!| uoropentyl oxy, tridecafl uorohexyl oxy, etc.
Exanpl es of phenyl |ower al kyl groups include Cl-6 al kyl groups having as a
substituent one phenyl group, such as benzyl, 1-phenylethyl,
2-phenyl et hyl , 3- 25 phenyl propyl, 2-phenyl propyl, 4-phenylbutyl, 5- WD
2009/ 139076PCT/ JP2008/ 059294 - 19- ﬁhenylpentyl, 6-@@ n Ihexxk etc.

Exanpl es of Ipdreriil- | Bvrraraaeght §eal preiRamitdBn? tH Cﬁéﬂgf’zéﬁe g one or two
substituents_sel ected frog%the g;ouglcongistié1 4Q_f(4nalogen, | ower al kyl,

hal ogenat ed3: dfH&AS1IPCTER S H T 0 SO BReY dvkoiacarbonyl, car boxy, | ower

al koxy, and_hal 0genated. | e, AlanbAgl Hilbica ot PRBTMLd s, al ky

groups haviﬁg one halrogen at om as substituent: 2-fluorobenzyl,

3-fl uorobenzyly # f| yosobenmdutridad- cdfbaliifdivar abeozding 205idekl uor obenzyl ,
2, 6-di fl uorobenzyl, 3,5-difluorobenzyl, 2:chlorobenzyl, 3-chlorobenzyl, 4-
chl or obenzyh 3, 2yiertiichktbecbenzgis c@rpodndhlorobdmPPnzy 49X Bishobenzy| |

4-1i odobenzyl, 4-Dbrono-2-fluorobenzyl, 4- ch| aro- -tlugrobfnzyl,
1- (4- chl or ophehyxyrstamyL) -é:(ﬁrt%#%mrwsﬁh%}@?ﬁ%@w} azoLe.

4~ (4- ohl or oBRETYH buty PP B LE IRl SORRRT S ey oding to tem

6- (4-chl oroghe |§%§ i i K@ reveRtidover taldsyhesubstituted phenyl
| ower aIkylagrg%%%: Oth%E?ﬁ%#%g%Ey%Feg-ne%hylbenzyl, z-nethylbenzyl, 4-

et hyl benzyl rtém( 34 1- di préhysedinslcehe neybos ¥ igmo pycbedzys  t-15@ly | benzyl ,
4-pentyl benzyl, 4-hexyl benzyl, 1-(4- methyl phenyl)ethyl,
2- (4- metlhy| jBenped efdrylantd-pReskHEY hyl phenyl ) propyl ,

4- (4-met hyl phenyl Ybutyl, 5-(4- 25 methyl phenyl
6- § 4 ot &13%%%%3%%@5%%6 t‘"rfé"Pc\?r%dz)éﬁglf%%‘tf‘F%E%‘y %EE%B%JI 059294 - 20-

Formula (la)

Rla

R220 Z (la)

15
wherein
(2-1) R is lower alkoxy; R*® is phenyl lower alkyl
having on the benzene ring one or two substituents
selected from the group consisting of halogen, cyano, and
20 nitro; and Z® is a group {(a);
(2-2) R*® is lower alkoxy; R*® is hydrogen, phenyl;
phenyl having one or two lower alkoxy groups as

substituents; phenyl lower alkyl; or phenyl lower alkyl



i ke; (3) Phenyl |ower alkyl groups having one hal ogenated | ower al kyl
group (especially one Cl-6perhal ogeno-al kyl group) as a substituent: 5
2-trifluoronethyl benzyl, 3-trifluoronethYl benzyl, 4- trifluoronethyl benzyl,
4- pent af | uor oet hyl benzyl, 4-(2,2,2- trifluoroethyl)benzyl,

4- hept af | usrooppoEYdbenzYl , 4- nonaf |l uorobutyl benzyl,  PCT/IP2008/059294

4- undecaf | uoropent Yl benzyl, 4- tridecafl uorohexyl benzyl,
1-(4-trifluoronethyl phenYl)ethyl, 10 2-(4-trifl uoronethyl phenyl)ethyl,
3-(4- trifluoronethyl phenYl)propyl, 4-(4- trifluoronethyl phenyl)butyl,
5-(4- trifluoronethyl phenyl)pentyl, 6-(4- trifluoromethyl phenyl)hexyl, and
the like; 15 (4) Cyano-substituted phehdt |ower alkyl groups:
cyanophenyl - C1-6 al kyl groups such as 2-cyanobenzyl, 3- cyanobenzyl,

4- cyanobenzyiaving( ancike dsi@ene) sihy| one or4 Lve yaMapHEMPRFEt hyl |,

3- (4- cyanophenyl ) propyl , 4-(4- cyanophenyl) buty 5- (4- cyanoph ) pentyl,
6- (4- 20 cya??&&ﬁ%%ﬁ?l %‘é‘&yﬁﬁe &ﬁ&‘%h‘éo F ,”%955’fr\i1%3r%q%tfb§1°|wﬁﬁt %g% enyl

| ower al kyl .gr,oups..nit e - Cl- yl_ . up -nitkobenzyl, 3-
i robenzyl A HERREBR LT BT sty g s 20

ni trophenyl hglikylnaBed 4 ditdd _ggn@%b ) 2 OBY! isda (froudd (8) | r ophemyd ) butyl,
5-(4-ni trophenyl’) pentyl, 6-(4- 2009/ 139076PCT/ 3P2008/ 059294 - 21-

ni trophemyl ) fzgxyl, and the like; (6) Lower al koxycarbonyl-substituted
phenyl | ower al kyl Q%opps: al koxycar bonyl phenyl - C1-6 al kyl %roups such as
2- 5 net hoxycdPbdhyk Behgyioves: adihvxy dar bohylisayzytower dlkyl, and

met hoxycar bonyl, benzyl, 4-ethoxycarbonyl benzyl, 4- propoxycarbonyl benzyl,
4-butoxycarH%n9Fb%ﬁ%?W¥’4§$peﬂ yl oxycar bonyl benzyl ,

4- hexyl oxycar hgn zyl, 3 tpoxycanhonyl phenws) ethvl 2 3-¢4- 10
nethoxycarbonB?p%Lﬁ%?)%%tRXthéy(g? H@%%oxycar%bnylphenyl)propyr, 4-(4-

met hoxycar boyad RRGAYEL KM v1 , S5tiédi o B0 NYwatbanyy pheshenypenplenyB- (4-
met hoxycar bonyl phenyl ) hexyl, and the like; 15 (7) Carboxyl -substituted
phenyl lldwerhaatikgl ogeoopstwe @ubekyphemnisd -sGRectaf kfdomrtdgpsrevueh as

2- car boxyl benzyl , 3-carboxyl henzyl, 4-carboxyl benzyl, 1-%4-

car boxyl phen§@Nsking of (hRlogeBox Y PHRe A hy FYame  fralogenated

car boxyl phenyl ) propyl., 4-(4-car b 5-(4-..20

car boxyl phen%/‘?‘%%eﬁ?%ﬂ’ 6§r§ -hggpgg%{:%%gl%%rhg%{)%yhé&éﬁé FW%J;C (8) Lower
al koxy- substéiwleﬂagh!ﬁﬁyén liguebeab kil HRHREe 3z MBIOUWReNZNtnts

3- net hoxybenzyl”, 4-nmet hoxybenzyl, 4- ethoxybenzyl, 4-propoxybenzyl,

4- but oxybenzydiected25rpenthd axphenzyhsidehex plfoxybemayl ,loketdal kWD
2009/ 139076PCT/ JP2008/ 059294 - 22-

15 halogenated lower alkyl, cyano, nitre, lower
alkoxycarbonyl, carboxy, lower alkoxy, and halogenated
lower alkoxy:; or lower alkyl having one cycloalkyl and one
phenyl or halogenated phenyl; or R and R* are joined to
form —CH=C(Ph)- {(wherein Ph is phenyl}, and 2* is a group

20 (h).

Item 26. A benzene compound according to item 25 shown in
any one of (3-1) to (3-4):
(3-1) a compound wherein R is lower alkoxy, and R*® is

phenyl, pheny having one or two halogen atoms as

25 substituents, or phenyl lower alkyl having on the benzene



met hoxyphenyl ) et hyl , 2-(4-nmet hoxyphenyl)ethYl, 3-(4- nethoxyphenyl)propyl,
4- (4- met hoxyphenyl ) butyl, 5-(4- nethoxyphenyl)pentyl,

6- (4- nmet hoxyphenyl ) hexyl, 3,5- di met hoxybenzyl, 3,4,5-trimethoxybenzyl, and
the like; 5 (9) Hal ogenated | ower al koxy-substituted phenyl |ower al koxy
groups: 2- WQ 200EPditet hoxybenzyl , 3-trifl uor onet hoxybeRLFIIP2048/059294
trifluoronethoxybenzyl, 4-pentafl uoroethoxybenzyl, 4-
(2,2,2-trifluoroethoxy)benzyl, 4-heptafl uoropropoxybenzyl, 10

4- nonaf | uor obut oxybenzyl, 4-undecaf! uoropent Yl oxYbenzyl,

4-tridecafl uorohexyl oxybenzyl, 1-(4- trifluoronethoxyphenyl)ethyl, 2-(4-
trifluoronethoxyphenyl)ethyl, 3-(4- 7531 uoronethoxyphenyl)propyl, 4-(4- 15

E”Huormirggéy%rrgnrﬂﬂy@l )t?fgtwassh\%iqrﬁgisfe Bt RO R REPMREDSY ffutedt
rifluorome y ubstitute
phenyl | ower_ al k o rif 10 hyd Lindafl uoro-5- 20
trlfluoronEtHQFb% qu %g%ﬁﬁg ££ h%lbe%g rg%Hf?(u%?%éﬁné?hoxybenzyl,

4- met hoxy- 3t%9tf8%y5@{—m®}‘1|)ben§1¥éreﬁr Pmtllaogsueﬂymt hexYearionryl benzyl , etc.
Exanpl es of hal ogenated | ower phenyl groups include 4-fluorophenyl,

4- chl or opherybup4<hy onophenyl , 4- 25 iodophenyl, 3-chlorophenyl,
2-chl orophenyl, etc. WO 2009/139076P9T/JP2008/059294 23- .
Exanpl es 5of | 6%w2) @ lophpgrad peieraing o é?E?%aﬁfolfanB oh® phenyl or

hal ogenat ed phen i ncl ud cycl opropyl ben
a- cycl opr opyR eﬂyih%%W%% % ¥EVl£@d¥%pr5b§¥o APRIBToBERTS 2°

a-cycl opropYls. § %ﬁoro%%w heSanEé(r?é apLRPY ind- zami@beﬂza&zo[z 1-

a- cyclopropy enzy a- cyclopropyl 2- chl or obenzyl ,

a- cyclobutyug%gaggola@%g_opentylbenzyl a- cycl ohexyl benzyl ,
a- cycl oheptyl benzyl, a- cyclooctylbenle etc. Exanpl es c;tegorlzed as (a),

i.e., imdazo[(273} éibdmmphndzwhefﬁ%anorlﬁni@@@%ﬂ%ikPXBVtﬁla%%I-G Y1 having
one | ower al kyl substituent |nclude |‘%gﬁzo Zﬁi ithlazol
2- et hy %% daEsy2, 1015?%@1&%1 eryPhenyhehQier A4S J1 19 B’PFh 5zol -6-yl,

5-met hyl i m dazo[ 2, 1- b] t hi azol I Z i azgha 6-vyl,
2-propylim %ﬁ’ %? JiSahi) rctlshlazfzg’?ﬁa%t% %é%ﬁk%ﬁ%%%%o&fbfag?f hlgﬂzlaZOI 6-vyl,
2- pentylimgazg[2, éxguﬁlyfqzol 6-yl, 2-hexyl[2,1-b]Jthiazol-6- yl, etc.
Exanpl es categorized as (e), i.e., |n1dazole 4- yl having one phenyl
substituent or3eng ahad:c@@mmtiedhémm B0 i Kydwesubskoxyut é’g ligwer al kyI

phenyl substituent include 2-phenylim dazol -4- yI 5 phenyl i m dazol - 4-yl,
2- (4- trifl ugrendt hpwpheaylnidadz &7 -1 W grsum €)

;rlglugrq$$f¥¥ﬁgggnyl |n1dazolf?ﬂ$éEE§2§é3or é_¥ Jgggﬁggt)&ﬂgggﬁpl-4-yl,

20097 13907 6P PO0BL P MR 241101 1o = group (1, (£)5 0% (@).

Ttem 28. A benzene compound according to item 25, wherein

R?*® in General Pormula (la) is phenyl.lower alkyl having

on the benzene ring one or two substituents selected from
20 the group consisting of halogen, cyanc, and nitro; and %%
| is a group (a).

Ttem 29. A benzene compound according to item 25, wherein

73 in General Formula {la) is a group (e).

Ttem 30. A benzene compound according to item 25, wherein

25 %2 in General Formula (la) is a group (h}.



pent af | uor oet hYl phenyl )i m dazol - 4-yl, 2-(4-
hept af | uor opr opyl phenY1-)i m dazol -4-yl, 2-(4-
nonaf | uor obut yl phenyl )i m dazol - 4-yl, 2-(4-
undecaf | uor ohexyl phenyl )i m dazol -4-yl, etc. 5Anmong the conmpounds of the
present i nwantwwsersonpounds preferable in ternms of phacumenbsgbnal
activity are those described in (1) to (V) below (1) Conpounds represented
by General Fornmula (1) wherein Zis (a); 10 (I1)Conpounds represented by
General Formula (1) wherein Zis (b) or (c); (Il1l) Conpounds represented
by General Fornula (1) wherein Z is (d); (1'V) Conpounds represented
by General Formula (1) 15 wherein Z ir34¢e); and (V) Conpounds represented
by General Formula (1) wherein Zis (f), (g) or (h). Anong t he
conpounds desetiiied Abosresertchosepbehdmpanydiod( 9, 1 {gVE5amalewhe%r e
preferable. Especially 20 preferable are those tha%) have}gg)_,a_( e) or (h) as
Z. frompdrhso IHEEP( 91 Eitiinge Of oD BN FEPOPRE“ Y BIEYACt  vat i ng
conpositions of the inyention nd _th benzgne, corminds (herei nafter
referred tomﬁghﬁ”ﬂ?ﬁ‘&w\r{lgémﬁ%%q d% faﬁgy‘g?%l‘s%l‘eerft%i ﬁ?)eﬁ%i on and will be
descri bed 2 rein_i i i diPosal bsa agsieym salts, WO
ggf%%%@gﬁgggggg%mybﬂ@hpﬁﬂﬁ o | PR iasisiey

2009/ 139076 4 -25- and |1 ke alkaline netal salts; calcium
sal ts, nggnesiiym saiisrodBizyidey)aldcakinexgaiddyliendtasall 3~ and copper
salts and other salts. These salts can be prepared according to known

met hods. Thegpysialirs,t fug 40kt admarrdpenayeophlaritacol ogi cal activity
identical to that of the conpounds in Eghe %;’{)ee for q‘;_égpgegzr Oal so of use in
LPL- act i vat MeghesrRisainll dRddardl 4 He BltREAZRbF e VS * E5mPBUMES 1) and
Conmpounds (1a) jnclude theikr_phare i B ig addition 10
salts, for é’)?gﬁ%]il%x Eﬁfgih?og?bgl{eé?iﬁﬁ# ?glté{éﬂé%llsul a?gg%'&?l%%br oni des,

phosphat es, ﬁafnb?@.at BSe 886t Gonkast abMSourti bEatesm ENdEdhe |ike. Such
acid addition salts can be prepared according to known nethods. These acid

addi t i ongsalgrephainey phamracabohvaainaconppsytiagtent i cal to that of 15 the
conpounds in the free form Therefore, the present inve$t' on further
provi des aciltemdddti Fsesaft shakenaeaenaeseRYthIPtcdhp®s i%’H:s such as

LPL-activating coppositions.and.the |ike containi Ld addition
salts as actQa#@ar e%i@r?t%?@bﬁ?fﬁ%@rﬁgre%?%%n%o&% ?H%%lgg%d Conpounds

(1a) may incclouggsg?i&g_al i soners having a carbon atom as an asymmetric

center. The prm séent 1 nvention further provides racemates that are m xtures

of such optigal, K30MeIse, 0@Ptheddnzenet cyepdmidrefofitemch3 ofyt cal i somers,
and LPL- 25 activating conpositions containing as active ingredients
15 preparing an anti-obesity composition.
Ttem 35. A pharmaceutical composition comprising the
benzene compound of item 25, and a pharmaceutically
acceptable carrier.
ITtem 36. A pharmaceutical composition according to item
20 25 used as an LPL activating composition.
Item 37. A pharmaceutical composition according to item
25 used as a hyperlipidemia preventive or therapeutic
composition.

Item 38. A pharmaceutical composition according to item

25 25 used as an anti-obesity composition.



WO 2009/ 139076PCT/ H2008/ 059294 -26- either such racemates or opti cal

i sonmers. The aforenentioned optical isonmers can be separated according to
known separation methods. Preparation Methods for Compounds (1) 5Conpounds
(1) of the invention, depending on the type of Substituent Z, specifically,
accordi ng WO WkY/EN07gr oup described in (a) to (h) above PCIIRWPYEPIIEd
therein, may be known conpounds or nay be prepared according to known

nmet hods. 10For exanpl e, conpounds wherein Z is imdazo[2,1- b]thiazole-6-yl
or imdazo[2,1-b]thiazol e-6-Y1 having one | ower al kyl substituent and
categorized as (a) can be either conpounds described in Japanese Unexam ned
Pat ent Application Publication No. 291876/ 1995, or have a 15 skel et al

structure simlar to that of the coq;ounds desciiq§g ig Ege publ i cation.
These conpolire® ¥hn Bengirsphared REEBTHHY FEPRELHD 5r 3 Gescribed in the

above publicatjon, ,or can b [ epar. i r.en t @ didS geichods. More
specificalIQ?t%ﬂgééijﬁﬁguﬁggp an%ﬁ§93§%%$g%§%gggggﬁédﬁ?é%ting? as starting
materials, Conpounds. () .deserdhedd anbbhbosk Ltofiebbe abovermehlel cation or
correspondi ng conpounds having a suitable substituent and Conpounds (3) or
correspondi BgnEORP WIS thave hgirts whkapbelisubsti tuent to cyclization

reaction. Alternatively, they 25 can be prepared, by 2¥9n0| zi,ng Conpounds
(1c) desSri edmi 40. WO ROUPA 3BG7 SPEFFIPD0BETTEY29% 2 FACIREThSE 3 of the

ublication or correspaondi ng co unds havin it . ituent, and
gdding sui t aBpd ﬁ%“ﬁ&%@tﬁotgﬁ%“%%ﬁboﬁﬁﬁ?r%ﬁﬁgg%%%ﬁf%ggggfgﬁgﬁiions f or
these reactigns can. be,sgkeckeq, apoandind benthis: Rubbboati on. 1&GopoUNds

wherein Z i § hi dazol -2-y1 and categorized as (b) can be prepared
accordi ng togga;apthosk drsgehbed in European Patent Application Publication
No. 694535 or can be prepared in reference to this method. Mre

speci fi cal | yreishese weepofindse deamzsaepreppewrtl XF 466Br 8 ntP% o page 6, |ines
24 to 58, of the publication by subjecting, as starting materials,
o-phenyﬂ@nedﬂ@ﬁﬁnéén%aviﬁéeétéagt%&P%?%ﬁﬂﬁéﬁpﬁﬁent to cyclization reaction.

O et " hreR PRl Sl Lol g W40z ed for (C) can be
pieventing or treating obesity.

Renzene compounds of the Present Invention

Hereinbelow, the benzene compounds represented

15 by General Formula (1) (hereinafter simply referred to as
“Compounds 17 of the present invention) used in the LPL-
activating compositions of the invention are described in
more detail.

substituents used in General Formula (1)

20 representing Compounds 1 and used elsewhere }n this
specification are as described below. The term “lower”
used Qith radicals containing carbon atoms herein refers
to 1 to 6 carbon atoms.

Examples of lower alkyl groups include Ci-e

25 linear or branched alkyl groups such as methyl, ethyl,



15 described in USP 3,876,791 or can be prepared with reference to these
nmet hods. More specifically, these conpounds can be prepared in accordance
wi th net hods described in colum 2, lines 40 to 56, and colum 3, lines 39
to 50, of its specification. The details of these 20 nmethods are descri bed
in USP 3, 66&) 89913986647, 812; 3,095, 422; and J. Medi ci nacT@mos/esdzds (1971) :
248. More specifically, the desired conpounds wherein Z is
benzot hi azol -2-y1 .and categori zed as (c) can be prepared, for exanple, by
reacti ng suitabl e o-am not hi ophenols and 25 aromatic acids in the presence
of a phosphorous WO 2009/ 139076PCT/ JP2008/ 059294 -28- trichlori de,
conducting this reaction in the presehée of a boric acid catal yst, or

subj ecting suitable o- am nothi ophenols and aronatic aldeh¥des to
condensat i opra@AGt ienpr&Gphpdurids , wheekt i1z iteritnPdbyrb] P pyri m di n-
2-yl and categorized as (d) can be the conpounds represented by General
Formul a | a herBur §%€an Patent Application Publication No. 113236 or be

conpounds simlar to_the epML¢, according to a

10 net hod descri bed FﬁaFEQe%b o%%gpggggéygﬁﬁa grggareéglnqﬁeference to

t he net hod. Q@éﬁr§ﬁsgkghg§gayél g qyﬁgﬁa@amebﬁo@yepﬂmﬁdyaccordlng to
t

page 7, line o page 8, line , anple 1 of the above publication

usi ng suit apkﬁp@;@,r tiisegropbey) a:hﬂ:oeagr,rpsqnw&hm hexphoxes eﬁ@ of Ceneral
Forrmula 11 a- hal oket ones of Ceneral Forrmula Il of the publication.
Conpounds wherein Z Egainpildazof -1pwpr é%k9$ﬁcﬁﬁﬁﬂQnﬂlyﬂr?ERﬁlﬁ?c UFReny!

substituent and categorlzed asﬂé g can be?g par ed accordlgg to net hods

descri bed |ﬁb201¥ﬁﬂi§h€§e ERBRA OBYreh IGEEEPP 0PN PUSS cat i on No.

163861/ 2001 can epaf er 561 et-hods. More
ML AN

specificall prfepar ed accordi ng to Preparation

Met hods 1 apd, é@ﬁy%yd% BonBif. buﬂakybaéﬁbnﬁg,cpnpounds corresponding to
the a- 25 d??etones 0 ngerg Forrmula (I1) and conmpounds WO

2009/ 139076 ReThYRRONB58284ny29-1 Coddesponitk tpavsarhenbenzal dehyde
conpounds of Ceneral Forrmula (I11). Alternatively, conmpounds wherein Z is
cat egor i zed pestyR)xyearisaydr cPRFEEPINFArBIBY I ngE<Ui t abl e conpounds

corresponding to 2- aceto enon ) mhereln oMl S sidbstituted at
the 2 position of Ge HEI%P WK% 1SN %ggéggggf %pond?hg to the

benzami di ne £omppynds Jxeryraaeﬂg&dameﬁea% 8bs MOUVRAGA ohY) plinddine

publ i cati on. D ket ones "of neral Formula (Il1) can be 10
prepared accodiDgudo Knowh aet mqﬁtsenyﬁmhpk?s oiplsmyierbohpds3are, for

exanple, (1) reacting suitable am no
15 phenylpropoxy, 2-phenylpropoxy, 4-phenylbutyloxy, 5-
phenylpentyloxy, 6-phenylhexyloxy, etc.

Examples of 1,2,3,4-tetrahydronaphthyl groups
include 1,2,3,4-tetrahydronaphthalen-1-yl and 1,2,3,4-
tetrahydronaphthalen—2;yl. |

20 Examples of cycloalkyl lower alkyl groups
include Cbsralkyl groups having one Ca.g cycloalkyl
substituent, such as cyclopropylmethyl, 2—-cyclopropylethyl,
3-cyclopropylpropyl, 4-cyclopropylbutyl, 5-
cyclopropylpentyl, 6-cyclopropylhexyl, cyclobutyimethyl,

25 cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl,



acids with suitable alkyl, aryl, or ally" metal reagents (see Tetrahedron.
Lett. 24 (23) (1983): 2375); (2) reacting suitable hal ogenated aryls
with aryl acetylenes 15(see Tetrahedron. Lett. (1971): 2941; (3) reacting
suitable a-aryl ketones (J. Og.Chem 53(1988):129;J. O g. Chem 24 (1995):
516; Tetr aNéQpH19e#6t . (1972): 1175; Org. Syn. 32 (1952) FCIGPA08/059294

Org. Chem 14(1949):836; Am Chem Soc. 71 (1949): 3760;

J. Am Chem Soc. 71(1949): 20 1585; etc.), and |ike nethods.

Compounds wherein Z is a specific heterocyclic group categorized as (h) can
be the conpounds described in, for exanple, Japanese Unexam ned Patent
Appl i cationPublication No. 291972/ 19957 These conpounds can be 25 prepared
according to nmethods described in the above WO

2009/ 13907 6PCHIREYEBLDBYRO£LC-

Examples of cycloalkyl groups include Csz-g
cycloalkyl groups such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, etc.

5 Examples of phenyl groups having one or two
substituents selected from the group consisting of halogen,
lower alkoxy, cyano, halogenated lower alkyl, and
halogenated lower alkoxy include ?2-chlorophenyl, 3-
chlorophenyl, 4-chlorophenyl, 4-fluorophenyl, 4-

10 bromophenyl, 4-iodophenyl, 3,4-dichlorophenyl, 2,4-
dichlorophenyl, 2,6-dichlorophenyl, 2-cyanophenyl, 3-
cyanophenyl, 4-cyanophenyl, 2—trifluoromethoxyphenfl, 3-
trifluoromethoxyphenyl, 4-trifluoromethox§phenyl, 4~
tetrafluoroethoxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl,

15 4-methoxyphenyl, 2,4-dimethoxyphenyl, 3, 4-dimethoxyphenyl,
3,5—diméthoxyphenyl, 4-ethoxyphenyl, 4-propoxyphenyl, 4-
butoxyphenyl, 4-(1,1-dimethylethoxy) phenyl, 4-
pentyloxyphenyl, 4-hexyloxyphenyl, 2-trifluoromethylphenyl,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2,4-

20 bis{trifluoromethyl) phenyl, 3, 4-bis (trifluoromethyl)
phenyl, 3,5-bis (trifluoromethyl) phenyl, 4-
tetrafluoroethylphenyl, 4-heptafluoropropyl phenyl, 4-
nonafluorobutylphenyl, 4—undecafluoropenfylphenyl, 4-
tridecafluorchexylphenyl, etc.

25 Examples of halogen atoms include fluorine,



-30- publication, or can be prepared with reference to these nethods. Mre
specifically, these conpounds can be prepared according to Methods 1 to 3,
Exanples 1 to 20, etc. In particular, conpounds wherein Z is a specific 5
het erocyclic group categorized as (h) can be prepared by (Method 1)

subj ect i ngwuobaisesconpounds correspondi ng to ConpounasT{Rpoa03eko hose
correspondi ng to Conpounds (3) of the publication to cyclization reaction;
(Met hod 2) hydrol yzi ng conpounds correspondi ng to Conpounds (Ib); or 10
(Method 3) reacting cycl oal kyl halides (4) with conpounds corresponding to
Compounds (1c). The above literatures are incorporated herein by reference.
Conpounds wherein Z is imdazo[1, 2-alpyridine-3- 15 yl and categorized as
(f) and conpounds wherein Z is imdazo[ 1, 2-a] pyridine-5-yl and categori zed
as (g) (conpoleidaneeprenénted i"CenEFSt Fornula (4)) can be prepared, for

exanpl e, according to the, process sho in Reaction_S 1 below 20
(é@ggtion Schen% g) Eﬁfﬂﬁbgﬁﬂi gﬁé%?ﬁéﬁ%dﬁf) 528&§¥%%?Q%H%reinwkl, R2
and R3 are ggng?ﬁrf'&e%r%mé{%? SR e380bs, hal@oen: nBrreny esaMoxyhor on; R

and Rb may e saffe or rent "and | ndependently represent hydrogen or

| ower al kyl prglgo)a,’aqdmlglahglgtm&iﬂe(Q)uﬂ;@xyprmzﬂ\am@llpabkyﬂqane that 5 may have
a |l ower al kyl ‘substituent; and Zb is a group (f) or (Qg). Conpound

(4) shown i peRealdinn hSeheory,l arsi diweailasd- by reacting Conpound (2) with a
slight excess of Compound (3). This reaction can gonducted ina 10
suitabl e inert sol vedxagnéns aof Nadpegratefyl 6 mande IS

N, N-di met hyl acet am de or the lijke, jn t r &,0f an aqueous

sol ution coﬁ?&?ﬂgﬁdhah&éggéégge?%ﬂ%;%x%egFS ﬁ%ﬁ%%%%&gggyf 3T£potassium
phosphat e, ' 16 SEPSEpSf aneah gl ¥idiL sapBtMtusitslare of
tetrakis(tr?%gg%g?%ﬁggb ingtog%alladiun1 e reaction tenperature is

sel ected frome505mé ocydis selboked enper aher grolp tdumssek¥eatef The reaction
conpletes in about 5 to about 50 hours. o . _Conpound (2) can be
pr epar ed0acddudihge { cchllveing, nerdminate 06 bedingr JSPeFli%Chem, 60. 7508

(1995). Conpound (3) can he_prepared accordi to the.nmethod described in
J. Org. Chergxamgpeg 139 t$6§§u?{‘gr6%5kfyjané’e§1gﬁ’gﬂé eoeﬁﬁég(ém' ned Patent

o L0 10 ELOORLARN, ooy SEmBMBSSoStebe e o
compound (ZDtridecafluorohexyl, etc.
Examples of halogenated lower alkoxy groups
15 include Ci-g perhalogenc—alkoxy groups, especially Ci-g
perfluoro-alkoxy groups. The halogen substituents are of
the same type, selected from the group consisting of
fluorine, chlorine, bromine, and iodine. Specific
examples are trifluoromethoxy, pentafluoroethoxy,
20 heptafluoropropoxy, nonafluorobutyloxy,
undecafluoropentyloxy, tridecafluorchexyloxy, etc.
Examples of phenyl lower alkyl groups include
Ci-¢ alkyl groups having as a substituent one phenyl group,

stch as benzyl, l-phenylethyl, Z2-phenylethyl, 3-

25 phenylpropyl, 2-phenylpropyl, 4-phenylbutyl, 5-



WO 2009/ 139076PCT/ JP2008/ 059294 -32- in Reaction Schene-1) can be prepared
in the sanme manner as the above-nentioned nethod of preparing the conpounds
wherein Z is a group shown in one of (a) to (e) and (h). Conpounds 1 of the
present invention wherein R2 5 is hydrogen (for exanple, conpounds

repr esent edvhPOTEA®6al Fornul a (4) in Reaction Schene PCRHBHWIFIPY4hydr ogen)
can be converted to conpounds having the desired R2 according to Reaction
Schenme 2 below. A Y RA (5) RO (la)(l'b) 10 wherein RA is hydrogen
hydr oxy, |ower al kyl, |ower al koxy, | ower alkoxycarbonyl, car boxyl, or
phenyl | ower al koxy. R2ZA is | ower alk%l 1, 2, 3, 4-t et rahydr onapht hyl ;
cycl oal kyl | ower al kyl; phenyl; phenyl ﬁaV|ng 1 or 2 substituents selected
fromthe group consisting of hal oge g | ower al koxy, cyano, hal ogenated

| ower aIkyIPh%ﬁﬁﬂHﬁﬂFQ&engf Y k8%§' phenyl lower alkyl: phenyl I|ower

al kyl having on the he Tgsr+§3%£%§H @piﬁyggylgggﬁgsh§@ugfkﬁﬂ fromthe

group consi sting of ha hal ogenat ed | ower kyl , cyano,

nitro, |oweg @%%M@y%heoaﬂé,oﬁ&r@owbstms lseettal kitorhaieng one or
t wo substltuents selected fromthe group consisting of WO

2009/ 139076 BT P28/ 13592840£ 3B 1dgmmer Lakwkoxylkirid halegenaed | ower al koxy,
or lower alkyl having one cycl oal kyl and one phenyl or_ hal ogenated phenyl.
Y i s hal 6genlbyl, B{\@GH2. nRErandt et élﬁxﬁ%?ﬁfwjabff\?é °¥he rsion

bl ow, AccoRRAEYt SR BT GiREer dohr ey TS Rsound (5)
{1) Phenyl lower alkyl groups having one halogen atom as a
substituent:
2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl, 2,4-

10 difluorobenzyl, 2,5-difluorocbenzyl, 2, 6~difluorobenzyl,
3,5-difluorocbenzyl, Z-chlorobenzyl, 3—chlorobenzyl, 4-
chlorobenzyl, 2,4-dichlorobenzyl, 3,4-dichlorokenzyl, 4-
bromobenzyl, 4-iodobenzyl, 4-bromo-2-fluorobenzyl, 4-
chloro-2-fluorcbenzyl, 1—(4—chldrophenyl)ethyl, 2~ (4—

15 chlorophenyl}ethyl, 3-(4-chlorophenyl) propyi, 2-(4-
chlorophenyl) propyl, 4-(4~chlorophenyl)butyl, 5-(4-
chlorophenyl)pentyl, 6~ (4-chlorophenyl)hexyl, and the
like;

(2} Lower alkyl-substituted phenyl lower alkyl groups:

20 2-methylbenzyl, 3-methylbenzyl, 4-methylbenzyl, 4-
ethylbenzyl, 4-(1,1-dimethylethyl)benzyl, 4~propylbenzyl,
4-butylbenzyl, 4-pentylbenzyl, 4-hexylbenzyl, 1-(4-
methylphenyl)ethyl, 2-(4-methylphenyl)ethyl, 3-(4-
methylphenyl)propyl, 4-(4-methylphenyl)butyl, 5-(4-

25 methylphenyl)pentyl, 6- (4-methylphenyl)hexyl, and the



In particular, when Y is hal ogen, Conmpounds (la) and (5) are reacted in a
suitable inert solvent such as DMF, DVA or the like in the presence of

pot assi um 10 carbonate, cesium carbonate, or |ike alkali. Conpound (5) and
al kali are both usually used eguinolar to or in excess of Conmpound (la).
The react i e d089/gesveral |y conducted at OC to room t enpecatrezoas/o3ym™t about 5
to about 100 hours. Wien Y is -13(0OH)2, Conpounds i Ia) and (5) are 15
reacted in a suitable inert solvent such as DVF, DMA, dichl oromnet hane, or
the like, in the presence of triethylamne, N N-dinethylaniline or Iike
base, by further adding copper (lI1) acetate as necessary. Conpound (5), a
base, and copper (I1) acetate can eachObe used in 20 eguinolar to or in
excess nolar relative to Conpound (la). The reaction is generally conducted
at 0C to rovird;enperature over about 5 to about 100 hours. As
descri bed above, the benzene conpounds represented CGenera mula (I a)
are novel cohpdlneasl Do HododRavBF T%ﬁé@aPnﬁg?ﬂﬁﬁgﬂfﬁéd %ﬁggéin Z WO

2009/ 139076PCT/31. 2008/ 059294 .-34- iS.a QL produced by
a met hod actbfdh 9§°o8 f?ﬁpéﬁﬁ%ﬁ%ngggt?5ﬁ%§gﬂ§%é§%ﬁénél&gh §85a5F The

conpound of _Gener al a (la) wherein Z is a group (a) can be produced
by the met hod %é%%??gggg?% 5 Exanple 23 or a nethod simlar thereto.

The conmpgung_ofi Gerebaktirerrana1(| aytuheheimongthgloegkvup 4d) can be
produced by the nethod described in Exanple 28 or_ a nethod sjimlar thereto.
The conpoundrbfliuGenercahyFoemay o @P@Fnﬁhgikﬁﬁ?azhfébﬁ%z%}gr%ﬁﬁ?'?g?'can be
produced by the method described in Exagfle 9500rl§egg%poq%§inilar t hereto.
The conpoundrbfluseetalylEeemiy Yy (12FPRALTETIPPZOoPE-8%4F6up (h) can be
produced by the_nethod, d [l bed 4 | sg4mi-lar thereto.
15The desir88“%%Hﬁﬁﬁ%ﬁ§y§§%%%2§hégQTEégﬁgagn%ﬁg%ﬁglg§%?%ﬂentioned Reacti on
Formul ae and

ndsaLdsrhhebhely sashn r eadiy-senaiatedhgbheoy  fewulaccor di ng
to conventional separation nmethods. Exanples of such nmethods include
adsor pt hon ¢hneset Qnaebyetpy epleeratli)eehihi N34 @er 20 chr omat ogr aphy,
recrystallization, solvent extraction, etc. Phaaceutical Conpositions of
the Present tagbmoianethylphenyl)propy@enfiobhds 1 (including their salts,

sanme applies hereinbel g& ctiY t Iip%grggein | i pase (LPL) and are of 25
use for preJ@ﬁF??@FQﬂeﬁ%’ EFFH& ﬁ?%@?Vipiéenia, VO
2009/139076PCT%%E@%%%%&E%%?Q&H?§§§e§g§fyﬂ6o§@lerosis, obesity, etc.

Ther ef or e, R prasen ention further provides hyperlipidema preventive
and t her apeuty;¢1 agestesnyybenl i pheteyt a apieveatise;and t her apeutic

conpositions, anti-obesity agents, and anti- 5 obesity conpositions. The
LPL- act ingat i fig Copaposittisinsutedchirfing leypér# pid&FiHPSr event i ve and
therapeutic c@%iginﬁéng?lnjélisog%?cgraygg l?ggst Ss’ucgt gé)Zpratn%%eBrzgfgné‘i nvention are
cyanobenzyl, 4-cyanocbenzyl, 1- (4-cyanophenyl)ethyl, 2-(4-
cyanophenyl)ethyl, 3= {4-cyanophenyl) propyl, 4-(4-
cyanophenyl)butyl, 5- (4-cyanophenyl) pentyl, 6-(4-
20 cyanophenyl)hexyl, and the like;
(5) Nitro-substituted phenyl lower alkyl groups:
nitrophenyl-Ci.¢ alkyl groups such as 2-nitrobenzyl, 3-
nitrobenzyl, 4-nitrobenzyl, i1—-(4-nitrophenyl)ethyl, 2-(4-
nitrophenyl}ethyl, 3- (4-nitrophenyl)propyl, 4-(4-

25 nitrophenyl)butyl, 5-{4-nitrophenyl)pentyl, 6-(4-



prepared as pharnmaceutical conpositions (in the formof 10 pharmaceutica
preparations) containing Conpound 1 and pharmaceutically acceptable
carriers. Exanples of pharmaceutically acceptable carriers for use in the
phai waceuti cal comnpositions of the invention include fillers, extenders,

bi nders, hi¥R2W0YKPES di sintegrants, 15 surfactants, | uBRCrgaWO0S92Ad | i ke
diluents and excipients that are usually used dependi ng on the application
of the phalLwaceutical preparations. These carriers are suitably sel ected
according to the unit dosage form of the pharnaceutical preparations to be
created. 20A variety of unit dosage fornms can be suitably selected for the
phar maceuti cal conpositions according"%%ftheir t herapeuti c purposes.

Typi cal examples are tablets, pills, pqowlers, solutions, suspensions,
enul si ons, @ﬁ&ﬁ&PE@?Y%H§§Wﬂes?€@§Hﬁb&§ie%ries, i nj ections (solutions, 25

SUSpenSiOnsW65;%?%?%?g{#égﬂ%%%gﬁﬁ%%Zﬁﬁﬁg%f%gagé1 éggyng@gEZQQ§§959294 - 36-

I n produci ng y acceptabl e carriers include |actose,
sacchar ose, F@g]Chloride, gl ucose, urea, starch, cal cium carbonate,
kaolin, crystalline cellulose, silicic acid, potassium phosphate, 5 and

| i ke exci pi entsalwakecarieinydpbbnypr@parsdlkyls gaples sypappasglucose sol ution,
starch solution, gelatin solution, carboxyl nethylcell ul ose,

hydr oxy pBopyiediokyraseoniiemivéel PTrSOXHPONARA 0l *done, and i ke
bi nders; sodi um car bo hyl cel I yl ose. cal cium.10 r bgxynet hyl cel | ul ose,
|OMFSUbStitLﬂ%&?oﬁyaﬁﬁégﬁgiﬁﬁﬁz EFIgT%E ox I%régnn}%?%éﬁa’sgdiun1a|ginate,
powder ed agghfEﬁ&&@ggth%ﬁg@ﬂ&@&an4_gﬁﬁgéygggﬁgh?gggggngoqate, cal ci um

ndH T Ke ar si

car bonat e, tegranfs; polyoxyethylene sorbitan fatty acid

esters, 15 sdigymokgdiybostildeizgl, St eiadk el cagicd rvompdiercaydi, dé;- (and | i ke
surfactants; saccharose, stearin, cacao butter, hydrogenated oils, and |ike
di si nt egr at i mrthaxychirbong! plepnatleé by Y, admtiti um bases, sodi um | auryl

sul fate, and |li ke absorptian enhanceis; gL cerin, starch, and |ike 20
hunect arktls; metdeycarheryRhenvddethy befitbni te, colloidal silica, and |ike

absor bent s; $%rggéﬁgrgg%ig%gégﬁé§E§B¥Porlgugpid powder, polyethyl ene

gl ycol, and rrca thernbre, tablets can be fornul ated

wi th conventjonalycagbbRgspidnyieeasgal ys- {or exanpl e, 25 sugar-coat ed,
gel atin-coated, enteric, or filmcoated, -37- double- or nulti-Ilayer

tabl ets, etcnethoxpicadbonptplpdls pephgl paéelf- cally acceptable carriers
i nclude, for exanple, glucose, |actose, starch, ,cacao butter, hydrogenated
veget abl e oi hethegoldagbopglphenyl)hexyl, and the like;

15 {7) Carboxyl-substituted phenyl lower alkyl groups:
carboxyphenyl—-Ci-s alkyl groups such as 2-carboxylbenzyl,
3-carboxylbenzyl, 4-carboxylbenzyl, 1-(4-
carboxylphenyl)ethyl, 2-(4-carboxylphenyl)ethyl, 3-(4-
carboxylphenyl)propyl, 4-{4-carboxylphenyl)butyl, 5-(4-

20 carboxylphenyl)pentyl, 6&-{4-carboxylphenyl)hexyl, and the
like;

(8) Lower alkoxy-substituted phenyl lower alkyl groups:
2-methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 4
ethoxybenzyl, 4-propoxybenzyl, 4-butoxybenzyl, 4-

25 pentyloxybenzyl, 4-hexyloxybenzyl, 1= (4~



5 and |i ke excipients; powdered gum arabic, powdered tragacanth, gel atin,
ethanol, and |i ke binders; |am naran, agar, and like disintegrants; etc. In
produci ng suppositories, pharnaceutically acceptable carriers include, for
exanpl e, polyethylene 10 glycol, cacao butter, higher alcohols and their
esters, gewatiom/3sem synthetic gl ycerides, etc. PCT/IPBoRpsedoes can be
prepared in a conventional manner usually by encapsul ati ng Conpound 1 in
conbination with the aforenenti oned pharnmaceutically acceptable 15 carriers
into hard gelatin capsules, soft gelatin capsules, and the |like. Wen the
pharmaceutical conpositions of the invention are fornulated into injectable
forms such as solutions, enul sions, séSpensions, and the like, they are 20
preferably sterilized and isotonic with blood. In foLnulating into

i nj ecti ons, nekampigenef.) dEhubntd (sasthoryrheptle £ h&t hadol 4~ nacr ogol |

I I |, h I dj | al I d i I
B hirete
comon Ssa ucose I ri a

o PR, BB S Lag0cEs

-38- used i 1] preparati ons an afount sufficient to

produce i sotQnicy$QEHZ9MS- 3Furt-harimiaoxgeayet,i enal thexiikeary cosol vents,
buffers, soothing agents can be added. 5Wen the pharmaceuti cal

conposi t song 9pf Hé heydmtenat Loneara ¥ootyrshhsett utsd pbenyreh®¥sT such as paste,
cream gel, and the like, exanples of diluents usable are white petrol atum
paraf fin, glayéeryngraws:ul ose conpounds, pol yethyl ene glycol, silicone,

bentonite, etc. 10Moreover, as nede r colorants rvati ves, aronm
cheni cal s, ﬁr&ybﬁI?@ﬁﬁﬁ%BHQéygﬁ%? V! ;ﬁ%y¥féﬂ%r%ﬁéﬁhpxgﬁgﬁgggéJ?icals can be
used in the tl?c@g&u ﬂh%?yb%ﬂggf,s'Jiﬁ@ﬁ%a‘fﬁué%ﬂ}wﬁﬁ‘;@eh%}l,TID-E amount  of
active conmpound contai ned-in the 15 pharnmaceuti cal "conposition of the

i nvention isonet oL #18ebraeeneay) henaui,t abhypseteatregprbporyieemiyde range. |t
is generally preferable that the active conpound accounts for about 0.5 to
about 9Q 0wt .&%nopeéleradiutcalybenzil i ot -albdgragbugkomantyfl orHeeRREF maceut i cal
conposi tion. 20Adm nistrative routes for thg phar maceuti cal preparations of
the inventi dirtatdensflyqnahegy losHeeRZH hé~deTect ed according to the form of

each prepar E%&ﬂpb%%$e§%)th%g%§§g%$épgg%gq§L, degree of the disease, and

ot her condit i''l's, solutions, 25 suspensions,
emul si ons, gﬁg&qhg§omggmg§§ygggyg§e§ﬁ§1,\gD(zoogl139076PCT/JP2008/059294 - 39-
I . !

adm ni stered orally. Injections are 1 ntravenously, intranuscularly,
i nt racut aneouslnlnostheti@ngmaalyy) pospyl, 4-(4-

15 trifluoromethoxyphenyl)butyl, 5-(4-
trifluoromethoxyphenyl)pentyl, 6-(4-
trifluocromethoxyphenyl)hexyl, and the like; and
(10) Other substituted phenyl lower alkyl groups:
5-fluoro-2—trifluoromethylbenzyl, 2-fluoro-5-

20 trifluoromethylbenzyl, 5-fluoro-2-methylbenzyl, 5-fluoro-
2-methoxybenzyl, 4-methoxy-3-methoxycarbonylbenzyl, 3-
methoxy-4-methoxycarbonylbenzyl, etc.

Examples of halogenated lower phenyl groups
include 4-fluorophenyl, 4-chlorophenyl, 4-~bromophenyl, 4~

25 iodophenyl, 3-chlorophenyl, 2-chlorophenyl, etc.



intraperitoneally adm nistered alone or in conbination with glucose, am no
acid, or like conventional replenisher 5 fluids. Suppositories are
adm nistered intrarectal ly. Dosage of the pharnmaceuti cal
preparation of the invention can be suitably selected according to the
appl i cati oWO 2¥138476t he pati ent, gender, degree of thePETIBASHISI®Hd ot her
conditions. Usually, the 10 pharnaceutical preparation is adm nistered such
that the active ingredient, i.e., Conmpound (1), can be given to an adult in
a dose of about 0.5 to about 20 ny, and preferably about 1 to about 10 ng,
per kg body wei ght. The pharmaceutical preparation can be given in a single
15 dose or divided (2 to 4) doses per‘zaay. Preventive and Therapeutic
Met hods of the Present Inventiaqn The E}réﬁsent inl\{ggtrilon rperovi des a net hod
for 20 activating LPEXPRRPEEDRT veinahedy BPUEPL Gt Yation i ncl udi ng
adm ni sterin 0 the patient at |ea [ PoAdRiel o-n an
anmount effeEg?il%an}gﬁ EpE %?i@’é?riygln.%n:lvggg% er,%shgﬁie%genti on is directed to
a met hod for ]%bt‘é,i erdipj irapl 0L s acialroeBhzyEAUEKF | Ng 25
hyper | i pi deﬁ?’gi ev %Figggy?hc%l uﬁ{dr%gwadrpn&ni stering to the WO
2009/ 139076RGEH JF2A0A/-R59204r sz yiat benychpiarast 4oheoneldidylof Conpounds
1 in an anount effective for hyperlipidem a prevention. The
i nventi ob f arthetopmimatled-todaberglod o 67 CPRERRHYG SRGPLPFPRTYei’a for a
patient requiring 5 hyperlipideni a tr.eatnent. i.n i dmi,ni stering to the
patient at Iaeﬁgﬁg%ﬁ’f?ﬂi‘gﬁﬁéfzgﬁ?r&%&ndg—fy?%o%uﬁé%%ﬁgyﬁéf ective for
hyper | i pi demi aég%&?ﬁ%ﬁ%&mg&ur&Dg{zgpék?exy.tl@%nk Ve Qe ipheyt deserzyit hod for

| F-a pa

preventing GBéE y fienf requiring obesity 10 prevention including

admi ni st eri n@ 401466 PA-eRlL, aktbeast one menber of Conpounds 1 in an

amount effective for obesity prevention. _ The invention al so

pertains to a nethod Exmplesathhggobiasic psf 67) a pd-ireALPREREFi Hy obesity

treatment 15 incl udi n%Tb?dm nistering to thg,gati_eé;_:t at | east one nenber of
RGOt T B At e

Conpound® 1 hlishamzahoemil & éBiraecforl g8 e

Furthernore, the sent i nvention, ' . yiCel;se sglyfor
preparing LPEY&C g@gi’fn%u%l%élﬁﬁgs%{?{;%yn%e,d%u%sga(%??zc’girrpoundg%%gf gryprepari ng

Eyperl i pi derﬂlu?ne@ﬁgifﬁﬂiélfo COARYSkhi onsL-aisa , ob-ketmpalndsiatof or 1prepari ng

yperlipidem a therapeutic conpositions, and use of Conpounds 1 for

preparing aniji-rahesity-gomEesidthghsmidazo[2,1~-blthiazol-6-yl, 2-
ethylimidazo([2,1-b]lthiazol-6-yl, 2-propylimidazo[2,1-

15 blthiazol-6-yl, Z—butylimidazo[2,1—b]thiazol—6—yl, 2=
pentylimidazo[Z,1—b]thiazol—6—yl, 2-hexyl[2,1~b]thiazol-6-
yl, etc.

Examples categorized as (e), i.e., imidazole-4-
yl having one phenyl substituent or one halogenated lower

20 alkyl-substituted lower alkyl phenyl substituent include
2-phenylimidazoi-4-yl, 5-phenylimidazol-4-yl, 2-(4-
trifluoromethylphenyl)imidazol-é—yl, 5-(4-
trifluoromethylphenyl) imidazol-4-yl, 2-(3-
trifluorophenyl) imidazol-4-yl, 2-(2-

25 trifluoromethylphenyl)imidazol-4—yl, 2-(4-



WO 2009/ 139076PCT/ JP2008/ 059294 -41- Exanpl es are given below to
illustrate the invention in nore detail, but the scope of the invention is
not limted to these exanples. In the exanpl es, unless otherw se specified,
1H 5 NWR spectroscopy was conducted in dinethylsulf oxide - 06(DVSO d6)
sol vent uswapobetpeaset hyl silane (TMS) as an internal stamdeavdk/osi2eanpl e 1
Preparation of 2-(4-benzyl oxy-3-nethoxyphenyl)im dazo[1l,2- 10 a]pyridine
(Step 1) At a tenperature of 0C, 28.5 g (75.8 nmol) of

phenyl tri met hyl anmoni um tri brom de was added over 75 mnutes to 120 m of
an anhydrous tetrahydrofuran solution 15 of 12.0 g (72.2 mmol) of

4' - hydr oxy- 3' - net hoxYacet OphenOne. Th24-m xture was stirred for 2 hours at
0C and 30 m nutes at roomtenperature. The reaction suspension thus

obt ai ned wasertmfdentoatiedpireded ) fBdderel Pradsufe(4mi xed with 100 nl of
ethyl acetate/hexane (1:1 v/v), and,stirred 20 for, 30 m nutes at OC. The
crystalli n&WﬁP@FPWWWﬁ?&W 5P omYde %)Fé%ent in the suspension

was renoved b uct i trati

n, fil . insed with_50 m of ethyl
acet at e/ hex¥ f:ofogywi.pwglf)?ﬂgggg% sdglsy&t'i \gdﬁt(aas concentrat ed under

reduced pr eﬁl# , Lhes SiMh Rg s 30241 -of-yar udecproduct. VWO
2009/ 139076 C%I%é%%/ 05935"8%_A - XZ) At roomtenperature, 14.95 g
(158.9 iqitial) of 2amand napyrdetippendasofdded presdB0 INvesftigh-acetonitrile

solution of the crude product (30 g) obtained above. The m xture was
stirred forcdfpainigt pseferd0ie did t3gmai ofitRharBagplegEca TS dAtYi on mixture

was left to stand at roomtenperature overnight, and the precipitated
crystal s wef®e c819s&c CEACHYPUC grﬁf g?t¥‘§t iqjoe(rgfogﬁd rinsed with about 50 m

of acet oni trﬁti e. Thecﬁrﬁ‘?é%‘%@i% %et%%fggri%an&g ABILe - 8r Femata 8AG under reduced

pressure, t eby yi €

(4- hydroxy- 3raeihoxyRReny) ) i m dazo[ 1, 2-a] pYri di ne hydrobrom de. This
conpound hereinafter is referred to as "Exanpl e Conpound 145". (Step 2) At
a tenperat urerpf OC, Cbhpdund¢ Idehresenbey kY CehegeialeriittaarBonate was
added to a 106 ml anhydrous DMF suspension of 17.0 g (52.9 mml) of the
conmpound obwaeneth i iSt p) 1°¥ E@npl e Conmpound 145). The nixture was stirred

for 60 mnutes_while adding.dropw s Lyaof benzyl brom de,

; 1
and further &€Ftred ngﬁgﬁ’?n %)persesaf&g%% %e%%r%o?gg4 lﬁourgL at room
t enperature - tj qpymi xture was cooled to 0C, and 30 m of water was
added. Aftepmé?(lg}rlr;?%gsjﬁ‘ 8r)io m nutes, 300 mM of water was further added,
and then theqzff xt ur e gMaBoRhHET Bebfarrentetoby . Gitveradr Formisa ptleci pitated were

suction filtered, rinsed with 25 100 nl of water, and dried at 60C under
reducedi1pr esserein ING2069/189876PCT/ JP2008/ 059294 -43- thereby produci ng

18.2 g of crude crystals. h rude crys ufgtgi)ned above
(18.2 q) vver(é”recryst%mﬂ%ﬂsﬁ%‘?ﬁ?ﬁn}f&ﬁoﬁy - e gﬁ%‘ﬁng ctystals (15.18
g) of the d%%'e&ggncgrripso%r}q,(l%é?nglge(h(prrpound 1)
| Among the compounds described above, those
belonging to (I), (IV) and (V) are preferable. Especially
20 preferable are those that have (a), (e) or (h) as Z.
‘ Compounds {1) (active compounds for the LPL-
activating compositions of the invention) and the novel
benzene compounds {hereinafter referred to as “Compounds
(la)” of the present invention and will be described

25 later) herein include their sodium salts, potassium salts,



5 Preparation of Exanple Conpounds 2-11, 13-22, 26, 27, 30- 41, 44-47,
50-75, 80-83, 85-94, 96-104, 114, 115, 119, 121, 123, 125-130, 134, 136,
and 138-149 The conpounds of Exanples 2-11, 13-22, 26, 27, 30-41, 44-47,
50- 75, 80-83, 85-94, 96-104, 114, 115, 119, 10 121, 123, 125-130, 134, 136,
and 138- 1490133 ¥pared by repeating the procedures dE&IEPIHERFIIM Step 1,
or Steps 1 and 2 of Exanple 1 using the appropriate starting materials.
Exanple 12 15 Preparation of 3-(4-benzyl oxy-3-nmethoxyphenyl)i m dazo[ 1, 2-
alpyridine (Step 1) To a solution of 4.23 g (16.9 mmol) of 2-

met hoxy-4-(4,4,5,5)-tetranmet hyl-1, 3, 2-di oxaborane-2-yl1 20 phenol in 200 m
dry DVF were added 5.0 g (25.4 nmol) $73- br onoi m dazo[ 1, 2-a] pyri di ne, 0.39

g (0.34 mmol ) of  tetrakis(triphenyl phosphi nat o) pal,l adi . (Pd( PPh3) 4
wher ei n Ph P8Aphbfy 19 edn e4‘2.g%frﬁ£5‘rs’Zﬁﬁgah%%)uss?lﬁgfaég%}%%lp osphat e
sol uti on. The}fg‘%ét%#%e 1"‘1’\3% %ﬁ)gé}%{) r8omdPs NS At 180C.chpder reaction,

DVF was di sttF 6PCT/ JP2008/ 059294 - 44~ under reduced

pressure, anditbe;kediGiee WastpUr ithied 814 @nsbki paegetedol um (el uant:
met hanol / net hyl ene chloride = 2/98 to 4/96). The crystals thus obtained

wer e recrystakbirdeny Sdknognmettiaodd - hExase, salier bys peloeridiasy 2. 82 g of
3-(4- hydroxy- 3-net hoxyphenyl )i m dazo[ 1, 2- a}lﬂrgyri di ne (a)él el.d:. 709% . This
conpound5wi Ihavisephatradd@dicaasacEkaiy ddephpothdodhes P& Ep°2)  10To 1 o

f DV dded 24 0. f i bedin S
e fabetada P 5 ko okLpl e £QTRAUI OOl BEdrbh. Step. 1

ceési umcarbonate, and 17 ny

(0.1 mmol) cgcljj?]gg%éggéog@o%gtégggfmd(tﬂg{eelmg_sti rred overnight at room

t enper at ur e. I'le under reduced pressure, 15 and the
residue was purified wustdtgrea, propaswidsy g 1TLENY| @dmpdieldsariia)
met hanol / _rret.hyl ene chloride = 1/98), thereby giving 28 n% of .the desired
conpound i n iarclyidel thefr §8MrtaEraptal co mpearaakpe jacid addpkédarati on of
Exanple]EPnﬂgﬁgg? %gg-é£é§plg%6h% gécﬁf%%ide%?lggtragéi.%%.Ta%gg; 135 and 137
hydrobromides, phosphates, carbonates, acetates, lactates,
¢itrates, and the like. Such acid addition salts can be
prepared according to known methods. These acid addition
salts have pharmacological activity identical to that of
15 the compounds in the free form. Therefore, the present
invention further provides acid addifion salts and
pharmaceutical compositions such as LPL-activating
compositions and the like containing such acid addition
salts as active ingredients.
20 ' Furthermore, Compounds (1) and Compounds (la)
may include optical isomers having a carbon atom as an
asymmetric center. The present invention further provides
racemates that are mixtures of such optical isomers,

optically active forms of such optical isomers, and LPL-

25 activating compositions containing as active ingredients



The conmpounds of Exanples 105-113, 116-118, 120, 122, 124, 132, 133, 135
and 137 were prepared by repeating the procedures described in Step 1, or
Steps 1 and 2 of Exanple 12 using the appropriate starting materials. 25
Exanmpl e 23 WD 2009/ 139076PCT/ JP2008/ 059294 -45- Preparation of

6- [ 4- (4- chivarotengyt oxy) - 3- nmet hoxyphenyl | i m dazo[ 2, 1- b{theamalsez4 (St ep 1)
To 600 m of an anhydrous THE sol ution of 100 g 5

4' - hydr oxy- 3' - met hoxyacet ophenone was added 237.5 g phenyltri net hyl amoni um
tribrom de over 3 hours at a tenperature of 0C, followed by stirring at 0C
for 6 hours and at roomtenperature for 13 hours. The reaction sol ution

t hus obt ai ned was concentrated under -Eéduced 10 pressure, nixed with 500 ni
of ethyl acetate, and stirred at OC for 1 hour. The precipitated crystals
wer e r enoves e s sachonatématreg jogn orhhaat Heferfer éd'Ssol uti on was

concentrated under reduced pressuyre, thereb ieldin L. aily matter.
15Thi s oi | yaferemusntigesti e G ARG 5%%%6?%%‘%6%&%%%3 t he

sol ution thus obtai ned . 60 g of 2-am nothi azole foll owed by
stirring at E?o]gﬁﬁ"fner?gé’?a u%%g?‘ge%h%gsrh nutes and 40C for 3.5 hours. The

reaction m xiure thus peepsasdeasivbubed with 400 ni of 20 ethyl acetate
and left fo room t enperat ure. e precipitated crystals were
col l ectegl by sucti onchimbbenasi tn. cEhéher ysveritsionhudepsrdive®P™WeRE ri nsed

w th ethyl acetate and dried under reduced pressure, there .Cl%roduci ng 153
g of transpapeatofrypbsaitinet thi LRAGIGAFIAY, FFOGFOLINT To WL

(2-am no-3-[2-(4-hydraoxy-3- net hoxYphenYl)-2- . ' '
2009/ 139076 FETHB PEUTE 56283 E%)Gigcdgx‘g‘ét ﬁ%‘f"f h%s\e(\ggé’fliti‘-l?ﬁ% Homdd) . To 590

m of n-butanogl d @-0f St Bk dauarsatéieptsay ned above,
and stirred™at R%Ol%?%glr %gglgﬁ%ﬁcr@% anélna 20% ?or 1 hour. After cooling, the 5

reaction solutiAMnaesdd.l uted with 600 m of ethyl acetate and left to
stand 3 hours at roomtenperature. The precipitated crystals were suction
filteredp rinsed wtIFoet eyhuptet atanpomdsdrheteimded sr eBER%P rrdSsur e,

t hereby giving 140.8 g of transparent cr alline 6-(4-hydroxy-3- 10
Tﬁf R%yggﬁ/qu]ghwaé@m%ﬁ@- Bﬁt RigRA 2l %}dﬁiﬁ%ﬁwﬁfﬁg&&ﬁ%‘éﬁzh C?“tl‘”‘H 233- §54c
S . ' 3 T . b ] 1 =
4.6 Hz), 7.36’(“’?%, a%kylgéu%gflﬁ%jg?ltfg‘}%%% gagfzfgaz.l,a 8°3 H), 6.91(1H d,
J= 8.3 Hz), 3+88(3EhmSduntl( 8keRr&ed Rat FsphHsy € akanratiecflBsta)t was added
to 490 m of an anhydrous DMF suspension of 120 g of the conpound obtai ned
in Step 1. AfheRcsticsinglfieat2ohols s,2%1076HEIM xtayr dawgsaadded 82.9 g of
p- chl orobenzyl brom de at 0C, 20 and stirred for 3 hours gt OC and for 42

hour s atl5r ocrhetlefrpér sitxiatureheimebey i oh Wkt f ERASHPREERi t h 500 M of

met hanol an%kéigiggdoin Eskhbﬁggaéiéﬁfeghg%ezgﬁﬁkgﬁds can be

prepared according to Method 1 or 3 described in the above
publication, or can be prepared with reference to its
methods. More specifically, these compounds can be

20 prepared by subjecting, as starting materials, Compounds
(2) described in Method 1 of the above publication or
corresponding compounds having a suitable substituent and
Compounds (3) or corresponding compounds having a suitable
substituent to cyelization reaction. Alternatively, they

25 can be prepared by hydrolyzing Compounds {(lc) described in



30 mnutes. After cooling the mxture to roomtenperature, the precipitated
crystals were suction filtered, rinsed 25 with 50% net hanol and water, and
dri ed under reduced WO 2009/139076PCT/JP2008/ 059294 -47- pressure, thereby
yielding 102 g of transparent crystals of the desired conmpound ("Exanple
Conpound 23¥0 2009t38¢74r at i on of Exanpl e Conpounds 24, 25PCZAP204%0592%8 49 and
84 5The conpounds of Exanples 24, 25, 42, 43, 48, 49 and 84 were prepared
by repeating the procedures described in Exanple 23 using the appropriate
starting materials. Exanple 28 Preparation of

2- (4- benzyl oxy- 3- met hoxyphenyl )i m dazo[ 1, 2- 10 a] pyri m di ne
To 30 M of an acetonitrile solution 3.9 g (16 mol ) of

4' - hydr oxy- 3" - met hoxy- 2- br onpacet ophenone was adqjed SCZmEOég%S nmol ) of
2- ami nopyr i HeEhe@, 3 &Hd ke PHP xS e Wa S s EPFF et U™ 65C T 0

ours. The
precipitated 15 crystals r £ fi r ; 1ssgh ¥edsi 00 mo of
50% net hano?l.avﬁgs sso%}taib\ol\% \%ﬁgélgn%i‘ge Shi tghglsgdjg{bgfﬁéodi um -

hydr ogencar honate @thkidsr efual oSS AtitienEorod Oeimsut es. The
precipitated crystals were suction filtered, and recrystallized from50 m

of 50% net haeakti@gs ther ey sglybngd Zckogdahy 284 4etey gruijcgtion.

met hoxyphenyl )i m dazo[ 1, 2-al pYrim dine in an yield of 62% Melting point:
230- 233C51H NMVE ( DMSGa®ousys ghonginHZ 4y bgnavpidazdg2-y1=39d1 6.7 Hz),
8.48(1H, dd, J = 2,1, 4.1 Hz), 8.25(1H, s),. 257.57(1H. d. J= Hz) ,
7.54(111, dgatgsorized gy () can\igs éb%?é’ﬁf%@‘o?%ﬁ%ﬁ%bt& 85@35%0(?48-
7.02(1H, dd,, J= 4. ddfn & af 88t Hroidcaedod FLLRc8663Kb. S)

To 4.2 m of““8Y"an ydrous suspension of 0.50 g (2.1 mMmuvl) of the
above- obt ai neMs6eMRPUALh e R rophesielmtirgerehcdCovashiaddedtnod34 g (2.5
mol ) of potassium carbonate. The m xture was stirred for 30 mnutes, 0.41
g (2.4 mol Mofe bpazyfidaldi,déhnas cotderhngisop@isee ffaRAREE by stirring for

15 minutes at OC, for 20 minutes at roomte erature, ug}g_d for 16 hours at
40C. 10 YPhe yaneetiins BP RaH% SradiBRdet’ t'Q of e & 8o

tenperature and stirred for_ 1 _hour . precipi SLystakheswere then
col | ect edvbysLgi}‘(‘?tc}tépig1’iﬁi rsfittalrézr%‘?l%jtIf%%1:r!-£(;]>b:%E/ap'Lys‘l’eIothgIrl .72 g of cr ude crystals

of the desi rﬁéflri% ouftl . JATNESR S L UERE Gy Tyalls zuef én ptdadtied . usi ng a
silica gel co un%n?lo g silica gel, eluant: methyl ene chloride/ nethanol =

50/1). The desired coopaputhdwmsiheectiyst ald ikeadothbazeiethypilemad
chloride/diethyl ether in an anmount of 0.55 g (yield: 79% . 20 Preparation
of Conpound cft<ecarped 29 (c) can be prepared actording to rethods

15 described in USP 3,876,791 or can be prepared with
reference to these methods. More specifically, these
compounds can be prepared in accordance with methods
described in column 2, lines 40 to 56, and column 3, lines
39 to 50, of its specification. The details of these

20 methods are described in USP 3,6693,979; 3,647,81Z2;
3,095,422; and J. Medicinal Chem. 14 (1971): 248, More
specifically, the desired compounds wherein Z is
benzothiazol-2-yl and categorized as (c) can be prepared,
for example, by reacting suitable o-aminothiophenols and

25 aromatic aclids in the presence of a phosphorous



Exanpl e Conpound 29 was prepared by repeating the procedures described in
Exanpl e 28 using the appropriate starting naterials. Exanple 76 25
Preparation of 2-(4-benzyl oxy- 3- WO 2009/ 139076PCT/ JP2008/ 059294 - 49- -

met hoxyphenyl ) benzi m dazole (Step 1) In 20 ml of nethylene chloride was
suspended 200939076 nmol ) of 4- benzyl oxy- 3- met hoxy benrgoirezoeszisekos DVF (0. 05
g) and thionyl chloride (0.68 m) were added to this suspension. The

m xture was stirred at 50C for 2 hours. At a tenperature of 0C, 20 m of
pyridine wherein 1.1 g (8.0 mmol) of 2-nitroaniline had been di ssol ved at
roomtenperature was added dripwise to the mxture. The 10 m xture was
stirred for 2 hours at room tenperat o8 and water was added thereto to

extract the nmethylene chloride phase. The extract was dried over _anhydrous
magnesi um stticitlorided chedediiventhiasTeRetion dd bRE PEHERENG Staf's thus

obtained were recrystallized usin t hyl ene 1 |.ori de- hexane, thereby
yi el di ng 1. Boﬁl%facﬁl-d( ?gtﬂiw%‘pW&n%’fﬁﬁg%%%%yﬁuégﬁgg? rr(éet hoxybenzamni de
crystals. 1HN . ; ( 996Addnsbtidm 8.0 Hz)
8. 27( 1H, d,a%@*é%%‘g??7%‘?%&903%;%%2517&%@@6%2), 7.59(1H, d, J =
Hz), 7.51(1Hea8chond= 2.0, 8.4 Hz), 207.30-7.47(5H, n), 7.20(1H, dd, J
7.6, 8.0 Hz), 6.99(1H, d, J= 8.4 Hz) (Step 2) ... The
crystal s5(1.5 g) obt aicmeduabowehameria Suspeiniathzod11902hwypimisifanol . This
suspension was mxed 25 with 4.5 g of tin chloride 2-hxdrate and stirred at
80C WD 2009r1390TEREHEIPZOBBS 050294 £58- P orhS RBEPY?*The reaction nixture

was added to ice-cool sat ur at sodi.um_hy o olution (50

m), and suEﬁBE‘f’%%Ptteiﬂjegé(l ?Fgeﬁf'%roe{:txiu%ﬁnﬁ% %%\%&ggégoﬁﬁtsmtter. The

filtered soly éi?ﬁa‘é’ﬁ?’l P et 8de Wt 13200 18b 36 oty lcoppasedatLimillzg m xt ure
phase) was

(ethyl aceta sequentially washed with water and brine. The
organi ¢ phase (gthyl Tacstatquifiase) chhuse qbtegiamed awasoxttingd tover anhydr ous

magnesi um sul fate. The solvent was distilled off, and the residue was
cryst al lL0zechebirodi étdnpibedhan, the alnsiceBybyi ety OrhBr8RaT$ed tonpound i n
an anount of 1.2 g. Preparation of the conpound EX |e 77

Exanpl e ConpedREcTT® weks tﬁlﬁeﬁﬁF}éﬂgbyMPﬁﬁe%?n%)?%nﬁcﬁgiﬁf oiéiérgésuer es described in
Exanpl e 76 %%E@guggg can be prepared according to page 7, line 15 to

.0

N

page 8, line 28, or Example 1 of the above publication
using suitable starting materials corresponding to amines

15 of General Formula II and a-haloketones of General Formula
III of the publication.

Compounds wherein Z is imidazol-4-yl or
imidazol-4-yl having a phenyl substituent and categorized
as {e) can be prepared according to methods described in

20 Japanese Unexamined Patent Application Publication No.
163861/2001, or can be prepared with reference to these
methods. More specifically, these compounds can be
prepared according to Preparation Methods 1 and 2, Example
§, etc., by reacting compounds corresponding to the o-

25 diketones of General Formula (II) and compounds



15 appropriate starting materials. Exanple 78 Preparation of

2- (4-benzyl oxy-3- net hoxyphenyl ) benzot hi azole In nmethylene chloride (10
m) was suspended 2.0 20 g (7.7 mol ) of 4-benzyl oxy- 3-net hoxy benzoic
acid. To this suspension was added 0.05 g of DWF and 0.68 m of thionyl
chl oride, ™S rONEAOWY stirring at 50C for 2 hours. Thi PCTTRIOFEA2%0] uti on
was i ntroduced dropwise at 0OCinto a solution wherein 1.2 g (9.3 mmol) of
2- am not hi ophenol 25 had been dissolved in 10 m of pyridine at room WO
2009/ 139076PCT/ JP2008/ 059294 -51- tenperature. The m xture was further
stirred overnight at roomtenperature, diluted with water, and subjected to
ethyl acetate extraction (50 m x 2 tT%%é). The extracts were dried over
anhydr ous nagnesi um sul fate, and the{%ﬁsolvent was, distilled off. The

resi due t hu§°65?§?ﬂ%%ll%§°dit§§opﬁ%@]i hé’ﬁle_rrfzo%?o‘t‘%qsueo e’ eﬁlﬁf?sft ol uene
sol ution \A/asForllﬁen%&gd(#ﬁ)r ef h%eﬁyﬁq{iqgeggt’ Sued 6Mheasnds std | 1 ed of f.
i's solution by

Tol uene was réenoved Tromt stillation under reduced

pressure, angilherieshdie waS RHr bé i ®kbgiTiedgbOreasidic augebbtel um
(eluant: ethyl acetate/ hexane = 1/5). The solvent was distilled off under

reduced pressupeuntsi agridepoaidistats Harstophanoees whreredaskhred conpound
was recrystallized in an anmount of 0.18 from net hyl ene chl ori de- hexane.
IE&@y

15 ExanplSe 9&lopeapakeriih sfostituiekidly 23PRRt HsR) e 2T 52t (4-
trifluoronethyl phenyl)jmd | e Potassi um.hyd n a.(2.9 g, 29.0
mol) A Ao btk R ARy S e ACer DoRinore 10 8E 7 T 20
mol ) were s ' | X ByObeMBLAl HorB1 Bl Jvank BHE (10 m ). To
this suspenégﬁﬁﬁ%gggn¥§gikégﬁgﬁi %¥_3e80|) of ﬁltri¥lﬁoronethyl benzam di ne
at a tenperaluyiacetidRC, followed by stirring for 1 hour. The m xture was
cooled to roomtenperature, mxed with 70 ml of eth 25 acetate, and

|
stirred for 30 m nut eg-Dikatay@suif et Eﬂ@m2@@9ﬁi%EG#EP€?/JP2008/059294

-52- obtai ned was sequenti all shed wi th ter and brine nd
10 prepared gccording)%o NOWH methogg% éxamp &s o@ Sugh

methods are, for example, (1) feacting sultable amino
acids with suitable alkyl, aryl, or allyl metal reagents
(see Tetrahedron. Lett. 24 (23) (1983}): 2375); (2)
reacting suitable halogenated aryls with aryl acetylenes
15 (see Tetrahedron. Lett. (1971): 2941; (3) reacting
suitable o~aryl ketones (J. Org. Chem. 53 {1988): 129; J.
Org. Chem. 24 (18995): 516; Tetrahedron Lett. (1972): 1175;
org. Syn. 32 (1952): 35; J. Org. Chem. 14(1949): 836; Am.
Chem. Soc. 71 (1949): 3760; J. Am. Chem. Soc. 71 (1948):
20 1585; etc.), and like methods.

Compounds wherein % is a specific heterocyclic
group categorized as (h) can be the compounds described in,
for example, Japanese Unexamined Patent Application
Publication No. 291972/1995. These compounds can be

25 prepared according to methods described in the above



dried over anhydrous nmagnesium sul f at e.
reduced pressure.

(eluant: ethyl 5 acetate/hexane 1/1),

The residue was purified using a silica gel

The solvent was distilled off under
col um

and the residual conpound thus

obt ai ned was dissolved in a mxture of 20 m of ethyl
et hanol .

hydrochl oric acid was added dropwi se to this solution.

acetate and 5 m of

Awo memspeaperature 1.9 m of a 4N 1, 4- di oxan®CsoPwesd/asmoof

The hydrochl ori de

salt 10 thus produced was filtered and dried at 60C under reduced pressure

over ni ght,

t hereby giving the desired conpound in an anmount of 2.0 g

(yield: 599%.

Preparati on of Exanple Conpound 79 The conpound of Exanple

79 was prepared by 15 repeating the psbcedures described in Exanple 95

using the appropriate starting nmaterial s.

The followi ng Table 1

shows the sfudidtetesnant: preopbet bespuasl Hilhh POTIRFICS HONESPect r oscopi ¢

data, and nmess spectronetric data
Exanpl es abwidiodabbivicaeprsrsficpthe t86PBSC

c thaFecC R . SRR

in the 20
MeO: met hoxy

Et: ethyl

et hox
n- pr opoxy tpqﬁpar@gr§gﬁﬁﬁéﬁﬁg

EtO0 (OEtL):

No. Structuge, Meldug Raiih o(0) coddoB (RBE@S, 7 pmaMess¢Et)c Mad

5 heterocyclic group categorized as (h) can be prepared by
(Method 1} subjecting suitable compounds corresponding to
Compounds (2) and those corresponding to Compounds (3)  of
the publication to cyclization reaction; (Method 2)
hydrolyzing compounds corresponding to Compounds (lk); orx

i0 {Method 3) reacting cycloalkylhalides (4) with compounds
corresponding to Compounds (1c). ‘

The above literatures are incorporated herein by
reference.
Compounds wherein Z is imidazol[l,2-alpyridine~3-

15 vyl and categorized as (f) and compounds wherein 2 is
imidazo[l,2-~alpyridine-5-yl and categorized as (g)
{compounds represented by General Formula (4)) can be
prepared, for example, according to the process shown in
Reaction Scheme 1 below:

20 (Reaction Scheme 1)

Rl . Rl
X—1Z
R%0 4 e R0 Z°
N b

6 Dab87459078" &4 BEATISS00) 05964 1. Exarpl o



128-129.57. 46 8.07 3=6.8, 7.611z), (1H, 6, 1=6.8Hz), 7.76 (1H
y . y y y —VU. y . y S H
7.59-7.62 (2H, m), (2H cl, 3a7.6Hz), 7.27-7.39 (4H in), $.15 (iH

66, 7. 6Hz)

4.00(311;
3=6. 4Hz)
J=9. 2Hz) ,

(1H, m,
4.01 (3H,

3=2. 01t z),

6.93 (1H, d, 3=8.4Hz), 6.74 (111, dd, 6.8, 5.19 (211, s),

s) 2 C Erle-P-tra 103-1043=7.6Hz), 3.11 66, 7.23-726 (I
WOoyBs d, 3=2. 0Hz), 7.67 (1H, )3=2.o, 8.4’131"@)’23008105633(llli da
7.47 (211, d. 7.38 (211, dd, 3=72, 7.6Hz), 7.31-7.33 (1H, an),

6.99 (1H, d, J=8.4Hz), 6.94 (111, &, 6.4, 8. 011z), 5.22 (2H, s)
s) - Br Me 115-117 8.17 (1H, d. 3=6.8Hz), 7.73 (111. (I,

7.66 (1H, dd, J=2.0, 8.411z), 7.62 (IH, d, J=9.2Hz), 747 (211,

d, 3=7.611z), 738 (2H, dd, 7.6, 8.0HZP: 7.27.7.37(18, In), 7.25 (111.64
3-6.8, 9.2Hz), 6.99 (111, d, 3=8.4Hz). 6. . 7 _
(211, s), 4W129qre{i3]_|1ng)P:]2 &n@5$§3|a8r|945?§2 ’eﬂglr?e% %%l?lvé, '\4{’re3pr6€s%nt§' 8Hz), 5.22

10

15

20

25

halogen; B represents boron; R and R® may be the same or
different and independently represent hydrogen or lower
alkyl, or R and R® are joined to form lower alkylene that
may have a lower alkyl aubstituent; and z° is a group (f)
or (g).

Compound {4) shown in Reaction Scheme 1 is
obtained by reacting Compound (2) with a slight excess of
Compound (3). This reaction can be conducted in a
suitable inert solvent such as N,N-dimethylformamide (DME},
M}N;dimethylacetamide (DMR), or the like, in the presence
of an aqueous solution containing an excess, relative to
Compound {2), of potassium phosphate, and in the presence
of a catalytic amount of
tetrakis (triphenylphosphinato)palladium. The reaction
temperature is selected from 50°C to the reflux
temperature of the solvent. The reaction completes in
about 5 to about 50 hours.

Compound {(2) can be prepared according to the
method described in J. Org. Chem., 60. 7508 {1995).
Compound {3) can be prepared according toc the method
described in J. Org. Chem., 30 {12), 4085 (1965), and
Japanese Unexamined Patent Publication No. 324688/1998.

Compounds of the invention wherein % is not Z°

(i.e., compounds of the invention other than compound {4)



8.08 (cit. 3=7.9, 1.1 Hz, 111), 7.73 (cl, 3 =0.5 Hz, 1H), 7.63-7.61
(overlap of 213), 7.60-7.53 (m 1E11 738 (chi, 3 = 8.2, 2.2 Hz, 1H),
7.30-725 (m 1H), 7.18-7.04 (overlap of 311), 6.97 ( = 8.2 Hz, 111),

d

6.75 (ddd, 3=6.7, 6.6, 1.1 Hz, 111), 5.26 (s, 211), 4.01 (s, 311) ,,a6 3492
(M) 5 F | wooBil3es7s: } - Ce 117-118 8.08 (65 3= 7.9, 1. 1rergra@&lgse2d. 77 (d,
3= 0.6 Hz, 11-1), 7.63-7.58 (overlap of 2 H, 7.39-7.12 (overlap of 511),
7.02-6.96 (m I11), 6.91 (d, 3=8.2 Hz, IH), 675 (666, 3 6.7, 6.6, 1.1 Hz,
1H), 5.17 (s, 214), 4.01 (s, 310= wiz 349.1 (ME+) 6 F-Ci ML44-146 Msi)-Crip
8.09 (111. bd, 1-4.6Hz), 7.78 (111, s), 7.61 (111, bet J-9.1Hz), 7.60
(11-1, d, J-2.1Hz), 7,404.45 (21-1,,np2-7.38 (111, dd, J=2.1, 8.3Hz),
7.13.7.17 (1H, in), 7227.08 (211, , 6.92 (1H, d, 1=8.3Elz), 6.76 (114, bt
.1=6. 6117) , i15.Rehcitddp Syhemetl) (@A, b§)prerangsl Angbbe 153g IGeREE13, 11,

3=6.6Hz), 7.78 (111, s), 7.56-7,64(611, 7.37 (1 d =2.1, 8.3Hz),
7.13-7.17 (3% ItheRbosegBeatiorss m?&gPérﬁg?pﬁfpfénglg%et%%ﬁggéﬁéflz), 524
(2H, s), 4.01 (3H , - .8 ) 125 0x61 86,q 3¥6..6Hz), 7.80
(118, 8t 7 2 3o SRPP 1T oRRer S 1ML T T s (i
an), 7.04-7.09 (1H, &hppbusds (1Hf 4he38rdddin) inteh?i¢d Mhedwiin B%-6.6Hz),
5.37 (2H, s), 4.04 (311, s) 9 Me-OMB-2-CL9
5 is hydrogen (for example, compounds represented by General
Formula (4) in Reaction Scheme 1 when R is hydrogen} can

be converted to compounds having the desired R? according

to Reaction Scheme 2 bhelow:

1A 1A
R R
Y_R2A
(5) 28 .
HO Z ——> RrR*0 %
3 3
R (1a) R (1p)

10 wherein R* is hydrogen, hydroxy, lower alkyl, lower
alkoxy, lower alkoxycarbonyl, carboxyl, or phenyl lower
alkoxy. R®® ig lower alkyl; 1,2,3,4~tetrahydronaphthyl;
cycloalkyl lower alkyl; phenyl; phenyl having 1 or 2
substituents selected from the group consisting of halogen,

15 lower alkoxy, cyano, halogenated lower alkyl, and
halogenated lower alkoxy; phenyl lower alkyl; phenyl lower
alkyl having on the benzene ring one or two substituents
selected from the group consisting of halogen, lower alkyl,
halogenated lower alkyl, cyano, nitro, lower

20 alkoxycarbonyl, carboxyl, phenyl lower alkyl having one or

two substituents selected from the group consisting of



MbO 155-157 8.08 (1H, d, 3=7.2Hz), 7.76 (1ll, s), 7.58-

(71H, d, J=8.0Hz), 7.34 (211, d, J:8.0Hz),( 7.17 %’211, gl ,7.238.((2)%; W 7SS
4 %2_7'23 (1H, m), 6.93 (1H, d, 5=13.0Hz), 6.74 (111, dd, J-6.8, 7.2Hz)

5. 1 123 0‘% 4.00 (311, 5), 2.34 (311,°5) - 10 ¢1-10- Vo p cro My ’
141- 8. B0 2069133876 3 = 6.9, 0.8 Hz, 111), 7.77 (s, 1HCTAY0880592989 ( at
0.11), 7.41-7.32 (overlap of 511), 7.17-7.11(01, 111), 6.90 (dd, 3= 8.4

7 Hz, 1H), 6.77.6,72 (m 1H), 5.14 (a, 214), 4.00 (s, 3H) mx 365.2
(MET') 11 MeO-2--00 MeO 88-89 8.09 (1H, bd, J=6.6Hz), 7.79 (111, s), 7.61
(111, d, 3=9.1Hz), 7.57 (IH, d, J=2.1Hz), 7.45 (1H 01, 3-'2.1, 8.3Hz),

7.127.17 (1H 1n), 6.93 (11-1, d, 1—8333'Hz 676 :
, 111,
(3H, s), 392 (3H s) - 12 <)"j>3 120- ) ( bt, J=6.6Hz), 4 00

;1?)0 73282(1:¢we514)k0}9m)and7heiogef?a%i %erﬁ]fi ’%f'sé’r( g%%ehl?@ 532 (s
13 MD- a- cch(f;in%?%\zre 6'3115081%% %‘W\%nl e YRAYE0 RS BRTLARIADS! 059254

Y is halogen or —B{OH)2. r® and % are as defined above.
The conversion reaction shown in Reacticn Scheme
5 2 can be carried out as described below, according to the
type of Substituent ¥ of Compound (3).

In particular, when Y is halogen, Compounds {1a)
and (5) are reacted in a suitable inert solvent such as
DMF, DMA or the like in the presence of potassium

10 ecarbonate, cesium carbonate, or like alkali. Compound {(5)
and alkali are both usually used equimolar to or in excess
of Compound (la). The reaction is generally conducted at
0°C to room temperature over about 5 to about 100 hours.

When Y is -B(OH)2, Compounds (la) and (5) are

15 reacted in a suitable inert solvent such as DMF, L[MA,
dichloromethane, or the like, in the presence of
triethyiamine, N,N-dimethylaniline ox like base, by
further adding copper (II) acetate as necessary. Compound
(5), a base, and copper (II) acetate can each be used in

20 equimolar to or in excess molar relative to Compound (la).
The reaction is generaily conducted at 0°C to room
temperature over about 5 to about 100 hours.

As described above, the benzene compounds
represented by General Formula (la) are novel compounds.

25 The compound of General Formula (la) wherein Z



(1ii, OH, 3=6.70z), 7.8-7.9 (211, m), 7.78 (111, s), (111, Id, 1-9.1H

7.3-7.5(513, n), 7.1-7.2 (IH ), (211,ra), 6.76 (113,(In,11:6i7118) 5)i1

(211, s) 14 cyTho p_toMe Me'.' Ha 241-243(2H n), 839(113, (111, Id,

éd8.5}1z), 8.15 (1A, Id, Jnb.711z), 7.6-7.7 7.3-7.5 (611, ea), 7.20 (1H,

bd, J=7. 9Hmy)0 2000/2807d, 3=8.5Hz). 5.23 (211, s), 4.11 (3cTeP008205984(3H, s)
MBP- Ctste 135.1367.86 Me (111, (111, Is), 7.68 (111, s), 7.59 (111, d

J=2.0Hz), 7.52 d,J=9.211z17.49 (21-1, d, 7.6112), 7.27-7.38 (411, in),

1.00(1W 66, MA), 9.2Hz), 6.92 (3H, d, 1=8.411z), 5.19 (3 - 16 0-)3

MR- CL) 1De 171-173 (j72=2.911.. 07m 69:. (71211,1 s). 1.58

60(Hz) L, 4: 01170d, : 51: 711: 4. 0: . 11z( 2234~

is a group (f) or (g) can be produced by a method
according to the above Reaction Scheme-1.

The compound of General Formula (la) wherein 2
is a group {a) can be produced by the method described in

5 Example 23 or a method similar thereto.

The compound of Ceneral Formula (la) wherein 2
is a group (d) can be produced by the method described in
Example 28 or a method similar thereto.

The compound of General Formula (la) wherein 2

10 is a group (e) can be produced by the method described in
Example 95 or a method similar thereto.

The compound of General Formula {la} wherein 2
is a group (h) can be produced by the method described in
Example 1 or a method similar thereto.

15 ' The desired compounds (Compounds 1y shown in the
aforementioned Reaction Formulae and salts thereof can be
readily separated and purified according to conventional
separation methods. Examples of such methods include
adsorption chromatography, preparative thin layer

20 chromatography, recrystallization, solvent extraction, etc.

Pharmaceutical Compositions of the Present Invention

Compounds 1 (including their salts, same applies
‘hereinbelow) activate lipoprotein lipase (LPL) and are of

25 use for preventing or treating hyperlipidemia,



(111, d, J=8.511z), 6.59 (1H, dd, 3=1.8, 7.0Hz), 5.19 (211, s), 4

s), 2.39 (3H s) 17 Co--:_e.s2)_cri DAPa -172-173 8.45§8.4%(1ié h?o g3éé’
(111, hi), 7.69(1K bd, 3=9.411z), 7.59 (111, d, J-2.1Hz), 7.45-7.47 (211
in), 735-7.39(311, n), 1.28-7.32(211, m), 695 (114, d, J=8.5Hz), 5.20 (2g
s), 4.0l (¥M0120033907618 CI 0.-..,1,1 Me 177-179 8. 12 (LRCTAPMYSOSTIFA (11|

S), 7.54-7.57 (2H, in), 7.44-7.47 (213, in), 728,-7.39 (4H m), 7.12 (OH,
dd, 3-2.1, 9.7Hz), 6.93 (1H, d, 3=8.211z), 520 (215, s), 4.00 (311, s) 19
O _alp_4.0C 139-140 8.10 (1H, lid, 3=6.7Hz), 7.74 (111, d,1=2.1Hz), 7.65(1K
cid, 3=2.1, 8.5Hz), 7.62 (111, bd, J=9.111z), 7.39-7.42 (211, in),
7.33-736 (211, m), 7.22-7.26 (111, iny>~6.95 OH, d, 1=8.5Hz), 6.93 (I

It, 3=6.7Hz), 5.17 (211, s), 4.01 (311, 5 t OMeO 104- 105
8. 11(1W |chrt¢n30$§larqswa:(QH%SlaYrJe%C1k&¥er%f%ﬁ$x|q%F pﬁﬁseéez 1, 8.5

100 TS b B el A S e T TS, )
(213, s). 4 0%&%ﬁu%lc agents, hyperllpldemla preventive aﬁd
therapeutic compositions, anti-obesity agents, and anti-

5 obesity compositions.

The LPL-activating compositions (including
nyperlipidemia preventive and therapeutic agents, anti-
obesity agents, etc.) éf the present invention are
prepared as pharmaceutical compositions (in the form of

10 pharmaceutical preparations) containing Compound 1 and
pharmaceutically acceptable carriers. Examples of
pharmaceutically acceptable carriers for use in the
pharmaceutical compositions of the invention include
filiers, extenders, binders, humectants, disintegrants,

15. surfactants, lubricants, and like diluents and excipients
that are usually used depending on the application of the
pharmaceutical preparations. These carriers are suitably
selected according to the unit dosage form of the
pharmaceutical preparations to be created,

20 A variety of unit dosage forms can be suitably
selected for the pharmaceutical compositions according to
their therapeutic purposes. Typical examples are tablets,
pills, powders, solutions, suspensions, emulsions,
granules, capsules, -suppositories, ihjections {(solutions,

25 gsuspensions, etc.), ointments, etc.



21 Cl 6--)3-2--00 . MeO 114-115 bd, J=6.7Hz), 7.79 (1H, s), 7.60-7.6
in), 8.10 (1H, 7.48 (1H, bs)' 738(111, dd, 3:2.5, é.5i&), 727.7.25E§i%’
ra), 7.13-7.18 (1K n), 6.91 (111, d, J=8.5Hz), 6.76 (113, It, 3=6.7Hz),
5.16 (257, s), 4.02 (315, s) 22 O cl _cycnOL MeO 138-139 8.10 (br d, 36.6
Hz, 111), Wor@ogmeo7kll), 7.64-7.57 (overlap of 3111 7. #BT(phooBss298. 5 Hz
1131 7.40-7.36 On, 11%.31-7,26 (m 111), 7.19-7.13 (ra, 111), 6.89 (d, 1
8.6 Hz, 111), 6.77 (6dd, .3= 6.8, 6.7, 1.1 Hz, 111), 5,12 (s, 211), 4.01(s
311) W 399.1 (1X) 23 C) Mee. 126-128 7.66 (111, s), 7.47 (1H d, ’
3=2. 1Hz), 7.42 (1H, d, 3=4.4Hz),7.38-7.40 (2H,,m), 732-735 (211, m), 7,23
(113, dd. 3=2,1, 8.2Hz), 6.87 (1H, dr38=.8.2Hz), 6.82 (111, d, J=4.4Hz)
5.14 (2H, s), 3.98 (311, s) _ 24 &\0_,2--ct Mo ’

Tn producing tablets, pharmaceutically

acceptable carriers include lactose, saccharose, sodium
chloride, glucose, urea, starch, calcium carbonate, kaolin,
crystalline cellulose, silicic acid, potassium phosphate,

5 and like excipients; water, ethanol, propancl, simple
syrup, glucése solution, starch solution, gelatin solution,
carboxyimethylcellulose, hydroxypropylcellulose,
methylcellulose, polyvinylpyrrolidone, and like binders;
sodium carboxymethylcellulose, calcium

10 carboxymethylcellulose, low-substituted
hydroxypropylcelliulose, dried starch, sodium alginate,
powdered agar, powdered laminaran, sodium
hydrogencarbonate, calcium carbonate, and like
disintegrants; polyoxyethylene sorbitan fatty acid esters,

15 sodium lauryl sulfate, stearic acid monoglyceride, and
like surfactants; saccharose, stearin, cacao butter,
hydrogenated oils, and like disintegration inhibitors;
quaternary ammonium bases, sodium lauryl sulfate, and like
absorption enhancers; glycerin, starch, and like

20 Thumectants; starch, lactose, kaolin, bentonite, colloidal
silica, and like absorbents; purified talc, stearate,
voric acid powder, polyethylene glycol, and like
lubricants; ete. Furthermore, tablefs can be formulated
with conventiénal coatings if necessary, for example,

25 sugar-coated, gelatin-coated, enteric, or film-coated,



130-132 7.66 (111, 5). 7.47 (111, d, 3=2.1Hz), 7.43.1,46(21!, n), 7.42 (1H,
Id, .1-4.411z), 7.35-7.39 (2H, in), 7.28-7.32 (H, in). 7.23 (113, dd,
3=2.1, 8.2Hz), 6.90 (IH d, J-8.2Hz), 6.83 (111,14 1=4.4Hz), 5.19 (2H, s),
3.99 (311, 9S) WD 2009/ 139076- 56- PCT/ JP2008/ 059294 25 S MBVaHM

228- 230732W0 HBYHN’6( DVBO- ds) s), 8.29(1W d, |=4.6PCIPP008/65829¢ 1H, d,
3=4.6Hz), in), 7.19(2W in), 5.16 (211, s), 3.86 (3H 2.63 (30, s) 26
Cl-OnoMe MeO 114-115(1E1, 789(811. d, (111, bd, 1=6.714z), 7.63 (111, bd,
| =9. 1Hz), 7.46 (114, 3=2.111z), 7.40-7.42 (1H, m, 7.33-736 (10, m, 7.20
dd, 3=2.1, 8.5Hz), 7.15-7.19 (111, m),_6.94 (1H, d, 1=8.5Hz), 6.85 (111,
dt, 3=0.9, 6,7Hz), 5.17 (211, s), 3.99°5), 2.63(3W s) 27 Oe MO 118-120

double- or multi-layer tablets, etc.

In producing pills, pharmaceutically acceptable
carriers include, for example, glucose, lactose, starch,
cacao butter, hydrogenated vegetable oil, kaolin, talc,

5 and like excipients; powdered gum arablc, powdered
tragacanth, gelatin, ethanol, and like binders; laminaran,
agar, and like disintegrants; etc.

In producing suppositories, pharmaceutically
acceptable carriers include, for example, polyethylene

10 glycol, cacao butter, higher alcohols and their esters,
gelatin, semisynthetic glycerides, etc.

Capsules can be prepared in a conventional
manner usually by encapsulating Compound 1 in combination
with the aforementioned pharmaceutically acceptable

15 carriers into hard gelatin capsules, soft gelatin capsules,
and the 1like.

When the pharmaceutical compositions of the
invention are formulated into injectable forms such as
solutions, emulsions, suspenslons, and the like, they are

20 preferably sterilized and isotonic with blood. 1In
formulating into injections, examples of diluents usable
are water, ethanocl, macrogol, propylene glycol,
sthoxylated isostearyl alcohol, polyoxylated isostearyl
alcohol, polyoxyethylene sorbitan fatty acid esters, etc.

25 In this case, common salt, glucose, or glycerin can be



7.88(1W bd, 1.6.7Hz), 7.63 (1H, bd, 1=9.1Hz), 7.44 (1H d, 3=2.1Hz). 735
(2H, d, 3=7.9Hz), 7.14-7.20(411. m), 6.96 (111, d, 328.2112), 6. 84 %1H, dt
3=12, 6.7Hz), 5.18 (20, s), 3.98 (30, s), 2.62 (3H, s), 2.35 (3H, s) - 28
168-169 8.50(1W dd, 3=1.8, 4.11z), 8.39 (111, dd, 3=1.8, 6.7Hz). 7.75
(113, d, Jw Addmpe767. 73 (10, 4,7 .29:7 .47 (6H, in), ®CIBPIASI
1=8. 2Hz), 6.83 (I1l, dd, 34.1,6.714z), 5.21 (20, s). 4.01(3W s) - 29
Cl-0-Tho Mad 216-218 8.51 (111, dd, 1=2.1, 4.111z), 8.40 (IIl, dd, 3=2.1
6.7Hz), 7.76 (1H, d, 3=1.8Hz), 7.75 (111, s), 7.39-7.42(30, In), ’
7.33-7.39(20, in),6.90 (111, d, J=8.5Hz), 6.85 (10, a, 3=4.1, 6.7Hz
(211, s). 4.01 (311, s) - 30 NC-0--'628-c.0 Me 175-177 8.11 (tir 4,
r

), 5.17

3= 6.

Hz, 11). 7.80 (s, IR, 7.69-7.57 (overlap of 61), 7.38 (br dd, | 8.

Hz, 111), 7u28d ik hemphbkhacé:i@falbpreapageitiassipyan 1#houm: 78 (br 5

Hz, 110, 524 (s, 210, 4.02 (s, 311) m 2 356.2 kITB.+)E 3%.51 ftc]jiS Meo 136-1
s

gsg g&gg 8¢§$3??f$¢i)Fg7p¥s 1ag, 1 sgfonFc gpRr i tgens, ! %r F9 (211, d
=8. , 3, (ld, 32,1, 8.2 7.3 d. . S=8. -
7,13-7.17(1?@?V??BP”%@8§u§iii?§yé¥§£%%%??56§?%%%%f5 B??Eﬁiiggi&), 5. 13(2W
0, 4.00 (30393%55Cﬁ%%b¥2q§§§9i142 7.88 (1H, bs), 7.70 (m, s), 7.59(1W

6, 1=1. 8Hz) . Hz), 7.38-7.40(20, m), 1.32-7.36(30, m, 7.00

(10, ad, 51=1.5, 9. 1lHihenbtBY ShbriizbeudzBab At
S . 2315314 ) er $hh rriabeud8abldaposit1bng20f ®)s 4.00 (313,

invention are formulated into ointments, such as paste,

. 8
.7

7

WOoORFrOEF

4,
3=
6

cream, gel, and the like, examples of diluents usable are
white petrolatum, paraffin, glycerin, cellulose compounds,
polyethylene glycol, silicone, bentonite, etc.

10 Moreover, as nedessary, colorants, preservatives,
aroma chemicals, flavorings, sweeteners, etc., and other
pharmaceuticals can be used in the pharmaceutical
compositions of the invention.

The amount of active compound contained in the

15 pharmaceutical compesition of the invention is not limited
and can be suitably selected from a wide range. It is
generally preferable'that the active compound accounts for
about 0.5 to about 90 wt.%, preferably about 1 to about 85
wt.%, of the pharmaceutical composition.

20 Administrative routes for the pharmaceutical
preparations of the invention are not limited, and can be
selected according to the form of each preparation, age of
the patient, gender, degree of the disease, and other
conditions. For example, tablets, pills, solutilons,

25 suspensions, emulsions, granules, and capsules are



33 Mad 130-132 7.67(a, 111), 7.63 (d,S= 1.9 Hz, 11)), 7.55 (d, 1=

1E0, 7.49-7.26 (overlap of 6H). 7.15 (dd, J = 9.0,)%i9 Hz. grﬁ,le.gél(Z%é
8.3 Hz, 111), 6.61 (Ir d, 3 = 6.8 Hz, 11), 5.21 (s, 211), 4.02 (a, 314)
2.62 (s, 311) ova 345.1 oat) 34 areP-C-1-na 99-100 7.98 (d, 111), 7.77 ’(s
111), 7, 60WG2000188076 7. 25-7. 5005 614), 6.940, 211), 6.&8SFAP285929% 20(s,
211), 4.00(s. 30), 2.65(s, 310 nit: 3450.4111) 35 MeO-,(:),Th icKO Met3
165-167 8.09 (10, bd, 7=7.0Hz). 738 (IH, s), 7.61 (111, bd, 3=9. 1%&) 7.59
(I'H d, 3=2.1Hz), 7.36.7.40(30, in), 7.12- 7.17 (1H in), 6 95 (1H d, 1=8
OHz) 6 88-6.92 (2H, in), -  6.76 (10 bt, 1=7.011z), 5.12 (20, s), 3.99
(30, s). 3.80 (311, s) 36 MeO --GM =3BD- cii 215-218 (DVBO-cla) 8.49 (1H,
d, 3=6.7Hz), 8.28 (10, s). 7.88 (211, d, 1=8.81lz 4 (115 13, 1=9. 1Hz),
7.40 (211, admirigtgmey oyally7. éBquﬁlqﬁf)a¥eoﬁn%%%%?n9¥s J£8. 5Hz), 6.95 (2H,

b o 5r) 18 B 49900 8ulons 09 dluciloodi D, GBL 5 VO
intraperitoneally administered alone or in combination
with glucose, amino acid, or like conventional replenisher

5 fluids. Suppositories are administered intrarectally.

Dosage of the pharmaceutical preparation of the

invention can be suitably selected according to the
application, age of the patient, gender, degree of the
disease, and other conditions. Usually, the

10 pharmaceutical preparation is administered such that the
active ingredient, i.e., Compound (1), can be given to an
adult in a dose of about 0.5 to about 20 mg, and
preferably about 1 to about 10 mg, per kg body welght.
The pharmaceutical preparation can be given in a single

15 dose or divided (2 to 4) doses per day.

preventive and Therapeutic Methods of the Present

Invention
The present invention provides a method for
20 activating LPL in a patient in need of LPL activation
including administering to the patient at least one member
of Compounds 1 in an amount effective for LPL activation.
Moreover, the invention .is directed to a method
for preventing hyperiipidemia for a patient requiring

25 hyperlipidemia prevention including administering to the



01-0--be_cro 229-231 (DwvsO c16) 8.49 (1H, d, 3=6.711z), 8.29 (11l

(211, d, 1=8.811z), 7.46-7.56 (511, n), 7.20-723 (1H,)in), 7.88 (érf)a 189
| =8.8147z), 6.87 (1H, b: 1=6.7Hz), 5.16 (211, s) 38 Qtal-(3-b ,D, cro ne
197-200 8.21-8.25 (2H, n), 8.10 (111, bd, 3=6.7Hz), 7.80 (1H, s).

7.60- 7. 65( WDL200939077. 38 (1H, dd, 3=2.1, 8.211z), 7.14. PCLOPNMs4>29), 6. 89
(1H d,1=8.2Hz), 6.77 (IH bt, 1=6.7Hz), 5.28 (2H, s), 4.03 (3H s) 39 0
Tho p _ cia. D Me 123-124 8.09.8.11 (1H, in), 7.80 (1H, d, J=2.3Hz), 7.78
(1H, s), 7.72 OH, dd, 1=2.3, 8.5Hz), 7.61 (OH, b4l=9.1Hz), 7.31- 7.48 (511
to), 7.12-7.16 (IH, ), 6.95 (IH cl, 1=8.5Hz), 6.75 (H . dt, 3=1.2 ’
6.7Hz), 5.13 (211, a), 2.36 (2H, s) =480 OTh 2 ctO HO2 239- 240 (DN 80- 66)

8.49 (1H, bd,1=6.6Hz), 8.37 (1H s), 8.26 (I11, d,1=2.5Hz), 8, 04
3=2.5, 8.7lgx)ient. Bt- Ie&Ft pHe r@aglbgpzqf'ﬂqc&)ocagp{? inﬁi} %‘B#F E bE 111, dd,

3=6.6Hz), 5.25 (211, s) 41 02 gl:e, 1;:yco.Nei) 154-155 (CD30D
111), 821 (sffemlyiverfgp-yYRPrIIevErTap Eﬁg%ﬁ%Fl°%219-7.12 (gverlaé86?26£§f ¢

gé94 (br t, 8H), 5'0$hgsinégﬁgfon3f8§tﬁér AHLMBEL . 2 fdMbbg 42 Br--0Thp_ci ?

treating hyperlipidemia for a patient requiring
5 hyperlipidemia treatment including administering to the
patient at least one member of Compounds 1 in an amount
effectivé for hyperlipidemia treatment.
Furthermore, the invention provides a method for
preventing obesity for a patient requiring obesity
10 prevention including administering to the patient at least
one member of Compounds 1 in an amount gffactive for
obesity prevention.
The invention also pertains to a method for
treating obesity for a patient reguiring obesity treatment
15 including administering to the patient at least one member
of Compounds 1 in an amount effective for obesity
treatment.
Furthermore, the present invention provides a
use of Compounds 1 for preparing LPL-activating
20 compositions, use of Compounds 1 for preparing
hyperlipidemia preventive compositions, use of Compounds 1
for preparing hyperlipidemia therapeutic compositions, and

use of Compounds 1 for preparing anti-cbesity compositions.

25 BEST MODE FOR CARRYING OUT THE INVENTION




134-136 7.66 (1H, s), 1.48-7.50(21!, n), 7.47 OH d, J=2.1Hz), 7.4
1=4.7Hz), 7.32-7.34 (2H, n), 7.23 OH dd, 3=2.1, 8.2 117), %ise (iH(lH’ @
d,1=8.2117), 6.81 (Ili d, 1=4.7Hz), 5.12 (21-1, s), 3.98 (3H s) 43
01-0-'0 .p-ci-1?7--Me Me 156-158 7.53 (1H, s), 7.44 (1H, d, 3=2.11{z)
7.37-7,39 VEOROOYEPIT6T. 31-7. 34 (211, ro), 720 (1H, dd, BETIR00805834),
7.10-7.11 (1H m), 6,85 (1H, 6, 3=8.3Hz), 5,13 (211, s), 3.97 (3H, s)

2.42 (3H, cl, 3=1.711z) 4 NVO211 Me 242-243 (DVBO-ds) 9.17 (1H, s), 8.46
(111, s), 7.88 (21i, 4 3=8,3Hz), 7.59-7.67 (511, m), 7.47(11!, 66, 3=2.1
8.3112), 7.10 (111, d, 3=8.3117), 5. 26 (2H ), 3.89 (3H s) - 45 o
Cl-OmcycrozOzH Me 251- 253 (DVBO d6Y 49717 (1H, s), 8.45 (111, s),

7.58-7.64(31!, in), 7,45-7.51 (5H, 1
s), 3.87 (3H, s) 46Eéﬁmﬁi§%E%£c61Vé£é§ﬂ€WN%% %%%ff§§L§8 3F%;L 5514$2é2’

i(GIre}; |2 Ssééoéf‘}?f’ati&gép%&r% df%a%\z_‘z)bu t?x% %%%3%%'_‘t1§)@) l%x?egﬁé:zl(ogHﬁ}QS § 5:|.i|.17
hot limited to these examples.
In the examples, unless otherwise specified, 'H-
5 NMR spectroscopy was conducted in dimethylsulioxide -
Dg (DMS30-dg) solvent using tetramethylsilane (TMS) as an
internal standard.

Txample 1

Preparation of 2—(4—benzyloxy—B—methoxyphenyl)imidazo[l,Zm

10 ajpyridine
{Step 1)

At a temperature of 0°C, 28.5 g (75.8 mmol) of
phenyltrimethylammonium tribromide was added over 75
minutes to 120 ml of an anhydrous tetrahydrofﬁran solution

15 of 12.0 g (72.2 mmol) of 4’thdroxy—B’~methoxyacetophenone.
This mixture was stirred for 2 hours at 0°C and 30 minutes
at room temperature. The reaction suspension thus
obtained was concentrated under reduced pressure, mixed
with 100 ml of ethyl acetate/hexane (1:1 v/v), and stirred

70 for 30 minutes at 0°C. The crystalline
phenyltrimethylammonium tribromide present in the
suspension was removed by suction filtration and rinsed
with 50 ml of ethyl acetate/hexane (1l:1 v/v}. The
filtered solution was concentrated under reduced pressure,

25 thereby giving 30 g of crude product.



179-181 8.37 (1H, d, 3-2.1Hz), 8.10 (H, td, 3-6.6112), 8.07 (1H, 66, 3=21,
8.711z), 7.83 (11-1, s), 7.61 (111, Id, 1=9.1Hz), 7.50-7.51(211, zu),
7.37-7.41 (2H, an), 7.29-7.33 (1H, ), 7.14-7.19 (1H m, 7.09 (1H, d,

1=8. 7Hz), 6.77 (IH, dl, 3=0.8, 6.6Hz), 524 (2H, s), 3.93 (311, s) 48 M2
179- 181 7. 88 f0ddB9e7s), 7.67 (211, bd, 3=8.2Hz), 7.57 (PHrJbms/beds2Hz),
7.49 (1H, d,.1=2.1Hz), 7.42 (113, d, .1=4.4Hz), 7.24 (111, dd, 3=2.1,
8.211z), 6.85 (In, d, 7=8.2Hz), 6.82 (111, d, J=4.4Hz), 5.22 (2H s), 3.99
(3H, s) WD 2009/ 139076- 58- PCTOP2008/ 059294 02N-0- % MeO 189. 491
8.23-8.25(214, in), 7.67 (1H, s), 7.62.1.65(214, n), 7.49 (111, 6,
1=2.114z), 7.42(1K d, 14.7Hz), 7.24 (H2- dd, 3=2,1, 8.211z), 6 86 (113, d,
3=8.2Hz), 6.82 (111, d, 3=4.7Hz), 5.27 (211, s), 4.00 (311, 50

MeOsC- O0Th_p_c").0 Nb@tlzsomzser@emt@rﬂ 1hf5 =5 18Ry, mrgojd4 23,‘ d,

1=83132), 7.71 (IH, s), 7. 62@& 11, bg E o%@? E'Fg n£ d, 3=1.711z),
7.53 (214, emlggﬂyﬁyﬁéff was 3pdderd £0 ¢q0 BL10% #g33RLYT 27.18 (111, ra),
it (L L i, 00 oty A
(111, 5d, I_ﬁ gtg}e ﬁ%é7@tﬁ%%éd Bdn 46 &inufe9%d 4bEc Bhd F0 Ad(iites d,
1=2. 1 Hz) % 7.59 (311, in), 7.46 (111, ht, 1=6.6Hz), 7.23 (1K 6,
3=8. 7FV)I3 5a2880§ﬁi She BedE (Bl bixshre was left to stand at room
temperature overnight, and the precipitated crystals were
collected by suction filtration and rinsed with about 50
ml of acetonitrile. The crystals thus obtained were dried
at 80°C under reduced pressure, thereby yielding 19.0 g 2-
10  (4-hydroxy-3-methoxyphenyl)imidazo[l,2-alpyridine
hydrobromide. This compound hereinafter is referred to as
“Example Compound 145”.
(Step 2)
‘ At a temperature of 0°C, 15.4 g (111.4 mmol) of
15 potassium carbonate was added to a 106 ml anhydrous DMF
suspension of 17.0 g (52.9 mmol) of the compound obtained
in Step 1 (Example Compound 145). The mixture was stirred
for 60 minutes while adding dropwise 10.4 g (60.8 mmol} of
benzyl bromide, and further stirred for 60 minutes at 0°C
20 and for 24 hours at room temperature. The reaction
mixture was cooled to 0°C, and 30 ml of water was added.
After stirring for 10 minutes, 300 ml of watex was further
added, and then the mixture was stirred for 1 hour. The
crystals precipitated were suction filtered, rinsed with

o5 100 ml of water, and dried at 60°C under reduced pressure,



52 0-b

Mhi

163-165 8.82 (s, |H), 8.45 (s, 111), 7.30-7.65 (in, 811),

7.13(6, 1H), 5.14(s, 211), 3.87(s, 311) 4 ,w 399, 401(35.11) 53 CFs O--
),...,...cp_c7 MeOl 155-156 8.2 Hz, 8.40-836 (m 111), 7.88 (s, 111), 7.60
(d, 1= 1.9 Hz, 111), 7.46-7.29 (overlap of 7H), 6.93 (d, J 8.2 Hz, |
(s, 210, 4VO@AO¥13987%0 n¥33.1 (1" 54 OTh_n 187-189 7. 72 PCTHP200/Y5929% 71( 11!,
86, 36.4Hz), 7.47 (114, d, 1=2.1Hz), 7.42-7.44(2K m, 7.34.7.38(21!
7.31 (114, J=8.511.4 6.71 (IH, dd, 3=6.4, 7.6Hz), 6.64 (II11I,
in), 7.25 (IH dd, 1=2.1, 8.5Hz), 6.86 (114, d, 3=7.611z), 5.17 (211, s),
3.75 (311, 0O 55 MboC 140-141 7.78 (s, I1l), 7,75(d, 111), 7.70(6. 114),

7.27..

7.25-7.55(m 1111), 6.95(d, 111), 6.60€r, 111), 5.40(s, 20),

4.00(s,

3H)

10

15

20

25

rth 437(2.,m) 56 , BrCA42--8rEm4N@O 155- 157
thereby producihg 18.2 g of crude crystals.

The crude crystals obtained above (18.2 g) were
recrystallized from methanol-water yielding crystals
{15.18 g) of the desired compound (Example Compound 1).

Preparation of Example Compounds 2-11, 13-22, 26, 27, 30-

41, 44-47, 50-75, 80-83, 85-94, 96-104, 114, 115, 13i9, 121,
123, 125-130, 134, 136, and 138-149

The compounds of Examples 2-11, 13-22, 26, 27,
30-41, 44-47, 50-75, 80-83, 85-94, 96-104, 114, 115, 113,
121, 123, 125-130, 134, 136, and 138-149 were prepared by
repeating the procedures described in Step 1, or Steps 1
and 2 of Example 1 using the appropriate starting
materials.
Example 12

Preparation of 3- (4-benzyloxy-3-methoxyphenyl) imidazo[1l,2-

alpyridine
{Step 1)

To a solution of 4.23 g (16.9 mmol) of 2-
methoxy—4—(4,4,5,5)—tetramethyl—l,3,2—dioxaborane—2—yl
phenol in 200 ml dry DMF were added 5.0 g {25.4 mmol) of
3-bromoimidazo[l,2-alpyridine, 0.39 g (0.34 mmol) of
tetrakis {(triphenylphosphinato)palladium [0] (Pd (PPh3) 4
wherein Ph is phenyl), and 42.25 ml of 2M agueous
potassium phosphate solution. The mixture was stirred for

20 hours at 80°C. After reaction, DMF was distilled oiff

H, 5.19
in),
b6, 1,

5.20(s, 211),



7.96(1K be), 7.73-7.76(2K m), 7.68 (1H, bd, J=I.8Hz), 7.48-1.51(214
7.31-7.36(30, m), 7.17 (111, 8d, 1=9.114z), 6.88 (|L, 6, J:8.2Fé), é.g%’
(20, s), 4.03 (3H, s), 2.35 (311, s) - 57 NCG-OThs p_cl.DAR M 168-169 7.97
(111. 1n), 7.78 (114, bd, J=9.4Hz), 7.73 (113, s), 7.72 Hz), 7.37 (IH d
1=2.1, 8. 7®%izdoordo@® (1 H 84(IH, d, 1=2.1Hz), 7.67 (211pCcByrhesdisibiz), 7.57
(221, a, S=8,5 d 11=9.4Hz), 6.87(1K d, J=8.2Hz), 5.24 (2H, s), 4.05 (3H
s), 2.37 (311, s) - 58 . SITho_cy_ ,;.N MO O7.44 111.113 8.10 (114,

86, 3=6. 6Hz), 7.80 (111, s), 7.61-7.63 (214, m), (111, 1, 1=7.911z), 7.39
(111, 66, 1=2.1, 8.3Hs), 7.25- 7.31 (211, in), 7.14-7.18 (1H, n), 6.93 (IH
d, J=8.311z), 6.17(114. dI, 3=0.8, 6:-614z), 5. 20 (214, s), 4.00 (314, s) -
59 OTh D_-.1.40 H 169-171 8.10 (114, d, J=6.6Hz), 7.76 (114, s), 7.60
(114, d, 3=83#z) refuded7pESs$ixkl, agd) thy meuipusses Rur; %Ed7ﬂfé§917 (114,

I5n?|_é (7,22(])_ (Igl)éiJeig:’aE%_:egcgoH%%rhn 6('e7l?1a %}4ﬁ1e’gjxdno]l:/9né§hy9'er§é‘lc l’or%%lig (111, s),
2/98 to 4/96).
The crystals thus obtained were recrystallized

5 using methanol-hexane, thereby producing 2.82 g of 3-(4-
hydroxy—B—methoxyphenyl)imidazo[l,Z—a]pyridine {(vield:
70%). This compound will be referred to as “Example
Compound 1317.
{Step 2)

10 To 1 ml of DMF were added 24 mg (0.1 mmol) of
the compound obtained in Step 1 (Example Compound 131), 65
mg (0.2 mmol) of cesium carbonate, and 17 mg (0.1 mmol) of
benzyl bromide. The mixture was stirred overnight at room
temperature. DMF was distilled off under reduced pressure,

15 and the residue was purified using a preparative TLC plate
(eluant: methanol/methylene chloride = 1/98), thereby
giving 28 mg of the desired compound in an yield of 83%
(“Example Compound 127).

Preparation of Example Compounds 105-113, 116-118, 120,

20 122, 124, 132, 133, 135 and 137

The compounds of Examples 105-113, 116-118, 120,
122, 124, 132, 133, 135 and 137 were prepared by repeating
the procedures described in Step 1, or Steps 1 and 2 of
Example 12 using the appropriate starting materials.

25  Example 23



CTh 157-158 8.09(1K bd, 3=6.6Hz), 7.77 (111, s), 7,59-7.62 (213, In),
7.45-7.48 (211, m), 7.28-739 (4H, m), 7.12-7.17 (114, m), 6.95 (111,

d, J=3.3Hz), 6.76 (111, 61, 1=6.614z), 5.19 (211, s), 4.27 (213, q"

|=7. 1Hz), 1.50(31!, t, 3=7.1Hz) - WD 2009/ 139076- 59- PCTUP2008/ 059294 61
CY- 500. - . 1WOI00%1347® 126- 127(1H, 8.08-8.1.0 7.48 0, . 1ZFTGPRPSI59294 (115 mj,
7.78 (113, s), 7.59-7.63 (215 m), 7.46- (31!, In), 7.28-7.40 (411, m,
7.12-7.17 (111, m), 6.96 d, 11=8.5Hz), 6.76 (IH d5 1=1.2, 6.7Hz), 5.18
(211, 4.13(21!. 5 1=6.8Hz), 1.86-1.95(213, n), 1.08 (3H, t, 62 O--rea
122-1248.09 1=2.1Hz), 7.12-7.17 1=6.611z), (111, bd, 1=6.6Hz), 7.74 (I H, s),
7.66 (18, d, 7.61 (111, d, .1=13.7Hz)*%.28-7.51 (1115 ), (IH m), 7.00
(1H, d, 3=3.3Hz . 211, S)oxdy 9 (211, s) 63

C) Th_ca_c_1ZZeP Pe Y 4013, s), 7.59(11!, d,

12 1) Tt Yhnghgg 2,217—'17];1;-%1%&51@, a), 6.91 (111, d, J=8.3Hz),

(Step 1)

To 600 ml of an anhydrous THFE solution of 100 g

5 47 -hydroxy-3’-methoxyacetophenone was added 237.5 g
phenyltrimethylammonium tribromide over 3 hours at a
temperature of O°C, followed by stirring at 0°C for 6
hours and at room temperature for 13 hours. The reaction
solution thus obtained was concentrated under reduced

10 pressure,'mixed with 500 ml of ethyl zcetate, and stirred
at 0°C for 1 hour. The precipitated crystals were removed
by suction filtration, and the filtered solution was
concentrated under reduced pressure, thereby yielding 265
g of oily matter.

i5 This oily matter was dissolved in 400 ml of
anhydrous DMF, and the solution thus cbtained was added to
60 g of 2-aminothiazole followed by stirring at room
temperature for 30 minutes and 40°C for 3.5 hours. The
reaction mixture thus prepared was diluted with 400 ml of

20 ethyl acetate and left for 15 hours at room temperature.
The precipitated crystals were collected by suction
filteration. The crystals thus obtained were rinsed with
ethyl acetate and dried under reduced pressure, thereby
producing 153 g of transparent crystalline thiazolium salt

25 of (2-amino-3-[2-{4-hydroxy-3-methoxyphenyl)-2-



64 MeOBr 136.138 7.86 (1H, bs), 7.76 (111, s), 7.60 (111, d, J=2.1

7.29- 7.40 (61!, an), 6.88 (18, d, 1:8.3FE),)5.14 (2&, s), 4.00 (35%)’3)
2.31 (3H, s) 65 NMNC-0-'0jjC--ri'7 e MeEr 175-176 7.86 O.H, be), 7.77
(1H, s), 7.66(21*, d, 3=7.9Hz), 7.62 (1H, 6,3=2.1. 7.56 (2H d,1=7.9Hz)
7.38 (1H, w4 2009@9@s 8. 3Hz), 730 (113, d, Malt), 6.86 PCTAP0H059WES. 3Hz)
5.23 (28, s), 4.02 (314, s), 2.31 (31!, s) - 66 0-bp_c_.0..Br Me 175-176
8.25-8.23 (In, 113), 7.74 (s, 113), 7.57 (cl, 3=1.8 Hz, 111), 7.52-7.19
(overlap of 8H), 6.93 (3, 1 = 8.3 Hz, 111), 5.20 (s, 2.11), 4.00 (s, 311)
nit 409.1 (M 67 cl _omcy_c_t) HO 206-208 (70Ms0-4) 9.17 (113, s) é.48
(111, d, 1=7.1Hz), 8.21 (IH s), 7.424§-53 (611, m), 7.31 (1H dd, 11=1.7
8.311z), 7.18- 7.22 (111, m), 7.01 (113, d, 1=8.3Hz), 6.85 (111, bt,
1=6. 6117), droBAhy28thidzokgGwroPkoRige) 10 Bt 136-137 8.09 (18,

713.7. 1718, ‘. 6. 85 {ibinyola2goStpet ot T O S5 8 k. ehi)
5.14(211. Sehiad'z'oz.éugnz%&lt Gobt‘]a:i%etiHéﬂaové-; 4904 3Lirrdd aJt:ﬂOIi“‘ZZ) f,or ' ’
45 hours and 120°C for 1 hour. After cooling, the
5 reaction solution was diluted with 600 mli of ethyl acetate
and left to stand 3 hours at room temperature. The
precipitated crystals were suction filtered, rinsed with
ethyl acetate, and dried under reduced pressure, thereby
giving 140.8 g of transparent crystalline 6-(4-hydroxy-3-
10 nethoxyphenyl)imidazo[z,l—b]thiazole hydrobromide.
Melting point: 253-254°C
Iy-NMR (DMSO-dg, 8)}: 8.43(1H, s), 8.23(1H, d, J = 4.6 Hz),
7.64(1H, d, J = 4.6 Ez), 7.40(1H, d, J = 2.1 Hz), 7.25(1E,
dd, J = 2.1, 8.3 Hz), 6.91(1H, d, J = 8.3 Hz), 3.86(3H, s)
15 (Step 2) |
Potassium carbonate (106 g) was added to 490 ml
of an anhydrous DMF suspension of 120 g of the compound
obtained in Step 1.  After stirring for 2 hours, to the
mixture was added 82.9 g of p-chlorobenzyl bromide at 0°C,
50 and stirred for 3 hours at 0°C and for 42 hours at room
temperature. The reaction mixture was mixed with 500 ml
of methanol and 450 ml of water, and stirred at 70°C for
30 minutes. After cooling the mixture to room temperature,
the precipitated crystals were suction filtered, rinsed

25 with 50% methanol and water, and dried under reduced



- 69 Cl-OnDr_c...1422 MeMe 155-156 8.10 (1H, Is), 7.70 (1H s), 7.57 (1H,
d, 1=2.1Hz), 7.32- 7.39 (511, in), 7.03 (111, Its), 6.89 (111, d, 1=8.3Hz),
5.15 (2H, s), 4.00 (3H, s), 2.64 (313, s) 70 Cl -00cli--ccEr Me MeOMa
166- 167 8.19 (1H, s), 7.66 (111, s), 7.59 (1H, d, 1=1.8112), 7.32- 7.40 (51
1,H d, 3=8VG1@2)39% 15 (211, s), 4.00 m), 6.89 (1 (31FCTHP0HBY4(38, s),
2.42(31!, s) 71 ..),.Sycl1,0 Me 121-123 820 (111, lad, 1=6.6Hz), 7.79
(111, s), 7.62 (111, bd, J=9.1Hz), 7.57 (111, d, J=2.111z), 7.42 (1H,
66,3=2.1, 8.3Hz), 7.13-7.18 (111, m), 6.92 (I H, d,J=8.3Hz), 6.77 (11li, bt,
J.-6.6Hz), 4.00 (311, s), 3.90 (2H, d, 3=7.1Hz), 1.31.1.42(113, m,
g.gsigiaf(z%léon%,92t§§—2.40(28, in) ~4%2 0--0-cr10 164-165 8.11 (18, Id,
=7.111z), 7.90-7. -1, m, 7.81 (111, s), 7.62 (1H_d, 1= ,
7.32-7.38(2@;eﬁfprezouhqtepy?%is}d%aq(%927? P%FFI _fmf.ﬁﬁyét§¥é§t)

2 - 60-
009/139076o%otﬁgjégg?ggﬁQggggggd7§Tmample Compound 237).

Preparation of Example Compounds 24, 25, 42, 43, 48, 49

and 84

5 The compounds of Examples 24, 25, 42, 43, 48, 49
and 84 were prepared by repeating the procedures described
in Example 23 using the appropriate starting materials.
Example 28

Preparation of 2- (A-benzyloxy-3-methoxyphenyl) imidazo[1, 2-

10 alpyrimidine

To 30 ml of an acetonitrile solutilon of 3.9 g

(16 mmol) of 47-hydroxy=-3’-methoxy-2-bromoacetophenone was
added 3.2 g (34 mmol) of 2-aminopyrimidine, and the
mixture was stirred at 65°C for 2 hours. The precipitated

15 crystals were suction filtered and dissolved in 100 ml of
50% methanol. This solution was mixed with 1.3 g of
sodium hydrogencarbonate and stirred at room temperature
for 10 minutes. The precipitated crystals were suction
filtered, and recrystallized from 50 ml of 50% methanol,

20 thereby giving 2.4 g of 2-(4-hydroxy-3-
methoxyphenyl)imidazo[l,2-alpyrimidine in an yield of 62%.
Melting point: 230-233°C
IH-NMR (DMSO-dg, &): 9.21(1H, s), 8.92(1H, &d, J = 2.i,
6.7 Hz), 8.48(1H, dd, J = 2.1, 4.1 Hz), 8.25(1H, =),

25 7.57(1H, 4, J= 1.5 Hz), 7.54(1H, dd, J= 1.5, 7.9 Hz),



Cl-CTho Q@ _cp Met)Me 132-133 7.96 1=1.7Hz), (114, 1=6.6114, (111, bd,
1=6.611z), 7.75 (111, s), 7.60 (IH, d, 7.37-7.40(314, m, 7.31-7.35 (2H,
m, 6.93 bd, J=6.614z), 6.90 (111, 6,14.3Hz), 6.66 (18, t, 5.15(214 s),
4.01 (311, s), 2.66 (314, s) 74 NeraTho 2 - c-9 Mene 144-1467,39 7.97
J=8. 7Hz), Wwbl2009/13%07¢ (1H, bd, 1=6.6Hz), 7.76 (114, s), PCTOBY\®N5ITY 7.61
(1H, d, 1=2.1Hz), 7.57 (2H, d, J-8.7Hz), (1H, dd., 2.1, 8.3Hz), 6.94 (111,
b4J=7.1Hz), 6.87 d, 3=8.3Hz), 6.67 (114, dd, 1=6.6,7.1Hz), 5.23(28. 4.02
(38, s), 2.66 (314, s) 75 C-0-2-c MeOCO.... 164-166 7.76 (114, s), 7.73
(IH Id, 1,--6.611z), 7.64 (111, bs), 7.50- 7 52 (211, in), 729-7.40 (814,
m, 6.88 (1H, d, 7=3.3Hz), 6.59 (IH, ‘6&7 6.6, 7.1Hz), 6 44 (111, 1d,
1=7. 1Hz), 5.39 (214, s), 5. 14(2VV s), 3,99 (311, s)
7.02(1H, dd, J = 4. 6.7 Hz), 6.86(1H, d, J‘— 7 9 Hz),
3.87(3H, s)
To 4.2 ml of an anhydrous DMF suspension of 0.50
g (2.1 mmol) of the above-obtalned compound at a.
5 temperature of 0°C was added 0.34 g (2.3 mmol) of
potassium carbonate. The mixture was stirred for 30
minutes, 0.41 g (2.4 mmol) of benzyl bromide was added
dropwise followed by stirring for 15 minutes at 0°C, for
20 minutes at room temperature, and for 16 hours at 40°C.
10 The reaction mixture was added to 20 ml of water at room
temperature and stirred for 1 hour. The precipitated
crystals were then collected by suction filtration,
thereby yielding 0.72 g of crude crystals of the desired
compound.
15 These crude crystals were purified using a
silica gel column (10 g silica gel, eluant: methylene
chloride/methanol = 50/1). The desired compound was
recrystallized from methylene chloride/diethyl ether in an

amount of 0.55 g {(yield: 79%).

20 Preparation of Compound of Example 29

Example Compound 29 was prepared by repeating
the procedures described in Example 28 using the
appropriate starting materials.

Example 76

25 Preparation of 2-(4-benzyloxy-3-




H OTh2- CC Me 219-221 (DWS0-66) 12.74(18. s), 7.80 (1El, d, 1=2.1Hz), 7.72
(11-1, dd,J=2.1, 8.3Hz), 1.61-7.64(114, la), 7.47.7.52(314, m),
7.40-7.44(28. n), 7.33-737 (111, m, 7.22 (1H, 6, .1.03.3Hz), 7.14-7.19
(2H, m), 5.18 (2g s), 3.90 (311, s) - 77 Cl-ChH Me2-CCl 204- 206 pnso- ao
11. 96( 111, W WP EYG8(1H, d, J=2.0Hz), 7.75(11l, It), 7PEHURWISAFR41=2.0,
8.4Hz), 7.46(111, 1t), 735-7.44(411, m), 7.18-7.24(211, n), 6,95(111, d,
3=8.4Hz), 5.17(214, s), 3.98(314,$) _ 78 0- \D p_i:Dc) Me 108-109 8.03(111,
d, 1=8.4Hz), 7.87(111, d, J=7.6Hz), 1,73(18 6, 1=2.0Hz), 7.52(111, dd,
1=2.0, 13, 13Hz), 7.45-7.48(3K es), 7. 28-7.39(414, m), 695(1H d, 1=8.8hz),

5.24(28, s), 4.03(311, s) ... nz/z 34890 (MK) 79 0-1:, 2 cri) MeO 190-192
(02450-4) 8.30-8.32 (214 8.22 (114, s), 7.73 (114, 1d, 1=1.7Hz),
7.64-7. 66(3m@th¢ﬁYPhP”Wi b¢@%ﬁm¥dﬁz°i§1 7. 8.3Hz), 7.34-7.48(58, in), 7.19
(111, d,38,3117).. 5.16(28. s), 3.91 (38 s) 80 C
C1-0-' 09 _ c-z_hﬁﬁéHC| 162- 163

Tn 20 ml of methylene chloride was suspended 2.0

g (7.7 mmol) of 4-benzyloxy-3-methoxy benzoic acid. DMF

5 {0.05 g) and thionyl chloride {0.68 ml) were added to this
suspension. The mixture was stirred at 50°C for 2 hours.
At a temperature of 0°C, 20 ml of pyridine wherein 1.1 g
(8.0 mmol) of 2-nitroaniline had been dissolved at room
temperature was added dripwise to the mixture. The

10 wmixture was stirred for 2 hours at room temperature, and
water was added thereto to extract the methylene chloride
phase; The extract was dried over anhydrous magnesium
sulfate, and the solvent was distilled off. The crystals
thus obtained were recrystallized using methylene

15 chloride-hexane, thereby yielding 1.5 ¢ of N-(2-
nitrophenyl)“4—benzyloxy—3—methoxybenzamide crystals.
l3-NMR (DMSO-dg, &): 11.32(1H, br s), 8.99(1H, d, J = 8.0
Hz), 8.27(1H, 4, J = 7.6 Hz), 7.70(1H, dd, o= 7.6, 7.6 Hz},
7.59(1H, d, J = 2.0 Hz), 7.51(1H, dd, J = 2.0, 8.4 Hz),

20 7.30-7.47{5H, m), 7.20(1H, dd, J = 7.6, 8.0 Hz), 6.599(1H,
d, J= 8.4 Hz)
(Step 2)

~The crystals (1.5 g) obtained above were

suspended in 100 ml of ethanol. This suspension was mixed

25 with 4.5 g of tin chloride 2-hydrate and stirred at 80°C



8.09 (111, 6, 1.=1.8Hz), 7.80 (111, s), 7.59 (1H d, .2.111z), 7.32-7.40
(513, M 7.25 (111, d, 1=1.8Hz), 6.90 (Iki, cf, 14. 2Hz) 5.1% (211, s),
4.00 (38, s) - 81 NG-OThLNI3-t | MP-C a 187-189 8.09 (1H, d, J=1.5Hz), 7.81
(111, s), 7.67 (2E1, d, 1.7,911z), 7.61 (IH, d,2.1H), 7.57 (211, d,
1=7.9117), Woro89136dz 1, dd, 1=2.1, 8.2Hz), 7.25 (111, dpCLamo@4sdzo:6. 88
(114, d, 1=8.2Hz), 5.23 (21l, s), 4.02 (311, s) _ 82 13M2_, Cl12 MeMe
122-124 7.97 (18, d, 1=6.7Hz), 7.76 (IH, s), 7.61 (114, d, 1=2.5Hz), 7.43
(114, It, 1=7.611z), 7.40 (111, dd, 1=2.5, 8.5Hz), 7.24-7.30 (214, m),
6.92-6.95 (111, m), 6.93 (111, d, 34.5Hz), 6.67 (111, t, 1=6.7Hz), 5.19
(21{, 0,4.01 (311, s), 2.66 (311, s)-583 Me Me 147-148 7.87-7.88 (114, n,
7.70 (111, 's), 7,59 (111, d, 1=2.1Kz), 7.51 (111, d J=9.111z), 7.44 (1|
t, J=7.9Hz) fo7.Beolrs,, BE: repctiog Wiggurerwea. Fides (p1icenyo° %?%o (111,

|
|
dd,1=1.7, 9. 1Hz), 6.92 (I H d, 1=8.3Hz), 5. : .
(13?%31?) sa?a’gr)%j%fg\/@?dgﬂm"@ydimefﬁggg’%%% %%%,(1 ???8}75.913“1%% %,%g: o2
=1.8117), 7. . 177, OHS).. L. 4 , b o -7 ,
ro) oo (Hiaetrey 5§ epp{ed ety et ovelatedlithe hotRel S1L30,
(311, S) - Y0 2000/139076r B REY 3P2008 059294085n1 of ethyl

5 acetate. The mixture (ethyl acetate phase) was

31

sequentially washed with water and brine. The organic
phase (ethyl acetate phase} thus obtained was dried over
anhydrous magnesium sulfate. The solvent was distilied
of £, and the residue was crystallized by diethyl ether,

10 thereby yielding the desired compound in an amount of 1.2
g.

Preparation of the compound of Example 77

Example Compound 77- was prepared by repeating
the procedures described in Example 76 using the
15 appropriate starting materials.
Example 78

Preparation of 2-(4-benzylioxy-—3-

methoxyphenyl)benzothiazole

in methylene chloride (10 ml) was suspended 2.0
20 g (7.7 mmol) of 4-benzyloxry-3-methoxy benzoic acid. To
this suspension was added 0.05 g of DMF and_O.68 ml of
thionyl chloride, followed by stirring at 50°C for 2 hours.
This reaction solution was introduced dropwise at 0°C into
a solution wherein 1.2 g (9.3 mmol) of 2-aminothiophenol

25 had been dissolved in 10 ml of pyridine at room



Me030 168-1697.75 7.29-7.40 1=7.1Hz), s), (11li, s), 7.72 (111, bd

J=7.1114, 7.47-7,52(41', n), (611, n), 6.83 (113,)6,1:3.3£E),16.5§ (113,

It 6.44 (111, bd, 1-4.111z), 5.39 (2H, s), 5.12 (2H 3.99(31!, s) 86
NO- (3-Th_cy _ctsc 7.76 7.50-7.58(413, 169-170 1=8.3Hz), 5.39 (Hi, s), 7.73
(111, bd, YE6208M3p0767. 65-7. 67 (311, m), ), 7,30-7.41( RCTIPIRY9B48E (111

cl | 6.59 (111, It, 1=6.6Hz), 6.44 (111, bd, 1=6.6112), (211, s), 5.22
(2H, s), 4.01 (311, s) 87 Br - ¢t - p_ cc MeOO. ...... ?tg( S
108-1091=6. 611z), 7.77 s), (111, s), 7.74 (114, bd, 3=6.6Hz), 7.51-7.53

211, , 1.25-7. =
é.45 (211, bd? 5:2?6ﬁ§§?’5hlb ?é?i,(i%iLS?igj(gifrEZiog'?gsflgi’-btés
Orhil}-cc Mwe 189-191 :
temparature. The mixture was further stirred overnight at
room temperature, diluted with water, and subjected to
ethyl acetate extraction (50 ml x 2 times). The extracts
were dried over anhydrous magnesium sulfate, and the
5 golvent was distilled off. The residue thus obtained was
dissolved in 30 ml of toluene. This toluene solution was
heated to reflux overnight while water was distilled off.
Toluene was removed from this solution by distillation
under reduced preésure, and the residue was purified using
10 a silica gel column (eluant: ethyl acetate/hexane = 1/5).
The solvent was distilled off under reduced pressure.
Using the crystals thus obtained, the desired compound was
recrystallized in an amount of 0.18 g from methylene
chioride-hexane.
15 Example 95

Preparation of 4~ (4-benzyloxy-3-methoxyphenyl)-2- (4-

trifivoromethylphenyl)imidazole

Potassium hydrogencarbenate (2.2 g, 29.0 mmcl)
and o-bromo-4-benzylory-3-methoxyacetophenone (1.9 g, 7.3
20 mmol) were sugpended in a mixture of water (2.5 ml) and
THF (10 ml). To this suspension was mixed 2.4 g (7.3
mmol) of 4-trifluoromethyl benzamidine at a temperature of
70°C, followed by stirring for 1 hour. The mixture was
cooled to room temperature, mixed with 70 ml of ethyi

25 acetate, and stirred for 30 minutes. The solution thus



(101v1SO46) 8.75 (111,15s), 8.42 (113, dd, f=2.1, 5.4Hz), 7.62 (IH, d,

| =2. 1HA 7.56(11!, dd, 1=2.1, 8.3Hz), 735- 7.49 (711, nm), 7.22(11!, d,
3=8.3Hz), 5.18 (211, s), 4.12 (311, s), 190 (311, s) 89 CI-40,-- \

_.Cc MaoOMe 132-134 7.76 (111, s), 7.74 (11!, d; 1=6.7Hz), 7.67 (111, d,
1=2. 0Hz), WBHoF134@638, ), 7.32.7.35(211, n), 6.88 (11PCTLP20084BoR#z), 6.67
(IH, 66, 1=6.7, 7.6Hz), 6.44 (111, d, J-7.611z), 5.14 (2H, s), 4.04 (311,
a), 4.00 (311, s) - 90 Ch cHfrsa_ c-...c nmsOH 220-222 (DMBO 66) 8.28 (11
s), 7.99 (12, 66,1=0.8, 6.611z), 7.59 (111, 6,, Js4.7Hz), 7.44-7.51 (511,
m, 7.08 (IH d, 1=8.311z), 6.67 (111, 1d, 1=6.6Hz), 6.48(11!, dd, 1=0.8
6.611z), 5.12 (21!, s), 3.67 (311, s)5281 MeO 119420 8.10(11!, bd, ’
1=6.7Hz), 7.79 (IH, s), 7.60-7.63 (211, in), bt, 1=7.9Hz), 7.39 (111, dd,
1=2.1, 82Hz)bFaiied was FeguegiimllyswaghedFiith Waée§4a%q_ rigper1289y)

0. 74. 6 78( 81§1e?ove5r %%hyé%&us SIRagne51LJm smilll_;at I?ez ch;lvegt’)QQQ
rdistilled off under reduced pressure. The residue was
purified using a silica gel column (eluant: ethyl

5 acetate/hexane = 1/1), and the residual compound thus
obtained was dissolved in a mixture of 20 ml of ethyl
acetate and 5 ml of ethanol. At room temperature 1.9 ml
of a 4N 1,4-dioxane solution of hydrochloric acid was
added dropwise to this solution. The hydrochloride salt

10 thus produced was filtered and dried at 60°C under reduced
pressure overnight, thereby giving the desired compound in
an amount of 2.0 g (yield: 59%}.

Preparation of Example Compound 79

The compound of Example 79 was prepared by
15 repeating the procedures described in Example 95 using the
appropriate starting materials.

The following Table 1 shows the structures and
properties (melting points, 'E-NMR spectroscopic data, and
nass spectrometric data) of the compounds obtained in the

20 Examples above. Abbreviations in the tables are:
Me: methyl
MeQ: methoxy
Et: ethyl
EtQ (OEt): ethoxy

25 n-Pr: n-propyl



Me 138-139 8.09 (111, bd,1.---6.711z), 7.78 (111, s), 7.60-7.63(211, M
7.55 (1H, d, 1=821.17), 7,40 (111, 6, 1=2.11-1z), 7.37 (111, dd, 1-2.1,
8.2Hz), 7.26 (1H, dd, 1=2.1, 8, 2Hz), 7.13-7.17 (11!, es), 6.89 (H, d,

1=8. 2Hz), 6.76 (1H, bt, 1=6.2Hz). 5. 23 (211, s), 4.02 (311, s) - 93

SECt Thr e SDWO®0YB907638 8. 10 (1H, d, J=6.7Hz), 7.80 (1HPCAJR208H592963( 21!
1:11), 7.49-7.56 (111, n), 7.40 (1H, del, J=2.1, 8.5Hz), 7.13-7.18 (111,
M, 6.96 (1H, d, 1=8.5Hz), 6.80-6.90 (211, m), 6.77 (1H, 1*, 1=6.7Hz), 5,19
(213, s), 4.00 (311, s) 94 r 115-117 8.10 (1H, bd, J=6.7Hz), 7.80 (1H,
s), 7.62 (111, bd, 1=9.1Hz), 7.61 on, Gi, 1=2.1Hz), 7.40 (111, dd, 1=11,
8.211z), 7,28-7.33 (111, n), 7.13-7.T83C1H, n), 6.93-7.06 (311, na). 6.77
(IH, bt, 1=6.7Hz), 5.23 (2H,_s), 4,02 (311, s) 95 H Me HCl OF3 247- 249
(DlVLsc>d6)n8Pya (Om-Eg) - 12805 RA%Y 8,26 (1H, s), 8.04 (2H, d, 1=8,3Hz),
7.73(81!. 1 7.56 (111, dd, MA, 8.3Hz), 7.33-7.49 (511, n), 7.19
(111, 6, 1= § é?&)gé%F%F?t 511, 's), 3.91 (38, s) 96 Cl-0-b _co, Br Mep 178- 180
824-825 (1H, an), 7.75 (11- 1 s), 7.57 (1H, d, J=2.1Hz), 7.50 (111, d,

1=9. 5Hz), 7.32-740 (511, m), 721 (111, dd, J=2.1, 9.5117), 6.90 (113, d,
3=8.3Hz), 5,15 (211, s), 4.00 (3H, s) -



WD 2009/ 139076- 62- PCT/ JP2008/ 059294 97 0-2-en me 165- 166S=9, 611z),
8.24-8.25 7.59 1=2.1, (111, n), 7.75 (111, s), 7.67 (211, d, J=8.3Hz), (IH,
d, J=2.111z), 7.57 (2H, d,1=8.314z), 751 (111, d, 7.35 (111, dd, J=2.1,
8.3Hz), 7.22 (114, dd, 9.6Hz), 6.88 (111,4 1=8.3Hz), 5.23 (211, 0, 4.01
H a) 98 Wo@ew1eilsOr MeMe 164- 1654¢ 211, 8.10 (111, berTuRoTsopid, s),
7.57 (1H, d, 1=2.1Hz), 7.27- 7.46 (611, m), 7.03 (111, 1/0, 6.92 (10, d,
1e83Hz), 5.20 s), 4.01 (3H, s), 2.64 (311, s) 99 0-2-sr MOMe 177-178 8.11
(11-1, bs)1§7.71 (111, s), 7.66 (211, d, 1e43.3Hz), 7.59 (113, d, I=1.7Hz),

7.56 (ZI 11--9?117\ 7 36 {1I-l dd—3=1-—7 07112), 704111, bE),
6. 87 ( 1Hpemgre]) 8 71fmcw5 53 (UL 01 (APECRIm gy diy w1,

0-'0,c) _| (rNsy 8,07 (1EL, 4, J=6.8817), 7.75 (1H, ), 7.59-7.62 (H, ?c'!,
¢ >——\: 2,46 (2, d, J=7.6Hiz), 7.27-7.39 (48, m), 7.15 (UF,

1 p’ﬁ:@ 181295 |1og g 7,65, 6.93 (1H, 4, J=8.4Hz), 6.74 (18], dd, 6.8, -

7.6%12), 5.19 (2H, 9, 4.00 GE,

8,11 ¢1H, 4, J=6.4Hz), 7.74 (1K, & I=2.0Hz), 7.67 (1L,

D_\; % d6, J=2.0, §.4Hz), 7.63 (1H, 4, 1=9.28z), 747 (24, 4,

2 ' 103-104  |T=7.6Hz), 7.38 (2H, dd, J=7.2, 7.6ELz), 7.31-7.33 (1H, m),
e 7.23-7.26 (1H, m), 6.99 (11, d, J=8.4Hz), 6.94 (IE, dd,

6.4, B.OHz), 5.22 (2, 5), 401 (3H, 5)

8,17 (18, 4, J=6.88z), 7.73 (1K, 4, J=2.0Hz), 7.66 (1H,

= ad, 1=2.0, 8.4Fz), 7.62 (1H, d, J=0.21), 7.47 (231, 4,
3 M5-117  |7=7.65%), 7.38 (2H, dd, 7.6, 8.0Hz), 7.27-1.37 (1H, m), _
Me 7.25 (18, dd, J-6.8, 9.251), 6.99 (1H, d, 1=8.4Hz), 6.93

(1H, dd, 3-6.4, 6.84z), 5.22 (2, ), 4.01 (35, )

2,08 (d;, =179, 1.1 Bz, 1H), 7.78 (4, T=0.5 Hz, 11),
7.63-7.61 (overlap of 2F0), 7.60+7.53 (m, 1H), 7.38 (dd, I
4 N H5117 |- 8.2, 2.2 Hz, 1HD, 7.30-7.25 (m, TH), 7.18-7.04 (overiap |  neiz 3492 (MED)
of 3H), 6.97 (4, T = 8.2 Hiz, 1H), 6.75 (ddd, § =6.7, 6.6,
Me 1.1 Hz, 1H), 5.26 (5, 2H), 4,01 (5, 3H)

E

8083 1279, L1 Bz, 1) 717 (& 1 =06 13,
7.63-7.58 (overlap of 2 H), 7.39-7.12 {overlap of 5K, iz 40,1 {MEH)
5 ; o §;> <,1> U-UR 596,96 (m, 1D, 6.91 (d, T= 8.2 Hz, [H), 6.75 (ddd, T =
Me : 6.7, 6:6, 1.1 Tz TH), 5.17 (5, 250, 481 (5, 3H)

8.09 (15, be, J=6.6H), .78 (1M, 5), 7.61 (1H, bd,

79, }EEz), 7.60 (1H, &, Jo2. 1H2), 7.40-7.45 (2H, m), 7.38
3 144-146 {15, dd, J=2.1, 8.3KL), 7.137.17 (1H, m), 7.02-7.08 28, _
X ), 6.92 (1B, 4, 1-8.3EL), 6.76 (1H, bt, J=6.642), 5.14

(2H, ), 4.00 (3H, 5}

o~ 8.09 (1, bd, J~6.6F52), 7.78 (IH, s}, 7.56-7.6% (6H, m),
T —Q—{L’Q 7.7 (LI dd, I=2.5, 8.35), 7.13-7.17 (1H, m), 6,06 (1EL
7 VLT3 |3 g 3Fim), 7.76 (1H, bt, J=6.6E), 5.24 (2H, 9), 401 -
MeQ a £ s)

Fs 8,10 (111, bd, J=6.6Hz), 7.80 (1, &), 759-7.69 (4%, m),
738 (1M d J=2.1, 8.9H), 7.13.7.18 (1, m), 7.04-7.09

8 . 12526 |y o), 6.89 (18, d, J=8.3Hz), 677 (EL bt, J=6.6F12), -
Med 537 (28, ), 4.04 (35, §)

8.08 (11, d, J=7.28iz), 7.76 {1H, &), 7.58-7.62 (2H, m), .
we—{ }—\ 7.35 (iH, 4, 3=8.0Hz), 7.3¢ (24, d, I=8.0Fz), 7.17 (2H,
9 ) ‘Q—ﬁ,@ 135-457  |J=R.0Hz), 7.127.15 (1K, m), 6.93 (1H, &, J=8.0Hz), 6.74
Med (1H, dd, ]=6.8, 7.282), 5.16 (2H, 5), 4.00 (33, &), 2.34
(3H, 5)

8.07 (br dd, T= 6.9, 0.8 Bz, 18), 7.77 (s, 1H), 7.62-7.59

cn—@—\o : 9,0.8 By, 1), 7. 627,
0 «Q—@ vipges (62D, 741732 (ovedap of SED, 7.077.11 (o, 18D, i 3652 D)

s 6.90 {dd, =84, 0.7 Hz, 1H}, 6.77-6.72 (m, 1H), 5.14 (5,
=

259, 4.00 {5, 3)
D 8,09 (1H, bd, J=6.6%%2), 779 (11, 9, 7.61 {1, &,
Med Q S =9, 1Hz), 7,57 (1, d, 1=2.1Ha), 7.45 (14, dd, J=2.1,
1 wed! 82.89

8.3Hz), 7.12+7.17 (1H, m), 6.53 (K], 4, }=8.3Hz), 6.76 -
(1H, bt, =6.6H2), 4.00 (3, ), 392 (3H, 9

(CD0D) 8.2 (4, 1H), .65 (m, 2H), 7.50-7.28 {m, 5,
12 N 125-131  |7.20 @ 1H), 7.01 (m, 355, 6.80 (m, 1ED, 5.21 (s, 2H), iz 531 (VI
Me 5.92 s, 3H)




158-160 8.19 (111, s), 7.65 (111, s), 7.58 W, d,J=1.8Hz), 7.44- 7.46 (2H,
m, 727-738(411, n), 6.92 (111, d, 1=8.2Hz), 5.20 (211, s), 4.01 (311, O,
2.68 (311, s), 242 (3H, s) 101 110-0-'0-Bre 4 BOMe 180-181 8.19 (111, 5),
7.66 (1H, s), 7.65 (211, d,J=8.3Hz), 7.60 (111, d, 1=2.1Hz), 7.56 (21l, d,
J=8.311z) , WBBAYBVEd, 1=2.1, 8.3H35- 6.86 (111, d, 1=8CBHBI08AF9298 (211,
s), 4.01 (311, s), 2.68 (311, s), 2.42 (311, s) 102 2-CC Me - - 8.08 (br
d, 1=6.6H, 1.11), 7.77 (br s, 111), 7.63-759 (overlap of 210, 7.40-7.36

(overlap of—5#8—7—17=7-TZ (M TH)| 6.96 01, 1= 8 2Hz, |111), 6.5 (br 0,1

(-

6.7 Hz[ 111 6 (s 13),| 4.00 ﬁamﬁiks]z y 78108 B, ssms)gl-l) mz 38713 (MN 103
Or ECTECCD 239 5%@‘@\?‘2 dgd, " | ““d’ﬁ7 e B m”;";g@ﬁ?‘) , 7714 111, 03
Hz,), 7.5 -7/21 on, 114, 7.34 - 7. (m 1 11), 7.44 - {7.49 (oveérlap of 2
H)y, 757 f(e—1r1t; 8 5Hz){—7-65 Cl I"1IT, T = 8.5 Hz), 7.87 -7191
(overl apj of 411) " 1 H1l-= 399@@&95@85(&&, d;z)?&ﬂl J =1}4 Hz) in&

3113 (ML) ¢ 104 790 [P0/ & Ss ey | 7.79 4, |111), 7.60
(s, 111)| 7.5% (d, 1FD "7 40 (6. 11% QE 5£%£§11 Ve 5|6 1/4 1.15 (d,

21), 6.8pfd1210—63fs—t+t— 5201 (S, ALU 3797 (5, 314) 7V€ 367 4410 105

v

'_A
O

i " 7,86 (18, bs), 7.68 (LK, <), 7.59 {11, d, F=2.08), 7.52
crrocribjOMo O—\O j'\’;’m o (4 1°9.2H), 749 (H, d, 7.6H), 727738 (4, m),
15 Ve 85136 1700 18, dd, I=2.0, 9.2Hz), 6.52 (IEL ¢, I=8.4Hz), 5.19 -
(24, 5), 4.00 (3H, £), 230 GH, 5)

7.96 (1, bd, =7.0H2), 7.69 (1H, ), 7.58 (11, &,
Q_\; J-2.045=), 7.45-7.47 (24, m), 7.27-7.39 (5H, m), 6.93
16 o 1B g, Je8.5Ha), 6.59 (1K, 44, =18, T0HE), 5.19 (2H, -
Mo

s), 4.00 (3H, ¢), 2.39 (3H, 5)

! 8.45-8.47 (14, m), 7.35 (LH, bs), 7.69 (1H, bd, J=9.4H),
. tmags |75 6 T=2.1Hz), 745747 (2H, m), 7.35-7.39 (3H,
i Me i 1m), 7.28-7.3% (2H, m), 6.95 (1H, d, J=8.5H), 5.20 (2H, -

<), 4.01 (3, 5)

Oa\c] Ot 8.12 (1K, m), 7.74 (1H, 5), 7.54-7.57 (2H, m), 7.44-7.47
18 W 177479 |2, o), 7.26-7.39 (4, m), 7.12 (1H, dd, J=2.1, 9.7Hz),
B

5.53 (1H, d, J=8,2Hz), 5.20 (2H, <), 4,00 (311, )

c 8,10 (1H, bd, J=6.7Hz), 7.74 (IE, d, J=2,1Hz}, 7.65 (1H,
. Ci ad, 3=2.1, 8,5Hz), 7.62 (11, bd, F=9.1Hz), 7.39-7.42 (2H,
19 139-140  jm), 7.33-7,36 (2H, m), 7.22-7.26 (11, m), 6.95 (15, d,

Me J=8.55z), 6.93 (1H, bt, J=6.7Hz), 5.17 (2H, 5), 4.01 (35,
s)

8.1 (18, ba, J=6.7Eiz), 7.74 (1H, d, J=2.1Hz), 7.66 (LI,
Q‘\, @ dd J=2.1, 8.5E), 763 (1, bd, J=9.1K2), 7.31-7.37 (14,
20 -Q—m 1044105 ), 7.19-7.27 (3H, m), 6.97-7.02 (I, m), 6.96 (1K, 6,
Meds J=8.5Hz), 6.93 (1H, bt, J=6.7Hz), 5.21 (2H, ), 402 (3H,
s

$.10 (151, bd, J=6.7Hz), 7.79 (18, 8), 7.60-7.63 (2H, nd),

. 748 (15 bs), 7.38 (UHL dd, J=2.1, 8.5Hz), 7.27-7.35 (3K,

U : LS L 137,18 (I8, o), 6.91 (LK, &, J=3.5Ei), 6.76 (18], -
Me0 bt, 1=6.7Hz), 5.16 (2F, 5), 4.02 (3H, )

G 8,10 (br &, = 6.6 Hz, 1H), 7.79 (5, 1H), 7.64-7.57
cl—@—\a " (overlap of 3, 7.45 (d, I= 8.5 Bz, 1), 7.40-7.36 m,
n W 136139 |1ED), 7.3147.26 (m, TED, 7.19-7.13 (m, KD, 6.80 (4, J = iz 399.1 (M)
Med! 8.6 Hz, 11), 6.77 (ddd, § = 6.8, 67, L1 Hz, 1H), 5.12 (5
2H), 401 (s, 36

7.66 (18, 9), 7.47 (14, 4 J=2.1E2), 7.42 QK 4,
— 8 4 4H2), 7.38-7.40 (2E, m), 7.32-7,35 (2H, m), 7.23
= “ °@‘€Ij 126128 | oyyr aq, T0.1, 8.2652), 687 (1EL &, J=B.2Hz), 6.82 (IH, -
Med 3, Ja.4112), 5.14 (2, 3, 3.98 (3H, 9)

7.66 (1H, €, 7.47 (1B, d, J=2.1H), 743-7.46 (2H, m),
7.42 (13, bd, =4 .4Hz), 7.35-7.39 (24, m), 7.28-7.32
24 Q_\G—Q—&,f} 130132 [(1H,m), 7.23 (3K, dd, J=2.1, £.2Hz), 6.50 (EH], 4,
Medt J=8.2H2), 6.83 (1H, bd, 1=4,45%), 5.19 (24, 5), 3.99 (3K,
5




(CO304) 8. 38 (d,

_ 110, 7.62-7.54 (m 2H), 7.47.722 (overlap of 611), 7.14
(s, 114, 6.98-6.89 (m 311), 5.50 (g, 111), 3.96 (s, 311), 1.70 (6, 311)

I nk 3452 (ML11) 106 |adb OMo 8.55 (cl, | = 7.1 Hz, 1H), 7.72 (1r s, 113),
7.62 (cl, 1 =9.21t, 1Il), 7.40-7.29 (overlap of 4 11), 7.23-7.20 (drl,

= 82, 1.9 MOQ20094BYG767. 16- 713 (d, J=568.2 Hz, 111), 7.08r6TOR20{830522% ap of

413),

3.86 (s,

311)

(CD300) 8.48 (br d, 111),

7. 24-7 08 lf\\lr\v-l

ink 317.3 (mi-n 107 N

LN

10 ocil
7.70-7.55 (overlap of 413),

0.1:rOM e F30

7.40-7.28 (overlap

01311),
(s, 313)
1=7.6 Hz
7.19(1H,
d, 1=8.

ni z
), 7. P
66 ,
|—|7)

3=7.6, °8.

%%ﬁ”

6. Rn{111

HT‘IZ)

O ofl),

D bam)o,

l.—6--—-Q

0B e 148§

7. 07(1

698 br—t, 111y,

732-65@1#; 79 R, BOFRLE P

b. 4
o 8 8 1 Sie i b.66 6, d=usaf

1 (s,
b Hz), 7.
él, 1=7.6
1=8.0 Hz

21

), 3.92
70(211, d,
114

, 6.97(1H,

2009/ 139

076-6

26

3- P%% JP26 8/05

MeO

==9uv. 0,

114-115

D294 10

63 (3H,
i( &), 7.06(111, d,
I =\ \nn
bd,1= 63(!1{ 6 (1
), 7.40\7 ), 7. m
(151, dd, 321, 2. 5Hz),7 15-7.19 (1H, ), 6.54 (1, &
J=8,5Hz), 6.83 (1H, dt, }=0.9, 6,7Hz), 5.17 (2H, 5), 3.59

(1, 3), 2.63 (3H, &)

. 30

27

118120

4, J=0.1Hz), 735 (2H, , J=7.9Hz), 7.14-7.20 (41, m),
5.96 (18, d, 1=3.28z), 6.84 (LH, dy, =12, 6.7Ez), 5.18
(2H, 5), 3.98 (3H, ), 2.62 (3H, ), 2.35 (3H, )

7.88 (1H, bd, J=6.7Hz), 7.63 (iH, bd, J=9.1Hz), 7.44 (1H,

28

SASeRee

168-16%

8,50 (1K, dd, J=1.8, 4.1Hz), 8.39 (13, dd, I=1.8, 6.7E%),
7.75 (1H, &, J=2.1Hz), 7.73 (1H, §), 7.29-7.47 (68, ra),
6.53 (1H, d, J-8.2H52), 6.83 (1H, dd, J=4.1, 6.7Hz), 5.21
(2H, 5), 4.01 38, )

2%

216218

8.51 (HE, dd, 1=2.1, 4.1¢1z), 8.40 (1H, dd, 7=2.1, 6.7Hz),
.76 (18, 3, J=1.8%L), 7.75 (1H, §), 7.39-7.42 (3, m),
7.33-7.35 (3H, m), 6.90 (1, & J=8.5Hz), 6.85 (IH, dd,
J=4.1, 6.7Hz), 5.17 (26, s), 4.01 (35, &

30

pASAgeses

175177

2.11 (br &, J= 6.6 Hz, TH), 7.80 (3, 1ED, 7.69-7.57
(overlap of 6H), 7.38 (br dd, J = 8.4, 1.8 Ha, 1HD), 7.20-
7.15 {m, 111), 6.88 (br d, J =85 Hz, 1H), 678 (br t, =
6.7 Hz, 15), 5.24 {5, 2H), 4.02 (5, 3H)

miz 356.2 (MEL)

31

B”{}ng}_gij

136-137

8,09 (1H, bd, 3=6.7Hz), 7.78 (1, s), 7.60-7,63 (2H, ),
7.49 (2H, d, }=8.21%), 7.37 (1H, dd, J=2.1, 8.2Hz), 7.33
(2H, 4, J=8.28), 7.13-1.17 (1K, m), 6.89 (1H, 4,

I=8.2582), 6.76 (1H, bt, J=6.7HZ), 5.13 (2H, 9), 4.00 GH,
s}

3z

140-142

7.88 (1H, bs), 7.70 (1H, 5), 7.59 (18, d, F=1.8F), 7.51
(1H, &, J=0.1Hz), 7.38-7.40 (2H, m), 7.32-7.36 {3H, m),
7.00 (1H, dd, I=1.5, 9.1Hz), 6,89 (UE, d, J=8.5Hz2), 5,15
(2H, §), 4,00 (3, 5}, 2.31 (3K, )

33

130-132

7.67 (s, 1H), 7.63 (4. F= 1.9 Bz, 1H), 7.55{d, I=0.1 Hz,
1H), 7.49-7.26 (overlap of 65D, 7.15 (dd, §= 9.0, 6.9 Hz,
TH), 6,95 (¢, = 8.3 Hz, 1H), 661 (br d, J = 6.8 Hz, 1H),
5,21 (s, 2E), £.02 (5, 35D, 2.62 (5, 3ED

miz 3451 (MBED)

34

93-100

7.98 {4, 1H), 7.77 (5, LE), 7.60 {5, 1H), 7.25-7.50(m, 6H),
6.94(d, 2HD), 6.65(, 1ED, 5.20(s, ZH), 4.00(3, 3H), 2.65(5,
3H)

m/t 345QMH")

35

MeO

165-167

8.00 (1K, bd, J=7.0Hz), 7.78 (EH, 5}, 7.61 (1F, bd,
1=9.1Hz), 7.59 (1H, d, §=2.1Hz), 7.36-7.40 (3H, m), 7.12-
7,17 (14, m), 6.95 (1H, d, J=8.25), 6,85-6.92 (2H, m),
6.76 (1B, b, J=7.0Hz), 5.12 (2H, §), 3.99 (31, 5), 3.80
(3H, 8)

36

MeO—O—\O ‘Q‘(:—D

215-218

d, 1=8,815), 7.54 (15, d, 1=0.1Hz), 740 (2K, 4,
J=8.8Hz), 7.20-7.23 (YH, m), 7.06 (2H, ¢, ]=8.5Hz), 6.95
(24, d, I=8.5Hz), 6.87 {IH, dt, J=0.9, 6,7EL), 5.06 (2H,
5),3.76 (34, 9

(DMSO-d) 8.49 (15, 6, J=6.7Hz), 3.28 (1H, s), 7.88 2H,




44, (d, 11), 7.70-7.62 (n, 111), 7.50-7.32 (overlap of 725-7.15 (013,
1H), 7.12-6.96 (overlap of 4H), 6.80 (hr t, 1H), 5.20 (s, 2E), 3.98 (a, 310
ma 365.2 (MO 110 M ci-fpCoN ma ma | 8.48 (hr d, 1H), 7.67-7,56
(overlap of 211), 7.40. 7.32 On, 110, 7.23-7.10 (overlap of 3H), 6.98 (hr
t, 111), 5VEB200§1399%8) 6.45 (0, 1H)'57’5 17 (s, 21), 3.93(Iar2085@92480 | a,
610 mx 391.3 (9410 111 tc, ma CicricriPci OVM5 - 8.32 (hr d, J = 6.9 Hz,
Hz

11), 7.70-7.67 (overlap of 211), 726-7.21 (m 1H), 7.13 (d, | = 1.9 :
1H), 7.0870L (overtap of 3J_J_), 6.964.89 (overlap of 3H), 6.83 (hr t, 3 =
691z, 1H), 3.9 (;:IS,*\’:_)-?‘j a, 3H)|owbg) s @thifi-sF) (68, 9, Bsd| €5- 0- 2-cp Mao _
(C. DaOD) }8.80 (d, 11), 7 5692(10\;%1“48 gh)ﬁ@f {5@%3‘”1)7;‘1’?31“' 30 (oveyl ap of
2H), 7.27%-7.08 (overl ap of 514), 6.9 5 211), 3.9R (s, 310

) VAR W B AN 1 40D —CN] AA
nfr. 349,)2—EtL)—113—FSN—
OzN—O-b " 8.21-8.25 (28, m), 8.10 (LH, be, J=5.72), 7.80 (1H, 5),

'5:}'—@ Lovaog |160°7.65 (415 ), 7.38 (1H, dd, =01, 82Hz), T.14-7.19
(IH, m), 6.89 (1H, d, J=8.251z), 6.77 (1H, bt, J=6.7Fz), -
5.28 2H, ), 4,03 (3H, )

38

Q_‘\G 8.08-8.11 (1H, m), 7.80 {15, d, J=2.3Hz), 7.78 (1H, s},

N 772 (1H, dd, 1=23, 8.5Hz), 7.61 (14, bd, J=0,111z), 7.31-

39 " Q ;"\j 123-124 154 g (SHT, my, 7.12-7.16 {1EL, m), 6.95 (IH, , }=8.5Hz), -
¢ 6.75 (1EL dt, J=1.2, 6.7EE2), 5.13 (2, 5), 2.36 (3, &)

Q—\, (DMS0-dE) 8.4 (1H, bd, I=5.6Hz), 8.37 (1H, 5), 8.26
0 (14, d, T=2.5EEz), 8.04 (1H, dd, J=0.5, 8.7Hz), 7.51-7.57
40 o Q *e 020 s ), 7.217.42 (SH, my, 6.88 (IH, bt, J=6.6Hz), 5.25 -
* (2H, 9)
Me (CD;0D)8.42 (br &, 1H), 821 (5, H), 7.60-747 (averlap
a1 JN\‘) 154-155  Jof 3HD), 7.19-7.12 (overlap of 6HI), 6.94 (brt, 1H), 5.01(s, |  miz 3612 MET)
Me 2H), 3.93 (5, 6H)
. 7,66 (1H, 5), 748-7.50 (2H, m), 7.47 {15, d, 1=2.157),
B'”Q‘\, }_’3 134136 |70 d, J=4.75z), 7.32-7.34 (3H, o), 7.23 (1H, ad,
42 e s 32,1, 83H2), 6.86 (L, d, J=82Hz), 6.81 (15, d, -

J=4.75z), 5.12 (2H, £), 3.98 (3H, 9

7.53 (1, s), 7.4¢ (1H, d, J=2.13E), 7.37-7.39 (2H, m),

¢l - = sAl=1.
e —C)—\o?_{;i}_m Lsg1sg  |T31734 QH, m), 7.20(1H, dd, =2.L, 831), 7.10-7.1
Me

(1H, m), 6,85 (1H, d, }=8.3312), 5.13 (2H, 5}, 3.97 (3H, 5), ~
2.42 (3H, d, J=1.7Hz)

N y~w 0 (OMS0-ds) 9.17 (1H, s), 8.46 (15, 5), 7.88 (2H, 4,
44 o 242243 |1=B.3Hz), 7.59-7.67 (SH, m), 7.47 (1K, dd, J=2.1, 8.3Hz), _

7.10 (1, d, -8.3ELz), 5.26 (28, 5), 3.89 (31, 8}

Cl—@—\o WCDZH (OMSO-d5) D17 (1H, 5), 8,45 (11, 5}, 7.58-7.64 (31, m),
251253 |7.45.7.51 (5H, m), 7.11 (1H, &, J=8.3Hz), 5.14 (2H, 5), -
Med 3.87 GH, 5)

45

Cl—Q_\”Q_ﬁUszB 8.98 (1H, ), 7.84 (1H, &), 7,71 (18, dd, I=1.7, 9.6E),
MaO

182-183  {7.59-7.61 (2H, m), 7.32-7.40 (SH, m), 6.1 (11, d,
1=8,3Hz), 5.16 (2, 5), 4.00 (3K, ), 3.95 (3K, 5

46

8:37 (LH, & J~2.1Hz}, 8.10 (1H, bd, J=6.68z), 8.07 (18,
O 4d, 7=2.1, B,7Ez), 7.83 {1EL ), 7.61 (LH, bd, =9, L),

o 179181 |7.50-7.51 (2H, m}, 7.37-7.41 (21, m), 7.26-7.33 {1H, m),
He0,C 7.14-7.16 {1H, ), 7.09 (18, d, J=8.7H2), 6.77 (IH, dt,
3=0.8, 6.6Hz), 5.24 (25, 8), 3.93 (3H, 5)

47

" 7.68 (18, 3), 7.67 (21L bd, T=8.2802), 7.57 (21, b,
°‘Q‘b i’? jg PeR2EE), 749 (IH, 4 Jo2.1ik), 742 (1, 8, J=4.482),

48 e : 179- 7.24 (1H, dd, J=2.1, 8.2Hz), 6.85 (11, & J=8.2Hz), 6.2 -
(111, d, J=4 4Hz), 5.22 (2H, §), 3.99 (GEL )




(CDaOD) 8 48 (hr d, 111), 7.70-7.55 (overlap of 210, 7.50- 7.32 (overlap of
511), 7.22-7.08 (overlap of 311), 6.99 (hr 0, 110, 5.19 (s, 21113.92 (s,
315), 1.37 (s, 9H) jilt 387.3 (D E11) 114 crN Ma 148-149 3.88 (s, 310,

6.83-6.91 (in, 110, 6,90 (d, 1H, J =9.0 Hz), 6.99 (d, 1 11, 1 = 8.3 Hz),
7.21-7.32 pavmod/spref 4 H), 7.38 (-dag- LW 1= 12, 82 HzPpCTAr®esiaseRos 1 13,
1..1.9 Hz), 7.69 (d 1H, J e." 9.3 Hz), 7.82 (d, 1 11,1=0.5 Hz), 8.13 (ddd,
1H1 =11 1.2, 6.8 H) W 351, 3 (MC) 115 a MaPrtel|iTh 108-109 8.09 (6.
1H), 7. 89+ “.,, 7710 \u, 111), 7757 (o—t1), 7735 (d;] L11), 7.]29 (d,
111), 71h-682 2 |(s, 3ep8s8BLa({R . EVECRNA i ). --8|164- 166
7.70-7.59 (san %’éﬁ 41087 A8 S an . 26| (dd: 1H)|, 7.15 (m
2H), 7.04 Gel 110 6. 73 (4 110, 5Jﬂ5fz>e§fm-m%3}“> 3 98 (s, 3H) Sr331 (MK+)

117 or aft)r—30-Mp—ett 8A8—dt-— 1117 71=7 1)y, T7.61-7.54 (m
111), 7.5%0- 7,43,0;%%}_%5 34-7.27 (1%;’}115'Lm°;§21 H% ﬁ4 (m 11),] 7.10-
7.00 (overlsap {of 2 6.9 2 |k fam@?smmgrlgz g ng_“”t, 111), 520 (a,
21-1), 3198 (9, 3E0 - ma 399. 1 (M Bhabdt s iorans o 6m

(DMSO-de) 8.84 (1H, bd, J=6.6512), 8.76 (1H, 5), 7.87-

e bp—q L) sgsaa7 799 GHLm), 774 (I, d, T=2.1Hz), 7.57-7.59 (3H, m),
Me

3 746 (LH, bt, F=6.6H1z), 7.23 (LH, d, J=8.7Hz), 5.28 {28, -
9393 (3H.9)
o 65 {m, SH), 7.13(d, 16)
C bp—{ 8.32 (s, 11D, 8.45 (s, 1H), 7.30-7.65 {m, SFD, 7. ,
52 M ? 163185 15 14(s, 28D, 3.87(s, 3E) mle 399, 401(MET)
O N~ GFa 8.40-8.36 (m, 1H), 7.88 (5, 1H), 7.60 (4, T= L9 Hz, 1H),
53 W 155156 |7467.29 foverlep of TED), 6.93 (4, T = 8.2 Hz, 15}, 5.19 |  mk 433,1 (ML)
! (s, 2D, 4.00 (5, 3H)
7:12 (1K, bs), 7.71 (1H, bd, I=64Hz), 7.47 (1H, d,
Oy r o215, 7.427.64 (2L, m), 7.347.38 (2H, m), 7.27-
54 P_{IB:E 187189 73115, m), 7.25 {1H, dd, =2.1, 8,5E12), 6.36 (1H, 4, _
Me! H

J=8.5H2), 6.71 (1H, dd, J=6.4, 7.63), 6.64 (15, bd,
1=7.6Hz), 5.17 (28, £, 2.75 GH, 9

Q‘bm 7.78 (s, 1E), 7.75(d, 1H), 7.70(d, 1ED, 7.25-7.55(m, 118,
140141 695(d 16, 6.60(, TH), 5.40(s, 2H), 5.20(s, 2H), 4.00(s5, | msz 437(MH")

35 Ma0 Q\_O 3t

’ " 7,96 (LEL be), 7.73-7.76 (21, 1), 7.69 (1H, bd, I=1.8Hz),

o b—Q—m : o (748751 (2 m), 731736 GH, ), 7.17 (IHL, bd,
56 o3 155157 1100 151, 6.88 (1H, 4, T-8.28), 5.13 (2H, 5), 4.03 (3, -
5}, 2.35 (3H, )

7.97 (1, bs), 7.78 {18, ba, =0.411z), 7.73 (14, s}, 7.72
“"Q‘x ‘D"’“ (18, &, J=2.15Lz), 7.67 (2H, d, T=8.5Hz), 7.57 (2L, €,
57 " 9 ¢ 168-169  [T=8.5E), 737 (1H, &, J=2.1, B.2Hz), 7.20 (1H, bd, _
1=0.4H), 6.87 (1H, d, J=8.2HLz), 5.24 (2H, 5), 4.05 (3H,
£,2.37 O, 5)

8.10 (1H, bd, ¥=6.6Hz), 7.80 (1H, 8), 7.61-7.63 (21, m},

Br N - 2 h 7
Q o : ~2.1, 8.3Hz), 7.25-
s 0 pinpgs 744 (4 J912), 739 (1H, ¢, 2.1, 8.3H) )

Hed 731 (25, m), 7.14-7.18 (1H m), 6.93 (15, ¢, J=8.3F2),
6.77 (15, dt, 0.8, 6.6H2), 5.20 (21, 8}, 4.00 (31, 5)

8,10 (131, &, §=6.6H), 7.76 (1H, 5), 7.60 (1, &,
O " ] 58 3Ek), 7.49-7.53 (2H, m), 7.36-7.45 (5H, m), 7.12-

59 -§ H,O WOUTE 7 (et ), 7.00 (3H, d, 3=8.3Hz), 6.76 {15, dt, J=D.5, -

6.6¥z), 5,10 (1H, 8), 5.16 (2H, )

Q_\) .09 (1H, bd, J=6.6Hz), 7.77 (14, 8), 7.59-7.62 (2H, m),

7.45-7.48 (2, m), 7.28-739 (48], m), 7.12-7.47 (18, m),
50 Eé : 157158 |¢ o5 (18, d, 7=8.3Ha), 6.76 (LH, bt J=6.6Fiz), 5.19 (28, -
o), 427 (2H, g, 1=7.1H2), 1.50 (3L 4, J=7.1Hz)




- MS)--(6 - (Cx30D) 8.29 (d, 110, 7.65 Om 211), 7.50-7.28 (m 5H), 7.20
(0. 111), 7.01 (m 310, 6.80 (m 110,5.21 (s, 210, 3.92 (s, 310 tn/z 331
(MO, 119 21 ?-brSprcrea CO2H r".: (DMSO-ds) 13.40(br, 110, 9.22(s, 110,
8.50(s, 110 7.709dd, 210, 7.60 (d, 1H), 7.30-7.55(m 6H), 7.16(d, 110
5.15(s, 11W0209%88¢®6, 3W m z 375(1/8%0. 120 lic-0-'o0 P&AIRIOCHEGIW7
7.72-7.59 (overlap of 7 H 7.27-7.12 (overlap of 311), 6.98 (d, J = 8.1 Hz,
110, 6.72 (cId .1 =6.9, 1.0 Hz, 110, 5.28 (s, 210, 3.94 (s, 310 mt 356.1
(14.11+) 20691-139076-647PCT/ 3 20087 0?949‘2)792,}3@11\'(%' ad Ivia_SplctO _8.22
7.61-7.53 (dd 3?%% 1 He, 111) s de 5360 o0 G T;azags of 311), [(overlap
of 4111 [73¢-7{33 [nt} BD 7108%¢d, ok % ;sg;zgm@%g;;;sgzgcj;)ﬁ;gm
1=7.6Li7)

Q’b N 2.09 (1H, bd, J=6.6z), 7.74 (1H, ), 7.66 (L, &,
\atag PRUER), 761 (UL d, I=8.72), 7.287.51 (LIH, m),
62 - 7.12-7.17 {1H, m), 7.00 (1H, &, J=8.3E), 6.76 (18, bt, -

-6, 65z), 5.26 (2H, 5), 5.19 (2H, 9

Q_b _Q_{I.N pa 7,84 (IE, bs), 7.74 (15, 5), 7.59 (15, d, J=2.15k), 7.43-
Med g

63 136-137  |7.46 (2H, m), 7.27-7.38 (SEL m), 6.51 (1H, 4, J=8.3Hz), _
5.19 (2H, 5), 4.00 (38, 8), 230 (3H, 9)
°‘—<:>'\3 Mo 7.86 (1K, bs), 7.76 (LH, ), 7.60 (15, d, F=2.1F), 7.29-
64 " W 136138 |7.40 (6H, m), 6,88 (LH, &, J=8.3Hz), 5,14 (2H, 5), 4.00 _
e Br

(31, 5), 2.31 (3H, 5

7,86 (L1, bs), 7.77 (1H, 3), 7.66 (28, &, J=7.9H), 762
”*O“o N~yHe (1H, 4, 3=2.1Hz), 7.56 (2H, 4, I=7.9Hz), 738 (IH, d¢,

63 W 175176 110"y .35, 7.30 (1K, 4, 1=1.2Hy), 6.86 (IHL &, -
e Br 75 aH2), 5.23 (28, 5), 402 (3 ), 231 (31, 9)

- 8.25-3.23 (m, TH), 7.74 (5, 1H), 7.57 (&, 7= L8 Hlz, 1ED),
66 Q‘bp{b’ 175-176  [7.52-7.19 {overlap of 8H), 6.93 (d, § =83 Hz, 1H), 5.20 mi 409.1 (M%)

e (s, 25D, 4.00 (5, 36)

(DMS0-3) 9,17 (FE, 9, 8.48 (1H, d, T=7.1), B21 (1H,

o O“o_{ H §), 7.44-1.53 (68, m), 7.31 (181, dd, I=1.7, 8.3Hs), 7.18-
&7 2 6208 o (1M, m), 7.01 (1H, d, J=8.35z), 6.85 (1L b, -
Ho J=6.6Hz), 5.14 (2H, £)

8.00 (IEL, bd, J:=6,68L2), 7.78 (1H, 5), 7.59-7.62 (28, m),
{3 7.32-7,41 (SH, m), 7.13-7.17 (1H, m), 6.92 (1H, 4,
&8 ¢ ?‘@1\’) 86137 | Zs aEs), 6.76 (1H, &t J-0.8, 6.6FE), 5.14 (2H, §), 423 -
I (2H, g, I=7,1Hz), 149 (3H, t, I=7.1Hz)

CI—D—\O B 8.10 (1H, b, 7.70 (18, s}, 7.57 (18, 4, I=1.1Hz), 7.32-
69 p‘ﬁ 155156 |7.30 (5L, m), 7.03 {14, bs), 6.8 (1H, &, J=8.3H), 5.15 _
Me e (2H, §), 4.00 GH, 5), 2.64 (3H, 9

e-{ Br 8.1 (11 &), 7.66 (1H, £}, 7.59 (1H, &, JoL.88lz), 7.92-
Omm 166-167  |7.40 (SH, m), 5.85 (1H, d, J=8.581z), 5.15 (21, <), 4.00
bie Mo (3K, 5), 2.68 (3H, 5), 242 (3H, 5)

70

8,10 (1H, bd, J=6.6Hz), 7.79 (LH, ), 7.62 (LHL b,

D, N T9,1Hz), 7.57 (1K, &, I=2.1Hz), 7.42 (1H, dd, 3=2.1,

7 ‘53—@3 121-123  |R.3Hz), 7.13-7.18 (1L m), 6.52 (1H, d, J=8.3Hz), 6.77
Me (TH, bt, J=6,6Hz), 4.00 (3H, ), 3.90 (2H, d, 37 1Hz),

1,31.1.42 (1H, m), 0.63-0.68 {2, m), 0.35-0.40 (2H, m)

8,11 {1H, bd, J=7.1Kz), 7.90-7.94 {2H, m), 7,81 (IH, 3),

7 O O @D 164-165  |7.62 (LKL d, J=9.1%12), 7.32-7.38 (2H, m), 7.04-7,19 {5, _
° m), 6.77 (1H, bt, I=7.1Hz)




8.2 Hz, 111),

6.99-6.95 (overlap of 2H)

7.80-7.60 (overlap of 611),

(overlap of 3H),

311)

1 3.08 (dI,

3=-

WO 2009/13%076

7.20 (t,
6.80 (a, 111),
7.7,

5.30 (s,
1.18; 113),

3.77 (s,
111),

38)

2E)
7.74 (br s,
-60-

8.30 (d,

7.62-7.56

Asasessy

MeQ Mo

1324135

7.96 (IH, bd, 1=6.65z), 7.75 (1H, &), 7.60 (1H, 4,
J=1.7Hz), 7.37-7.40 (3, ), 7.31-7.35 (2H, m), 6.93
(LH, d, J=6.6H=), 6,90 (1H, d, J=8.3Hz), 6.66 (LK, 1,
1=6.6212), 5.15 (2H, 5), 4.01 (3H, ), 2.66 (3H, )

74

00

144-146

7.97 (1K, bd, J=6.6H2), 7.76 (14, 9, 7.66 28, d,
1=8.7Hz), 7.61 (1H, d, J=2.1Hz), 7.57 (28, d, J=B.7E),
7,38 (1H, dd, 2.1, 8.35%), 6.94 {1H, b, J=7.1Hz), 6.57
(1H, 4, 3=8,3Hz), 6.57 (1H, dd, J=6.6, 7.1Hz), 5.23 (2K,
4, 4.02 (3H, ), 2.66 (35, )

75

MeO

164-166

776 (1L ), 7.73 (LH, bd, J=6.6E7), 7.64 (1H, bs), 7.50-
7.52 (2H, ), 7.29-7.40 (3K, m), 6.88 (1H, d, =8.3H),
6.59 (1H, dd, 3=6.6, 7.1EEz), 6.4 (1H, bd, I=7.1Hz), 5.39
(2H, ), 5.14 (28, 8), 3.99 (3, 9

76

Ovodo

219221

(DMSO-dg) 12,74 (U1, ), 7.80 (1E, d, J=2.1Hz), 7.72
(IHL dd, 2.1, 8,3012), 7.61-7.64 (1H, m), 7.47-7.52 GH,
o), 7.40-7.44 (2H, m), 7.33-7.37 (1, m), 722 (1H, &,
1=8.3H), 7.14-7.19 (2H, m), 5.18 (2H, 5), 3.90 (GH, 8

77

s grasee

Ma

204-206

(DMSO-d;) 11.96(1H, brs), 7.83(LE, d, J=2.0H2),
7.75(1H, bs), 7.65(1EL, 4, T=1.0, 8.4F), TAG(LH, be)y
735.7,44(4H, m), 7.18-7.24(2H, 1), 6.95(1H, d,
¥=8.4Hz), 5.17(2H, §), 3.98(3H, 9)

103-108

8.03(EH, d, 1=8.4H), T.87(1H, &, 1=7.6Hz), 7.73(1H, 4,
1=2.0Hz), 7.52(1H, dd, J=2.0, 8.8Hz), 7.45-7.48(35, m),
7.28.7,30(4H, ), 6.95(1H, 4, 3-8.812), 5.24(2H, 9,
4.03(3H, 5}

miz 343.0 (VL)

78

190-192

(DMSC-d5) 8.30-8.92 (28, m), 8.22 (16, 8), 7.73 (1H, be,

=1.7Hz), 7.64-7.66 (38, mi), 7.57 (1, dd, 3=1.7, 8.3Hz),
7.34-7.48 (58, ), 7.19 (1H], 4, }=8.3Hz), 5.16 2H, 5),
3,01 (35, 5)

20

152-163

2.0 (1H, d, I=1.5Hz), 7.80 (H, 5), 7.59 (15, 4,
=216z}, 7.32-7.40 (3H, m), 7.25 (1, & J=1.5Hz), 6.90
(1H, 8, J=8.25z), 5.15 (25, §), 4.00 (3H, 5

81

187-189

8.09 (LE, &, J=1.5ELz), 7.81 (1K, 5), 7.67 2H, &,
17.0Hz), 7.61 (1H, 4, J=2.1H2), 7.57 (2H, d, I=7.9Hz),
7,39 (1H, dd, J=2.1, 8.25L), 7.25 (1H, d, 3=1.5Hz), 6.88
(18, d, J=8.2Hz), 5.23 (2H, ), 4.02 (3H, 5)

82

122-124

7.97 (18, &, 1=6.7Hz), 7.76 (1L, ), 7.61 (1H, 4,
1-2.5Hz), 7.43 (L bt, I=7.6Hz), 740 (1E, dd, 1=2.5,
2.5Hz), 7.24-7.30 (2H, m), 6.92-6.95 (1H, m), 6.93 (15,
4, 1=8.5E2), 6.67 (1H, t, J=6.78z), 5.19 (21, 5), 4.01 (3H,
<), 2.66 (3L, )

83

147-148

7.87:7.88 (15, m), 7.70 (1K, 5), 7.59 (14, 4, 1=2.1K),
7.51 (1H, &, J=9.1Hz), 7.44 (11, t, J=7.5Hz), 7.36 (1H,
dd, 1=2.1, 8.3Hz), 7.247.30 (2H, m}, 7.00 (1K, dd, J=1.7,
9.1H2), 6.92 (1H, d, J=8.35), 5,19 (2H, 5), 3.99 (311, 8),
231 (3H, )

84

109111

7,67 (L, §), 748 (1H, d, I=1.852), 7.43 (11, d,
J=7.9Hz), 7.42 (15, d, J=4.7Hz), 7.23-7.31 (3, m), 6.90
(1, 4, 1+8.5Hz), 6.81 (1H, 4, I=4.7H2), 5.18 (2H, 5),
3.07 GH, 8)

111),
122 vao-0--.N5 133-1357.15-6.90
3.95 mx 399 (M 14)
113),
PCT/JP2008/059294

(s,



(overlap of 2H), 7.39-726 (overlap of 4H), 7.22 (ad, 3 = 8.4, 1.8 Hz,
1H), 7.18-7.12 (m 110, 6.78-6.70 (overlap of nmde 405.2 (M T ) 123 ¢ 12--ce
Me 211). 4.55 (d, 1=8.0 Hz, 111), 4.00 (s, 314), 1.46-1.38 (m 1)11
0.740.67 (m 111). 0.62-0.51 (overlap of 2,H), O.44- 0.38 (m 114) 124
F3C-0Th mi WMQBOVINNTE4-7 .60 (m 71361-7.26 (as, 114), 7PCEIPWPS/@IWY, 7.00

(d, 113), 6.74 (6, 111). 5.31 (s, 211), 3.98 (s, 311) Ve 399 (lvar) 125
0- " OP ne-114m

775 (14, 8), 7.72 (\H, bd, J=T.1Hz), 7A7-7.52 (41, m),

ar_Q_\O-{;}—ﬁﬁ:j featgy  [257:40 GH, m), 6.5 (FL, & I=.3012), 658 (161 b,
» wo 5

1=7.1F), 6.44 (JH, bd, J=7.1Hz), 5.39 (3H, 5}, 5.12 (2H, -
£, 3.99 {3H, 5}

7.76 (15, 53, 7.73 (1H, bd, J=6.6¥z), 7.65-7.67 (3H, m),
7.50-7.58 (4H, m), 7.30-7.41 (4H, m), 6.86 (1H, 4,

. v )
8 ° Q g“:; 169170 |19 20z 6.5 (1H, br, 3=6.652), 6.4 (1K, bd, I=6.6K), -
Meo 0\/0

538 (2H, ), 5.22 {2H, ), 4.01 GH, 9

7.77 (1, 5}, 7.78 (11, bd, 3=6.6T&2), 7.51-7.53 (2H, ),
Erwfﬂ 7.25.7.46 (TH, m}, 6.92 (1B, d, J=8.3Hz), 6.59 (1H, b,
8 "\?ﬂ 108109 )0 eriz), 6.45 (1H, ba, 3=6.6Hz), 5.40 (2H, 5), 5.19 (2H, -
Me e 9, 400 (3L, 8)

(DMSO-dg) B.75 (18, be), 8.42 (1H, dd, J=2.1, 5.4Hz),

g =2.1, 8.3H%), 7.35-
" O—\OW \gorgy 768 (LH,d, J=21Ez), 7.56 (1H, &4 )
L Ma

7.49 (7H, m), 722 (iH, ¢, J=R.3Hz), 5.18 (25, 5), 4.12 -
(3, 5), 3.90 (3H, 5)

7.76 (1, 8), 7.74 (18, &, I=6.7Hz), 7.67 (1K, d,
Oy

= 37-7.40 , 7.32-7.35 (2H, m), 6,58
35 p_{_ln\’j o~ T=3,0Hz2), 7.37-7.40 (3H, i), (H, m)
OMe

(18, d, J=R.2112), 6.67 (1H, dd, J=6.7, 7.6H2), 6.44 (LF, -
Me &, J=7.6Hz), 5.14 (2H, 5), 4.04 (3H, 5, 4.00 (3H, )

(DMSO-d) 8.28 (1H, ), 7.99 (11, dd, =08, 6.6Hz),

cl ozgz |78 (I d, 3=1.7Ha), 7.44-7.51 {5H, m), 7.08 (1H, 4,
%0 S 220- J=8.3Hz), 6,57 (18, bt, J=6.6Hz), 6.48 (1H, dd, J=0.8, -
Me! OH 6.6Hz), 5.12 (2H, 5), 3.87 (3K, &)

8.10 (1H, bd, J=6.7Ez), 7.79 (LH, 5}, 7.60-7.63 (2H, 1},

o N = 59 (1, dd, 3=2.1, 8.2Hz), 7.09-
o1 ‘Q\:—Q—Q )| Lioqzo |73 C1EL bt J=7.5882), 7.39 (1H, dd, )

MeD 7.18 (3H, m), 6.94 (1H, 4, J=8.2Hz), 6.74-6.78 (§H, m), -
5.21 (2H, 8), 4.00 3H, s}

$.00 (1K bd, J=6.7E1z), 7.78 (1H, ), 7.60-7.63 (2H, m),
7,55 (IFL 4, $=B.2H), 740 (IH, &, J=2.12), 7.37 (IE,
9 W_Q\v P! 188130 |dd, 7=2.1, 8.2H), 7.06 (1H, dd, T=2.1, 8.2H%), 7.13.7.17 _
e (1L, m), 6.89 (18], &, 1=8.2Hz), 6.76 (1H, bt, J=6.7HLz),
5.23 (21, §), 4.02 (3L, §

8.10 (LH, d, =6,7Hz), 7.80 (1H, 5}, 7.60-7.53 (2H, m),

pagse [1497.56 (IF ), 740 (H, dd, J=0.1, B.5H2), 7.13-7.13
% - (1H, m), 6.96 (1EL &, J=8.5Hz), 6.80-6.90 (28, m), 6.7 -
Mel

(1H, bt, J=6.7H1z), 5,19 (2H, §), 4.00 (3H, 5)

E

£,10 (131 b, J=6.74z), 7,80 {IH, ), 7.62 (184, bd,
N 149,151z}, 7.61 (1H, 4, 1=2.1Hz), 740 (1, &d, 7=2.1,
o US-117 g opry, 728.7.33 (TH, m), 7.13-7.18 (LEL m), 6.93-7.06 -
Mel

(3L m), 6.7 (1L, bt, I=6.7Hz), 5.23 (2H, £}, 4.02 (38 9

d, J=8.3Hz), 7.73 (iH, d, J=2.14=), 7.56 (1H, dd, F=0.1,

@_\D ﬁ " (DMSO-dg) B.51 (2H, d, J=3.3E2), 8.26 (1H, 5), 8.04 (2H,
ol

95 Mad 2728 k), 733749 (5H, m), 719 (IH, d, 1=8.3Hz), 5.17 -
Hel (L, 5,391 (35, 5)
—(h 8.24-825 (11, m), 7.75 (1H, 8, 7.57 (1, d, J=2.182),
o Y o 50 (1H, d, 1-9.54z), 7.32-7.40 (51, m), 7.21 (1, dd,
% Mo 178180 |15} 055, 6,90 (IE, d, J=B.3Flz), 5,15 (2H, 8), 4.00 -

(3K, 5}




7.64 (6, 28), 7.25-7.55(m 78), 6.95(4, 111), 6.47(a, I11), 5.20(s, 211),
4.00(s, 311). 2.58(s, 3111 2.48(s, MO nvz 359(zyrat) 8.04-8.03 (m 18),
7.78 (s, 18), 7.61-7.52 (overlap of 126 CML-2-cip" nen - 2H), 7.48,7.42
(overlap of 211), 7.41-726 (overlap of 4H), 7.11-7.04 (m 1El1 6.93 (d, I=
8._5 Hz, 11W)0208209(7s, 2E1 W 349. 1 ¢NEl) 4.00 (s, 3rCyar008/3924 (br cl,
= 6.9 HA I11), 723 (Lc s, 113), 7.72-7.65 (overl ap of 28), 729(46, J=
8.3, 19114 111), 7,27-721 L27
' 824825 (1H, m), 7.75 (iH, &), 7.67 (2H, 4, J=8.3Hz),
wo—{ >~w0 WB’ 7.59 (1H, d, I=2.13z), 7.57 (28], d, J-8.3Hz), 7.51 (2H, d,
97 : 165-166  19=9.6Hz), 7.35 {18 dd, J=2.1, 8:3Hz), 7.32 (AH, d¢, _
Med 1=2.1, .6Hz), 6.88 (1H, 4, J=8.3Hz), 5.23 (2H, 5), 401
(GH, 5)
" 8,10 (15, bs), 7.70 (1K, £), 7.57 (1H, d, T=2.1H), 7.27-
98 G_B-Q—(;,"‘gj’s 164165 |7.46 (69, m), 7.03 (1H, bs), 6.92 (iH, d, J=8.3Hz), 5.20 _
Med T (2H, 5), 4,01 (3H, 5), 2.64 (35, 5)
o o B B.11 (EH, bs), .73 (14, 5), 7.66 (2H, d, $=8.3Hz), 7.59
o{ Y (1H. 4, 1=1.7Hz), 7.56 (2H, d, 1=8.3Hz), 7.36 (1K, dd,
» wed "’% 177478 117 '6.742), 7.04 (1M, bs), 6.87 (1H, 4, J=8.7Hz), 5.23 -
(25, 5), 4.01, (31, 5), 2.64 (3H, 5)
(_-}—\, Nj\’;[:r 8,19 (LH, ), 7.65 {1H, ), 7.58 {LH, d, J=1.BHEz), 7.4+
100 Q . 158260 |7.46 (23, m), 7:27-7.38 (4H, ), 6.92 (1H, d, I=8.2Hz), -
#eO Me 520 (2H, 5), 4.01 3H, 5), 2.68 (35, 5), 2.42 GH, 9)
No-{ 3 ar 8.19 (1H, 5), 7.66 (211, &), 7.65 (2H, d, T-R.3Hz), 7.60
°'§___H, 1H, d, I=2.1Hz), 7.56 (2H, d, J=8.3Hz}, 7.36 {1H, dd,
1oz meg %"’ 180-181 §=2.1, 8.3Fz), 6.86 (1H, 4, 1=8,3Hz), 5,23 (2H, 5), 4.01 -
(3, 5), 2.68 (34, 5, 242 (3K, 9)
. 8.08 (br d, T = 6.6 Hz, 1), 7.7 (brs, 1H), 7.63-7.59
ey (oveslap af 2H), 7.40-7.36 {overlap of SH), 7.17-7.12 {m,
0z p £9) - 1‘;‘1;‘;5; {4 7= 8.2 Hz, 1H), e (?m,: 67 Hz, 1, | ™ 3873 (M)
Me 5.16 (s, ZH), 4.00 (5, 3H), 1.31 (5, 9H)
6.79 (ddd, T, F=1.1, 6.7, 6.7Hz), 7.1 {4, 1 H, 0.5 Hz),
P 715—7.21 (m, 1H), 7.34 ~ 739 (m, 1 E), 744 — 7.49
103 . W 239.5241  |(ovetlap 0B 2 H), 7.57 (4, 1 M, J =85 Hz}, 765, L LT | e 3213 Q)"
= 8.5 Hz), 7.87 - 7.91 (overlap of 4 H), 814 (4, 1 H, T =
6.91z),822 (4, 1 H, T =1.4 Hz}
d_\ .25 (s, 18, 7.79 {5, LH), 7.60 (5, 1H), 7.5 (d, 1H), 740
104 9_9_(;_{3 136137 |{d, 1H), 7.25 (&, 1H), 7.19 (d, 1HD, 715 (4, 2H), 6.82(d, |  mvz 367 (MED)
F e 2H), 6.5 (s, 1H), 5.20 (5, 2H), 3.92 (5, 3H)
e ':,?___‘) (CD-0D) 8.38 (d, 1H), 7.62-7.54 (m, 2H), 747-7.22
105 (jio - (overlap of 6H), 7-14 (s, 1H), 6.98-6.89 (m, 3H), 5.50 {3, iz 345.2 (MEH")
GOMe 1H), 3.96 (5, 3H), 1.70 (¢, 3H)
d(;ib 855 (d, } = 7.1 Hz, 1H), 7.72 (br 5, 1H), 7.62 (4, T= 0.1
Tz, 1H), 7.40-7.29 {oveslap of 4 H), 7.23-7.20 {dd, I =
106 Q, - 8719 1, 716713 (6,5 = 3.2 T, 1), 708607 | % 173 )
OMe {overlap of 4H), 3.86 (s, 3H)
N,
D (CD,0D) 8.48 (br d, 1H), 7.70-7.55 (overlap of 45),
107 o — 17.40-7.28 (overlap of 3H), 7.24-7.08 (aveslap of 3H), 6.98)  miz 4152 HD
Faco’Oﬁ OMe (bri, 1H), 5.21 (s, 28), 3.92 (s, 3H)
N, 8.2R(1H, , 1=6.8 Hz), 7.70(2E, d, T=7.6 Hz), 7.67(1H, d,
- o} pago  |P=E0TH2) TSS(UH, 3, T.602H, d, 376 Ba), 71S(LH,
C/Q"o pul dd, J=7.6, 8.0 Hz), Z.07(1H, 5), 7.06(1H, d, J=8.0 Hz), -
L 6,57(1H, d, J=8.0 Hz), 6.80(2H, dd, I=6.8, 7.6 Hz)




F3C0-0:-S)--cre
W@ )s 401.3 vfkl+)
7.60(d,

31 WO 0H133E6 ( MLT )

6.7,
11-1),
4.00(s,

on 113),

128

111),
188 fa, 310
114y,

7.174.14 (overlap of 213),
6.99-6.95 (overlap of 211),
CH 8.55 ( s,
7.7,25-7.55(m 711),

IR),

1H),

7.02 (d, J = 82 Hz,
6.86 (ddd, 3= 6.8,
7.86(s,
6.96(4, 211),
PCT/IP2008/059294

7.70(d,
520(8 213),

109

00

.30 (d, 1H), 7.70-7.62 (m, 1H), 7.50-7.32 (overlap of
4H), 7.25-7.15 (m, [H), 7.12-6.96 (overlap of 4H), 6.80
(ort, 1H), 5.20 (s, 2H), 3.98 (¢, 3H)

nz 3632 (MED

1

MeQ

Rageant

(CD;0D) 8.48 (hr 4, 1H), 7.67-7,56 (averlep of 2H), 7.40
7.32 (m, 1H}, 7.23-7.10 {overlap of 3H}, 6.98 {br t, 1H),
6.68 {d, 28D}, 6.45 (t, 1H), 5.17 (s, 28T}, 3.95 (5, 3H), 3.80
(s, 6H)

w/z 3913 (MHH

111

.32 (br d, J = 6.9 Hz, L), 7.70-7.67 {ovetlap of 2H),
7.26-7.21 (m, 1H), 7.13 {4, ¥= 1.9 Hz, 1H), 7.08-7.01
(overlap of 3H]), 6.96-6.89 (overlap of 3H), 6.83 (brt, =
6.9 Hz, 1H), 3.54 (s, 3H), 3.82 (s, 30))

mfz 3473 (MEY)

112

HeO

(CD,0D) 8.50 {d, 1H), 7.70-7.55 {overlap of 3D, 7.44-
7,30 {ovedap of 2H), 7.27-7.08 (overlap of SHD, 6.97 {1,
1H), 522 (5, 2H}, 3.92 (3, 3H}

iz 3492 MHY)

113

t-Bi N

M

(CD,0D) 848 (br 4, 11D), 7.70-7.95 (overlap of 2E), 7.50]
7,32 {overlap of 5K, 7.22-7.08 (overtap of 3H), 6.99 (br ¢,
1K), 5.19 {s, 28), 3.92 (5, 3H), 1.37 (5, 91}

mfz 387.3 (MHD)

114

Cl-
M

148-149

1.8 (5, 3H), 6.83-6.91 (m, 1H), 6.90 ¢4, 1H, F=0.0Hz),
6.99 (d, 1 H, J = 8.3 Hz), 7.21-7.32 {overlap of 4 H), 7.38
(dd, 1 H, J= 13, 82 Fiz), T.64 (4, 1 B, T= LY Hz), 7.69
(& 1H,7=93 Hz), 782 (¢, 1 H, T= 0.5 Hz), 8.13 (ddd,
18, 7= 1.1, 1.2, 6.8 Bz

m/z 3513 ME)

115

108-109

£.09 (4, 1H), 7.89 (, 15), 7.70 (4, 1H), 7.57 (d, 1H), 7.35
(&, TH), 7.29 (d, 1H), 715-6.82 {mo, 58), 3.92 {5, 3F)

miz 351 (MHY)

116

164-166

7.70-7.50 (ue, 3H), 7.50 (d, 28), 7.45-7.34 (m, 3H), 7.26
{dd, L), 7.15 m, 2H), 7.04 (&, 1H), 6.73 (4, 1H), 525 (s,
2H), 3.98 (5, 3E)

iz 331 (MEH)

117

828 (dt, 1H), 7.71-7.63 (m, 2H), 7.61-7.54 (m, 15, 7.50-
742 (d, 1ED), 7.34-7.27 (m, 1ED), 7.22-7.14 (m, 1H), 7.10-
7.00 {overlap of 2H), 6.99-6.92 (m, TED, 6.84-6.75 (brt,
1H), 5.20 (s, 2H}, 3.98 (s, 3H)

miz 350,1 (ME}

118

(CD;0D) 8.29 (4, 10, 7.65 (1, 2H), 7.50-7.28 (m, 5H),
7,20 {t, 1H), 7.01 (m, 3H), 6.80 (m, 1H), 5,21 (5, 2H),
3.92 (s, 3H)

we/z 331 (ME).

119

(EMSO-85) 13.40(br, 1H), 9.22(s, 15D, 8.50(s, TH),
7.7094d, 2H), 7.60 {d, LED, 7.30-7.55(, 64T, 7.16(d,
1H), 5.15(s, 1H), 2.88(3, 3H)

miz 3T5(MH").

120

155-157

7.72-7.59 {overlap of 7 H), 7.27-7.12 {overlap of 3H),
698 (d, I=8.1 Hz, 1H), 6,72 (dd, 7= 6.9, 1.0 Hz, 1H),
528(s, 21), 3.9 (5, 30

vz 356.1 (MH?)




8.03 (br d, 3= 6.9 Hz, 111), 7.61-7.57 (overlap of 211),
1.9 Hz, 18), 7.16-7.00 (overlap of 511), 6.95- 129
211), 6.72 (ddd, J =6.8, 6.7, 1.1 Hz, 111), oat3713 @an

=7.0 Eli,

11y,

4.03 (s,

7.79 (d, 3=0.68: 111),

311),

2.96-2.87 (m 213),
2.02-1.92 o 2089{3pg761. 85-1. 80 (m -b44)

8.09 (dt,

7.50 (d, Jr-
_ 6.92 (overlap of
4.57 (t,
2.15-2.05 (m 111),
32CBILR008105929HA 113) ,

121

N*C}X§}<ﬂj

8,22 (44, J= 63, 1.1 Hz, 1H), 7.86-7.81 (averlap of 38D,
7.617.53 (overlap of 4F0), 7.39-7.33 (m, 1ED), 7.08 {4, I =
2.2 Hz, 15, 6.99-6.95 {overlap of 2, 3.77 (5, 35D

mi 3424 (MHD

122

133-135

8,30 (d, 11, 7.80-7.60 (overlap of 6HD), 7.20 {t, 1),
7.15-6.90 (ovetlap of 3H), 6.80 {t, 1FD), 5.30 (5, 28, 3.95
(s, 3H)

nz 399 (M)

123

B.OB (dt, I=7.7, L1 Bz, 1K), 7.74 (br 5, 1H), 7.62-7.56
(overlap of 2H), 7.39-7.26 {ovedap of 4H), 7.22 (&, J =
8.4, L8 Hz, 1H), 7.18-7.12 (m, 1H), 6.78-6.70 (overlap of]|
2ED, 4,55 (8,1 = 8.0 Hz, 1H), 4.00 {5, 380, 146-1.38 (ms,
150), 0.74-0.67 (m, JH), 0.62-0.51 (ovestap of 2HD), 0.44~
0.38 (=, 1H)

sz 405.2 {(MH')

124

7,74-7.60 (a, 7H), 7.26 (m, LH), 7.16 (m, 25), 7.00 (4,
LH), 6.74 (2, 1HD, 5.31 (s, 2H), 3.98 (5, 1D

m/z 389 (MIT)

125

.64 (d, 2HT), 7.25-7.55(em, TH), 6.95(d, 150}, 6.47(s, 13D,
5.20(s, 25T}, 4.00(s, 3H), 2.58(s, 3H), 2.48(5, 3H)

m/z 359(MET)

126

2.04-8,03 (m, 15D, 7.78 {3, 15, 7.61-7.52 (overlap of
2H), 7.48-7.42 (overlap of 2D), 7.41-7.26 (ovedap of 4H),
7,11-7.04 (m, 1ED), 693 (d, = 8.5 Hz, 1H), 5,20 {5, 2H),
4.00 (5, 3H)

vz 349.1 QMHD)

127

.14 (br &, J= 6.9 Kz, 1H), 7.83 (brs, 1H), 7.727.65
(ovedap of 2H), 7.30 (dd, ¥ =8.3, 1.9 Hz, 1H), 7.27-7.21
(m, 1), 7.17-7.14 (ovarlap of 2H), 7.02 (d, T = 8.2 Hz,
1H), 6.99-6.95 (overlap of 2H), 6.86 (ddd, T=56.8, 6.7,
1.1 Hz, 1H), 3.85 (5, 3H}

m/z 4013 MH)

128

C}-\a _P_{D,cu

Mo

8.55 (s, 1D, 7.86{s, 1H), 7.70(d, 10, 7.60(d, 1ED,
7.7.25-7.55(tn, TH), 6.96(d, 2H), 5.20(s, ZH), 4.00(z, 3E)

miz 356(MEL)

129

8.03 (br d, 1= 6.9 Hz, 1H), 7.61-7.57 (averlap of 2),
7.50 (3, ¥ = 1.9 Hz, 1H), 7.36-7.00 (averlsp of S0, 6.95-
6.92 (overlap of 2H), 6.72 (4dd, T =68, 67, 1.1 Hz, 11,
4.57 (¢, T=7.0 Hz, 1), 4.03 (3, 3H), 2.96-2.87 {m, 2ED),
2,15-2.05 (m, 1), 2.02-1.52 {eo, 28), 1.85-1.80 {m, 1H)

msz 3713 (MH"D)

130

2.09 (ft, T=8.0, 1.1 Hz, 1H), 7.79 (d, 3 =0.6 ¥z, 1ED,
7.64:7.61 {overlap of 2), 7.50 (br d, 1 =8.8 Hz, 2H),
739 (dd, T=4.4, 1.9 Hz, 1), 7.26-7.13 (overlap of 3H),
6.92(d, 1= 8.3 Hz, 1), 6.76 (3dd, 1=6.8,6.7, L1 Bz,
1H), 5.17 (5, 2H), 4.00 (5, 3E)

miz 415.1 (V)

131

* 16.90 (m, 45, 3.92 (s, 3H)

(CD30D) 8.42 (4, 1ED, 7.60 (m, 2H), 7.35 (¢, IH) 7.17-

miz 241 QL.

132

O
ieSa's'

(CD;0D) 8.55 (app &, 1H), 7.78-7.70 (m, 2H), 7.64-7.35
(overlap of 6H), 7.31 (5, FED, 7.19-7.13 (m, 3H), 5.62 (4,
150, 4.05 (s, 3H), 1.81 (d, 3H)

m/z 345.3 (ME")




130 rec 0-C)-Thop_fo nr

7.64-7.61 (overlap of 211),

7.50 (k d, J =8,8 Hz,

210, 7.39 (dd, 1= 8.4, 1.9 Hz, IH), 7.26-7.13 (overlap of 3H), W 415.1
(1 yne) 6.92 (d, 3= 83 Hz, 18), 6.76 (kW 3= 6.8, 6.7, 1.1 Hz, 111),
5.17 (s, 214), 4.00 (s, 311) (CD30D) 8.42 (4, 113), 7.60 (m 213), 7.35

(t, 111) 7WMOr2009(#ppo7841 (1v11-1). 13%H-z - 6.90 (m 4H), PETIP0pH0SZY) ~ QoM

133

Bl tas

118-11%

8.25 (s, TH), 7.70 (d, 1ED), 7.55 (4, 150, 7.57 (& 1ED), 7.35
(d, 1ED, 7.2 ¢, 1H), 7.15 (4, 2H),6.82 (d, 20, 520 (5,
2H), 3.92 (5, 3H)

w/z 345 (MH)

134

Mo

Ctoo

Mo

149-150

8.07 (app d, F=7.7 Hz, 1H), 7.75 (s, 1H), 7.62-7.57 (m,
28], 7.41 Ganp 4, 1 =7.7 Hz, ZH), 7.33 (brt, T = 7.4 Hz,
2, 7.27-7.22 (m, 2, 7.17-7.12 (m, LHD, 6.77-6.73 (m,
2HD), 5.36 (q, J= 6.4 Hz, LH), 4.0% (5, 3F), L.71 (d, 1 =63
Hz, 3H)

mi 345.2 (ME)

135

Lo

113-113.5

824 (6, =85, 1.1 Hz, {H), 7.64 (4, T =9.0, L1 Ez,
150, 7.60 {s, LKD), 7.45-7.26 (oveddap of 5111, 7.19-7.13
(m, 1H), 7.02(d, 1= 1.9 Hz, 1H), 693 {44, I=8.2, 1.9
e, 1D, 6.84 (4, T = 8.5 Hz, 1H), 6.77 (484, T=6.9, 6.3,
1.1 Hz, 1ED, 538 (g, J= 6.6 Fiz, 1), 3.94 (5, 3H), 1.74
(&, T = 6.4 Hz, 38

nivz 345.1 (MET)

136

oo,

8.90-(d, 1H), 8.73 (s, 15), 8.15 (s, 1H), 7.63(s, 1K), 7.30-
7.60(m, 7D, 7.20(d, 1ED), 5,18(s, 2H), 3.88(s, 3H)

miz 399QAHH)

137

177-178

(CD,0D) 7.82 (5, 16, 7.59-7.51 (m, 2ET), 741 (m,1H),
7.22 (4, 1H), 7.14 (dd, TE), 6.95 (d, 16), 6.88 (dd, 11D,
3.98 (5, 30}

mfz 241 (MEE)

138

9597

.12 (dt, §=7.5, 1.1 He, 1H), 7.84 (brs, 1H), 7.72 (3 I =
1.9 Hz, 11, 7.66-7.63 (m, 1H), 7.44-7.42 (m, 1H), 7.34~
7.26 (overlap of 2H), 7.21-18 {m, 1H), 7.16-6.93 (overlap
of 3ED), 6.78 (ddd, T=6.7, 6.6, 1.1 Hz, 1H), 3.96 (5, 3H)

iz 3173 (ME)

139

8.13 (dt, I=8.0, LI He, 1H), 7.84 (brs, 1H), 7.66 (4. =
1.9 Hz, 1H), 7.56-7.48 (overlap of 3H), 742 (dd, T=83,
1.9 Hz, 1H), 7.27-7.20 {m, 1K), 7.07 (6, T =83 Hz, 1H),

7.01-6.95 (overlap of 2H), 6.85 (ddd, J=6.8,6.7, 1.1 Hz,
111, 3.85 (5, 3H)

m/z 385.3 (ME')

140

<0

8.07 (dd, 7=6.7, 1.1 Hz, 1H), 7.73 (br s, 16}, 7.61-7.56
(overlap of 2H), 7.45-7.42 (overlap of 2H), 7.36-7.11
(overlap of SH), 6,77-6,72 (overlap of 2H), 4.57 (d,J=
8.0 Hz, 15H), 4.00 (s, 3H), 1.51-1.43 (m, 1), 0.74-0.67
(m, 1H), 0,62-0.52 (overlap of 2E), 0.47-0.40 (m, 1K)

miz 3752 (ME")

141

£.25 (d, 1K), 7.95 (s, 1E), 7.90-7.70 (m, 61T), 7.55 (&,
1HD, 7.35 (dd, 1H), 7.10 (4, 15, 5.90 (5 159), 5.40 (5,
2H), 4.20 {5, 3ED)

miz 399 (vH".

142

520 (s, 1H), 8.66(s, 1ED), 8.25(d, 1H), 8.05(d, 11,
7.81(d, 25, 7.32-7.64(m, 10H), 7.28(¢, 1H), 5.20(s, ZED,

.13.94(s, 3H)

i A0T(MED).

143

2.10 (dt, 1= 8.0, 1.1 Hz, L), 7.77 (brs, 1H), 7.63-7.60
(overlap of 2H), 7.35(dd, = 8.4, 2.1 H, [H), 7.18-7.12
{m, 1ED), 6.93 (d, T= 8.5 Hz, 1H), 6.76 (d4d, I = 6.8, 6.7,
LI Hz, 16, 6.62 (d, T =2.2 Hz, 2H), 6.39 (4 T=2.2 Hz,
18D, 5.15 (s, 2D, 4.01 {5, 3H), 3.79 s, 6H)

mz 3912 (MH)

144

9.20 (s, LED), 8.66(s, 1ED), 8.25(dd, 1M, 8.05(d, LED,
7.81(d, 2H), 7.32-7.64(m, LOED), 7.28(d, 180, 5.20(s, ZH),
3.94(s, 3H)

miz AT,




Me 8.55 (app d, 114), 7.784,70 (to, 211), 7.64-7.35 (CD30D) 132 40-(0-pzN

neto (overlap of 68),

4.05 (s, 314),

134 404.0 2 ('r

7.31 (s,

1111 7.19-7.13 (in, 311),

1.81 0, 311) W 345.3 (M) WO

2009/ 139076- 65- PCT/ JP2008/ 059294 133 (:)- 1:, _p__CN Me10
2H), (s, 1WD)2009713706(d, 111) 7.55 08; 111). 7.57 (d, 1PEY/PModBINRL3), 7.29
(d, 111), 7.15 (6, 211),6.82 (6, 213), 5.20 (s, 3.92 (s,

a

5,62 (g, 111),
118- 11901, 825

3H) nVz 349 MEO (

145

Ma

8.30 (4, 1E), 7.95 {5, §ED), 7.80-7,70 {m, 2F), 7.50-7.30
(m, 3H), 7.10 (4, 1FD), 695, [H), 4.15 (s, 3H)

miz 241 (ME)

145

cl:p—:ﬁ K|

.14 (br &, J= 6.9 Haz, 1ED), 7.87 (brs, 1H), 7.73 (6, J =19
Hz, 1H), 7.65 (br &, T=9.3 Hz, L), 7.45 (dd, J=82,1.9
Hz, IED, 7.34 {4, I =9.1 Hz, 1T), 7.23-7,17 (m, 11,
7.08-7.03 (overlop of 2H), 6.85-6.79 {overlap of 2H), 3.94
(s 3

miz 385.2 (D

147

Faf

e

8.16 (br d, J= 6.6 Hz, 1E), 7.50 {brs, 1H), 7.77 (. T = 1.9
Hz, 1H), 7.65 (dd, T = 8.5, 1.6 Hz, 1H), 7.53-7.49 (ovezlep
of 2H), 733 (b 5, 2H), 7.25-7.19 (m, 1H), 7.14 (3, T=8.2
Fe, 1H), 6,83 {ddd, 3 = 6.8, 6.7, 1.1 He, 1H), 3.1 (5, 3H)

miz 4532 (MH')

148

Gl ,'il:)

Ma

.07 (4, 7= 6.0 Hz, 15, 7.74 (5, 1H), T.61-7.57 (m, 2ED),
7.37.7.23 (overlap of SH), 7.14 (d4dd, T= 8.0, 6.6, L4 Hz,
18}, 6.77-6.73 (m, 2H), 533 (3, 7= 6.6 Hz, 1H), 4.00 (5,
3HD, 1.68 (d, T = 6.6 Hz, 3H)

miz 319,F M

149

o oa T

276-278




MeD 149-150213), no 8.07 21317.41 211), (app cl, 3 - 7.7 Hz, 113), 7.73 (s

113), 7.62-7.57 (m (app d, | = 7.7 Hz, 214), 7.33 (br t, 1=7.4

3 . , , 7. , 1= 7.4 He,
727-7.22 (n, 211), 7.17-7.12 (in, 111), 6.77-6.73 On, 5.36 (g, 1= 6.4 Hz,
110, 4.01 (s, 3111 1.71 (6, | = 6.3 Hz. 311) nit: 3452 (nin 135 0-14N ',
S:)--CtO MWMOZONIRT 8 24 (dt, | = 8.9, 1.1 Hz, 113), PCEAPIPYO9W4= 9.0,

1.1 Hz, 113), 7.60 (a, 111), 7.45-
114), 7.02 (6, 3= 1.9 Hz, IH), 6

8.5 Hz, 1111 6.77 (668, 1
3S4 (s, 311), 1.74 (6, 1
Me 8.90 01, 111), 8.73 (s, 1H), 8.15°

7.26 (overlap of 511). 7.19-7.13 (m

.93 016, 3=8.2, 1.9 Hz, 1H), 6.84 (d, | =
9, 6.8, 1.1 11.4 1111 5,38 (g, 3=6.6 Hz, 113),
4 Hz, 313%_i nz 345.1 (Ma) 136 OnD ----)--C3b0
s, 113), 7.63(s, 113), 7,30- 7,60(m

6.
6.

713), 7.2001, 113), 5.18£?Rﬂ§}ﬁ), 3.88(8, 313) rah 399w+) 137 no-ap-0

177- 178 ( CCEmymagogogicy
111), 7.14

9-7.51 (an, 211), 7.41 (m111), 722 (d,

(M) 138 0’98% %59;’ ;;g',q%gaég’inl%%b nBnB8edddssktl) . 3.98 (s, 311) miz 241

10

15

20

25

Ty LLAPAY]

A luciferase azssay was employed to simply and
quickly detect an increase in human LPL mRNA. The
principle of the assay is as follows:

Luciferase emits light when reacted with luciferine
(substrate). The expression of LPL mRNA is controlled by
5/ _UTR and 3’-UTR (promoter regions) of the LPL gene. By
introducing the promoter regions of the LPL gene into a
commerclally available plasmid (for example, that produced
by Clonetics Corp.) to produce a plasmid (reporter
plasmid) that stably expresses luciferase in human cells,
such a plasmid expresses luciferase only under conditions
in which LPL mRNA can increase. Therefore, when the
substrate is introduced to the expression system and the
amount of luciferase expression {luciferase activity) is
guantified as the extent of chemiluminescence, the amount
of LPL mRNA expression can be estimated.

The test herein was performed as follows: Using
a plasmid for the luciferase assay manufactured by
Clontech, wherein human LPL 5" -~UTR (Enerback, S., et al.,
Mol. Cell. Biol. 12 (10) (1992): 4622-4633) and 3'-UTR
(Wion, K.L., et al., Science 235 (1987): 4796, 1638-1641)
had been inserted,‘human—derived liposarcoma cell line

SW872 (ATCC Accession No. HIB-82) was transformed to



95-97 8.12 (dr, 3 =7.9, 1.1 Hz, 111), 7.84 (br s, 113), 7.72 01, | =1.9
Hz, 113), 7.66-7.63 (to, IH), 7.44-7.42 (m 111), 7. 32 7.26 (o@erlap of
213), 7.21-18 (va, 111), 7.16-6.98 (overlap of 314), 6.78 (drld, I= 6.7,
6.6, 1.1 Hz, 111), 3.96 (s, 311) mz 317.3 (nma') 139 Ne-0-09-c420 na 8.13
(ch, 3 = 8w@®2ofy/Bedde, 113), 7.84 (are, 113), 7.66 (6, BETAPVO45929413),
7.56-7.48 (overlap of 310, 7.42 Ad, | =8.3, 1.9 Hz, 111), 7.27-7.20 (m
111), 7.07 (d, 3,9,3 Hz, 111), 7.01-6.95 (overlap of 211), 6.85 (cldcl, 1=
6.8, 6.7, Li Hz, 113), 3.85 (s, 311) miz 385.3 (WD 140 0)> :3:3-CN 8.07
(dd, 1=6.7, 1.114z,,113), 7.73 (br 5,10), 7.61-7.56 (overlap of 211),

7.45-7.42 (overlap of 2H), 7 36 7 11 8verlap of 5111 6. 77- 6.
213), 4.57 (d, | = 8,0 Hz, ¢ S b 72 (overlap of

1,51-1. 4 1E . 74- 0.
(m’ 114). Op@@ce&s@nw%r%@ 7/@335.)3 C@lhﬂlgzeztowbﬁfhﬂﬁ% Yk 37?ﬁ 20(I4A1(_13+§3 !
141 P3-0"Th_, Q--crO Meo. 825 C01, |BA 7.95 (s. 113), 7.90-7.70 (m 611)
7.55 (d, 113¥Pressss AUGifT935%- 7.10 (d, IH), 6.90 (t, 110, 5.40 (s, 213),

120 (3,808 Vi SRR b s et 888
113), 5.20($nt@1B3)2253 cRA3(Su1tkd) tVEs¥0F(Hkhe), widd dpmlture n ’

5 medium and cultured at 37°C in the absence of CO: until
reaching confluence. Leibovitz’'s L-15 culture medium
{containing 10% FBS, 1% GlutaMaxII, 10 pg/ml streptomycin,
1 pg/ml puromycin, 250 pg/ml hygromycin B) Qas used as the
culture medium. After reaching confluence, the cells were

10 collected, plated on 384-well plates to have 20000
cells/well, and cultured with 50 pl/well of the culfure
medium under the same conditions as above (37°C, absence
of CO7). After 3 days of culturing, the culture medium
was replaced by 50 pl/well phenol-red-free DMEM

15 {containing 10% FBS, 1% GlutaMax, 10 U/ml penicillin, 10
ug/ml streptomycin, 1 ug/ml puromycin, 250 upg/ml
hygromycin, 1 uM dexamethasone, 0.5 puM IBMX;
differentiation medium), and the cells were cultured for 5
more days at 37°C in the presence of CO; to differentiate.

26 Furthermore, the culture medium was replaced by
a 50 pl/well medium containing a compound of the invention
(compound prepared in an Example) as a test substance
wherein the compound had been conditioned with DMSO to a
specific concentration selected from 107 M to 3 x 1070 M.

55 The cells were cultured for 5 days at 37°C in the presence



MOOm 2-00 8.10 (60, 1= 8.0, 1.1 Hz, IH), 7.77 (br s, 110,7.63-7.60 (n,
1(overlap of 211), 7.35(dd, I|= 8.4, 2.1 Hz, 111), 7.18-7.12 11), 6.93
01, I= 8,5 Hz, 114), 6.76 0166,3= 6.8, 6.7, 1.1 liz, 113), 6.62 (6, 1 = 2.2
Hz, 211), 6.39 (0, 3=2.2 Hz, 111), 5.15 (s, 213), 4.01 (s, 3H), 3.79 (s,

613) . 391 VO 2R1INGH 2 144 C_Tho _sD caCONH2 ne 9. 20 @RETIRWEY059466(s, .

113), 8.25(68, 113), 8.0501, T111), 7.81(d, 211), 7.32-7.64(m 1013), 72801
111), 5.20(s, 211). 3.94(s, 311) Ink 407(M14). WD i ’

2009/ 139076- 66- PCT/ JP2008/ 059294 145 No_p_cel0 Ma.' 8.30 (d, 1H), 795 (s,
1H), 7.80-730 On, 211), 7.50-7.30 (m 3I1), 7.10 (d, Ili), 6.95 (t, II1),
4.15 (s, 311) miz 241 (Ma+) 146 01-2-H2-cO CIMe 8.14 (br d, 3= 6.9 Hz,
111), 7.87 On's, 111), 7.73 (d, 3-- 19 Hz, 111), 7,65 (bad, | = 9.3 Hz,

11-1), 7.45%d&%29="82, 1.9 Hz, 1H), 7.34 (d, J = 9.1 Hz, 111), 7.23-7,17

(m 1H), 7.08-7.03 (
3/1) mz 385.2 (M)

10

15

20
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substrate solution (manufactured by Promega Corporation)
was introduced to each well in an amount of 30 ul/well.
The cells were left to stand 10 minutes at room
temperature, and luciferase activities were measured by a
luminometer (a microplate scintilltion counter; The Wallac
MicroBeta Trilux, manufactured by Perkin Elmer, Inc.).

Cells that had peen cultured and differentiated
in a differentiation medium prepared by adding 0.1% DMSO
to the above-mentioned DMEM medium (differentiation
medium) not containing phenol red were used as a control
(i.e., cultured and differentiated for 5 days and then
stimulated for 5 days). The luciferase activity of these
control cells were measured as above. The ECse value (the
concentration of test substance that can increase the
amount of LPL mRNA expression over the control by 50%,
unit: M) was calculated based on the straight line
obtained by plotting the results of the tests performed
unsing the test substances at varying concentrations. Thé
maximum induction (Max. Ind. values) was calculated
according to the following equation:

Max. Ind. Value = Lt/Lc
wherein Lt represents the maximum luciferase activity

occurred in response to test substance stimulation; and Lc

‘ﬁgfarae Qhy2lod)0n1818%n6; 79 eueekapeof 2H), 3.94 (a,



, 3D 1412-(L) 8.16 (br d, 1= 6.6 Hz, 1H), 7.90 (bra. 1H), 7.77 (d, 3 = 1.9
Hz, 1113, 7.65 (dd, | = 8.5, 6.6 Hz, 111), 7.53-7.49 (ovalap of 211),7.33
(bra, 2H), 7.25-7.19 (m 110, 7.14 (d, J =8.2 11z, 1H), 6.83 (ddd, J =
6,8, 6.7, 1.1 Hz, 111), 3.91 (s, 314) mz 453.2 (MB.) 148 O -C3be-S>ct M
8.07 (d, JwoBodusbwrs 11-1), 7.74 (s, 1I11), 7.61-7.57 (RCTIA2Q8/08928%-7. 23
(overlap of 511), 7.14 (skid, J =8.0,6.6, 1.4 Hz, 1H), 6.77-6.73 (m 211),
5.33 (q,S= 6.6 Hz, 111), 4.00 (s, 311), 1.68 (6,5 = 6.6 Hz, 311) net 319.1
par) 149 .0 Mad-1i01 276-278 _ _ WD 2009/ 139076PCT/ JP2008/ 059294
-67- Pharmacol ogi cal Test 1 Test for increase in LPL nRNA expression

A luciferase assay was enployed to si'r?p?l‘y and qui ckly det ect an increase in

human LPL mRNA. The 5 principle of, the E%js %t,s foll Lr: |fferase
enmits |ight rﬁ/ﬁ@ﬁs?létéfctt@& {){FE—Hel{Rﬁer@ﬁlﬁg ?’ bsts eé)aseTﬁ% e%pression of LPL
nMRNA i s cont hol I edt bC?/ UTR and 3'-UTR (pronoter regions) of the LPL gene.
By introducitR§ CR ]om)ter regions of the LPL gene into a 10 commercial ly
avai | abl e plasnid (folrhee)ﬁ%mleeZ Bty RhedHCes: hyedieretizcs Galpes to
produce a plasmd (reporter plasmd) that stably expresses luciferase in
human cel | s angughx 8 TS Faduex pr&s sesinguehéecasmownlsy odintles conditions in
whi ch LPL nRNA can increase. Therefore, when the 15 substrate is introduced
to the e®prgssisent symterhiandas hiee SroUMS taNCREC T ddee k@RS on

(luciferase activity) is quantlfled as the

xte 0 em | um nescence, the
amount of L PLMPRKRA Jé%brree“seﬁ LoRICRN B et Wﬁ?%am&lkh s %tﬁ? herei n was
performed as foII agrg qr the Iumferase assay
manuf actureomﬁ on ec é%e?%p‘%] W%L%L 5F- UTR (Enerback, S., et al.,
Mal . Cell. Bi oI. 12 (10) (1992). 4622-4633) and 3'-UTR (Won, K L. , et al.,
Sci ence 235 (1987): 4796, 1638-1641) had been inserted, hunman-derived
| i posar coma mgllle i ne 25 SW872 ( ATCC Accessi on No. HTB-92) was transforned

to WO 2009/139076%%2&35“0 8105828 ncrease LPL Increase

(Max. Ind. Values) (ECyp Values)
1 3.0 6.3
4 1.7 2.0
5 1.6 3.6
30 1.9 6.7
103 1.9 7.4
108 1.5 3.0
114 1.5 7.2
117 2.2 3.3
132 1.7 6.2
134 1.7 6.4
135 1.8 5.2
138 2.0 2.0

10
As shown in the table, the compounds of the
present invention remarkably increase LPL mRNA expression.
The results show that the compounds of the invention have
excellent LPL increasing effects, even when compared with
15 ethyl 4-[{(4-bromo-2-cyanophenyl)carbamoyllbenzyl
phosphonate, which is known to have LPL increasing effects

and whose Max. Ind. Value is about 1.2.



-68- prepare an HIB-92/p387/p383 cell line, which stably expresses

| uci f er ase. This HTB-92/ p387/p383 cell line was introduced into
a 225 cnm? culture flask furnished with a culture 5 nedium and cul tured at
37C in the absence of CO2 until reaching confluence. Leibovitz's L-15

cul ture nmedVQOYEIHSai ni ng 10% FBS, 1% d utaMaxl |, 10 F§IAP208$48¥onycin, 1
pg/ M puronycin, 250 pg/m hygronycin B) was used as the culture nmedi um
After reaching confluence, the cells were 10 collected, plated on 384-well
pl ates to have 20000 cells/well, and cultured with 50 pl/well of the

cul ture nedi um under the sane conditqug as above (37C, absence of CQ2).
After 3 days of culturing, the culture nmediumwas replaced by 50 pl/well

phenol -red-free M 15 (c ntgiéﬂ ng 10% FBS, 1% G utaMax, 10 ti/nl
penicillin, ié_%??ﬁdé—égpﬁ%w = SRS & n, 1 pg/m puromycin, 250 pg/m hygronycin,
1 pM dexametasone, il 3R EBMK o giddiebanti abd ajiwadiauskd and the cells
were cul tur more days at 37C in the presence of CO2 to

di ff erenti ateig2Qfuridenypeelibiencid tmodelaedi um was repl aced by a 50
pl/wel |l nmediumvcontaining a conpound of the invention (conmpound prepared
in an Exanpl e) as a tBstcondbstabieks iestei A-VERK I STnd2had been
conditioned with DMSO to a specific, con%entr?ti on selefégted from10-4Mto 3

x 10-1c) SM (PYreRased| LoMERarief tinsd £6P8’ dhys at°"37C in the presence
VO 2009/ 139076PCVP2008/ %?:%g_%ﬁ 'nghé)fbo weNheloO Ryt satduring, a

| uci ferase substrate solutio Fmanu actudred by Pronega Corporation) was
introduced tQ . gacheyBldrd & aReRB0HNM, Ghe3@ebt/ veld woreThevidbdis were |eft
to stand 10 mnutes at roomtenperature, and luciferase activities were
measur ed by imtlurkesbngteps ami er ophiatal guionpi LR oh xednPer; ITpeP Wl | ac
McroBeta Trilux, manufactured by Perkin El mer, | nc.r%ﬁgJ ggil | s that . had been
cultured and differenh iRieseteaniped AMIEr Sht PAEH SIP RSN HFRDEIRd by
adding Q. 1%, tg the above-nentioned [ [ repbi-akion

medi um) ot CortSi ﬁf‘?@p%p%er’iq@is %“385%?‘2 auns%\é/gswgggg %%nn%r?o gTa((%ie. e., cultured

and di [ er enpl:akedsf huchilp\imRRdablien aliviuhahed deiakidgys) . The

| uci ferase activity of these 15 control cells were neasured as above. The
EC50 val ue (#fiaceereents atHeomoatal psthes ukstoancd véaturcdivnimiyr ease t he
anount of LPL nRNA expression over the control by 50% unit: M was

cal cul at ed bmsewmdonntheusnergiaght Tetie SGFPARAERTY RABEEPAGPY he resul ts of

the tests perforned 20_us;g1°g t he test substances var centrations.

The maxi mum FHFREE BRAFREC? 1IARCOVE| FE8 )RS e d %:%%?ne ﬂfc%%gﬁgghg to the
fol I ow quﬁsle(%@:en ¢ t%ﬁgg Yalwesgsbtdd Gedetgbeodicd @Ry esents the
maxi mumTci T erase ActiVity 25 occurred in response to test substance
stimulation; yBncdetic washing for 10 minutes to homogenize. Test

samples were prepared as and when necessary.

The rats of the test groups were orally
administered with the compounds of the invention such that

90 rats received the compounds in an amount of 1C, 30, or 100

ng/kg. The compounds of the invention were formulated as
5% gum arabic suspensions as described above.

The rats of the control group were orally
administered with 5% agueous gum arabic solution (not

25 containing the compounds of the invention)} in an amount of



WO 2009/ 139076PCT/ JP2008/ 059294 -70- represents the value indicating the

| uci ferase activity of the control. The table 2 bel ow shows the results
(EC50 val ues and Max. Ind. values) of using the conpounds of the 5 present
i nvention as test substances, with the Exanpl e nunbers representing by what
Exanpl e nmewoodsy/3hgsr especti ve conpounds wer e prepar ed PCTiakdoes/@oBxanpl e

LPL Increase (Max.Ind. Values) LPL Increase (EC50Valu
2.051.63.6301.96.7 103 1.9 7.4 ( es) 13.06.34 1.7

_72..

5 ml/kg body weight. Administration was conducted once a
day continuously for one week at a specific time of day
after the rats reached 6 weeks of age. This test was
performed under non-fasting conditions {rats had free

5  access to feed and water), and the rats were fasted after
the final administration of the compounds or 5% aqueous
gum arabic solution.

Two hours after the final administration, olive
01l was orally administered to the rats from both groups

10 in an amount of 3 ml/kg body weight.

Two hours after the olive oil administration,
blood was collected from the abdominal aorta of the rats
of the respective groups using a heparinized syringe. The
plasma was centrifugally separated from the blood at a

15 temperature of 4°C, and the triglyceride level of the
plasma was measured. A Hitachi 7170 automatic analyzer
was used as the measuring instrument. Using the values
measured from the test groups and control group, the
decrease (%) in plasma triglyceride level was calculated

20 according to the following egquation:

Decrease (%) in plasma triglyceride concentration

= (1-E/C) x 100

25. wherein E represents the average plasma triglyceride level



109 1.5 3.0 114 1.5 7.2 117 2.2 3.3 132 1.7 6.2 134 1.7 6.4 135 1.8 5.2
: : : : : : : . .2 138
2.0 2.0 10 As shown in the table, the conmpounds of the present invention
remar kagly :cnc[]ea_se LPL nRNA expression. The results show that the
conmpounds of the invention have excellent LPL increasing effects, even when
conpar ed wWXh20E18¢My| 4-[ (4- br ono- 2- cyanophenyl ) car bar?&ﬂ@%’&ﬁ%?i%
phosphonate, which is known to have LPL increasing effects and whose Max.
Ind. Value is about 1.2. WD 2009/139076PCT/ JP2008/ 059294 -71-
-73-
in each test group; and C represents the average plasuna
triglyceride level in the control group.
The table 3 below shows the results of

administering the compounds of the invention prepared in

5 the Examples in the amounts specified above.

Table 3
Compounds of the Dosage Decrease in plasma
present inventicn (mg/kg) triglyceride level
(%)
Example Compound 1 10 26
30 50
100 76
Example Compound 10 10 48
30 67
1040 74
Example Compound 23 io 66
. 30 78
100 77
Example Compound 58 10 31
30 66
100 79
Example Compound 95 10 28
30 65
100 81

As is clear from the results shown in the table
10 above, the compounds of the present invention decrease

plasma triglyceride levels remarkably.

Pharmacological test 3

Anti-obesity test using Zucker fatty rats




Phar macol ogi cal Test 2 Test of therapeutical effect on olive oil-induced
triglyceride hyperlipidema nodels To conduct this test, 6-week-old SD
rats 5 (purchased from Charles River Japan) were used. Accordi ng
to the body weight of the test rats when they were 5 weeks old, the test
rats were ®HMO200%¥I%476t 0 test groups and a control groupPGEAPROG/ASE4 per
group. A predeterm ned anount of each conpound prepared 10 in the Exanples
was neasured and placed in an agate nortar. \Wile 5% aqueous gum ar abi c
solution was gradually introduced to the nortar, the conmpound was uniformy
ground and suspended. Test sanpl es were4 prepared by further adding 5%
aqueous gum ar abi ¢ sol ution gradually."*I5 Subsequent ly, these test sanples
were subjected to ultrasonic washin g for 10 m nut es 1&&) Rl e. Test
sanpl es were prepar e&uglgegnﬁamﬁaﬁ cBES ARPSOTRE Pl st gr oups
wer e oraIIy adm ni tered t C ny@g@,l%l@ﬂch that 20
rats recei vé ]?%He (S:Corrpoun£4s1 ?%égﬁasn%ggtg}}g?salr@ngt 38 gr 100 ng/ kg. The
conpounds ofarghg i Rt Lapwuex el for=mdl gt egeas ‘jﬁfegelmaa:rsamfa/ﬁa&spenm ons as
descri bed above. The rats of the control group were orally adm nistered

Wi th 5% aqueesst gibnapahircdsst itdtdry (Ehete 25 g moxit@d-ngre Egippddnds of the
invention) in an anount of WD 2009/ 139076PCT/ JP20081059294 - 72- 5 m /kg
body wei §ht thadageiast r3aWﬁehsm§Sc6H6Mc%% dhce v 51 aRYy STRO6Gs| y for one

week at a specific tinme of after the rags, I age. This
test was pePESIARY Ei‘r?dératﬁéfn %5 n@Sﬂal tTORs %%ra}t%gsg lrﬁ%}eig% access to

feed and wat r)cy %Fs the c@ﬁ:?e%@ffl depst gg affor: de ofei naI adm ni stration of
0 a

t he conpoun §°6 gueous gum arabic sol ution. Two hours

after the fipah,agdnirsd rat koiplel dbesitlyl mpasl or alrdy aadnreaditlered to the
rats fromboth groups 10 in an anount of 3 m/kg body weight. Two
hours after dvheindkbdee. oil adm nistration, blood was collected from t he

abdom nal aorta of the rats of the respectlve r%% ;énlg arl ni zed
syringe.l0The pl asma vﬁblscéﬁ‘tsltl W%@aﬁ’?ﬁf 25dr UsHE 1 ?ood at a 15

t enperature of _4C dth r lLeyel neasured. A
emper : (Fvgl}flalﬁﬁt ql % zer V\H‘Z al& Xf é éd?:@:oﬂhéé”@f\ﬁ@f?e

H tachi 717 ised as t e neasuring instrunment. Using
the val ues %HEE%”@%" B@eﬁ%tﬁnoh@ﬁh&ﬂlcbﬂtt@tsﬁz%a]gpm ariché&hdecr ease
y

(% in plasma triglyceride |level was cal cul ated 20 according to the
fol | owi ng equatt pRocERoreasere( Wseniipdadeiowri gl yceri de concentration
{1) Method for preparing test samples
15 : The test samples were prepared in the same

manner as in Test Example 2.

(2) Test procedures

Zucker fatty rats and lean rats (both from
Charles River Japan) were purchased at the age of 5 weeks.
20 They were divided into groups (10 rats per group)
according to body weight when they reached 6 weeks old.
After acclimatization, the administration of test samples
was initiated when the rats reached 8 weeks old. Test
samples were orally administered using an oral gavage SO

25 that the compounds of the invention contained in the test



= (1-EC x 100 WD 2009/139076PCT/ JP2008/ 059294 -73- in each test group;
and C represents the average plasma triglyceride |evel in the control
group. The table 3 bel ow shows the results of adm nistering
the conpounds of the invention prepared in 5 the Exanples in the anmounts
speci fi ed XD/ e 3 Conpounds of the present inveRCTIROPEEEYSE (ng/ kg)

Decrease in plasma triglyceride level (% Exanple Conmpound 1 10 26 30 50
100 76 Exanpl e Compound 10 10 48 30 67 100

._.'7 5_
samples were given in an amount of 100 mg/kg body weight
(test sample dosage: 5 ml/kg body weight). The test
samples were administered once a day cver 4 weeks at a
specific time of day.

5 As a control, é group of rats were administered
with the same amount of 5% aqueous gum arabic sclution (5
ml/kg body weight) instead of the test samples.

The rats of all groups were weighed on the last
day of administration. The average body weight of the
10 rats of each test group was compared with the average body
welght (standard weight) of the rats of the control group
to obtain the weight variations (differences). The weight
differences were expressed as percentages in relation to
the standard weight. The values thus calculated are
15 referred to as “weight change %”. When a weight
difference is negative relative to the standard weight,
weight change % is shown with “-* {(minus) .
buring the test period, the rats of the
respective groups had free access to rat feed (“CRF-17,
20 manufactured by Oriental Yeast, Co., Ltd.) and water (tap
water).
{3) Results
The table 4 below shows the results of the
above-described test performed using as test samples

25 compounds of the present invention prepared in the



74 Exanpl e Conpound 23 10 66 30 78 100 77 Exanple Conmpound 58 10 31 30
66 100 79 Exanpl e Compound 95 10 28 30 65 100 81

WO 2009/139076 PCT/JP2008/059294
-7 6~

Examples.

Table 4
Test Sample Weight Change (%)
None (control) 0
Compound prepared in Example 1 -8

' Compound prepared in Example 10 -15

Compound prepared in Example 58 -19
Compound prepared in Example 95 -15

5 (4) Bnalysis
The results shown in the table above establish
that the compounds of the invention tested exhibit

excellent anti-obesity action.

1¢ Pharmacological test 4

Anti-obesity test using AKR mice

The purpose of this test is to investigate
whether the compounds of the invention inhibit the weight
increase of food-induced-obesity model AKR/J mice, which

15 are considered to be closer to humans. The model mice
used in this test exhibit a correlation between body
weight increase and blood leptin level increase, and
therefore anti-obesity action can be determined in terms
of both body weilght decrease and leptin level decrease

20 (see J. Clin. Invest. 99 {(3), 1 Feb. 1997: 385-80).

Furthermore, this test enables the evaluation of



As is clear fromthe results shown in the table 10 above, the conpounds of
the present invention decrease plasnma triglyceride |evels remarkably.

Phai macol ogi cal test 3 Anti-obesity test using Zucker fatty rats WO

2009/ 139076PCT/ H2008/ 059294 - 74- Zucker fatty rats are obese
rats di scoNIB/BY078ucker et al., in 1961 as nutants aRbAGFABNPP4ts, which
are a hybrid between 13C and Mrats. These rats (fa/fa) start to appear
distinctly obese fromnornmal broods around 5 the age of 3 weeks. As they
age, the weight difference between the fatty rats and normal rats
increases. Zucker fatty rats are currepfly kept by a variety of

organi zations as sinple obesity nodels, and are readily obtainable. 10This
test was perfQrupd,uipl ng:dics bAtarmialed.0 Byl ual eathes antdoiahesi ty action
of the conpounés of The invention. The preparation nmethod of test sanples
and the testprOERINT BSral cdasSEei bietkbalown £4n/Metihedwhen pheparing test
sanpl es 15The test sanples were prepared in the sane manner as in Test
Exanpl e 2. (a2 Tedtwhtlocedugbsfat diet (seezZdwked. fEtwsiodat 86antP|ean rats
(both from Charl es R ver Japan) were purchased at the age of 5 weeks. 20

)
They were diRi déd MAY ot Youpd4€308t at tpéf PEuUPFo4BcHRAFng to body wei ght
when they reached 6 weeks qld. After_acclinmatizati t he ingstration of
test sanpl es HPRE ajtsecf’gf\ﬁﬁgﬁé%%ssr% lsatreg:"(\:rll%ég %lmgetl?ts; $ ggn' %%Est sanpl es

mere oral ly Bdmlbstor od HHG.R ALAL. G3Y3ae, Sgags Aduat: thezgprpounds of
the invention contained in the test WD 2009/ 139076PCT/ JP2008/ 059294 - 75-

sanpl es wer eri@ireEBre) At cah 1O/ My/khe bbdyapwitght effestssafipl e
dosage: 5 nl/kg body weight). The test sanples were admini stered once a day
over 4 weeksth® camppends et tiheepotseay . irymptiopontsest 253 T§F6up of rats were
adm nistered wth the sane amunt of 5% aqueous gum arabic solution (5
m / kg body VRSP nstRaH S ERe test sanples. The rats of all groups were

wei ghed jon the ast dgy. ofoady. %{»%iﬁa aEhgoguerage hady; wei oht of the

10 rats each test group was conpared wth the average body wei ght
(standard wei ght) of phe rat seebi,t pewaordd GrrgLOYPhisLabRAvart he wei ght

variations (differences). The weight differences were expressed as
per cent ages Tormslkatli anatefddimrstahdabdiswisghtreathe Gl uddd:hugagal cul at ed
are used as normal feed. As high-fat feed, that prepared by
blending CRF-1 with 18% saiflower oil (Oriental Yeast, Co.,
15 Ltd.) was used,
Test substances were blended with the high-fat
feed in an amount of 1 mg per gram of CRF-1.
AKR/J mice (from CLEA Japan, Inc.) were
purchased at the age of 4 weeks. They were roughly
20 divided into 2 groups according to body weight when the
mice reached 5 weeks old. During this period, all mice
were given the normal feed.
Subsequently, the mice of one group (8 mice)

continued to be fed with the normal feed (normal feed

25 group). The mice of the other group (8 x (the number of



15 referred to as "weight change % . \Wen a weight difference is negative
relative to the standard weight, weight change %is shown with "-" (m nus).
During the test period, the rats of the respective groups had free access
torat feed ("CRF-1", 20 manufactured by Oriental Yeast, Co., Ltd.) and

wat er (tapwee0e9/3390763) Results The table 4 bel ow shows PCHR@P208803P29¢ of t he
above-described test perforned using as test sanples 25 conpounds of the
present invention prepared in the WD 20091139076PCT/ JP2008/059294 - 76-
Exanpl es. Table 4 Test Sanple Wight Change (% None (control) 0 Conpound
prepared in Exanple 1 -8 Conpound pre ed in Exanple 10 -15 Conpound
prepared in Exanple 58 -19 Conpound ﬁ?&%ﬁred i n Exanple 95 -15

the test substances + 1) mice) were given the high-fat
feed (high-fat feed group).
The body weight of the mice of each group was

measured daily. When a notable increase was observed in

5 body weight by comparing the body weight of the mice of
the high-fat feed group with the body weight of the mice
of the normal feed group, the mice of the high-fat feed
group were further divided into groups (8 mice per group).
and the feed (high-fat feed) that had been given to these

10 mice was replaced by high-fat feeds containing the test
substances. These mice were furthexr reared for 7 weeks
(“test substances + high-fat feed groups”; n = 8 per type
of test substance). Specifically, the administration of
the test substances was continued for 7 weeks. A group of

15 mice to which high-fat feed containing no test substance
was continued to be given was used as a control (high-fat
feed control group; n = 8).

Four hours after the feeding on the last day of

the 7-week test (the last day of the test), the body

20 weight of the mice of the “test substances + high fat feed
groups” was measured. Blood was collected from the
abdominal zorta of the mice using a heparinized syringe,
and the leptin and insulin levels in the plasma were
measured using an Elisa kit (produced by Morinaga). The

25 mice of the other groups (normal feed group and high-fat



5(4) Analysis The results shown in the table above establish
that the conpounds of the invention tested exhibit excellent anti-obesity
action. 10 Pharmacol ogical test 4 Anti-obesity test using NCR m ce

The purpose of this test is to investigate whether the conpounds of the

i nventi on MW{h089/13%%e wei ght increase of food-induced- S6&4FIN8/48We| AKR/ J
m ce, which 15 are considered to be closer to humans. The nodel m ce used
inthis test exhibit a correlation between body wei ght increase and bl ood
leptin level increase, and therefore anti-obesity action can be determ ned
in terns of both body weight decrease7§nd | eptin | evel decrease 20(see J.
din. Invest. 99 (3), 1 Feb. 1997: 385 Furthernore, this test enables
t he eval uation of WD 2009/ 139076PCI/ JP 9 7 utic effects
on di abet esteqhdtontLoL| ‘Er‘?‘élg) &[5t ergafﬁgapﬂlsuﬂ%ng?nsg %?tnh%re%%%ser ved in
AKR/'J m ce en th fiale dizet €se@i onl thEhySI ol. 266
(5 Pt 2), I\}é\t/n E§954%%§?% &gﬂ Wﬁoml% ?Eggrknown that 5 |Iﬁg;nul inemais
strongly assQet adfd ol thedisbeties peeenrémentexampkepedfo@®di ovasc. Nurs.
16 (2), Jan. 2002: 17-23). Therefore, this test can verify the therapeutic
effects of tbeoowimoundshefsahe grosedarefnvention, used as test conpounds,

on di abetes. 10The test was perforned as esctrl rbﬁ?\d be!Lf.) b For rat
f eed, po@vdered CRF- 1 ThenareE’9Ri XpereBoPhuta® £eSranifc urecf)%‘ﬂ/ Ori ent al

Yeast , @Hg'h% S g%g gz%;lﬁgnr&allnsgﬁg%cfgv& g@-ff%efg@& t hat prepared

by bl end| ng ower ol ental Yeast, Co., 15 Ltd.) was

used. subg ADEge Meue Lbapdets wirtikeit haeheghedatdd eed in” an
anount of 1S%St;e-$é%sr am 01EJ P AKR/'J mice (from CLEA Japan,

Inc.) were @;b&é@@ﬁé@d&rﬁ@xﬁh@lége E»far@hmell@ affhebB \wweser Baghl 35 20 di vi ded
into 2 groups according to body wei ght when the mce éeaghed 5 weeks ol d.
Duri ng t hi s tpeti sdostaricesi déem%@ﬁ%ﬁeﬁﬁérﬁ%rﬁ%lasf & FRYuent Iy, the

m ce of one group 8 mce n 0 be f - w mal feed (nor mal
feed 251§r oPTPOTH F‘ fﬁeré grog @Vg“(‘:rhtg@%ﬁ‘ ér of

2009/ 139076RCT/ Ib2 QE?% fgpefeteep SUpPs m@scbm@rgac@tmre gi ven
t he hi gh- fat® f“é’é"dn%h. gh- %Peég gr oup) or upet The body wei ght of the

mce of eachip@r QuBp¥@S: FEASEagedohlyes WseandanotetivesinofehBe was observed
" results obtained from the mice of the high-fat control
group to obtain the variations (differences). The
15 differences were expressed as percentages in relation to
the standard values. The values thus calculated were
referred to as “weight change (%)”, “leptin level change
()7, and “insulin level change (%)”. 1In the table below,
the symbols “-” {(minus) indicate that the differences are
20 negative relative to the standard values.

The table 5 shows the weight change (%), leptin
level change (%), and insulin level change (%) of the mice
of the Example Compound 10-mixed high-fat feed group,
Example Compound 58-mixed high-fat feed group, normal feed

25 group, and high-fat feed control group.



5 body wei ght by conparing the body weight of the mce of the high-fat feed
group with the body weight of the mce of the nornal feed group, the mce
of the high-fat feed group were further divided into groups (8 m ce per
group), and the feed (high-fat feed) that had been given to these 10 mce
was repl aces dogo/1390g3h- f at feeds contai ning the test subBCHMS/05P8Ese m ce
were further reared for 7 weeks ("test substances + high-fat feed groups”;
n = 8 per type of test substance). Specifically, the adm nistration of the
test substances was continued for 7 weeks. A group of 15 m ce to which
hi gh-fat feed contai ning no test substance was continued to be given was
used as a control (high-fat feed cont B8 group; n = 8). Four
hours after the feeding on the |last day of the 7-week test (the |ast day of
the test), the body 20 weight of the mce of the "test substances + high
fat feed gro s" was neasured. Blood was collected fromthe abdom nal aorta
of the nicel ‘?195 a heparinized syringe, and the |eptin and insulin|evels
in the pl asf@esececnpasur ed usi|WgightELli saLl%PtlléplrQi@Jc énﬁylwrji%ffdab. The
25 nice of the other groups (normmahgteéd) gebapdand hi arﬂhéﬁgevﬁ
2009/ 139076 RZYLIF2008£859294 - 7P- feed control gsoup) vere regred tifl the
| ast day of |d¢de-dastyragapabove, jand 4 hours after the |ast feeding onjthe
| ast day of [Ef@dlestohpeum@asin ement s wer g perfornmed adcording to the sane
procedur es. |HiFhe avghaget vidates| of +hé test resubts (bddy werght, |eptin
level, and igsadd n level) of the test substances + high-fat feed groups to
whi ch the coppayNds cehppaneds-n| Exanpl es ([Exanples 10 and 58) were used as
test subst angessd hﬁrg@_ggelpgédeferredoto as t he-3&xanplle 10 €dApound
10-m xed hi gh-d@t feed group” apd "Exanpl e Conpound 58-m xed hi gh-f feed
group”) wer enGARAREIMGEBuE he f espeqtive pverage val ugs (standard val ues)
of the results obt ai ned fromthe mcé”of the high-fat clontrol group-to
obtain the variations (differences). The 15 di fferences were expressed as
percentages in relation to the standard val ues. The val ues thus cal cul at ed
were referred to as "meiightlehanten %ps, rebepts shioewefinchange 399 ", and
"insulin level change (%9". In the table below, the synbols "-" (m nus)
i ndi cat e5t hahet hemmlirfcm @rfcébea?@%ltné@éfﬁmébm? AEPPYBYt vt he st andard

val ues. tabl t he we ht chang Ievel
change (%, Eé‘ﬁ&pﬂ-%%u]rq n'mlde I b%ﬁé\r,%e Y C%XCS Fe m%ceggéﬁxﬁ% %éa

Conmpound 10- m ed h| e ]_93;{% FRLE £HoMeurde58 mxed h| gh-f at
feed group, rfral ©f e d_’m% érgﬁ%?éan %ﬁ fat feed con?rol group. WO

2009/ 139076PCT032008Ap§9521%4 ot80r dJahbsaurhisTestp&ralpiinghtxahphge( %) Leptin
| evel change(% Insulin |evel change(%
which fall within the scope of the present invention, are

10 consider to be able to attain results, from

pharmacological Tests 1 to 4, almost identical to those

shown in Tables 33 to 36.

Pharmacelogical Test 5

15 Test for LPL activity-increasing effect in normal rats
6-week~old 8D rats (purchased from Charles River
Japan) were used as subjects. The rats were divided into

groups according to body weight at the age of b weeks.



Hi gh-fat feed control group O O O Exanpl e Conpound 10- m xed high-fat feed
group -15 -68 -54 Exanpl e Conpound 58- m xed high-fat feed group -10 -55
-12 Normal feed group -15 -70 -41 As is clear fromthe results shown in
Tabl e 36, 5 the conpounds of the present invention prepared in Exanples 10
and 58 bot WhN¥138YEel | ent anti-obesity action and an SGTIPHAHISA+
therapeutic effect on diabetes. Al'l the other conmpounds prepared
in the Exanples, which fall within the scope of the present invention, are
10 consider to be able to attain results, from Pharmacol ogical Tests 1 to
4, alnost identical to those shown in_gfples 33 to 36. Pharnmacol ogi cal Test
5 15 Test for LPL activity-increasing effect in normal rats 6-week-old SD

rats (purchaged L%Q”l%éhe%e@'év &Jﬁaﬁég \%.Pcéjflﬁsﬁﬂni%ﬁs%'éme@%ﬁth The rats

were divided into groups according to y weight at the age of 5 weeks.
WO 2009/139@3@@CE&ARgggﬁhQQQ%%énsﬁdn in an amount of 5 ml/kg of body

weight, the suspension containing the test compound of the
invention in such an amount that the dose of the compound

5 of the invention became 30 mg/kg of body weight in one
group and 100 mg/kg of body weight in another group. The
rats in a control group were orally administered with a 5%
gum arabic suspension (not containing the test compound of
the invention) in an amount of 5 ml/kg of body weight.

10 Each sample suspension was orally administered every day
at a specific time of day for 1 week starting when the
rats reached the age of 6 weeks.

Four hours-after the administration of the
sample suspension, skeletal muscle tissues of the rats

15 were collected, then fréezewclamped and stored under
liquid nitrogen. LPL activity in the skeletal muscle

tissues was measured by the following method.

Method of measuring skeletal muscle LPL activity
20 1) Preparation of skeletal muscle tissue extracts
The soleus muscle was homogenized in a chilled
solution of 0.05 mol/L NH40H-NH4.Cl buffer (pH 8.5)
containing 0.5 U/mL heparin at 1 mL/100 mg of tissue wetl
weight. After standing on-ice for 60 min with vigorous

25 mixing at intervals of 15 min, the homogenate was



The rats in each test group were orally admnistered with a 5% gum arabic
suspension in an anount of 5 m/kg of body weight, the suspension
containing the test compound of the invention in such an anount that the
dose of the compound 5 of the invention became 30 ng/ kg of body weight in
one group a@20090%ng/ kg of body wei ght in another groupCTTRI08/E9294i N a
control group were orally admnistered with a 5% gum ar abi ¢ suspensi on (not
containing the test conmpound of the invention) in an anount of 5 m/kg of
body wei ght. 10 Each sanpl e suspension was orally adm ni stered every day at
a specific tinme of day for 1 week stagb'gg when the rats reached the age of
6 weeks. Four hours after the adm nistration of the sanple suspension,

skel etal nuscl %}l:f?%%gzaﬁhé@ggrﬁ%t %B S%ikfrieorc%! ect eéjﬂd en freeze-cl anped

and stored ufde i'vVity in the skeletal muscle

tissues was peashred,by,idednll-ewyng method. Method of neasuring skel etal
muscle LPL activity 20 1) Preparation of skeletal nuscle tissue extracts

The sol eus nmuschet¥asi hniegenirzedel et alisklediEpladtiientgf 0.05 nol /L
NHAOH NHACL1 buffer (pH 8.5) containing 0.5 WnlL heparin at 1 nl/100 ng of
ti ssue wet weight. AftEBre stuisdirageosclitdenf grsoprenarad by RiLydproud 25

m xing at_intervals of 15 mn, the honogenate was -82- centrjfuged at 3000

rpm and 4C f¥ft 1§ GilEcake tHe Bupdrlicdeaher wast FeFaPht Beta2519% er ni nat i on

of skel et al scle LPL acti vi The_substyate s t4 r,epared by
nmxing 2 5 pgjlog)‘elé‘l’yhé?o tc?fl[ -°1§§fg %a}{ 2,0%0. %‘g %%c])fﬂ'ﬁ?l)lfggelc’eq triolein,
0.9 ni of 1 PaJrid QBrdnl@Pouditl Ar90nb M1 A, %rbovie werayR alumin. in 0.2
mol /L Tris-HCL buffer (pH 8.6) and 10.2 m of 0.2 nmol/L Tris-HCl1 buffer (pH

8.6). The m gtsy endasteruhBidi ad 2byoddhi Tats-eilobuiter f (@i 3.6n. 10ln a
glass test tube, 0.1 mai of the tissue extract, 0.05 nL of heat-inactivated
rat serum an@h® miktpireovadosphalfd edebymatisaRiani an 0lce fSIT B PiRs- HCL

buffer (pH 7.4) were nmixed. Enzyne reactio s_started hy adding 0.2 /D
of the sﬁcﬂ)strate sol ut % %S\ﬁa§e§£\rw %BY\LIaﬂ{‘ ‘f%rt tﬁ%ﬁ?“eat 37C.

The reacti Oneandac,?_:t,g{apgg lg%ls(%idlq-{(%{ er]_ngétgvégc?dg&‘ai]:' Do 1R, /dnd 19594/ g1,pr Opanol

(1:40, v/v), wat er an nL of hexane were added into

the test tubgr £f tRAivkI9sOuS|dsRaki g 6 or mbd /M DristHglOMZ@rt enper at ur e,
the test tube was centrifuged for 10 min. at 3000 rpm The upper |layer (3.5

m) was col | ¢gtied d)nwaraenizedst Eobenanctartied wag lFethoedoby0. 1 nol /L KOH
The test tube was vi %or ously shaken for 10 min. 25 at room tenperature and
t hen Centrifé@@ﬁmf@r 100 npH thi substrate solution and was carried

15 out for 30 min. at 37°C.
The reaction was stopped by addition of 2 mlL of
i.5 mol/L H»S80,4/2-propanol (1:40, v/v), and 1 mL of
distilled water and 3 ml: of hexane were added into the
test tube. After vigorously shaking for 10 min. at room
20 temperature, the test tube was centrifuged for 10 min..at
3000 rpm.
The upper layer (3.5 mlL) was collected in a new
test tube and mixed with 1 mlL of 0.1 mol/L KOH.
The test tube was vigorously shaken for 10 min.

25 at room temperature and then centrifuged for 10 min. at



WO 2009/ 139076PCT/ JP2008/ 059294 -83- 3000 rpm After renoving the upper

|l ayer, 1 nL of the |lower |ayer (water phase) was transferred into a vial
for counting, neutralized with 50 pL of 1.3 nol/L HC1 and 5 mi xed with
4 mL of scintillator. The radioactivity was measured using a liquid

sci ntil | at WSh208¥i#76r . The LPL activity increase (% waSTARAGSIS2¥¢&d from
the nmeasured values of LPL activity in the control group and test groups
according to the following formula: 10 LPL activity increase (% = (Test
group average value)/(Control group average value) x 100-100 The results
are shown in a table 6 below. 15 WO )9/ 139076PCT/ JP2008/ 059294 - 84-

Table 6 Result (Tissue LPL activity) Increase of skeletal nuscle LPL

activity co red to control Exanpl eDose(% 30 ny/kg56 100 ng/ kg75 1030
my/ kg22 100%&5 :

After removing the upper layer, 1 mL of the
lower layer (water phase) was transferred into a vial for
counting, neutralized with 50 pL of 1.3 mol/L HC1l and

5 mixed with 4 mL of scintillator. The radiocactivity was
measured using a liquid scintillation counter.

The LPL activity increase (%) was calculated
from the measured values of LPL activity in the control
group and test groups according to the following formula:

10
LPL aétivity increase (%) = (Test group average

value)/ (Control group average value) x 100-100

The results are shown in a table 6 below.

15



2330 ny/ kgl8 100 ng/ kgl5 3030 ng/ kg22 100 ngy/ kg3l 8530 ng/ kg9 100 ngy/ kg36

9530 ny/ kgl3 100 ny/ kg25 Exanpl es of fornulating the
pharmaceutical 5 preparations of the invention are described bel ow
Formul ati on Exanple 1 Preparation of Tablets Usi ng Exanpl e

Conmpound 1we2089i39561 ve i ngredi ent, tablets (10000 tablPet/dy20e845429€0Nnt ai ni ng
300 ng of the WO 2009/139076PCT/ JP2008/ 059294 -85- active ingredient were
prepared according to the followng formulation: Exanple Conpound 1 5

Lact ose (Japanese Pharnacopoeia) Corn starch (Japanese PhalLnacopoei a)

Car boxynet hyl cel | ul ose cal ci um (Japanese Phar macopoei a) Met hyl cel | ul ose
(Japanese Phar macopoei a) 10 Nhgnesiuﬁ?%Tearate (Japanese Phar macopoei a)
Usi ng the above formul ati on, Exanple Conmpound 1, |actose, corn starch and
car boxynet Hatdel bul ose cal cium were sufficiently nixed, the nixture was
granul ated using 15 the t hyl.cell. q 1S4 ution, the granules were
passed through a 24-neshq§4%é§ jkég%@%gﬁﬁhEEE%EﬁSgLsLuanLeaLaLeT_and t he
resulting mxture was pressed to f@m®rease of skeletal muscle LPL

activity
compared to control
Exanple Dose (%)
30 mg/kg 56
100
mg/kg 75
10 30 mg/kg 22
100
mg/ kg 55
23 30 mg/kg 18
100
mg/kg 15
30 30 mg/kg 22
i00
ng/kg 31
85 30 mg/kg 9
100
mg/ kg 36
95 30 mg/kg 13
100

mg/kg 25

Examples of formulating the pharmaceutical
5 preparations of the invention are described balow:

Formilation Example 1

Preparation of Tablets

Using Example Compound 1 as an active ingredient,

tablets (10000 tablets) each containing 300 mg of the



tabl ets. 20 FoLnul ati on Exanple 2 Preparation of Capsul es
Usi ng t he Exanpl e Conpound 95 as an active ingredient, hard gelatin
capsul es (10000 capsul es) each containing 200 ng of the active ingredient
were prepared 25 according to the followng fornmulation. WO
2009/ 13907 $P2pePUs8/ 059294 - 86- Exanpl e Conpound 95 CPEFEFBINE5829% el | ul ose
(Japanese Pharmacopei a) Corn starch (Japanese PhaLmacopeia) 5 Talc
(Japanese Phar macopei a) Magnesi um st earate (Japanese Pharnacopei a) 2000 g
300 g 170 g 20 g 10 g Usi ng the above formul ati on, each
i ngredient was finely powdered and thg oughly m xed to give a uniform 10
m xture. The desired capsul es were th prepared by encapsul ating the
m xture into gel atin capsul es havin ize p f
adnlnlstratF%Fﬂve %?greéﬁﬁ? wert prepared ac9§¥$§58 E%i%%%l%éﬁ#qﬁihggent
conpri sing ? e&ﬁu%nconpound represented by General Formula (1): RL (1) 5
wherei n R7 & ower al'koxy; R2, R8 and Z are any one of the groups (1-1) to
(1-4): (1-1) R2 is phenyl, phenyl havi ng one or two hal ogen atons as
substituents on the benzene ring, phenyl |ower alkyl gro%§

Example Compound 1 3000 g

§ Lactose (Japanese Pharmacopoeia) 335 g
Corn starch (Japanese Pharmacopoeia) 165 g

Carboxymethylcellulose calcium

{Japanese Pharmacopoeia) 125 g
Methylecellulose (Japanese Pharmacopoeia) 60 g
10 Magnesium stearate (Japanese Pharmacopoeia} 15 g

Using the above formulation, Example Compound 1,
lactose, corn starch and carboxymethylcellulose calcium
were sufficiently mixed, the mixture was granulated using

15 the methylcellulose aqueous solution, the granules were
passed through a 24-mesh sieve and mixed with magnesium
stearate, and the resulting mixture was pressed to form

tablets.

20 Formulation Example 2

Preparation of Capsules

Using the Example Compound 95 as an active
ingredient, hard gelatin capsules {10000 capsules) each
containing 200 mg of the active ingredient were prepared

25 according to the following formulation.



10 phenyl |ower al kyl group having on the benzene ring one or two
substituents selected fromthe group consisting of hal ogen, and cyano, or
Rl and R2are jointed to fault -CH=C(Ph)- (wherein Ph is phenyl); R3 is
hydrogen or |ower al koxy; and Z is a group represented by the formula

bel ow. 15R4Rwostser7ei n R4 i s hydrogen, |ower al kyl, or pliaiieagesns9294

R5 i s hydrogen, |ower alkyl, halogen, hydroxy, |ower al koxy, phenyl | ower

al koxy; R6 is hydrogen, |ower alkyl, carboxy, or
hal ogenat ed 20 | ower al kyl; R7 is hydrogen, |ower alkyl,
hal ogen, hal ogenated | ower al kyl, |ower al koxycarbonyl, carboxy, cyano,

carbanoyl, or phenyl; and R8 is hydroffen or lower alkyl; 25(1-2) R2

i sphenyl | ower al kyl having one or two hal ogen atons as substituents on the
benzene ring; R3 is hydrogen or |ower alkoxy; and Z is

i mdazo[ 2, 1-b]thiazol -6-y1 _or imdazo[2,1- - 88 - b]thi |5 6-y1l having
one | ower éilﬂ@fﬂpl%u%%‘?ﬁocuﬁgn?? (1-3) R2 is phe%?ié@l%wer al kyl , or
phenyl | ower al kyl .havi o] | posmaabesss)as substid uents on the
benzene rin ;YS@X%L%%; regg*él%g%? {Jg\%\)e\&?egiékoxy; ang Z )i s imdazo[1l,2- 5

a] pyridi n- 3=yl sandok lefbaRésé sehdeaybpbomer al kyl; R3 i &7hydrogen; and Z
is imdazol -4-yl having one phenyl or hal ogenated | ower al kyl -substituted
phenyl , 5 Talc (Japanese ehbent¢ameifedr preventing or treatfhd

hyperli pi dem a, 10 arteriosclerosis and obesi t¥L. 1 2. The LPL
activati ng MagmesiarcereRinier 67epananel PR ERTR2, R3 and Y %re the group
(1-1). 3. The LPL activating agent according to claim1,
wherein R2, R3 and Z are the group (1-2). 154. The LPL activating agent
according to claim 1Usm§r1_qjen aBave RBMAZ a8E8n | hclr Otprddied). was

5. The LPL activating agent according to claim1, wherein R2, R3andZ are
the group (%:4d1y powdered and théroudddyohikée doPlgimet 4 vanifiegmagent accor ding
to any one 20 of clains 1 to 5 in the manufacture of a nedi canent for the
treat mend ofiswyper.| i Piclelwsared capsules were thsp HER"’W@‘{EE activating agent

according to any one of clains 1 to, 5 in the. manuf r medi canment
for the treanpERtulctingeshs )}‘Elx’égreSl.n%&’ ﬁ??ﬁgln% € rsr%g%%c}?ar‘gfﬁlgggent ed by

General Fo”snij'.lzea a%lp%:opriate for oral administration.



- R2a0 -89- wherein's Rla is |ower al koxy; and R2a and Z are any
one of groups (2-1) to (2-4); (2-1) R2a is phenyl |ower alkyl
havi ng one or two hal ogen atons as substituents on the benzene ring; and Z
is imdazo[2,1- 5 b]thiazol-6-yl or imdazo[?2,1-b]thiazol-6-yl having one
| ower al kyl substituent; (2-2) R2a is phenyl |ower alkyl or
phenyl | ower al kyl having one or two hal ogen atons as substituents on the
benzene ring; and Z is imdazo[1, 2-a] pyrj;disn-3-y1; 10(2-3) R2a is phenyl
| ower al kyl; and Z is imdazol -4-yl having-one phenyl or hal ogenated | ower
al kyl - substituted phenyl; (2-4) R2a is phenyl, phenyl having
one or two hal ogen at substituents on the benzene rin henyl | ower
al kyl group havi ng ghqgﬁng Arend FHg & @toFoTﬁﬁl%ﬁB%fﬁ%ﬁgg?ggs%ﬁdéﬂﬁﬁg
from 15 t hepgg i eclobyi Sénegn OIFdraludgen).) and cyano, or R aand R2a are
jointed to form-CH=C(Ph)r (wherein Ph is phenyl); and Z is a group
represented by the for a below R5 R6 R4ARe whexein R4 is hydrogen, |ower
al kyl, or hal ogen; 20R8 i% drogen, |ower alkyl, hal ogen, hydroxy, |ower
al koxy, phenyl | ower, al kg R6 i s hydrogen, |ower alkyl, carboxy, or
hal ogenat ed | ower &Kyt Z - R7(l3 hydrogen, |ower alkyl,
hal ogen, hal ogenated | owe al kyl, I ower al koxycarbonyl, carboxy, cyano,
carbanoyl, or phenyl; and R8 is hydrogen or |ower alkyl.

g R

wherein R' is lower alkoxy; R?, R®and Z are any one of the

groups (1-1) to (1-4):
(1-1) R? is phenyl, phenyl having one or two halogen
atoms as substituents on the benzene ring, phenyl lower alkyl group,
10 phenyl lower alkyl group having on the benzene ring one or two
substituents selected from the group consisting of halogen, and
cyano, or R' and R® are jointed to form -CH=C(Ph)- (wherein Ph is
phenyl) ; R® is hydrogen or lower alkoxy; and Z is a group

represented by the formula below:

RS
6
NN o
R7
_ RrR? :]
15 . R

wherein R? is hydrogen, lower alkyl, or halogen;

R> is hydrogen, lower alkyl, halecgen, hydroxy, lower
alkoxy, phenyl lower alkoxy;

R® is hydrogen, lower alkyl, carboxy, or halogenated

20 lower alkyl:

R’ is hydrogen, lower alkyl, halogen, halogenated lower
alkyl, lower alkoxycarbonyl, carboxy, cyano, carbamoyl, or phenyl;
and

R® is hydrogen or lower alkyl;

25 (1~2) R® is phenyl lower alkyl having one or two halogen
atoms as substituents on the benzene ring; R’ is hydrogen or lower

alkoxy; and Z is imidazo[2,1-b]Jthiazol-6-yl or imidazo[2,1-
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blthiazol-6-yl having one lower alkyl substituent;

(1-3) R?is phenyl lower alkyl, or phenyl lower alkyl
having one or two halogen atoms as substituents on the benzene
ring; R®is hydrogen or lower alkoxy:; and Z is imidazo[l,2-
alpyridin-3-yl; and

(1-4) R®is phenyl lower alkyl; R®is hydrogen; and Z is
imidazol-4-yl having one phenyl or halogenated lower alkyl-
substituted phenyl,

effective for preventing or treating hyperlipidemia,

arteriosclerosis and obesity.

2. The LPL activating agent according to claim 1,

2

wherein R?, R®and Z are the group (1-1).

3. The LPL activating agent according to claim 1,

2

wherein R?>, R’and % are the group (1-2).

4. The LPL activating agent according to claim 1,

wherein RZ, R and 2 are the group (1-3).

5. The LPL activating agent according to claim 1,

wherein R?>, R’ and Z are the group (1-4).

6. Use of the LPL activating agent according to any one
of claims 1 to 5 in the manufacture of a medicament for the

treatment of hyperlipidemisz.

7. Use of the LPL activating agent according to any one
of claims 1 to 5 in the manufacture of a medicament for the

treatment of obesity.

8. A benzene compound represented by General Formula

Rla

R?20 Z (1la)
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wherein R is lower alkoxy: and R* and Z are any one of
groups (2-1) to (2-4);

(2-1) R*® is phenyl lower alkyl having one or two halogen
atoms as substituents on the benzene ring; and Z is imidazol[2,1-
blthiazol-6-yl or imidazo[2,1~b]thiazol-6-yl having one lower alkyl
substituent;

(2-2) R? is phenyl lower alkyl or phenyl lower alkyl
having one or two halogen atoms as substituents on the benzene
ring; and Z is imidazo[l,Z2-alpyridin-3-yl; '

(2-3) R*® is phenyl lower alkyl; and 2 is imidazol-4-yl
having one phenyl or halogenated lower alkyl-substituted phenyl;

(2-4) R?*® is phenyl, phenyl having one or two halogen
atoms as substituents on the benzene ring, phenyl lower alkyl group
having on the benzene ring one or two substituents selected from
the group consisting of halogen, and cyano, or R'¥ and R* are
jointed to form ~CH=C(Ph)- (wherein Ph is phenyl); and Z is a group

represented by the formula below:

RS
New SR
\\ N = R
R4 RS

wherein R’ is hydrogen, lower alkyl, or halogen;

R® is hydrogen, lower alkyl, halogen, hydroxy, lower
alkoxy, phenyl lower alkoxy;

R® is hydrogen, lower alkyl, carboxy, or halogenated
lower alkyl;

R’ is hydrogen, lower alkyl, halogen, halogenated lower

~alkyl, lower alkoxycarbonyl, carboxy, cyano, carbamoyl, or phenyl;

and

R® is hydrogen oxr lower alkyl.



