WD 2009/ 139076PCT/ JP2008/ 059294 - 1- LI POPROTEI N
LI PASE- ACTI VATI NG COMPQOSI TI ONS COVPRI SI NG BENZENE
WORRPNAIDES S5TECHNI CAL Fl ELD The prERGBIIR2008/059294
i nvention relates to conpositions for activating
| i poprotein |lipase (hereinafter referred to as "LPL")
and benzene conpounds. The invention is further
directed to the use of conpounds activating LPL for 10
preparing LPL-activating campositions, and a net hod
for activating LPL using such conpounds. BACKGROUND OF
THE | NVENTI ON Contenporary society is
called a society of gluttony, and the nunber of people
di agnosed with 15 h eerlipidenia obesi t etc., has
oLEROPERTRAY YT ASET AH IVAANE! POOSEMONS CREE Mo REVAHE DERTVATES
li ke are extrenely dangerous causi ng di abetes and
arteriosclerosis that may result in cardiac
infarction, cerebral infarction, and the |iKke.
20Accordingly, to prevent or treat hyperlipidem a,
obesity, etc., a variTBGINFCAeddd En has been
conduct ed on pharmaceuti cal s and chenot herapy for, .
anel i or at Th§ PAEABRBGLRAFIEHAYI FELALCHILR HfegtposLtions
di seases, for exanple, chenothera t 0, activat
% P63 OPEIAY) LRROBF ORUN 25 ERRToL HEr SRRV T agreed £
therefqr. LPL, activation i - 2- [ 0 :he
S RO e 25 PBRETER PRUPBRITS aiig T Sert Chy demiiarthe*
besi,t rteri | er-08, r ; Xi, B for
ekt & o R PEusoinpfed ek SRS e
I IR, i hBL b¥ati 8As pngnd heseethod for
%ﬁ%%%gggfﬁgﬁt%?kggggéhg,C?ﬁ% relatioﬁship bet ween LPL
At watiRn 1a0d vdhiher sasel ebapbands. described in J.
Adin. Invest., 92, 411 (1993). The the reletionship
bet ween LPL actBNQKGROUMDMOE dIER aVENTIfBEcri bed in
Bi ol . Phar.Bul | ., 19, 1570 (1996). The relationship
bet ween LRloreetripoateirgn seedety éachakiadi 3 destéetvedtin
Anti cancer Research, 19, 4099 (1999). The relatjonship
gbtvesny L RIndidthiey atime raed RepRi-6sAdapgogadcyibRd in

Met abol i sm 49, 588 (2000). Th rekationghig bet ween
Lpperkipidanich AREHder ESi-deRPS PECReSRAFBLY FRSINI:
Di abetes, 44, 414 (1995). The rel.ationshi ween
Erpeatin 816 aPﬁﬂF 2Ry rocgdde Bed F%t%émg?'g’

i abetol ogia, 43, 875 (,200Q). EErnat
FaRren cate ity AERIER By BepCr R eChelitenat nay
€9 nd 'j§§ ' 3 | Vald % -aat o atet@Bhai Bnd the
6ﬁ§€%§céit$%%#s gﬁtcléﬁgﬁﬁtrapeutic aéen?s) ef fective
Eggepreventing and treating hyperlipidem a, obesity,
and the like, and subsequently found that specific
conpounds A@@%ﬁ@ﬁm{%@ o Ganrefaalt bar nulea t( bypkellawidemia,
strongly activate L. Al though such conmpounds may
bRekude, seve. Krown conpowitlssesdaruds has been conducted on

pharmaceuticals and chemotherapy for ameliorating
pathological conditions of these diseases, for example,
chemotherapy to activate LPL (lipoprotein lipase) and

chemotherapeutic agents therefor. LPL activation is
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25 not been known that they activate LPL. The present
WD 2009/ 139076PCT1JP20081059294 -3- invention has been

waewonplorehed by further research based on thePGDHIR2008/059294

findi ngs. The present invention provides
as recited in Items 1 to 42 below 5 Item 1. A nethod
for activating LPL in a patient in need of LPL
activation treatnent, conprising adm nistering an

ef fective amount of a benzen2-conpound into the
patient, the benzene conpound being represented by
cemnet @& r&ormilige (EffectivEORS rwpeksientRngs ohytdregehng
hydroxy, |ower al kyl, |ower al koxy, |ower

ay exly Cpit damyd , ahﬁﬂmxyy aorteptiomyllelrowes, ackyhraghd R2
is hydrogen; lower alkyl; 1,2, 3,4-tetrahydronaphthyl;
cycheal Xy | némvieas idl kEtc .phBayiouphpabl i eri ors (Hrs@ribes
two 15 substituents selected fromthe group consistin

BTihlﬁ%@’@%pI;.jl'lbW@r %ﬁ"{@&(}/ LP&y% R&16Ge FRCe dhP g@eplsegses.
BryPeaphtny abf?eg%?f%d o%ﬁzo%r& ﬂgibéﬁm“%ﬂgand
Sonerberd e R o eyt Bte Sl e ©

LPe! 19515% ﬁpéaf&gox%ageéohgﬁﬁg BE’EQ%&é]‘?aLPE”an ivation

wer al enat e ower oXY,

9ﬁd'§¥.‘€£ r8LKY < havd ng vne ey dioal lorlaamdione 190 1570
2009 139076PCT/JP2008/059294 -4- phenyl or halogenated

pheoyl | %&@@t@%n@h@ﬁj BeRgdehorbor gtt Gret{ &) and

mhereln Ph represents phenyl; R3 is hydrogen or | ower

ahknxyiaangd 5e§brfbéugwnnﬂhtmﬁaﬂdanjmésmmm@a) e, (P99

bel ow. (a) imdazo[2, 1-b]thiazol-6-yl or

i(rPAazo[ LHe Kealkitdrolshép petlaenngPbnect bwet iah kyhd

substituent; (b) benzi m dazol -2-yl; %f)

bepz@@mazm desdribieg] d)n iMAteRI[TE- A%y B8R dRROS)y| ; The
ié|n1dazol 1 havi ng one phenyl or hal ogenat ed

e Fl@pﬁwps%%vvwmle% FHEnyfatiqy jpnd hyperlipidemia is

hgégﬁﬁgéé a%fgrééggts yl 414 (1995). The relationship

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
(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

not been known that they activate LPL. The present
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(g) imdazo[1, 2-a]pyridin-5-yl; and 15 (h) a group
represented by the fornula below R5 wherein R4 is

wogwoosens | ower al kyl, or hal ogen; R6 is hydrBQEIR2008/059294

| ower al kyl, hal ogen, hydroxy, |ower al koxy, phenyl

| ower al koxy; 20 R6 is hydrogen, |ower alkyl, carboxy,

or hal ogenated | ower al kyl; WO

2009/ 139076PCT/ JP2008/ 059294 -5- R7 is hydr ogen, | ower

al kyl , hal ogen, hal ogenated tower al kyl, | ower
alkoxycarbonyl car.boxy, cyano, carbanoyl, or phenyl;
ANTeRBiPS hpdr bgen é?CP@RéFShﬁﬂyby BUpEReT de@search based
however, that when Z is a group (e), R is |ower

8Pk &R, ah?vﬁsfﬁﬁéﬁygslomer al kyl , and R3 is hydrogen
I[tem 2. A pethod acc erein

benzene co 8uﬁaeF§n ﬁ%gtﬁan ?rﬂﬁﬁ %Ia%ofﬁﬁf%e%lﬁn
WQ%%%IQ %olﬁzapgﬁg¥p (a) 10 Item 3. A net hod

according to wherein the benzene conpound is a

?Q@Hloﬁnd R/f nGenss af o Fos Al Fa g Whet e o st el QH)O need

em 4. A nethod accordlng to item 1 wherein the

Renzene .ceNRa¥Rdn $ raatRRReYNdoRbr Cengfahdmonivter{dyd an
wherein Z is 15a group (d). Item5. A nethod according

=@ fidcerive Wheleinofftha benzene compound fsta tbhappamnitent,
of General Formula (1) wherein Z is a group (e).
thembén zanee thogoacdobdiing tepreeantedhbyetanehal Formula
benzene 20 conpound is a conpound of General Fornula

((L)) :wherein Z is a group (f), (g) or (h). Item7. A

met hod according to item 1 wherein the benzene

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

R0 Z (1)
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
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,
halogenated lower alkyl, cyano, nitro, lower
alkoxycarbonyl, carboxy, lower alkoxy, and halogenated

lower alkoxy; or lower alkyl having one cycloalkyl and one



(1-1) a compound of fornmula (1) wherein RL is | ower
al koxy, 25 and R2 is phenyl, phenyl having one or two
wh2000g897@t ons WO 2009/ 139076PCT/ JP2008/ 0592 9BCF/Hr20662059294
substituents on the benzene ring, phenyl |ower alkyl
group, phenyl |ower alkyl group having on the benzene
ring one or two substituents selected fromthe group
consi sting of hal ogen, and cyano, or R and R2
arejointed to form5 -CH=C(Ph)- (wherein Ph is
phenyl), and Z is a group (h); (1-2) a conpound of
JHH| %x( %)al%@hatEdRphénywebral koxy, R2 is phenyl
[ ower al kyl having one or two hal ogen atons as
Pubshi Riets idde themzamre —OHRG, (Pand KheseangPbup
(a); (1-3) a compound of formula (1) wherein Ris
tepwisaaldeoxheniQ;R2 i s phenyl |ower al kyl, or phenyl
| ower al kyl having one or two hal ogen atons as
I§uhsthydengsnonrthQW©enabh@Xyaﬁgkiand Zis a group
(f); and (1-4) a conpound of formul a ( 11 wherein Ris
che&aanxnxyseﬂgct§dpﬁéﬁml (ROWEP éhkybe fd Zis a

oup (e) Item 8. A_net hod accgor, [
Oher v iand sy Zpé{‘rbéﬁpllaﬁoﬁeédyéf ofpRsEePakes bip] Chiazol-6-
treatnent is perl tient. Iten19. A
Yret M 'ﬁ”&%éﬁ?ﬁﬁﬁﬁ%¥b 3 E@ﬁEEgP he patient in need
ﬂ? PL aﬁtl@%ﬁ % treatnent is an obese patient. 20

TR dddording to item 1, wherein the
aund J_s,jane nenber sel ected fromthe group
Eon3|s |ng o? 2319

%jq REZYS XBQ—%} thexynihenyly)i;m dazof 1, 2-
pyrldlne - cyanobenzyloxy) 3-

S@Ihﬁﬁﬂ&gﬁﬂmdd4ym Rzt 2na) pyengiiner Ralldgédabednbeder
5

£1 uor obareyd txed Piretyioxyphenyl ]i mi dazO[ 1, 2- a] pyri din
e, WD 2009/ 139076PCT/ JP2008/ 059294 -7- and
2£| 4iddahd D dberippodin-3-vat:hoxyphenyl 1i mi dazo[ 1, 2-
alpyridine. Item111l. A nethod according to item1,
mﬂér@mhdah@ lxﬁnﬁ%ﬂyﬁﬂﬂﬁﬂnﬁﬂYLrsand
4- (4-chl or obenzyl oxy) -
Eh@x%‘lﬁ%yﬁ?i‘fﬁ 3 be B’jl"temfé’f&uéa PEeAVi2. A

nmet hod according to item 1, wherein the

'RE

R6
Ne N
N\ _N
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;
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wao eiobl1soreonmet hyl phenyl )i m dazol e.

benzene conpound is

4- (4- benzyl oxy- 3- net hoxYphenyl) - 2- (4-

Item 13. An PCT/JP2008/059294

LPL-acti vating conposition conprising a 10
pharmaceutically acceptable carrier and a benzene
conpound represented by General Fornmula (1): R1 R
wherein Rl is hydrogen, hydroxy, |ower alkyl, |ower
al koxy, | ower al koxycarbonyk,. carboxy, or phenyl | ower
al kyl; and 15 R2 is hydrogen; |ower alkyl;

Rl & $fdldanidienanhihy) | nayebeal kbl boueat el ybwer
phenyl?; " ptienyl Thavi ng ohe or twd substituents sel ected
aikgﬂltf 9F 04Dk SONS S d g Ofc B eggn cyladeer cakrkexypyl, or

cyano, hal ogenated | ower al kyl, and hal ogenat ed | ower
pﬁgggxy;aﬁaenyl | oner al kyl; phenyl | ower 20 al kyl

having on the benzene ring one or two substituents
rSel eaipirdgermdhd ogreaup lkonisi sting of hal ogen, | ower

al kyl, hal ogenated | ower al kyl, cyano, nitro, | ower
pYBv2668), 1B60F6RCT/ UIR2008195 IR s -B-9%dURx\Fdar Fony P, 1OWer
car boxy, _| ower al koxy, and hal ogenated | ower . al koxy;

adkokyweR’ al kyphenid AgWite 2yl oalR R ahtl 'OHE pHehy |
.
hyd - | | ; d ; .
rEREe 1802 RpTBerD oF (R HP SRt R e 7, fe

or inidjzﬁ[Z,l-b]thiazol-6- yl having one | ower al kyl
% @ESHR Uént; 10(b) benzi ni dazol - 2- y1; (c)

enzaf hi az 5y L {18 daz ofter? 18 reTindithe2 bghzene
#%5%?%1dgzﬁ%?ﬁ?§i?$é£%%ﬁﬂ%ne phenyl or hal ogenated
doner. @ Ky =subsbbhHbedrpbenytayr popnuld({)) wherein z is
I'm

azo[ 1, 2-a] pyridin-3-yl1; (09)
4 g0 (b)2-a] pyri din-5-y1; and
Ttem 4. A method according to item 1 wherein the benzene
compound is a compound of General Formula (1) wherein Z is
a group (d).
Ttem 5. A method according to item 1 wherein the benzene
compound is a compound of General Formula (1) wherein Z is
a group (e).
Ttem 6. A method according to item 1 wherein the benzene
compound is a compound of General Formula (1) wherein Z 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,

and R? is phenyl, phenyl having one or two halogen atoms
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(h) a group represented by the fornmula below. wherein
R4 is hydrogen, lower alkyl, or halogen; 20 R5 is

wogwoosens | ower al kyl, hal ogen, hydroxy, | owePCHEIIKR088/159294

phenyl | ower al koxy; WO 2009/ 139076PCT/ JP2008/ 059294
-9- R6 is hydrogen, |ower alkyl, carboxy, or

hal ogenat ed | ower al kyl ; R7 is hydrogen, | ower

al kyl , hal ogen, hal ogenated | ower al kyl, |ower

al koxycar bonyl, carboxy, cyaro, carbanmoyl, or 5
phenyl; and O is hydrogen or |ower.alkyl, provided,

0 ; Nt he | Sz MOUPLAE) ,pHENyIS loasr alkyl
a%l%@%%?lEggﬁgsgﬁgnyl | ower alkylf§aga Rétis hydrogen.
g&b%ghlgheﬁglLEbwggtayﬁyln@r@ﬁpﬂhﬁﬂiﬂgﬂbnﬂﬂhﬂwhau;an¢ ring
item 10 13 wherein the benzene conpound is a conpound
B General sEberutachi}y whbeeted ZEron achyy auppym)consiehming
15. An LPL-activating conpositiog according to item 13
ofhémaiogehhe ahdnzgarog oapokindnds Ra agenpedadesf teeherm
Formula (1) wherein Zis a grou? (b). 15 Item 16. Aﬂ1-
{CPI=CA®H) vat(ithgrednpBbi L FoRhae¥dl di #ef th § emdzpup (n) s
wherei n the benzene conpound i s co o%?d.of GEneraikOX
Horulza qompPammér ¢ith formatle dﬂduff’?‘(edf)el thin 1A Yr

et G BT SIS 78 BompaindcorSRnarar®

20 Formul.a (1) wherein, Z i P pliem a);
ek aeg Somios Peartad SRR 1 o @
efjei n Und 1)S fh HUROWD: Of 1 &peer al koxy,
g(;gr?ulaa %@%2{? JZ%pﬁrl[&s?ﬂa g(!ro)yp (f), (g) or (h). Item
915 A0 LRlT ACdIURlNG C0BOSHdrGN aeserdangyLonabeny26ne
3 "wherein the benzene conmpound’is a conpound shown in
&Y w MR 200041 39QARPEE $0200840692940n 10khe Onenpéng 1x g,
to (1-4): (1-1) a conpound of fornmula (1) wherein R
asd lowey aldewap (R ;i eanphenyl, phenyl having one or
two hal ogen atons as substituents on the benzene rin%
phety| a | compoatkydf gfoupilsd pheryiedoiierR al Ry [LOYRBUP koxy,
havi ng on the benzene ring one or two substituents
Reliecpednyiohovee gtk dHsisting ¢roup (&) .
Ttem 8. A method according to item 1 wherein the patient
in need of LPL activation treatment is a hyperlipidemia
patient.
Item 9. A method according to item 1 wherein the patient
in need of LPL activation treatment is an obese patient.
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) imidazo[l,2-
alpyridine, 2-[4-(4-cyanobenzyloxy)-3-
methoxyphenyl]imidazo[l,2-alpyridine, 2-[4- (4-bromo-2-~

fluorobenzyloxy)-3-methoxyphenyl]imidazo[l,2~-a] pyridine,



10

15

20

hal ogen, and cyano, or R and R2 join to form
-CH=C(Ph)- (wherein Ph is phenyl), and Z is a group

W@ b)09/18907€) a conpound of fornmula (1) wherei n RIT/IR2008/059294

| ower al koxy, 10 R2 is phenyl |ower al kyl having one

or two hal ogen atons as substituents on the benzene
ring, and Zis a group (a); (1-3) a conpound of

formula (1) wherein R is |ower alkoxy, R2 is phenyl

| ower al kyl, or phenyl |ower;_al kyl having one or two
hal ogen atons as substituents on the benzene ring, 15

drZrhs @ 2 { SAmeund iefi dseomal, a-

a??) 2W|I14 é@ Q}E?Fbj{)o]&éﬁl%ﬁ\f/\er al k%—xr?/%t%z i's pheﬂyl Iovvelrrm,

a?%ﬁ%&d ;88d Z is a group (e). Item 20. A pharmaceutica
osition according to item 13, wherein the benzene

1¢empaund A snonedeiheirdaeleaed t2h flromheheigr bbp
consi sting of 2-(4-benzyl oxy- 3-

vaetzeesy pbepyplihidni dage[ 45 24 adipyorabenyyo{w)-~(H-
cyanobenzyl oxy) - 3- met hoxyphenYl ] i m dazo[ 1, 2- a] pyri di ne
nethoxfyphedyhi omdd2z6 [ Aot obbhlzyd RS - 3-

met hoxyphenyl ]i m dazo[ 1, 2- a] pyri di ne, and 2- %a 4- 25
Igteimorlghenk yieiy)d R era THyD Hehyi Y qmmlda%lﬁf 3 ]té’?r i din
e. WD 2009/ 139076PCT1JP20081059294 -1 iﬁh 21,
RseREc SRPORNdC dapasil £ T BRNA¥ 8¥H|%gm? 19% Ty

wherein the b ene und.is 6-[4-(4-
T T eREy §§e§yﬁgﬁﬁgaﬁﬁﬂ%ﬁyl]lnldazo[z 1-b] t hi azo
. | t 22. h t
' jg’ml 3£ v\ﬁgf”) e? ;ﬁigy%ﬂiz en cg%prrCrSJloC%Jﬂn gﬁi@ﬁqgﬂfgn% °
Ighafrhoxyp Cg§¥y3afEePFFFESoFSﬁg%ﬁil%ﬁ%n@l???ﬁ%&écﬁ%?pound

L4 Sm 2t A PRAGIRESENI ¢8kme0aPQS) ki on according to
I tem 13 usedfor hyperllplden1a prevention or

treatnent. Item 24. @ phar maceuti cal conposition
according to item 10 43 used for anti-obesity. Item
25. A benzene conpoung rejresented by General Fornula
(1a) 15 whergd R-Z i s | ower (al)koxy; R2a is
phenyl | ower al kyl ha on the benzene ring one or
two substituents sel egted fromthe group consisting of
hal ogen, cyano, and R® nitro; and Za is a group (a);

2-2) Riais lower alk R2 d
e L e it
zggéiltu%2§§gafkon 1, c 'b£¥,kyE p% n@ﬁeﬂgkekoﬂﬁkyl, and

R? is hydrogen; lower alkyl; 1,2,3,4-tetrahydronaphthyl;

cycloalkyl lower alkyl; phenyl; phenyl having one or two
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,

halogenated lower alkyl, cyano, nitro, lower
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-12- having on the benzene ring one or two
substituents selected fromthe group consisting of
wh2000089076 | ower al kyl, hal ogenated | ower al kyl PCOYR268/059294
nitro, |ower al koxy, and hal ogenated | ower al koxy; and
Za is a group (d), (f), or 5(g) ; (2-3) Rais |ower
al koxy, R2a is phenyl lower alkyl, and Za is a group
(e); or (2-4) Rhydroxy or |ower al koxy, and R2a is
1,2, 3,4- tetrahydronapht hyLg_cycl oal kyl | ower al kyl,
phenyl; phenyl 10 having one or two substituents
e m t p | shikaevof ahal pgeagehatned
a%%i%ﬁ%gg%%éﬁﬂ,c%§$%g§ﬁa3g§£%%mer alkyl, and ’
1 Pg;p@g§§$Idymybwgﬁ«ymkylpmgwmhgl©wercgbkphlhaWingndn
the benzerie ring one or two substituents selected from
ohBepBERYD SONE Idddihteid dleopdn, drower al kyl, 15
hal ogenated | ower al kyl, cyano, nitro, |ower
rAl kaxrfaskenybineadr box§orh o=@l Roky , whaikeiialtgenat ed
| ower al koxy; or |ower alkyl having one cycloal kyl and
reépeepbenyl ploenhbi ogenat ed phenyl; or Ria and R2a are
%oined to form-CH=C(Ph)- (wherein Ph is phenyl), and
RZal$ shydnpasup 20 UPWer fekeZy7 AlFenzene conpound
according to item 25 shown, in any,.an f (3-1) to
7( 354%: group3saieqtedmythd  Sheri R aeqiosw( I ower

S AT S LY SRR oo
B AR ISP REen o 1 e

%gb%kkkgﬁgggzgnggygg fromthe group consisting of

| ogen~and cyano, or RI" and R2 are joined to form
%ﬁ}EQ%PQ%hiQQQQLQLQlPh I's phenyl), and Za is a group

), 53-2) a conpound wherein Rla is | ower al koxy,
Ra i daheny!, 2-eneyrahkyinhavibhg one or two hal ogen
atons as substituents on the benzene ring, and Za is
idyi dadelsZol-4blilhhazbohg6onk, pi8ng} ar cordedrith iAfbriaer
Ria is |lower al koxy, R2a is 10 phenyl |ower al kyl, or
gHerHsubmwert udlekly bhieayilngrervBs or two hal ogen atons as

substituents on the benzene ring, and Za is a group
(ﬁ»_imidazo[1,2—a]pyr1d1n—3—yl;

(g) imidazo[l,2-alpyridin-5-yl; and

(h) a group represented by the formula below:

RS
R6
N\ \
\\ N _~ 27
R4 RS

wherein R! is hydrogen, lower alkyl, or halogen;
RS is hydrogen, lower alkyl, halogen, hydroxy, lower

alkoxy, phenyl lower alkoxy:
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(3-4) a compound wherein RI' is |lower al koxy, R2a is
phenyl |ower alkyl, and Za is a group (e). 15 Item 27.

womeny®ne conmpound according to item 25, wherBCTIR2a08/059294

General Formula (1a) is a group (d), (f), or (g). Item
28. A benzene conpound according to item 25, wherein

R2a in CGeneral Fornula (la) is phenyl |ower alkyl

havi ng on the benzene ring one or two substituents

sel ected from 20 the group cpnsi sting of hal ogen,

cyano, and nitro; and Za is a group (a). Item29. A
enge un oy g taddsi, 29r WaekeiehaZadi Dower

R&Eérgﬁdggg%uqi apo(‘?(%: i's 3gg'gr oup (e). :b?em 30. A

fanzene conpound according to item 25, wherein 25 Za
in"CGeneral Formula (la) is a group (h). WO

2008/ 4300368€T/ IH26084 D6ARIhallrer t éraldPenAtisgniener

compound according to item 25 selected fromthe group

alangli s tliowg rof 1R okgcbdboyghpbearziyprexy) cgano, carbamoyl, ox

met hoxyphenyl ] i m dazo[ 1, 2- a] pyri di ne, 2-[4-(4-brono-2-

dfHamrlobemzy| oxy) - 3- net hoxyphenyl ] i mi dazo[ 1, 2-a] pyri din

, 5
F%- 8- hedERIBT 0BENEGVORYFL Y et hoxypheny! i mi dazO[ 1, 2-
a] pyridine, 6-[4-(4-chlorobepzyl oxy)- 3- 1.
RETHEGATh e]"%%rd&?&[tzW%?B] hi828] éFO%%d(e“ R* is lower
4- (4- benayl. oxy: 3 .
@é@fﬁo%pﬁ&??{%;(hQY?lrf?}ng()’ne%lh%/l%héﬁy AERas2ol e.
tem.32. e _ ‘ e oungd,.of ; d A3 Y i Qm
%?%%af%‘ngggnLgéngg% P%g%I? gcco%ositirgnédélcffgrﬁ 3.tQ{Use
M‘%ﬂré&%ﬂw RN d caboihemi 33af ebmpbepar bigcéneral

yperliplidem a preventive or therapeutic conposition.
FEEm B4 (Userfrdihe Barzengreampqand of item 13 for 15
preparing an anti-obesity conposition. Item35. A
phat NBs euinc alPLearpaskting compossthon tdechetizendo item
conmpound of item 25, and a pharnmaceutically acceptable
tarwherein the ldemst: canpandadsuti campeshposft Feperal
according to item 20 25 used as an LPL activating
tonpaeki t [bn.wherghBZ 18 phamea®edical conposition
according to item 25 used as a hyperlipiden a, .
BEemcht| VoL ALheChREatiBIcBAPBSS LFORT ACCOrqinghy iy 15em

har maceuti cal conposition according to ite

E%eﬂh%geja% G ib%%esrﬁ Va i 1. C%Oung] 62 é2neral
009/ 139076PCT/ JP2008/.059294 - 15-, J\tem 39. A net hod
%8Fmﬁif%v_}1)(i_ Shypert ipi c?erﬁékguljpn_(g)ﬁati ent in need of
E?Eﬁﬂtb?' GEMBIPLENERLIEORy EORBLLSLIOnadBEoLE1cY | Y Aflem
effecti ve anmbunt of "at Iegst one benzene conpound of

hEeh2Pe i At nd NSe PRt A & MomppudeMsAR ArpRluhad off0General
treating obesity in a patient in need of obesity

FHeRALMBNY 1) CRRPFESh NY Berd rjxshgy i (kg .an effective
anount of at | east one benzene conmpound of item
Ttem 18. An LPL-activating composition according to item
13 wherein the benzene compound is a compound of General
Formula (1) wherein Z is a group (f), (g) or (h).

Ttem 19. An LPL-activating composition according to item

13 wherein the benzene compound is a compound shown in any



10

15

20

25

25 into the patient. Item 41. Use of the benzene

conpound of item 13 for 10 preventing or treating
whyensiopé dem a. ltem 42. Use of the benzene chopormes/059294

of item13 for preventing or treating obesity. Benzene

conmpounds of the Present Invention Hereinbelow the

benzene conpounds represented 15 by General Formula

(1) (hereinafter sinply referred to as "Conpounds 1"

of the present invention) ugsgd in the LPL-activating

conpositions of the invention are described in nore

t aicl .- Substituents.used in General Formula (1) 20

Oggp?gsé%tgngéngo%ﬁds 1 and used el sewhere in this
(GRe6i & cakbennar eragodrsthi hed hrkewin TRE ieriowdmoveikoxy,
used with radicals containing carbon atons herein
rPef ergnégyl, tehéngrronsd @ or two halogen atoms as
Exanpl es of | ower al kyl groups include Cl-6 25 linear
Wbskrianehed ahkyhegbeupsnsuchnas peenyl , lerew|alkyio group,
2009/ 139076PCT1JP20081059294 -16- propyl, isopropyl,
ﬁmaan,lbwebuaykyltempupuhyvinﬁeﬁmygheH@&@@?n%HQEHQ one or
Exanpl es of | ower al koxy groups. incl ude 01-6,Iinear:Pr
thicaselvsd 1&RD% P gﬁé@§§e§ugﬁ0%sth%tﬁ6999 FHOSELH ©

e A
R, S s

e ST B o MR P PR P R e Lo aLieowy,
%ﬁg%%ﬁ%ﬁfﬁ{f@% La XY | HXMGRY Ry lor @4 nEXafBhestehs

oxy oups include 01-6 |inear or

§§Qﬂﬁﬂ%ﬁﬁﬂé%ﬁw<ﬂHQﬂE§b%@%bﬁ@ enagphenyl zsubsai goem, (a) ;
such as 1-phenyl et hoxy, 2-phenyl ethoxy, 3- 15

pheny | Prengxdund -ehefytiup oK), wheaheiny [Bfui §| bryer5alkoxy,
phenyl pentyl oxy, 6-phenyl hexyl oxY, etc.

Bxagpprenel lowes, dl kel ahy dmraphtivveeddyd hagliodeons
1, 2, 3, 4-tetrahydronapht hal en-1-y1 and 1, 2, 3, 4- .

bt irved Yok lorgggph taadien <3 yHubs2oExgmsise §NoFheyBEBARRS | T11I,
| ower al kyl groups include 01-6 al kyl groups having

oné D38 xyadouE kifl) sstituent, such as

g{CIopropylneth I,

L (R
S SLoRLeBNPEREL SRl P D o ().
‘fi\{(e:rlrlogg?(ylAn%th@élmac@GCtli%gng&nBBEE]¥.li.on according to item
13, wherein the benzene compound is one member selected
from the group consisting of 2-(4-benzyloxy-3-
methoxyphenyl)imidazo[l,2-alpyridine, 2-[4-(4-
cyanobenzyloxy) ~3-methoxyphenyl] imidazo[l,2-alpyridine, 2-
[4- (4-bromo-2-fluorobenzyloxy) -3~
methoxyphenyl]imidazo[l,2-a]pyridine, and 2-[4-(4-

chlorobenzyloxy)-3-methoxyphenyllimidazo[l, 2~a] pyridine.



WO 2009/ 139076PCT/ JP2008/ 059294 -17- cycl ooctyl net hyl ,

etc. Exanpl es of cycl oal kyl groups incl ude
w@308/189pcé oal kyl groups such as cycl opropyl, PCT/JP2008/059294

cycl obutyl, cyclopentyl, cyclohexyl, cycl oheptyl,

cycl ooctyl, etc. 5Exanples of phenyl groups having one

or two substituents selected fromthe group consisting

of hal ogen, |ower al koxy, cyano, hal ogenated | ower

al kyl, and halogenated | owerqal koxy i ncl ude

2- chlorophenyl - chl orophenyl, 4-chl orophenyl,

| yiproph 10 AnoRBAREBY L of- hedephenyl to item
Ig % %?ch?% op eﬁéeP ZC4 dic Iorogﬁenyl,

13, 6L £8! oropheswl zerke cydapiienyls 63-[4eya@rophenyl
4 cyanophenyl, 2-trifl uoromet hoxyphenyl, 3-

chibbbbenoyes ?(—)fmb’rhoxybhémﬂl]ljmmwtd’{@xylﬁlbért}ml,az@le.
tetrafl uor oet hoxyphenyl, 2-nethoxyphenyl,
IBemEEBOXWWmadbﬁltquwi lhoxmpeisetiyon according to item
2, 4-di met hoxyphenyl, 3, 4- dlnethoxyphenYI

13, 5wtlemet hoklypHesiviena. compesiyishersy -&%Wﬁﬂ

4- but oxyphenyl, 4-(1,1- dlnethylethogg &/Z l
meshoyyokepriehyR - (4-hek§l ey Lphenyl) A 2018,

2-trifl thyl phenyl, 3-trjf] t hyl ph
xzpemﬁ'm 38@& CRRASHEA=L 2900 % EFEPEIG %§y‘°{>h1tfm

fl
L
t t fI th A7 RRHA | 4
S aor DBt BREST L% A o opeat i pﬁgﬁﬁb §é
t§'d¥%%§%l#0599$X¥k€9§9¥| etc. 25Exanpl es of hal ogen

atons 1 nc | uori ne
ﬁ%‘?@@%wozi%gﬂéﬁéo@&@&%&%e s crttlenr ibye Gebreanilne,
I odl ne, etc. Exanpl es of | ower al koxy
HHOMPNS i(neljude 01-6 |inear or branched al koxy groups,
such as net hoxy, ethoxy, propoxy, 1-nethylethoxy,

but oxy, 2-nethyl propoxy, 5 pentyl oxy, hexyloxy, and
the |iKke. Exanpl es of hal ogenat ed | ower
aIkleiroups i ncl ude 01-6 perhal ogeno-al kyl groups,

especi aNLy 01-6 perfluoro-al kyl groups. The hal ogen
substityenty are of the same type, selected fromthe
graap—€o ¢ of 10 fl udrane, chlorine, bronm ne,
and i odi Speci fic exanples are trifluoronethyl,

pent af | uor oet hyl , heptafl uoropropyl, nonafl uorobutyl,
undecaf | uoropentyl, tridecafl uorohexyl, etc. Exanples
q% hal ogenat ed Iomer al koxy groups 15 |nclude 0l1-6

% ??%ﬁ%geno al koxy groups, especially 01-6

P (r% llgorﬁ*aallgo?%w%:oﬁ@ﬁoxyheRh’alQ OSSP ST dikete M ISk Al €
same type, selected fromthe group consisting

Révﬂx 0%k Nehe WHBIdME, riPBNRE orakéiol edbseitBpatsfic
exanples are trifluoronmethoxy, pentafl uoroethoxy, 20

bept 3t & & OF @ GoX Yy roian afdrisdrstlimigy lodixialogen, cyano, and
undecaf | uor opent yl oxY, tridecafluorohexyloxy, et c.

Exanp} esnd®fzPpHenyl grower (al kyl groups include Cl-6

al kyl groups having as a sub§t|tuent one phenyl roup
suth-2s Biénzy|lowepraisdsini s gheksagarhy PheRylss

henyl propyl, 2-phenyl propyl, 4-phenyl butyl, 5-
gheng//lphagzng onep or ytv?o lpgwer alpkox groups’ as

substituents; phenyl lower alkyl; or phenyl lower alkyl
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WO 2009/ 139076PCT1JP20081059294 -19- phenyl pentyl,
6- phenyl hexyl, etc. Exanples of phenyl |ower alkyl

w@e@ap39ohavi ng on the benzene ring one or two PCT/JP2008/059294

substituents selected fromthe group consisting of
hal ogen, | ower al kyl, hal ogenated 5 al kyl, cyano,
nitro, |ower al koxycarbonyl, carboxy, |ower al koxy,
and hal ogenated | ower al koxy include: (1) Phenyl

| ower al kyl groups havi ng eii@-hal ogen atom as a
substituent: 2-fluorobenzyl, 3-fluorobenzyl,

Hadinorobenzy lberdedre XA ndj ioneovebensykubstituents
2,5-di fl uorobenzyl, 2,6-difl uorobenzyl,

e becli dd ubr@bertry lgr Rxc daordlsrning of3hefbgeobebzyker 41kyl,
chl orobenzyl, 2, 4-dichl orobenzyl, 3, 4-dichlorobenzyl,
kﬂal@gmb@d]zwwem-ald@dhem@aanAmrt@m 20feyorblsenyy| @ and

4- chl oro-2-fluorobenzyl, 1-(4-chlorophenyl ethyI
palagenst eh| mmth@hlorathyend 2°(&s chl aFpher§) ) pHopyIor
2-(4- chl orophenyl)propyl, 4-(4-chlorophenyl)butyl,

53(4- chl or ophenyl ) pentyl, 6 (4-chl or ophenyl ) hexyl ,

ard t e Hgke :%53 Lo @ﬁr alk Subgh#%ﬁﬁ;qﬁphen%Hky er g
Iben - ethylbenzyl
fy F%y(lét’hﬁlr)benzyl 4 propyl benzyl ,
It I Az Rﬁg;y yl Zyb (G4 -
ne%ya%/p%ny %e}%ﬁﬁd 23(12 yI p}g)n )gt?lﬁy?& ) ljs 1 234

l Jhyil bt Vbhe
ey oGl progy . iy

Mghgﬁ 96ﬂ§9&3aﬁ@?ﬂdﬁ%ﬁﬁ&ﬁﬂﬁ&%Q%eﬁ%&tdd EQom(EhePQEBMb
| ower aIkyI groups havi ng one hal ogenated | ower al kyl

goabpstespest ahd Yogpare, Qloveperlial:ngenyaalokyhagogepytas
a substituent: 5 2-trifluoronethyl benzyl,

Rotveirf by breahy | ehodnatzed thavwd i erldeetyly bbenyy| lower
4- pent af | uor oet hyl benzyl , 4-(2, 2, 2-

syl ubaBERE YY) beke Wenzenre ptigid meomrofs:WObéh@ﬂtltwents
nonaf | uor obut yl benzyl , 4- undecafluoropentylbenﬁ
pg@ggggg|gép@hg&?|%@%%®|con31stlng of 'halogen, ower alkyl,

4-trifl oneth nyl ) et hy

Qag-RQFPFFF %W%Jf %&em %aé%wﬂlfsromlower
uoro phe rop ted

er SR ERETRET Frener %ﬁffu %Wérs“a(lfoxw and halogenate
ﬁoh%#ugﬁggE V%thgw ] oqe ﬁgcloalkyl and one
tritluorone phenyl’) hex e |1ke;
phenyl or halogenated phenyl, or R1a and R* are joined to
form -CH=C (Ph)- (wherein Ph is phenyl), and z® is a group
(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

substituents, or phenyl lower alkyl having on the benzene
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15 (4) Cyano-substituted phenyl |ower al kyl groups:
cyanophenyl -Cl1_6 al kyl groups such as 2-cyanobenzyl,

W@2000g30000benzyl , 4-cyanobenzyl, 1-(4-cyanophenpdl/ar2agd/(59294

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)
Ni t ro-substituted phenyl |ower al kyl groups:
ni trophenyl -Cl1_6 al kyl groups-such as 2-nitrobenzyl,
3- nitrobenzyl, 4-nitrobenzyl, 1-(4-nitrophenyl)ethYl,
r@..'n%‘lbn@' brophign¥lib st MyhenBs (e T d it erp hxron )qieo mtqup
4- (C4- 25 nitrophenyl)butyl, 5-(4-n|trophen¥I)pentyI,
Brisdst iYW 3008413967 6RCT 1IP2008105H94nd2R* are joined
ni trophenyl ) hexyl, and the like; (6) Lower X .
tal Koxycachsny Phsubswhenekd Phehylphewel) aldnd 4r agps:
Cl- 6 al koxycar bonyl phenyl - C1-6 al kyl groups such as 2-
drompt Hoycar bonyl benzyl , 3- nmet hoxycar bonyl benzyl , 4-
met hoxycar bonyl benzyl , 4-ethoxycarbonyl benzyl, A4-.
Pl 3paXyeafBeRYIBEnFReTe M Rif 0k cAPPIRYE HERTXA R 418
pent yl oxycar bonyl benzyl, 4-hexyl oxycarbonyl benzyl
pheryL %éWﬁ%X?ééWBoﬁ?WgﬁgnQPfe?%yFWgzb?ﬁbg%k)ékoa% as
t hoxycar bonyl phenyl ) et hyl . . 3- (4; a 3o 2md -
AR o PRENTPREPBRy Fings (300 7° Ls imidezol2,1
t hoxycarbonyl phenyl ) butyl, 5-(4-
éiiqﬁié% afgaﬁylphenyl)pentyl, 6- (4-
hgxyga epybrbexykie andidhe: 14 Kex 5 KT )is
gg?b%iy%-%%@@%#?éted phenyl | ower afiyl grgﬁps:
gr‘?émxwle{l@kl@ Ak yhedkoUPSwEHCALRSL having one or
- car boxyl benzyl”, 3-carboxyl benzyl, 4-carboxyl benzyl,
dind da cRF0d e eyl tu2nt4- oar boxybgheeayt ) ethyl ,and
3-(4- carboxyl phenyl) propyl,
7 (14- caghoxyl gienyl ) butyl, 5-(4- 20
car boxyl phenyl ) pentyl , 6-(4hpqrboxylphenﬁl)hexgk,,and
t N84 ke; co8poupderhakkdryRsuBSt iloesdapkeryt Rowef
al kyl groups: 2-methoxybenzyl, 3-nethoxybenzyl,
ahemy hobgireh A Ky 14- @kyb%n%ygFOEPpf%%oxybenzyl,

3{&%;§{gg%%§§;@%€1ég@ gﬂ% %XQEHEX&’JCO item 25, wherein

2009/ 139076PCT/ JP2008/,059294 -22- t yphenyl ) et hyl ,
é-@ﬁlﬁ%?ﬁﬁ%Q%ﬁ%ﬁﬁPﬁétHgﬁ? é§(3-5ﬁ%€§o§§%he yIﬁpﬁ%p )f

- (4- net hgx I -(4- Xyphenyh ) PNty ;
éﬁéﬁ-%gthg§¥%%§%%F%%§§§FPn§,éécggﬁégﬁd¥€benzyl, sresn
§§4i%fb%hggﬁﬁo%$9ﬁﬂi¥l(1§Pdi§hﬁhéﬁyﬁiléhéﬁ”alkyl having

| ogenate ower al koxy-substitut'ed phenyl | ower
ahkexy 9EREpse ﬁ&ﬁ{:Jﬂ&QﬁpﬁﬁkhQ%ﬂﬂﬁﬂlwbnts selected from
3-trifluoronet hoxybenzyl, 4- trifluoromethoxybenzyl,
4npegtahp uebwet Hoxypesnzaloen, cyano, and nitro; and 72
(2,2,2-trifluoroethoxy)benzyl,
4shepgadblipofa@pr opoxybenzyl, 10
4-nonaf | uor obut oxybenzyl ' _ .
Ztand2eaf |AIdropaney lcoxpegngypccording to item 25, whereiln

4-tridecaf|uorohexyloaybenzyl, 1-(4-
7 | 11 Uermreh Bapnery | (lédhyis, apgggue () .

LI yaroretponypheny D elin) L B o seen 25, whorein

7% in General Formula (la) i1s a group (h).
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15 trifluoronet hoxyphenyl)butyl, 5-(4-
trifluoronethoxyphenyl)pentyl, 6-(4-

wao eiobl1soreomet hoxyphenyl ) hexyl, and the |ike; aP@I/JE2008/059294

O her substituted phenyl |ower al kyl groups:
5-fluoro-2-trifluoronethyl benzyl, 2-fluoro-5- 20
trifluoronethyl benzyl, 5-fluoro-2-nethyl benzyl,
5-fl uor 02- nmet hoxybenzyl ,

4- et hoxy- 3- net hoxycar bonylbgenzyl, 3-

met hoxy- 4- met hoxycar bonyl benzyl , etc.

fbé}iﬂié%gﬁr&%t dreeicpheRyly @botipeni BBl vdected
I?é?lluorop enyl, 4- chﬁggbphenyl 4- br omophenyl, 4- 25

fodophENyLous- 6bh ot opheaybs 2- Cht or-aphemydenzatloxy\Wo3-
2009/ 139076PCT1JP20081059294 - 23- Exanpl es
@ hb® heﬂgkyhmgﬁaﬂ@ﬂ h2wi hoy o reyc | al 4yl 4 -rprmome -
pheny al ogenat ed phenyl i ncl ude

facpebbpnapybhghz $neahoyyblopn whidmidat br &J‘Gﬂmrldlne,
acycl opropyl-4-fl uorobenzyl
Zi{dydMoph@py@bﬂnﬁyéﬁﬁﬁén%Vmetgoxyphenyl]lmldazo[1 2~

a- cycl opropy1- 4-i odobenzY,

- pyrdicépeopP 8- dﬁréhéaéﬁlﬁwzyloxw -3~

sl 9B OB 2L o1 gETE L, 8 S E) OB PEI My oy
' °he§&¥1' g‘?”gl' 48y ¥EL89 M%ﬁgf@é@%ﬂﬁm@%@ ©S
%ﬁ hiazol Ua?k ogh%nﬂ,gﬁ%&&g éorﬁl&m@?cﬁﬁ -i8-etl 1haVigRg

2" | "6\ier stituent 1 ncl

%ﬁgﬁq{g&a}l Q.l hi,a2ak+841 Y%l composition.

m dazo[ 2, 1- b] t hi az0l - 6-yl,

?téﬁ?tzm’l i ghdaze[ 2nd- pbhtbhazedmortid of item 13 for
5-net hyl i m dazo[ 2, 1- b] t hi azOl -6-yl, 2- _
st i i flaz ofypelrliltiieadal pheyknt2vpr opythetapeof £ 1-
15 b]thi azol -6-yl, 2-buty|inidazo[z,l-b]thiazOI-6-yI,
Comgresnttylldrmi dazo[ 2, 1- b] t hi azol -6-y

2-hexyl [ 2, 1-b]thiazol-6- yl, etc es
tatregdt i z8deaof( &he be@zenen@@a%%d st y%t%\%gf
phenyl substituent or one hal ogenated | ower 20

BERSR T b AT tafted ARARET Yal IPPOSRERPP - subst i t uent

i ncl ude 2-phenylimd - -yl |
ptem- 3?f|?ﬁ§§?ﬁﬁ@€ﬁylﬁﬁ@ﬁyF%Wﬁ?aégﬁ?@49§$%£§§§%ﬁt%ﬁ@
rifluoronet henyl)imdazql -4-y =Bt

%????ﬁ%r%ﬁﬁﬁﬁ%hé) ﬁd%%% :%9 %'dgﬁ(%Pa%Egéeutlcally

trifl nyI)|n1dazoI 4-yl, 2-(4- WO
iﬁﬁ@?ﬁ%ﬁge%%gbos/ 059294 - 24-

E@Qﬁa§%uoﬁp ey Ham dazpbs4tybn 2cédrding to item
ept af I uor opr opyl phenyl )i m dazol -4-yl, 2-(4-

ngnatLyog oyt %m%ﬁvmﬁ@z@m@q&tm 4-

undecaf | uor ohexyl phenyl )i m dazol -4-yl, etc. 5Anong the

geapoands rofpHdrengueateintali mmmpbsmn;onoapoundsng to item

preferable in terns of pharmacol ogical activity are

QBo&eedessrabhﬂpenlip)d@mﬁq\Qergnﬂqu|qycﬁﬁ§§@@§§tlc

represented by General Formula (1) wherein Zis (a);

TofbbyCompounds represented by General Fornula (1)

wherein Z is (b) or
Item 38. A pharmaceutlcal composition according to item

25 used as an anti-ocbesity composition.
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(1'11) Conmpounds represented by General Fornula (1)
wherein Z is (d); (1'V) Conpounds represented by
wa@zmensdo7éornul a (1) 15 wherein Z is (e); and PCNYP2008/059294
Compounds represented by General Fornula (1) wherein Z
is (f), (g) or (h). Anong t he conpounds
descri bed above, those belonging to (1), (1V) and (V)
are preferable. Especially 20 preferable are those
that have (a), (e) or (h) as5<Z. Compounds
(1) (active conpounds for the LPL-activating
1E0RPeSI t iR wfod R Prerthenhgangptbeinbdeh beizene
conpounds (hereinafter referred to as "Conpounds (la)"
patithe presest bnViense ol @inibmid [preredésoni begmpsising
| ater) herein include their sodiumsalts, potassium
agak hs st e 089/ d BHOFERCT 1ARA00S 106 304 eamy- Offd Pefyeene
al kaline netal salts; calciumsalts, magnesiumsalts,
cangolindeodl kabinn25 edinth et aki@ils; and copper salts
and other salts. These salts can be prepared %CCOédEHg
Ittemk kéwn Araneigerd fiHese ity (OGS 161t APn8dPB-h5Y
phar macol ogi cal activity identical to that. of t.
6Ot @SSR Y HE FREBCR br roBNH 128 A Yo
LPL-acgti vating, conposition n ' ;
%&#%%G@F,a@BHﬁBuﬂgga%1§e%ﬁ§ %%%ﬂ%%ﬁﬁ%k%%EHR?%ﬁquﬁg ttem
their_ pharmaceutjcally acceptable acid addition 10
%ﬁﬂﬁﬂ?FngF g%gﬁ%bgf hydr ochl ori des, nitrates,
ul f gtes, yhyd ' s eT Jrarkenalles for
éﬁ%ﬁ2%@8,UF%C%E?%§€1%$$?§?£S, and the like. Such acid
Addid Its canibe Byppalediacavadi ng to known
netﬁ%g§$g$%gge acid gdd??ion galts have
phay Mmool ggbcak ke i et yehdentmmalind @i Heterofl 315 arhe
conpounds in the free form Therefore, the present
prerenttiony fotr tdremtpngycbes iayi-d addition salts and
phar maceuti cal conpositions such as LPL-activating
Bampas tdarouacs ofe thik 8reeansi APFERELER aci d
addition salts as active ingredients. 20Furthernor

Conpounds Herelakelowhp &ied OSPEST SnE§TPRER ﬂer%%¥?%§?ted

B SO F R | O (CROT b o1 ABLDT B BREFEL T na? 2°
o s oo R e e PYRRGLDR) TSRO Ve LEE-

00T LS ABEHTUORT 058200 25 B Lhr “ancn s oot T
58%§”§%€§iff optical isoners. The af orenenti oned

optircal 1sonmers can be separated according to known

separ at i ongd hodsenty epadatincdirdaodgofranl €orfpdunds

(1) 5Compounds (1) of the invention, depending on the
F¥Pec8bn SuUbGt ComieNinds Spedd fissal lejseabeordingthas

whi ch group described in (a) to (h) above is contained
theeefhcation are as described below. The term “lower”

an

used With radicals containing carbon atoms herein refers
to 1 to 6 carbon atoms.
Examples of lower alkyl groups include Ci_g

linear or branched alkyl groups such as methyl, ethyl,
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may be known conpounds or may be prepared according to
known net hods. 10For exanpl e, conpounds wherein Z is
w0 pdodazwfe, 1- b]thiazol e-6-y1 or PCT/JP2008/059294
i m dazo[ 2, 1- b] t hi azol e-6-y1 havi ng one | ower al kyl
substituent and categorized as (a) can be either
conpounds descri bed in Japanese Unexam ned Patent
Application Publication No. 291976/ 1995, or have a 15
skeletal structure simlar-1®that of the conmpounds
described in the publication. These conpounds can be
pggggﬁy eﬁ%éﬁﬁé)[%ﬁ'l NoLi©ey Vetihbul var, desouitlyed pentheé,
a e publication, or can be prepared with reference
hkQyit sefBt hods. Mre specifically, these conpounds can
be” 20 prepared by subjecting, as starting materials,
ConpoundsExé@pldesct i bewki re Neho @ rburs e 146y &1-6
publ i cation or correspondi ng conpounds having a
l4ukbabbe bubsthedeatkoxyl GowpvurRECH 3s giethoxy, ethoxy,
correspondi ng conpounds having a suitaQ{e ubstit yent
PrOPOYyl | 280PBAPPERet PHROXW (REHA TR ry | 61%@)?@5 &ar "be

0 2000/ 1365078PET) JP2004TOT0RGIL 2R LGS BT (U0
o LBFE=oBBPFEOERES. AN R R e (31 2 hal i A< o
e e T
e R o SR Dol o Bccor ding 1o &
B i an N SSHB55 b o be- pr spared i n reference

déhthickymifehy lybnexypesytaenbhy], t&ese conpounds can
be prepared 10 according to page 6, lines 24 to 58, of

t he publ i @atdngldey cfubheoyiingowas alhexy ngrorperingsude
0- phenyl enedi am nes having a suitable substituent to
cyelizad o dasriched alkoxy groupsnpavikas aherRisry

i s benzot hi azol -2-yl1 and cate%orized as éc& can be 3=
puleparBEHoc FUith g S J PEERYdE TRS%Yes T PRRRY T '

3,876,791 or can bhe prepared with reference t hese
PREMOERLOMBTY SPatFICHIY OV e épr%gﬁﬁgglég ’bg

prepared in accordance w.th od escribed in

BoPUrP TG 40 O A A CEaTuRs s, 1 i nes 39 to

50, of its.specjfication <The [ 2

met hods a?%x g%?%ﬁgélv%”ﬁsg %%%%%F 76?53?2§§?%1§f0up5

§n9?§gé‘2f? 2 3@,0'4 —Jte%?éjriﬁiﬂ@{ap@%%@lem 1(3197%ha 248, 3More
, esl

Specifical t he red conmpounds wherein Z is
benzoh hipzoloReyd1 anch oat egor | zed as (c) can be
prepared, for exanple, by reacting suitable

0- ani not hi gphepDes @nc25L crldnE! ilowesi @d kiyd gheups
presence of -a phosphorous

include Ci-¢ alkyl groups having one Csg cycloalkyl

substituent, such as cyclopropylmethyl, 2-cyclopropylethyl,
3-cyclopropylpropyl, 4-cyclopropylbutyl, 5-
cyclopropylpentyl, 6-cyclopropylhexyl, cyclobutylmethyl,

cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl,
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WD 2009/ 139076PCT/ JP2008/ 059294 -28- trichl ori de,
conducting this reaction in the presence of a boric
wa@eiod/1z®r@l yst, or subjecting suitable o- PCT/JP2008/059294
am not hi ophenol s and aromati c al dehydes to
condensation reaction. 5Conmpounds wherein Z is
i mdazo[ 1, 2-a] pyrimdin- 2-yl1 and categorized as (d)
can be the conpounds represented by General Fornula la
i n European Patent Applicatien Publication No. 113236
or be conpounds simlar to them These conpounds can
I corgdiqng to a 10 net hod described in the
nggggggﬁgﬁgggﬁVoﬁq%? prepared in reference to the
met hod. Mprggspecidi caldlvalliidsgrooppoundsudanChe
prepared according to page 7, line 15 to page 8, line
c 281081 kX agidepd sfci hes ahmieguaiplyile atyeAosig -
suitable starting materials corresponding to am nes 15
cotl6partal , Foyridkexyl anty Gl-drardkdt, o §¥S 1oPCEY¥her SIEC-
Formula 111 of the publication. . Conmpouynds
wher ei n zammpm@laqglpmewl S QYRS EPOIIEL PReh &Y %&Oa
phenyl substituent and categorized as (e) .can b
spbepateenhe corHPRECH of IR HoeR HedtR iS22 fgfp§ﬁéso St
Unexam ned Patent Appljcatiaon bl icat] No.
logs862L 5081, BY2Ran ﬁ%i?ﬁ%ﬁﬁﬁﬁéﬁiﬁ%ﬁ$ Fareiencdd o

5 SgFBREr A, SREbr AL YT o\ Y Skt 211G WRPRoe 1 and 2.

Feparation Methods 1 and 2,
anpl etg. ' O QUSIsh G BFIr e ndi n
c%éogﬁgﬁggyis gr&%?%ﬁééﬁ%%ngngral Formul a (Iﬁ?oanh )
. 6PETL IR0 OR8N 1 2B, 4~
k%%ﬁ%%?%gﬁéfxg)%gggﬁééﬁgﬁizgzehyde conpounds of Genera
FoHrdphkhk)l, A, tetnahiyebynenphpantgndgreiyi Z 35

categorized as (e) can be prepared by reactin
éygﬂdﬁwg@ygonmeugdaophenyipoﬁdtngfl@pﬁpmﬂﬁhQﬁﬂégﬁﬂﬁﬁy 3=
wherein a 5 hal ogen atomis substituted at the 2

aisi hicoonef hexyehehytor Aukaiflypranethepgehenyl, 4-

correspondi ng to the benzam di ne conpounds represent ed 1
tat teeflercalo st doRYPRSOY) , o R “PRENPYEBPRERY + pnd ~methoxyPheny -,

a- Di ket ones of CGeneral Formula. (Il) can,be, 10 pr
S K oin ATHASHSORERERBY bs 31 *StEIe HCR OB YL

A e s
e P

?%rgita\%/ i %g?ﬁ%el]rgélg,le % —gfégr@lf&%p?%ﬁgg?gfz—tﬂ%mb:ro&%ﬂ;ylpa)myl ,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2,4-

bis (trifluoromethyl) phenyl, 3,4-bis (trifluoromethyl)
phenyl, 3,5-bis (trifluoromethyl) phenyl, 4-
tetrafluoroethylphenyl, 4-heptafluoropropyl phenyl, 4-
nonafluorobutylphenyl, 4-undecafluoropentylphenyl, 4-
tridecafluorohexylphenyl, etc.

Examples of halogen atoms include fluorine,



10

15

20

25

Org. Chem 53(1988):129;J. Og. Chem 24 (1995): 516;

Tetrahedron Lett.(1972):1175; Org. Syn. 32 (1952): 35;
W 2000018008hem 14(1949): 836; Am Chem Soc. 71 (1B@BYR2008/059294

3760; J. Am Chem Soc. 71(1949): 20 1585; etc.), and

l'i ke nethods. Conmpounds wherein Z is a

specific heterocyclic group categorized as (h) can be

t he conpounds described in, for exanple, Japanese

Unexam ned Patent Applicat+o®&-Publication No.

291972/ 1995. These conpounds can be 25 prepared

cAt6eh HENgptemi®s hotlsdtiescréted in the above WO
2009/ 139076PCT/ JP2008/ 059294 -30- publication, or can

be preparEdamblésref etenee dbkotesprangshddsludsr &1-6
specifically, these conpounds can be

linear or branched alkoxy groups, such as methoxy, ethoxy,
propoxy, l-methylethoxy, butoxy, 2-methylpropoxy,
pentyloxy, hexyloxy, and the like.

Examples of halogenated lower alkyl groups
include Ci_¢ perhalogeno-alkyl groups, especially Ci-s
perfluoro-alkyl groups. The halogen substituents are of
the same type, selected from the group consisting of
fluorine, chlorine, bromine, and iodine. Specific
examples are trifluoromethyl, pentafluorocethyl,
heptafluoropropyl, nonafluorobutyl, undecafluoropentyl,
tridecafluorohexyl, etc.

Examples of halogenated lower alkoxy groups
include C;-¢ perhalogeno-alkoxy groups, especially Ci-6
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,
heptafluoropropoxy, nonafluorobutyloxy,
undecafluoropentyloxy, tridecafluorohexyloxy, etc.

Examples of phenyl lower alkyl groups include
Ci1-¢ alkyl groups having as a substituent one phenyl group,
such as benzyl, l-phenylethyl, 2-phenylethyl, 3-

phenylpropyl, 2-phenylpropyl, 4-phenylbutyl, 5-
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prepared according to Methods 1 to 3, Exanples 1 to
20, etc. In particular, conpounds wherein Zis a

WG p@ei1$90c6 5 het erocyclic group categorized as PCi/JR2008/059294

be prepared by (Method 1) subjecting suitable

conmpounds correspondi ng to Conpounds (2) and those
correspondi ng to Conpounds (3) of the publication to
cyclization reaction; (Method 2) hydrolyzing conpounds
correspondi ng to Conmpounds-{$¢b); or 10 (Method 3)
reacting cycl oal kyl halides (4) with conmpounds
pﬁgﬁpgﬁeﬁﬁglp96tﬁh , (). The above literatures
are”incorporated herein by reference. Conpounds

wher ei n Zeksmpliedazd[ghr gl phovieti ekl Eoppsai@ving on
categorized as (f) and conpounds wherein Z is

thei Banaphe2rahpyondi oe- ey Isuret datenyor isadedeq from the
(conpounds represented by General Formula (4)) can pe
guoepacedsistingxafphalogeeor HPWRE - e

in Reaction Schene 1 bel ow.  20( Reacti on Sche 1 WO
az.cm’@/,1gg@mepcmi}m00@?‘@%92@34@%1@5‘% i Cﬂﬁrfgecr@)'ar?uower

n
R3 are as defined above; X represents | ogen; B
l&prdz e RS B&#Sﬁ?nﬁgﬁﬁdlﬁﬁeﬁa£{%%x¥h%nggﬁg ‘or
differen nd i ndependent | y_r n
oneremky ovsr R ana grovbsy S0 SRS r T ot i Qregm 2o 2
%£$<I. n%nEQat 5 may have a | ower al kyl substituent;

Y8 group (f) or (9). Conpound (4)

| ' tian A28, obt ai feLoynEERCL2 M-
égﬁ%g%ﬁ%§%§ Wi ?hfgggﬁggﬁt gxcess of Cbnpoﬁ%dp(S).
Ji18:d1RAH 8N c 2N sheiigonduebedzyD, a2 16-aLf ladtebéemeyl,
sol vent such as N, N-di net hyl f or mam de (DWF),

N PN eidndReetary dechDbpbenryl he3tckeoropenhel, 4-
presence of an aqueous sol ution containing an excess,
dﬁﬂdﬁdb&hﬁylAlﬁnﬂmdimhgzypbehzgétaésﬂuﬁighg@bﬁgﬁ%?Yhnd4‘
in the presence of a catal ytic anount _of

15
betmatersiil,i phermdahessphi n4t Y paPradE &g?mlﬁ%n?%éct #on
tenperature is sel ected from50C to the r %I X o (4
@Eﬁ@ﬁﬁ?ﬁiﬁk#QﬁOQQR¥X%3I@eﬁﬁ.ChﬁgrPQgEPVgheg ﬁgre?eé i n

bout 5 t boyt 50 h Co d.(2 b
Al e R N )
: 60, 7508 95) . be,_
e s A
30 85 4 196%3), '
FAEGHR P BOY | BT NG S HE86 555 Tehipoinds.of { he

; ygntion wherein Z is not Zb 25(i.e., conpounds of
e invention other than conpound (4) WO

2909 4380 76PJ 1 IR0/ 0RO bhenyl lower alkyl groups:
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-

methylphenyl)pentyl, 6- (4-methylphenyl)hexyl, and the
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-32- in Reaction Schene-1) can be prepared in the sane
manner as the above-nentioned nethod of preparing the

W@ oposneds wherein Z is a group shown in one oPCT/3H20088059294

(e) and (h). Conpounds 1 of the present invention
wherein R2 5 is hydrogen (for exanple, conpounds
represented by General Fornmula (4) in Reaction Schene
1 when R is hydrogen) can be converted to conpounds
havi ng the desired R2 accorzli-ng to Reaction Schene 2
bel ow: 10 wherein R -A is hydrogen, hydroxy, |ower
gyl, | oner al koxy, | ower al koxycarbonyl, carboxyl,
or phenyl |ower al koxy. R2A is | ower alkyl;
(%?12p§e14y1 et svadty i DD g fylps tyetioal loyple hedegeakkyld; lower
phenyl ;" phenyl having 1 or 2 substi'tuents selected
all koM gheugr peppechsl 5y i one of1-hakohehogeBot alky L apkeRy)
cyano, hal ogenated | ower al kyl, and hal ogenat ed | ower
aal koxybsphenghtt ower al kyl; phenyl |ower al kyl having

on the benzene ring one or two substi&r nts S%Le%ﬁpd
ottonfihergnebipytbesreti ng bFl Fgsict Ygxﬁ&llzé’l yI*

hal ted | | kyl , it | 20 _
IaltenaLe Loser 2oL ciete, IS0 1o 2.2

t tituent | b
GOSEPRE B BOBr B600F T3G0TREC T Bauub e 45
| [ k , _
D
th%%%%'%g‘gﬁ%ﬂg%%ben\éyis hal(agep: pluoBbkdRy 1 R @l &hyl,

e as i ne ove. “The conversion reaction shown in

f—e@%‘r‘l@f1§%Q%ﬁ%t§ty§pﬁéﬁymfeeayl jes-oat as descri bed
el ow, according fo the type of Substituent Y of
{EONPRUYIGreThy 1bRepdl) peubal, wheH-Y is hal ogen,
Conpounds (1a) and (5) are reacted in a suitable inert
56l fertr cxigaihyaphe by bublyR, ob-the |ike in the presence
of potassium 10 carbonate, cesium carbonate, or |ike
at k&ilhior Bermpoumd o)L ) @eg tallkabir (Are both usual |y used
equi nol ar to or in excess of Cbngoungféla). The
reatihiarenes hydpbeavly hesvducedd A0 €97 r oom

t enperature over about 5 t bout 1 ours. en Y i
({iT&x%ﬂ$;§ﬂﬁ§%ﬁﬁf§€F§§¥“%ﬁﬁ'?gygﬁrggggfrggé?%%%in a
itahle i t I t h _
VLAl SOINETL e BRRVES Pyancbenzy, 3
%_{{I%li?%l}ig%/ljl a ne4g—c§'3}al}lfo%é‘ff2{ I yl ani e aephbkg1 basay1by2- (4-

In opper acet at as necessary.

gggﬁ%@&?%%%tl%lﬁfsﬁ‘ (AN, £oRRRN Vi bropgel atie (ean each

mol ar to or in"excess nolar relative

E?argt%ﬁm&'ﬂynﬁ) §d@)1, The seasdidphdnylgeeatel) y6egaduct ed

a to Toom t'enperature over about 5 to about 100
BQHASphenyl)hexyl, and the like;

(5) Nitro-substituted phenyl lower alkyl groups:
nitrophenyl-Ci-¢ alkyl groups such as 2-nitrobenzyl, 3-
nitrobenzyl, 4-nitrobenzyl, 1- (4-nitrophenyl)ethyl, 2-(4-
nitrophenyl)ethyl, 3- (4-nitrophenyl)propyl, 4-(4-

nitrophenyl)butyl, 5-(4 -nitrophenyl)pentyl, 6-(4-
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W@ 09pasade of Gener al

As descri bed above, the benzene conpounds represented
by General Fornmula (la) are novel conpounds. 25The

2009/ 139076PCT1JP20081059294 -34- is a group (f) or
(g) can be produced by a nethod according to the above
Reacti on Schene-1. The conpound of

General Formula (l1a) wherein Z is a group (a) can be
produced by the nethod deserilbed in 5 Exanple 23 or a
met hod simlar thereto. The conpound of
f@aneitlenkal Meka1( lahawhreelnkg;is a group (d) can be
produced by the nethod described in Exanple 28 or a
et hagheyi nillkakycbebehgl-substituted phdmel cormprn il eyl
General Fornula (la) wherein Z 10 is a group (e) can
dmypsxduced by the nmethod described in Exanple 95 or a
nmet hod simlar thereto. The conpound %5
Genevldoxsmampoayl PhpniBefeisnazkys drorpipSEH) 22 be

produced by the nethod _described in Ex | e # of_a
m@th@@f%ﬁﬁhqwlh%éﬂfévo.3-§1§‘FH8Xér€§FB88Y®Bn$%% ts

Co ds 1 h in the af ti d [
A S SRS Ve G5 DAY BECPRYA Ty Lbpas &t od

d ified di t ' t]
S o R R e e
é%ﬁ%igﬁ%gﬁ%ﬁﬁ%ﬁyﬂﬂé fﬁ'@uﬁé%yl%x&@¥§50391benzyl, 1-(4-

recrystallization, solvent extraction,

ﬂﬁﬁﬁﬂt' GmpRai,t iang-of the Present
f%@gﬁg%%% ﬂﬂéﬂyl Coﬁgounds 1 (including
hbehbx e Hison Preappldtes, 1, | g-gidrbel ow) activate
I'i poprotein I'ipase (LPL) and are of 25 use for
PEENSRY E Aoy Igreaty N doppdr,| i4pi (dem a, WO
2009/ 139076PCT/ JP2008/ 059294 -35- arterioscl erosis,
nbesbrycaebeny Mterref oreit tlhe pridsent i nvention further
provi des hyperlipi dem a preventive and therapeutic
mgehoxycaypeny lphem )PgrteilentdVié -and t herapeutic

conpositions, anti-obesity agents, and.anti- 5 obesity
60 @§Y@?6%%OYh?R?QXilQﬁﬁX%ﬁnqqﬂ;Eﬁﬁhﬁﬂé%?ions

includi ng hyperlipidem a preventive a her tic
GonESr DRy BaeeT Fy e .95 AY pEBeage

i nvention are prepaye utical_ H
EFHSPHEPE8?¥$d%fid§%ﬁg%%%%gg%{ca| pfgbgrggggﬁs 1bEARYL,

ont aj ni ungl :ﬂﬂg: eutjically acceptabl e
ga?%?é?%9QE§§%g?ésgo%ap afﬁg%%gﬁﬁaaﬁfﬁ accept abl e
%%&Bbﬁgstpfléﬁyy?@thﬁl I he- phag e ligiainydQRReSill | GRS 4of
the invention I nclude fillers, extenders, binders,
RuRBELINbRen gl PhHLSET ANL S ( 4-18a B vadrantyd.,) Buttlytli, ¢ Srrt(d -
and |ike diluents and excipients that are usually used
depensiynghenyl hpeappl  cét { brcafbaehel gitraryiadentyilgaland the
preparations. These carriers are suitably sel ected
dd&er;ding to the unit dosage form of the

pharmaceutical preparations to be created. 20A varie%x
dfe )ulicwedosagexyorrisehhubed spiempl ylower alkyl groups:

2-methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 4-
ethoxybenzyl, 4-propoxybenzyl, 4-butoxybenzyl, 4-

pentyloxybenzyl, 4-hexyloxybenzyl, 1-(4-

Formul a (1a) wherein Z \V¥CT/JP2008/059294
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sel ected for the pharnaceutical conpositions according
to their therapeutic purposes. Typical exanples are

w0 20as®76 pi | | s, powders, sol utions, suspensi oPGT/JP2008/059294

enul si ons, granul es, capsul es, .suppositories,
i njections (solutions, 25 suspensions, etc.),
oi ntments, etc. WD 2009/ 139076PCT1JP20081059294 - 36-
In producing tablets, pharnaceutically acceptable
carriers include | actose, sageharose, sodium chloride,
gl ucose, urea, starch, cal cium carbonate, kaolin,
nfért%%kgbhbﬂw@ ekhyl pse (sihéehexpshehypastassl urd- (4-
phosphate, "5 and |1 ke excipients; water, ethanol,
RAeRENhengLNprepsyy up: ((grueosex gohenybhutstlar ch- (4-
solution, gelatin solution, carboxyl nethylcellul ose,
rattiosypheagi) pehkylos 6 (Aendivheeyphgmge) hexyl, 3,5-
pol yvi nyl pyrrol i done, and |ike binders; sodium _,
danelrboyybehylydel Buko§etrémpthoryaenzyl, and the like;
car boxynet hyl cel | ul ose Iom#substitutgg
i dFebpsicasece LS s 81 karY s8URE bt tAteS dfh e bl LRRE e,
powder ed agar, powdered | am naran, sodi um
KOy SFCAPSonat e, cal ci um carbonate, and |ike
di si,nt.egrants; polyoxyethyl en j 1 d 4_
i S e e LS T S L
nonogl vcer i | ke s ; -
e A e R
gi b ,@—eclgﬁi&ktl' Jethidalh kS vaYal ERBRE ¥ £ 2HFPEb LD bRFESRZY L,
odiumlauryl sulfaté, and’|i ke absorption enhancers;
OLYSerf ho SRty g vili, ke -28dBusET iapbsensy achbenzyl,
| act ose, kaolin, bentonite, colloidal silica, and |ike
Absor et Shudquutid e dydlenz vat, eardtie, boric acid
powder, polyethylene glycol, and Iike lubricants; etc.
£ £ hes et hdsaldhetrs 10 st hyd , f 8r-idkat ed with
conventional coatings if necessary, for exanple, 25
soydtucoatethogaitany-) edaved, 3edtteric, or fil mcoated,
WD 2009/ 139076PCT1JP20081059294 -37- doubl e- or
ol fluergrethapmitanylgmroryl, 4-(4= 1y produci ng
ills, pharmaceut.i cal.l cceptabl.e carriers include,
B b G Y R e > o

t"arch, cacao butter,
d enat ed veget abl.e oil., -kaglin,_ talc, 5 and Iike

Eiﬁg‘?%ﬁ?%‘?gb%ﬂg@:*}ee“&’l&Prﬁn& abi g (gowder ed tragacant h,
Latin I ] bi I $hel @a9kBaAr gRg agar,

R N e

?H@F"é’cﬁ&? | 850 s PhAITRE GHdBAl IbwReCenkahl greapsi:ers
include, for exanple, polyéthylene 10 glycol, cacao

BUEL 86 robp gher £ Bhsahd i EnkriAigi,r 2estieso-gel atin,

sem synthetic glycerides, etc. Capsul es
eanfheopoepanetodmz @l cdwEntd mrdl-meamydbengyal, | p-lfyuoro-
encapsul ati ng Conpound 1 in conbination with the
afmeeherybeneydl phérmeiceer ¥ -caingt esaaprdiony Lbsneadri érs
into hard gelatin capsules, soft gelatin capsules, and
mhehbkike4 -Mabhox Hiea phrer YAy oal®ionposi ti ons of the

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

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



invention are formulated into injectable forns such as

sol utions, emrul sions, suspensions, and the |like, they
w@e@2gops ef erably sterilized and isotonic w tPCHIRR0ER/059294

In formulating into injections, exanples of diluents

usabl e are water, ethanol, macrogol, propylene glycol,

et hoxyl ated i sostearyl al cohol, pol yoxyl ated

i sostearyl al cohol, polyoxyethylene sorbitan fatty

acid esters, etc. 25 In this3€ase, common salt,

gl ucose, or glycerin can be W

2009/ 139076671 JP20081 HRO2 U k38 g s haviihg one

phar maceutical preparations in an amount sufficient to

cpeodHe Ryl S@h@nbte sphetybnsr Halddreraimde phemwlednicdiale o

auxi liary cosol vents, buffers, soothing agents can be

cgddegropWisanthe, phacyatept dpnl - Lorpesiiea sy lof dhe

I nvention are formulated into ointnments, such a

aqyadberopyéadr febroaanzyhe wwl%ﬁw@é-&r%@{%ﬁy ’

usable are white petrolatum paraffin,

_ glycer.in

ccelyicdbpEsePy dmpolAESPeRaY ¥ et Kyt BRI SR 3y‘scieflJioc‘fc%’ee,nzyl '
bentonite, etc. 10Moreover, as ne sar.V.,, col.orani.s,
AMCYSAPPECPYES 2~ SRORECERBAY S al %Tcﬁf?d]:@%‘?%ynlg%e%éﬁ' ¥
sweet ener etc., and_other utical b 1,
SR BB e GBu L OA CEURORLE Tont of  HiapAFibenzy
i nvention. .Th u of active conpound contained in
eI °§ﬁ§}§§%§§??cgﬁcéonposition of the invention is
not l'n‘t%&aﬂ%ﬂe%a%aQ%gégﬁkéglMsseéﬁptfdeffQﬂhﬁdadegrl_
range. It 1s generally preferable that the active

(§951J§3§qu%&3'%ﬁ6.QQQQ§10b$thQaﬁbDH6—9D havPhg one
%ﬁg?érably about f toaabout 85 Wm.% of the
phasmacedil Galbsramesid iiorl udeAdniidasbl 2t Lvk] tolieeel-6-v1,
for the pharmaceutical preparations of the invention
Arge ot dnirddzed,2, drd]cai sbelsé-gét ed-netby Hingdago thel -
form of each preparation, age of the gatient, gendeg,
Hegh eez of - @l disewsdy ldmd derrd? , dokdrbisrsi—foyl, 2~

exanpl e, tablets, pills, solutions, 25 usEgnsi?Esl_

ity B A 2 e S D RO 1 Ap St 04~ BF BBV IR 0a 20 12,

2009/ 139076PCT/ JP2008/.059294 - 39- inistered orally.
et one e TR EBGUSIAFo Enr dambanraer g v e 22k

i ntracyt aneousl vy, cut aneousl.y, ~0f Lot raperi -G—
BB 4 LE G G o BT 1 Gt Pon o Lh bl upbgararol=6

am no,_acid, or like conventional replenisher 5 fluids.
pp%g?tories are adm nistered intrarectally.
Dosage of %?@%'@%%%ﬁéfﬁﬂedﬂég)r tianeQf thédazole-4-
i nventi on %%%n e suitably selectegegccording to the
g@phgggﬁgogme #F1 theopattienit genter hadegeeetefl fhwer
| sease, “and other conditions. Usually, the 10
phayTegeptt caht od epawat i alkyls pomyvli stubséd tagol thadude
the active ingredient, i.e., Conmpound (1), can be
g-paenybiandadoltdinla Soseenyliabeslazad.-9-vd raBodt 20
mg, and preferably about 1 to about 10 ng, per kg body
weilghtiordhethiidphecell imhda gelphrdti oir @an be given in
iri%gggiomethylphenyl)imidazol~4—yl, 2-(3-

trifluorophenyl)imidazol-4-yl, 2-(2-

trifluoromethylphenyl)imidazol-4-yl, 2-(4-
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15 dose or divided (2 to 4) doses per day. Preventive
and Therapeutic Methods of the Present |Invention The
wW@e@9asn07é nventi on provides a nmethod for 20 ackCUarR20081059294
LPL in a patient in need of LPL activation including

adm nistering to the patient at |east one nenber of
Conpounds 1 in an anount effective for LPL activation.
Moreover, the invention is directed to a nmethod for
preventing hyperlipidem a fxr-a patient requiring 25
hyper|i pi dem a prevention including adm nistering to
piHiEa s MR 200G IIHAEAGTNIREN081-0592942-40- patient at
east one nenber of Conpounds 1 in an anount effective
né9F a FYREE b b sterpieerprigvienitdeonl -4-y1, 2-(4-The
invention further relates to a nethod for treating
nbyREI ho poivieny boany ) peitdasrttl -rieqli r i2md 45
hyperli pi dem a treatnent including admnistering to
uhBecpat ienthatylezeny Orienidadse % lGo®dunds 1 in an
anmount effective for hyperlipidem a treatnent,

Fur t her nDRBONG hiehe FRIMR B rvitdes PX SFsirod FSPtions
CBRBVBREF oRFRET Bl AL IS 14 I TG CHE et e p e e
oF; L6888 EGSprabentiBn L) Lo ) B Fon 4l so°
B3t ent r squpelRe e st P M PR Y AR

W %nggsgeg%ngagg the patient at |east one nenber of
nmpounds in"an anount effective for obesity

ﬁﬁﬁatnﬁntCompounds reprEYEHHEH MOy Geridin priesentla (1)
invention provides a use of Conmpounds 1 for preparing
WwReaet izvalki Ng)20rceapesi tions, use of Conpounds 1 for
preparing hyperlipidem a preventive conpositions, use
@fT 1Gonpoundsipbuhds peppasengefyper Gepeerhi Zormula (1)
t herapeutic conpositions, and use of Conpounds 1 for
WireeEam g iant(d)ebesi ty conpositions. WO

2009/ 139076PCT/ JP2008/ 059294 - 41- Exjﬁ%rrpo)s
B8 gi ven dsalbowncs rePgesrRtedt RE FRReRET orP TR ror
detai|, but the scope of the invention is not limted
Thethds & éa?an&ﬂ)és.anldn t he exanpl es, unless otherw se

et hy! s HFEE R DAOBO-He) CoBTvEan=tar g o (L)
vt]ﬁérrgﬂ?téwyilssi (Iﬁn,e ((g'I;I\/@r §%,)an i nternal standard.

| Among the compounds described above, those
belonging to (I), (IV) and (V) are preferable. Especially
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

later) herein include their sodium salts, potassium salts,
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Exanple 1 Preparation of
2- (4- benzyl oxy- 3- net hoxyphenyl )i m dazo[ 1, 2- 10
w@kynswrqe (Step 1) At a t enperBCTIIR200H/059294
0C, 28.5 g (75.8 mmwol ) of phenyltrinmethyl anmoni um
tribrom de was added over 75 minutes to 120 ml of an
anhydrous tetrahydrofuran solution 15 of 12.0 g (72.2
nmol ) of 4'-hydroxy-3'-nmet hoxYacet ophenOne. This
m xture was stirred for 2 hpgrs at 0OC and 30 m nutes
at room tenperature. The reaction suspension thus
290t ai ped; VRS ] ¢RACKREE £ At €41 tindera Ireidine eh 1prss s suargme sium
m xed with 100 ml of ethyl acetate/hexane (1:1 v/v),
sandsst hhgediRe ADkaBOnet vartias redtdC sallies icrayst aldppes
phenyl tri met hyl ammoni um tri brom de present in the
salspenadonthas seibved Thesuctkilds ﬁ@htb&tpéﬁpaﬁéd
rinsed with 50 m of ethyl acetate/hexane
aBeertiihgetedksowot mehhads - c Jheset Falés Gﬁalér 0P§&&8861
pressure, 25 thereby giving 30 g of crude produc
I@@@gmamagpé-:wapzéoeﬁéwagz igentical to *H“q%t f:ot&}ﬁ
tenperature, 14.95 158.9 3
GRS C¥AGSd ipt Tﬁofﬁ?g °5ﬂ'a§%?o%%?r?}%9 #QHl%nI%ﬁJt e
cruyde product obt ai.n a The m xture was
2G5 Vedd "o C RS ﬁ%ﬁg%8§ S?ngggag%M D minutes 5 at 80C
The react i MXLUr e aSubaLt (10 Siand@logesn (1a)

tenperature overnlght the preclpitated crystals
SRR el OBl L i EabEoPaBId 4énsediaition

acetonitril The crystals thus

sOAO.Lttaé ned Wene fieed n3tir8ee1uptees | educest @s pssul fates,
t her eby yiel ding 19.0 g 2-
Ao nai@es, 3 pieishtmy el nybybohdaes| 1lagebdpys i diaetates,
hydr obr om de. This conpound hereinafter is referred to
@it ' dbearplamdCanepo unkel 458 uck Stepd Hddiien e fany e
of 0C, 15.4 g (111.4 mmol) of 15 potaSS|un1carbonate
Weesp ackett ch QAP RITR6 bl Kaemyid PElE O BvF sr'{fséﬁeﬁﬁ S Gt ipn

g (52.9 mml) of the conpound obtain

{tem e g sy et o 136t leR) rha Fartent
10,4 60. 8
g@%%ﬁﬁ%ﬁsﬁﬁ aﬁé{]ﬁgfﬂﬁeﬁgosﬁk RETRca trﬂr:ﬁ%eg i

C 20 24
FEEERT O SO e iocﬁs A SRR S6E o Sl e
§§%ang§9t% #régﬁéﬁﬁ} g!c%oaglﬁﬁheﬁct§ggtﬂhg0f

then the m xture was

T rassalis iPheeupht ated wagetion
suc%%%%t{%t(]ﬁ%guﬁﬁ nlggcdé:vmth 25 1%0 m of water, and
dried 26 HOC wndpsgFasugecs pressure, WO
2009/139076PCT/JP2008/059294 -43- thereby producing
18.2 g of edteleeatiyss alGmpounds (1) anh€ompgdads (la)
crystal s obtai ned above (18.2 g) were recrystallized
fheominel hanodpital ysehel ndraoriyst &l sarbonigtgn 6f Ehe
desi red conpound (Exanpl e Conpound 1 5 Preparation
ebyExahple Cbn’fr'p@nndé[‘@ mceswtzznvze ion, fypthegiprovides

44- 47, 50-75, 80-83, 85-94, 96-10 % 345 119,
rggemates that are mixtures of such optical I'somers,

optically active forms of such optical isomers, and LPL-

activating compositions containing as active ingredients
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123, 125-130, 134, 136, and 138-149 The conpounds of
Exanpl es 2-11, 13-22, 26, 27, 30-41, 44-47, 50-75,

w@e03339086- 94, 96-104, 114, 115, 119, 10 121, H@BJP2008/059294

125-130, 134, 136, and 138-149 were prepared by
repeating the procedures described in 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- met hoxyphepgt) i m dazo[ 1, 2-

alpyridine (Step 1) To a solution of 4.23 g (16.9
ewBk) 9hcB-racemates or optical isomers. The

met hoxy-4-(4,4,5,5)-tetramethyl-1, 3, 2- di oxabor ane-2-y1
a20 rphenel ohad 26pt iita dr s GVEr svecan dutl etk R G igd 28prding
nmmol ) of 3-bronoi m dazo[ 1, 2-a] pyridine, 0.39 g (0.34
tomidnpwaf stpbrakisitmephedyt phosphi nat o) pal | adi um [ 0]
(Pd(PPh3)4 wherein Ph is phenyl), and 42.25 nl of 2M

Prgpecas ipot Heshoae phes phamecdddsit (bh. The ni xture was

stirred for 25 20 hours at 80C, After reaction,. DVF
was di sti Cregospgls W@?29@9?@%96?%?%ﬁ?@¢?6%§f§§§f§hon the

-44- under reduce ressure,,and. the Sj :
G o arSr G E LI By cADRRRELoT Ay (a7 o " wich
met hanol / met hyl ene chl ori 2 0; 4/ T ‘n
] 4158 T b i Bl TR i) ré@?‘&ét%?l?g‘g’le%a%{%%i%erel ’
net hangl - hex e dygi 824 la&odidy to
%ayydrbox%nf-wﬁle%)gl§)9%ﬁ§%yp¥i %égagg[g,gezgi] pyri di ne (13? el d:
%%?@n s gonmpound wi Il be referred to as "Exanple
npound 131". (Step 2) 10To 1 m of DWVF were added
24 ny (0. Fgrlxhnefl ot hecapopadsdwhbtained is Btepado[2,1-
(Exanpl e Conpound 131), 65 ng (0.2 nmol) of cesium
sprhonaie-and be neniddzd [Bpdkpl bhibeakyt 6hy bni@elnghene
m xture was stirred overnight at roomtenperature. DW
Vase xli sttty ehbofti tireddr anedgesgoprégsdras 18) afarlthe

residue was purified using a preparative TLC,glat§ c
¢ bt heint commnadio|daasitipieshd e Hegrng& e =Ua e 5af i Nefl et 2b§"

Bah (S BRSS9 201010/ poana 861 Bivai =
Ex l e Co ds 105-,113, ,116-118, 1 24,
Tho1Pagh SABE i EppLlar to b e Cle cBliiddnay

| 105-113, 116- vl 204 , 4 ,
TR P I IS BB 1 Beat Ry T RE oy oredir s
gg?ég%%ﬁdaéébégéﬁq]to(MéEﬁdaxi brand @@sekiBxamphethd above

e appro ate starting materials.

publication, or can be prepared with reference to its
methods. More specifically, these compounds can be
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 cyclization reaction. Alternatively, they

can be prepared by hydrolyzing Compounds (lc) described in
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25 Exanple 23 WO 2009/ 139076PCT1JP20081059294 - 45-
Preparation of 6-[4-(4-chlorobenzyl oxy) - 3-

woreaobasopphenyl ] i m dazo[ 2, 1-b] thiazol e (Step 1CT/IRROGNF9294

m of an anhydrous THF sol ution of 100 g 5

4' - hydr oxy-3' - met hoxyacet ophenone was added 237.5 g
phenyl tri nmet hyl ammoni um tri brom de over 3 hours at a
tenperature of 0C, followed by stirring at OC for 6
hours and at room tenperatupe-for 13 hours. The
reaction solution thus obtained was concentrated under

veedueed 1@ PRESpUpEicHtXed i tdoHkgindifngetdudpounds
acetate, and stirred at OC for 1 hour. The

nRR@GlgPk! atiedaplyskabst vetent pravedadyisyciiidrable halides
filtration, and the filtered solution was concentrated
tendee redpoeddpr easar ebtaheeéby Ganelidilegs265rg toessi | y
matter. 15This oily matter was dissolved in 400 m of
ranterdooss cBMFpeand lehbed o OEP BRI RHUBC ot Bigkf- VRt 1on -
added to 60 g of 2-am nothiazole fol]|owed b dft%friqg

at room t Eeperandse vhgES3D ﬁ1h®t%%n%&mﬂqﬁﬁ?$t Rl

hours. The reaction m xture thus prepared was di | uted .
cAtEgoasEes a5t (B0 SRRy PeaREPRRECANACTRFLL 1P r A5 HBUF'S
at room tenperature. Th ecipitat r
Foriabesn 5y Bederren FrreBratPan che ey BB TRE Yo
jned were.rins LLh.et t  drd8ehog.
%ﬂ%ggﬁfﬁﬁﬁ§%ﬁk§?§§% Fg%gtﬁgrg%éeggﬁ%ﬁcﬁ%SHQ%% g of
rans . CF alyhi | hdMsal be 2 d
I%E%gﬁ§%%$§¥f%g%§ah}gfggykgbgéghgxypheny?)éagﬁaﬁﬁs
i 2008/1029294 +4658, of the publication by
%%%%ﬁﬁ%ﬁs. um br omi de). To 590 m of
fubidanalg Wass added ith? rétgroblsheothhazplenadsahines
obtai ned above, and stirred at 100C for 45 hours and
H20G\d o suihoayle Afttestidoenitngo thelbzpeaeni spaction.
solution was diluted with 600 mM of ethyl acetate and
left to stComp@ihtundeqteimodmisekgarathiazoinéd-yl and
precipitated crystals were suction filtered, rinsgg J
ok tegeriged st Bte, Cah P PE®asSde ACFRARERE pPeBELPRES

%Q;{af'by &rlg,_n _E:’Lig 887 Gg, 7O9fl torra%%%a %ngpr%{og%tegl !Nllp.g

BB s et iy,

) 1H = 4 . VA P =

Bopeufit jhn be refyed Wy dhfittHecduitn ficlpbel,
g%?&£%ggddinJ§o§w§nhg)’lfﬁégxéﬂ4¢cﬁk6¥5E§He%oghmn 3, lines

assium carbonate (106 g) was added to 490 ml of an

@EWQV%'? OWF; syspeasi oneafi kA0 ghef debgiteonpoubiese
obtained in Step 1. After stirring for 2 hours, to the
FexhUAe Wes addesiBad 9y udp [B,0dd Brootsendyl64lr, Giizde at

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

aromatic acids in the presence of a phosphorous
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20 and stirred for 3 hours at 0C and for 42 hours at
roomtenperature. The reaction mxture was m xed with

wG@INB0od net hanol and 450 Ml of water, and sSPCT/IRH08AIS9294

70C for 30 mnutes. After cooling the m xture to room
tenperature, the precipitated crystals were suction
filtered, rinsed 25 with 50% nmet hanol and water, and
dried under reduced WD 2009/139076PCT/JP2008/ 059294
-47- pressure, thereby yieledgng 102 g of transparent
crystals of the desired conmpound ("Exanple Conpound
t%@chlo?ﬁ&@?r abhahcoi ndxeanps erGorpimmds 2he 2Ees42ceAdf a
8, 49 and 84 5The conpounds of Exanples 24, 25, 42,

b6%¢c48c1é9caﬂdlﬁétmece puepecethdysuidpddl vy t he
procedures described in Exanple 23 using the
aapppoplbahensl ar ahdgananatial aldexedas &pgondensation
Preparati on of

r2actibenzyl oxy- 3- nethoxyphenyl)inidazo[l 2- 10

P 0 oungseqnptiohe nfh B SR

4' - hyd 3 t t oph dd d
s A A R ﬁ?&af’ﬁae”"”@mﬁﬁi i xtur e

t d,at 65C f T
was : |re§epg gﬁ@?F% FOFEQ¥éZI%ngﬁd@%§ ved In f%% m
Of 50% glh%ﬂglllcyg'ﬁmsﬁbm 59§2W@Sofn gedMdudas fiflar

rogencarbonate and stirred at room

E %%ﬁt{"t u'i‘ﬁeEQr célgp&'lﬂ&'é €San The e fid atcedreiyst als a
were suction filtered, and recrystallized from50 ni
e 150 gmianaly 120 thieepbyegbublget oy of prepared in
2- (4- hydr oxy- 3- net hoxyphenyl )i m dazo[ 1, 2-a] pyri m di ne
tdFarendeelub afheb 2t hidel.t | Mgreospr ¢ i 3G IA38C tHesNVR
(DMSO-d6, 5): 9.21(1H, s), 8.92(1H, dd, J =2.1 6.7
tpoth 8 (cHi, Ibd pripaZet] a4cOrBERg 8025%%4 7s)llne 15 to
257.57(1H, d, J = 1.5 Hz), 7.54(1H, dd, J
bizgs 8,\mlz&os?/&,sgmmrypipzéoaﬁos%gabom Pb}'bblzfélwon
dd, J= 4.1, 6.7 Hz), 6.86 Eﬁéi g 3H s
#3ing suitable fFagting me %%%a ﬁh§8F58§p B¥spRneioh
of 0.50 (2 1 0 a e obt ned n
ot 554 e o anss aaeg e g 5. BeRaERy "EoBhula
ﬁfﬁ % %910 pﬁpate The m xt ure was stlrred for 30

S, nnDI) of benzyl brom de was added

dr opwi se f@%x@&ﬁ%&%ﬂf&ﬂ B9 {0 mlaagbaules1abr0C,

for 20 mnu at roomtenperature, and for 16 hours

b1 4051 10-Jhen4eacd i DpHEiurRpaaS taddedaha 28tatootzed
water at rocomtenperature and stirred for 1 hour. The

QEGQéP'é@ﬁe@eQ@ﬁ&ﬁé&édW&&dbﬁdﬁﬁg ¢mihemhedsb¢esactbed in
filtration, thereby yielding 0.72 g of crude crystals
Oﬁphhéséesméﬁﬂnmm ORcEn t1 HXIEipélsezactH@@e PubydcakdonelNe -

purified using a

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

8§, etc., by reacting compounds corresponding to the a-

diketones of General Formula (II) and compounds
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silica gel colum (10 g silica gel, eluant: nethylene
chl ori de/ met hanol = 50/1). The desired conpound was

WO e@op3t0ad | i zed from nethyl ene chl ori de/ di et hyPCEIH2008/059294

in an anount of 0.55 g (yield: 79% . 20 Preparation of
Conpound of Exanple 29 Exanpl e Conpound
.29 was prepared by repeating the procedures descri bed
in Exanpl e 28 using the appropriate starting
materials. Exanple 76 25 Pepéparation of

2- (4-benzyl oxy-3- WD 2009/ 139076PCT/ JP2008/ 059294
cAesiRiniexyphenyhkbeszaldazplie céBdemd) of General
In 20 m of methylene chloride was suspended 2.0 g
HofmO eI Tof.  4Abeazydokye By metdupourisenzdieredei & 1BVF
5(0.05 g) and thionyl chloride (0.68 m) were added to
daiesyomisgeen sison e ) Th@nnbﬁtprép&HGdSbYrr%@C%}n%OﬁP¥¥ﬁ e
hours. At a tenperature of 0C, 20 ml of pyridine
asherceingl sl cp Iy SE®odiRel ¥ ook~ QCﬁFPPB%PW%eW%%eJo%e%

di ssol ved at roomtenperature deed dri

RO B ey C R afacta LBy £ pea FLpRobs Sadteral
t t wat

ARG eéaﬁi{qfﬁha?ee G sreataRas o Rt chenlpidine

d d h

L LS d%ﬁg?*%i‘ﬁﬁgii?%’%?%?s folbEene

%ﬁ% gg&ﬁ;talllzed usi ng met hyl ene 15
ori exane, thereby yielding 1.5 g of N-(2-

ni t rophenyDpd-Nevad @eYcdnaebhoxybeazam de) cexstiaes.
1H NMR (DMBO-d6, 5): 11.32(1H br s), 8.99(1H, d, J =
gr%pé'izéd Sodfdithg o krewh teldhbds?. 70%diblekd, 00 5Uk!6,
.6 Fz) 7.59(1H, d, J= 2.0 Hz), 7.51(1H, dd, J= 2.0,
Bedhdtty ,a2d,7. 36 exki(iHd, njl) Ze2@tiHg dditabze7aBing. 0

Hz), 6.99(1H, d, J= 8.4 Hz) (Step 2) The
acydt ab sl 16 yblobtaliingdd asove wer éléuép@ﬁgéél rR2agepts
m of ethanol. This suspen5|on was xed 25 with 4.5 g

o$eei Fethhbedren 2-heldiat’d drid) stlﬁﬁéd a?3§§t Wo
2009/ 139076PCT/ JP2008/ 059294 - 50- 'té ﬁ g lenes
reacting T ieah ke RAL fRIGH 9% dEVe-Sc 0GB 2 ¥t U PSESY

di hyd
igs%gg?e%i{z%f%ﬁ Sty lte (P 2B dngod Lfﬁggﬁaﬂﬁe
T t 20
g?lt?ﬂ§? %§%£%ia§%tg%%§ ﬁ?xtu ?ﬂgﬁlu%gceﬁgﬁg phggg1 J-
é sggugnt s al 51’9%@&%6"! th Malielg.and fudne.(1Bhe) : 1175;

ani'c phase acetate phase) thus obtalned Was

ed Her sar ygsous mgnesiowy swiat.e14The499l:vess; Am.
@&? P edhoff Pand t he ;gﬂqdue was crystallized by

@h@hhylso@t. h¢1, 1949her:eb6/o yigl dinng dHem .dessia.edl (1949):
conpound in an anount of 1.2 g.
1585; etc.), and like methods.

Compounds wherein Z 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

prepared according to methods described in the above



Preparation of the conpound of Exanple 77
Exanpl e Conpound 77 was prepared by repeating the
wW@e@eashores described in Exanpl e 76 using the BEI/JP2008/059294
appropriate starting materials. Exanple 78
Preparation of 2-(4-benzyl oxy- 3-
nmet hoxyphenyl ) benzot hi azole I n nethylene chloride (10
m) was suspended 2.0 20 g (7.7 muol) of
4- benzyl oxy- 3- net hoxy benzgoe acid. To this suspension
was added 0.05 g of DMF and 0.68 ml of thionyl
o @H Q5 ideyn f A Qe Yoy pildpareRgwathSeeréoenae hbar shese
I'S reaction solution was introduced dropwi se at 0C
A Sebeki apewhgnennly, 2tge$d. Sompuhndefcan be
2- am not hi ophenol 25 had been dissolved in 10 m of
pBYph Shdes @dordiany S0 MRA0SIE3I0T6PCT1ERONE2059202 281-
tenperature. The m xture was further stirred overnjght
et . I qempaenendiaor, e cotipundd Wh@ﬁe%ht%r%sa%dsg%%}%%ged
to ethyl acetate extraction (50 m x 2 t'ne%%. The b
5 hetérechlﬂquxQM@eﬂﬁ?ﬂ&ﬁr%ﬁWWGEbd§>n&@ﬁeé@u SRPESFRY

and the 5 solvent was djstilled off. The resi ;

(Ybthpaed) waish i G5y o3 1 B rﬂowut“&sué’r?e?rsef%i%gdm‘%s ko

t ol uene sol ution S heated to refl 0 ' ialye

C@@P@Pn@és(%?s??@lﬁ@bﬁ?f?oﬁ?ﬁﬁﬁa ﬁﬁﬁgﬁfhxgégg%gbgﬁﬁﬁﬁigf

solutjon by.distillation r VBt3¥£e.2)and

tpﬁepPéiFaﬁglﬁﬁséﬁu?¥?%%ﬁaﬁggﬁ§:fgggggﬁlBia gel cglunn

luant . _eth t i rid Do e Enlaentivygs or
Ié%%P?VFéBgOF¥ﬁ8§g§§QYgé%%ﬁ% pfggiaré? E??%g t he
I's,t i pedi ok ey tesi 1@sk conpouirtth wasmpounds

10 (%%%§§§téﬁl?%gge?%aan9an%un$yof 0.18 g from net hyl ene

éggfy%%@%dgg§a@g.c@ﬁpgﬁaaple185. Preparation of

4- (4-benzyl 6xy- 3- net hoxyphenyl) - 2- (4- ,

trifluor omekhybphenybyerbtazes eare incorporatemhthesdifinPyY

hydr ogencar bonate (2.9 g, 29.0 nmol) and

fefyremered- benzyl oxy- 3- met hOxyacet Ophen01 (1.9 g, 7.3

20 mmol ) were suspended in a mxture of ﬁ?éer 2.5 n1g_3_

and THF ( Dempopndeo whisrsisugpéhsiBidaas | i e BYH -2

7.3 I f 4-trifl thyl b 1 dj :
15 Ylrel GAHRSAT FOCES Q) ofgll ByBORRT i T o7 L Aot

The m xture was cogled _to.roomte , - I W th
oG e R AT SL GRG SAIFrR Fes 30 M hutes.
?Eghﬁﬁﬂﬁﬁé‘¥é§£%§%nted by General Formula (4)) can be

prepared, for example, according to the process shown in

Reaction Scheme 1 below:

20 (Reaction Scheme 1)
1
1

R b R

X—7Z

OR (3)

R20 B< > R0 72
OR
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WD 2009/ 139076PCT/ JP2008/ 059294 -52- obtai ned was

sequentially washed with water and brine, and dried
WwW@@p/1380M¢/dr ous nmagnesi um sul f at e. The sol vent PGEEP2008/059294

distilled off under reduced pressure. The residue was

purified using a silica gel colum (eluant: ethyl 5

acet ate/ hexane = 1/1), and the residual conpound thus

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

acetate and 5 m of ethanol31-At roomtenperature 1.9

m of a 4N 1, 4-di oxane sol ution of hydrochloric acid
wMBse pddgd dRopMESR® tard hiss dedliueidoaboThe Hydeprhbenide

salt 10 thus produced was filtered and dried at 60C
hHNEGEn eBuESs g @ssurtemer M gind, R hwaebye give ngai®eCr

desired conmpound in an amount of 2.0 g (yield: 59%.
dPFepacat i and of ndxpepden Conpraresest Theregspogid 1of ST

Exanpl e 79 was Q{eparqd.by 15 repeating the_ procedu es.
adegtyi bedRi an®x@mEze 9P iFSIN GOt RETRppPERFI %%Eyg?’a?t gt

mat eri al s. The follow ng Tahle.1 shq h
metr bever aslangr prbpet t Feksthigien g%$5$%{s}slﬁkﬂﬁépﬁ te)

spectroscopi ¢ data, and mass spectronetric data) of
ofhd9¢enmpounds obtained in the 20 Exanpl es above.

Abbrevi ations in.the t ' s et P

met hoxy ECOMBPHYT é?b %gé§§:f%t %%%ﬂfgpég%%ﬁwﬁgbﬁgbyl
93~ _N-PrO (0-03Pr) - 0= 0xy) tw Bk trdhtt WxcdMd of
FRSaPEo0/oret Trog0s BR850] Erhrar e pp st
%{&%&E&g qM5! tifig; Poiddcf Zn MaNVR ((CAL3)e8, ippan

suitable inert solvent such as N}N;dimethylformamide (DME) ,

N,N-dimethylacetamide (DMA), 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 to the method
described in J. Org. Chem., 30 (12), 4085 (1965), and
Japanese Unexamined Patent Publication No. 324688/1998.

Compounds of the invention wherein Z is not 7P

(i.e., compounds of the invention other than compound (4)
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JJ e 128-129.57.46 8.07 3=6,8, 7.6Hz), (1H, d,
3=6.8Hz), 7.76 (111, s), 7.59-7.62 (211, m, (2H d,

WQ@200985%0Yq 7.27-7.39 (4H, in), 7.15 (1H, dd, 7rPGFID2008/059294

6.93 (1H, d, 3=8.4Hz), 6.74 (1H, dd, 6.8, 5.19 (2H

s), 4.00 (3H, s) _2C */ N e. 103-1043=7.6Hz), 8.11
dd, 1=2.0, 7.23-7.26 6.4, (111, d, 3=6.4Hz), 7.74 (1H
d, 3=2.0Hz), 7.67 (111, 8.4Hz), 7.63 (1H, d, J=9.2Hz),
7.47 (2H, d, 7.38 (2H, dd,-3x7.2, 7.6Hz), 7.31-7.33
(1H, in), (1H in), 6.99 (1H d, 3=8.4Hz), 6.94 (1H,
iﬂ?_Re§cggB}11 s8hére{ 2H &) . bet. eadEl i) the3 sBme/ Nannek

as the above-mentioned method of preparing the compounds
wherein 7 is a group shown in one of (a) to (e) and (h).

Compounds 1 of the present invention wherein R2
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 below:

RlA o RlA
Y—R

(5)
HO Z > R%B0o z

3 3
R™ (1a) R™ (1p)

wherein R is hydrogen, hydroxy, lower alkyl, lower

alkoxy, lower alkoxycarbonyl, carboxyl, or phenyl lower
alkoxy. R is lower alkyl; 1,2,3,4-tetrahydronaphthyl;
cycloalkyl lower alkyl; phenyl; phenyl having 1 or 2
substituents selected from the group consisting of halogen,
lower alkoxy, cyano, halogenated lower alkyl, and
halogenated lower alkoxy; phenyl lower alkyl; phenyl iower
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
alkoxycarbonyl, carboxyl, phenyl lower alkyl having one or

two substituents selected from the group consisting of
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e 115-117 8.17 (1H d, 3=6.8Hz), 7.73 (111
3=2.0Hz), 7.66 (1H, dd. 1=2.0, %.4%&), 9.62’(?i1, d
W@B2®92M076 7,47 (2H, d, 3=7.6Hz), 7.38 (2H, ddPCTIRRH08/059294
8.0Hz), 7.27-7.37 (1H, m), 7.25 (1H, dd, 1=6.8
9.2Hz), 6.99 (111, d, J=8. 4Hz), 6.93 (111, dd, 3=6.4
6.8Hz), 5.22 (211, s), 4.01 (3H s) 4 MO 115-117
8.08 (dt, J = 7.9, 1.1 Hz, 111), 7.78 (d, J = 0.5 Hz
1H), 7.63-7.61 (overlap of33H), 7.60-7.53 (m 111),
7.38 (dd, J = 8.2, 2.2 Hz, 1H), 7.30-7.25 (in, 1H)

8-7. ( r
el g sty Sty 82 sz
ndtridl Ghe hriRalxy349nd Ohetpheby: or Mebogaraad Bhemyl.
(dt,”J=7.9, 1.1 Hz, 111), 7.77 (d, J = 0.6 Hz, 1
v %63l oo r( @rer-BapHOL . 2 B) and. 39aze 18 (ARerIep FPFOVE-
511), 7.02-6.96 (m 1H), 6.91 (d, J = 8.2 Hz, 1
15%580heme

2.75 (dddhe3 congrezsiens reaciipp, sheyn %plﬁe?gF
.01 (s, 3H) & 349.1 (MB+) 6 / 1$o N e 144146, 8. 09
2 (4 bebcardiecBIny, B, PESCEHDSE) Po7O81 91T OHHT =0 T
e i D i i TRl (DT 8 (241 10
7.02-7.08 (2H,_in),. 6 92 (111, . i S
bt , J:6.6¥%)93%¥H§Flﬁﬁﬂiw %F,%h%%bh%§§%§higC9993€§§§111a>
and (5) are reacted in a suitable inert solvent such as
DMF, DMA or the like in the presence of potassium
carbonate, cesium carbonate, oOr 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
reacted in a suitable inert solvent such as DMF, DMA,
dichloromethane, or the like, in the presence of
triethyiamine, N,N-dimethylaniline or like base, by
further adding copper (IT) acetate as necessary. Compound
(5), a base, and copper (II) acetate can each be used in
equimolar to or in excess molar relative to Compound (la).
The reaction is generally 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.

The compound of General Formula (la) wherein 2
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MeO 172-173 8.09 (113, bd, J=6.6Hz), 7.78 (1H, s),
7.56-7.64 (6H in), 7.37 (1H, dd, 3=2.1, 8.3Hz),
WQ2W3AM014 (1H, in), 6.90 (111, d, .1=8.3Hz), HNCT&HP2008/059294
(111, bt, J=6.6Hz), 5.24 (2H, s), 4.01 (3H, s) - 8 CP3
MeO 125-126 * . - 8.10 (111, bd, 3=6.6Hz), 7.80 (1H
s), 759-7.69 (4H, m, 7.38 (1H, dd, J=2.1, 8.3Hz), ’
7.13-7.18 (1H, m, 7.04-7.09 (1H, m, 6.89 (1H, d,
3=8.3Hz), 6.77 (1H, bt, 3=@s46Hz), 5.37 (2H, s), 4.04
(3H S) 9 M M 155-157 8.08 (111, d, 3=7.2Hz),
ﬂﬁgﬁ 473@)) 03:7 aézb(eZl;eraahcea. 8% &lidetdod
34 (2 d, J=8.0Hz), 7.17 (2H, d,
aécgr@fg +d . A2 Tarldrd Bdadniond SeBefeH] .d, 3=8. o),
.74 (111, dd, 3=6.8, 7.2Hz), 5.16 (211, s),

S) 2 34 184 lcompound 0ol £ehealie FMULES 81@)7 Wb@r%gln Z
J =6.9, 0.8 Hz, 1H), 7.77 (s, 111 7.62-7. %
1§1é)gr%u@1 BZaQOberpgpd@ﬁengy ya f7n¢t§9d(dﬁs fHP?d in
6.90 (dd, J = 8.4, 0.7 Hz 77-6.72 (in, 1H),
ESanlés232ey, 2 arOehed, Smﬂﬂarmtzhesf@st% (14H+) 11
MeO--c)--cO Me .

The compound of General 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
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.

The desired compounds (Compounds 1) 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

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

use for preventing or treating hyperlipidemia,
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88-89 8.09 (1H, bd, J=6.6Hz), 7.79 (1H, s), 7.61 (1H
d, J=9.1Hz), 7.57 (111, d, 3=2.1Hz), 7.45 (1H dd,

W@2®913908 3Hz), 7.12-7.17 (1H, in), 6.93 (1H, ERCT/JP2008/059294

3=8.3Hz), 6.76 (111, bt, 3=6.6Hz), 4.00 (3H, s), 3.92
(311, s) _ 12 (=)-) '2-8 Me / 129-131 (CD30D) 8. 29
(d, 1H), 7.65 (m 2H), 7.50-7.28 (m 511), 7.20 (t,
1H), 7.01 (m 3H), 6.80 (in, 111), 5.21 (s, 2H), 3.92
(s, 311) mz 331 (ML14) \B-

2009/ 139076PCT1JP20081059294 13 * 171-1737.61 8. 10

a%ﬁé%ﬂé§C£%%kfﬂékjé§§§§ H&fﬁZ?Sé?%@Eé%%iﬁ, ﬂ&e%ﬁﬁ§§bnt

iﬁ@éﬁ@i@é(@&kéﬁerépﬂ&hidéé ﬁﬁpéﬁi&@iﬂHmﬁa,5g;ieﬁim§25;n§
14 Me N MeFICl  241-243(2H, m,

therapeutic agents, hyperlipidemia preventive and

therapeutic compositions, anti-obesity agents, and anti-

obesity compositions.

The LPL-activating compositions (including
hyperlipidemia preventive and therapeutic agents, anti-
obesity agents, etc.) of the present invention are
prepared as pharmaceutical compositions (in the form of
pharmaceutical preparations) containing Compound 1 and
pharmaceutically acceptable carriers. Examples of
pharmaceutically acceptable carriers for use in the
pharmaceutical compositions of the invention include
fillers, extenders, binders, humectants, disintegrants,
surfactants, lubricants, and like diluents and excilpients
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.

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, injections (solutions,

suspensions, etc.), ointments, etc.
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8.39 (1H, (1H, bd, 3=8.5Hz), 8.15 (1H, bd, 3=6.7Hz),
7.6-7.7 7.3-7.5 (613, m), 7.20 (1H, bd, J=7.9Hz), 6.98
W@I2008480%Hz) , 5.23 (2H, s), 4.11 (3H, s), 2.73P(BIRRN0SH)59294

15 - e Me 135-136 7.86 (114, bs), 7.68 (1H, s),
7.59 (113, d, 3=2.0Hz), 7.52 (1H, d, 3=9.2Hz), 7.49
(2H, d, 7.6Hz), 7.27-7.38 (4H, m, 7.00 (113, dd,
3=2.0, 9.2Hz), 6.92 (113, d, 3=8.4Hz), 5.19 (2H s),
4.00 (3H, s), 2.30 (3H, s)-3646 N M' --- M 171-173
7.96 (111, bd, 3=7.0Hz), 7.69 (113, s), 7.58 (1H, d,
322.0M0) | 17 dfodudind k1o 7 phestiadantSHaly. 6,93

(111, d, 3= 6.59 (111, dd, 3=1.8, 7.0Hz), 5.19
a&@é&oté}})le 4cQQr£§J_1§ is¢lude SBac(t?dske,s)sa_cchﬁr@)sl\aeo ‘soRd um.
chloride, glucose, urea, starch, calcium carbonate, kaolin,
crystalline cellulose, silicic acid, potassium phosphate,
and like excipients; water, ethanol, propanol, simple
syrup, glucose solution, starch solution, gelatin solution,
carboxylmethylcellulose, hydroxypropylcellulose,
methylcellulose, polyvinylpyrrolidone, and like binders;
sodium carboxymethylcellulose, calcium
carboxymethylcellulose, low-substituted
hydroxypropylcellulose, dried starch, sodium alginate,
powdered agar, powdered laminaran, sodium
hydrogencarbonate, calcium carbonate, and like
disintegrants; polyoxyethylene sorbitan fatty acid esters,
sodium lauryl sulfate, stearic acid monoglyceride, and
1ike 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
humectants; starch, lactose, kaolin, bentonite, colloidal
silica, and like absorbents; purified talc, stearate,
boric acid powder, polyethylene glycol, and like
lubricants; etc. Furthermore, tablefs can be formulated
with conventiénal coatings if necessary, for example,

sugar-coated, gelatin-coated, enteric, or film-coated,
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-172-173 8.45-8.47 (113, m), 7.85 (114, bs), 7.69 (1H,
bd, J=9.4Hz), 7.59 (1H, d, J=2.1Hz), 7.45-7.47 (211,

WwWOorRQoy/13®3 7. 39 (3H, nm), 7.28-7.32 (2H, m, 6. 9BCT/INI0084059294

3=8.5Hz), 5.20 (2H, s), 4.01 (3H, s) - 18 * " e C

,-- 177-179 8.12 (1H, m, 7.74 (114, s), 7.54-7.57

(2H, m, 7.44-7.47 (213, m, 7.28-7.39 (4H m, 7.12
(114, dd, J=2.1, 9.7Hz), 6.93 (111, d, 3=8.2Hz), 5.20
(2H, s), 4.00 (31-1, s) _ 3¢ C MW" 139-140 8.10
(1H, bd, 3=6.7Hz), 7.74 (1H, d, 3=2.1Hz), 7.65 (1H

Ao Ve2. dn dildHz)1ayer62ablBtshdetds9. 1Hz), 7.39-7.42
(2H, m, 7.33-7.36 (214, m, 7.22-7.26 (111, in), 6.95
(111, d, 3=8.AducihPPi(1E3, phbrm3z6ufiza]1l§. aZceptable
s), 4.01 (314, s) 20 C MO N "-- 104-105 8.11 (1H
bt v Bebs 7HEYLudk 7L rl xagples2 glHepse7. bgctesel, sgarch,
3=2.1, 8.5Hz), 7.63 (1H bd, 3=9.1Hz), 7.31-7.37 (1H
PYGaq. Qe hBitoggnatedrepetableHolhy , keodsn¢ 183Lc,

d, 3=8.5Hz), 6.93 (113 bt, 3=6.7Hz), 5.21 gZH, Sé,
q@@zl%@¢te%glplents; powdered gum arabic, powdere
tragacanth, gelatin, ethanol, and like binders; laminaran,
agar, and like disintegrants; etc.

In producing suppositories, pharmaceutically
acceptable carriers include, for example, polyethylene
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
carriers into hard gelatin capsules, soft gelatin capsules,
and the like.

When the pharmaceutical compositions of the
invention are formulated into injectable forms such as
solutions, emulsions, suspensions, and the like, they are
preferably sterilized and isotonic with blood. In
formulating into injections, examples of diluents usable
are water, ethanol, macrogol, propylene glycol,
ethoxylated isostearyl alcohol, polyoxylated isostearyl
alcohol, polyoxyethylene sorbitan fatty acid esters, etc.

In this case, common salt, glucose, or glycerin can be
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21 C 11 MeO 114-115 8.10 (113, bd, 3=6.7Hz), 7.79
(1H, s), 7.60-7.63 (2H, n), 7.48 (1H bs)' 7.38 (1H

wa@leosdsPral, 8.5Hz), 7.27-7.35 (3H, m), 7.13-7.BGCI/{R2BI8/059294

m, 6.91 (1H, d, 3=8.5Hz), 636 (1H, bt, 3=6.7Hz), 5.16
(2H, s), 4.02 (3H, s) - 22 C a MeO 138-139 8.10 (br
d J =6.6 H, 1H), 7.79 (s, 1H), 7.64-7.57 (overlap
of 3H), 7.45 (d, J = 8.5 Hz, 1H), 7.40-7.36 (m 11),
7 31-7.26 (m 11), 7. 19-7.1§8(n1 11), 6.89 (d, J = 8.6
Hz, 114), 6.77 (ddd, J 6.8, 6.7, 1.1 Hz, 113), 5.12

o8y Bityelghishacettion RARL: 20 1o Nnous

sﬁ%@icgeng fodbZzddude 3Bsdedid sdiar)ionk 3Lt riRide,
37 (111, dd, 3=2.1, 8.2Hz), 6.87 (11-1, d,

c%n%eﬁﬁlbna@ §§x¢li§rydco§6ﬂvdmt$ Hﬁﬂﬂbﬁﬁllspoﬁnlng3 98
(3H, s) 24 ii0
agents can be added.

When the pharmaceutical compositions of the
invention are formulated into ointments, such as paste,
cream, gel, and the like, examples of diluents usable are
white petrolatum, paraffin, glycerin, cellulose compounds,
polyethylene glycol, silicone, bentonite, etc.

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

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, solutions,

suspensions, emulsions, granules, and capsules are
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MeO NS N 130-132 7.66 (1H, s), 7.47 (1H, d, 3=2.1Hz),
7.43-7.46 (213, m), 7.42 (11-1, bd, J=4.4Hz),

W@ 2@5A4AF030® (2H, m), 7.28-7.32 (114, m), 7.23 (BEY/IRRA)8/059294

3=2.1, 8.2Hz), 6.90 (113, d, 3=8.2Hz), 6.83 (1H bd,
3=4.4Hz), 5.19 (2H, s), 3.99 (311, s) - (DMSO d6)
8.29 (1H, d, 1=4.6Hz), 7.66 (1H, d, 1=4.6Hz),
7.32-7.48 (6H, nm), 7.19 (2H, n), 5.16 (2H, s), 3.86
(311, s), 2.63 (3H, s) 7.8%<{1H bd, 1=6.7Hz), 7.63
(1H, bd, 1=9.1Hz), 7.46 (114, d, 1=2.1Hz), 7.40-7.42
7+ 36 blbct&bns7a2@ {Atladenolds2y 1,

é@%&?‘%:ﬁa §a11 11&T I, 6.94 (111, d. 1-8.5Hz) .
lﬁt§§m&gé&1aﬂiy, L20: Bac ) 157 1 b RHEas 015199 bELL

.63 (314,"s) 7.88 (1H, bd, 1=6.7Hz), 7.63 (1H,
1H€ra eﬁlﬂbﬁéalfy4&dﬁﬂﬁﬂstéked;ﬂkﬂktxn:1n3@qmpqn ion
3=7.9Hz), 7.14-7.20 (4H, n), 6.96 (1H, d, 1=8.
wBtB4glibosd) , aBido 2achd 7 Hzy 1351<61830(f27|¢nt§)0na§- G@P(lﬂrilsher
s), 2.62 (3H, s), 2.35 (311, s) pé g
fluids, 4SupbsitpBeg BEe @dﬂmlﬁftgreél? yarectaliypy,
d, 1=2.1Hz), 7.73 (111, s), 7.29-7.
(1H, d, 1Bg@sapg)ofeths ?Ii#m%eutsuzﬁﬁ F‘ﬂﬁ‘za)rplqgl é’%s the
(2H, s), 4.01

@V@@tefmcaad 1sgl§<)abéy7 %gaﬁciclolﬁ&rgg £ ]é%%ﬂ)
it s bl @%ﬂzwaﬁ? e B

1 I 6 6 Hz,
'sﬁ‘n?j) btﬁlﬁ% g?ﬁg'&t??)’% (ﬁ@sé{aﬁalgdofkhgm 7.38 (br
1 i1kbn {s280mTniStérad 1dddh €88 the

p?%r cejl%l%sal pgeaéfﬁ), 6.78 (br t.1 = 6.7 Hz, 1H),
524 d 5.0 @1 cht)2 i($.. , 38pmpouBd091 [ AHabdbe 1gBraitiz)o an
7.78 (11T, s), 7.60-7.63 (211, m), 7.49 (2H, d,
AFB.2HA) a Bo¥e OFlbpotd, 0352£d, aBoREZ30 ®g332EdH, d,
1=8. 2Hz), 7.13-7.17 (111, n), 6.89 (1H d, 1=8.2Hz
e ey bhoul=6. Tz pboBt130( 2B, BT hgolgowmel%
7.88 (1H, bs), 7.70 (I1H s), 7.59 (111, d, 1=1 1)1
’Mlélpk(alrma,cajltlxlﬁg THEpaTRtign7cap Pe13ivey 117. %2§37.%%e
(3H, m, 111, dd, 3=1.5,.9.1Hz), 6.89 (1H, d,
ci&%emz)dl@ (@10 &) Ipse6 PSH, 98Y: 231 (3H s)

preventive and Therapeutic Methods of the Present

Invention
The present invention provides a method for
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 hyperlipidemia for a patient requiring

hyperlipidemia prevention including administering to the
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33 Me 0-- ). ,Q __.cr,& 130432 7.67(s, 1H), 7.63 (d
J=1.9 H, 1H), 7.55 (d, J = 9.1 Hz, 1H), rzm-rzé’

we omenbaps of 611), 7.15 (dd,1 = 9.0, 6.9 Hz, 1IM)TJIIBNEHS9294

(d, J = 8.3 Hz, 111), 6.61 (br d, J = 6.8 Hz, 1H), mz
345.1 (M) MO 5.21 (s, 2H), 4.02 (s, 311), 2.62 (s,
3H) 7.98 (d, 1H), 7.77 (s, 111), 7.60 (s, 113),
7.25-7.50(m 6H), 34 99-100 6.94(d, 2H), 6.65(1,

1H), 5.20(5, 2H), 4.00(s, 344y, 2.65(s, ra/z 34
Voore . 33) ( Ad (s, z 345( M)

patient at least one member of Compounds 1 in an amount
effective for hyperlipidemia prevention.

The invention further relates to a method for
treating hyperlipidemia for a patient requiring
hyperlipidemia treatment including administering to the
patient at least one member of Compounds 1 in an amount
effective for hyperlipidemia treatment.

Furthermore, the invention provides a method for
preventing obesity for a patient requiring obesity
prevention including administering to the patient at least
one member of Compounds 1 in an amount effective for
obesity prevention.

The invention also pertains to a method for
treating obesity for a patient requiring obesity treatment
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
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-obesity compositions.

BEST MODE FOR CARRYING OUT THE INVENTION
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8.09 (IH, bd, 1=7.0Hz), 7.78 (1H, s), 7.61 (1H bd
J=9.1Hz). 7.59 (1H, d, J=2.1Hz), 7.36-7.40 (3H. in),
W@ 2024390785 165-167 7.17 (1H, m, 6.95 (111, dPCT/JP2008/059294

1=8. 2Hz), 6.88-6.92 (211, in), _ MO 6.76 (1H, bt,
3;7.oru), 5.12 (211, s), 3.99 (3H, s), 3.80 (3H,
S

_41_

Examples are given below to illuétrate the
invention in more detail, but the scope of the invention is
not limited to these examples.

In the examples, unless otherwise specified,lH—
NMR spectroscopy was conducted in dimethylsulfoxide -

Dg (DMSO-dg) solvent using tetramethylsilane (TMS) as an
internal standard.
Example 1

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

alpyridine
(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
of 12.0 g (72.2 mmol) of 4’ -hydroxy-3’ -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 (l:1 v/v), and stirred
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,

thereby giving 30 g of crude product.
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(DVBO-d6) 8.49 (114, d, 1=6.7Hz), 8.28 (1H, s), 7.88

( 2H, d, 1=8.8Hz), 7.54 (1H, d, 1=9.1Hz), 7.40
W@ 20913976 36 Me0-0-\0_0_co 215-218 1=8.8Hz), FCRIR2h0SABI294
(111, nm), 7.06 (211, d, 1=8.5Hz), 6.95 _  (2H, d,

1=8.5Hz), 6.87 (1H, dl, 1=0.9, 6.7Hz), 5.06 (2H,
s), 3.76 (3H, s) WD 2009/ 139076PCT1JP20081059294

_42_

At room temperature, 14.95 g (158.9 mmol) of 2-
aminopyridine was added to 150 ml of an acetonitrile
solution of the crude product (30 g) obtained above. The
mixture was stirred for 45 minutes at 50°C and 30 minutes
at 80°C. The reaction mixture 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-
(4-hydroxy-3-methoxyphenyl) imidazo[1l,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
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
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 water was further
added, and then the mixture was stirred for 1 hour. The
crystals precipitated were suction filtered, rinsed with

100 ml of water, and dried at 60°C under reduced pressure,
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37 229-231 (DMBO-d6) 8,49 (1H, d, J=6.7Hz), 8.29 (1H
s), 7.89 (2H, d, 3=8,8Hz), 7.46-7.56 (5H, in),

WQ@2@04A3028 (1H, in), 7.08 (2H, d, 3=8.8Hz), 6.BFI/{P2bI8/059294

bt, J=6.7Hz), 5.16 (2H, s) _ 38 02N-0--No -2-CrO MeO
197-200 8.21-8.25 (211, m, 8.10 (1H, bd, 3=6.7Hz),
7.80 (1H, s), 7.60-7.65 (411, m), 7.38 (1H dd, 3=2.1,
8.2Hz), 7.14-7.19 (111, m, 6.89 (111, d, 3=8.2Hz),
6.77 (1H, bt, J=6.7Hz), 5.2834211, s), 4.03 (3H, s) -
39 Cho_p _cO Me 123-124 8.09-8.11 (1H, m, 7.80 (1}1, .
tHeréE%-ﬁf@ﬂucfn{Flélﬂlg & crude ddddtaldd, J=2. 3,
8.5Hz), 7.61 (1H, bd, - 1=9.1Hz), 7.31- 7.48 (5H, :
7.12-7.16ThdHeridle 6r@5t4 1, ol ai3mdl Give 6185 2( Th, were
cit. 3=1.2, 6.7Hz), 5.13 (2H, s), 2.36 (3H, s) _ 40
rHE2Gs2391 2464 ( PMVED dé)hBndD-ater e BHEaFB IR s ta 137
(111, s), 8.26 (111, d, 3=2.5Hz), 8.04 (1H, dd, 3=2.5,
(857HB) g) 7051t e5de g B1ad ﬂ@mpqu@qfcﬂxamqﬁﬂidqmﬁﬁuqﬁ éé-

(1H, bt, 3=6.6Hz), 525 (214, s) _ 41 154- 1
P@@D@@@t&pmzo@bExampienGompaan%,Zﬁlgﬂ|4%4§§17§g§ %5, 30-

I f . 19-7.
45" iy Pk, Supa 8508/ RRaE, Sl fuenddl 1o,

7T

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, 119,
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[l, 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[1l,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 aqueous
potassium phosphate solution. The mixture was stirred for

20 hours at 80°C. After reaction, DMF was distilled off
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Br-O-b --c)--fn S Me 134-136 7.66 (111, s), 7.48-7.50
(2H, in), 7.47 (11-1, d, 3=2.1Hz), 7.41 (1H d,

wQ2009/15%Yq 7.32-7.34(211, m, 7.23 (1H, dd, 3=PCTJP2008/059294

8. 2Hz), 6.86 (1H. d, 3=8.2Hz), 6.81 (1H, d, 3=4.7Hz),
5.12 (2H, s), 3.98 (311, s) _ 43 Cl-0-b -2-crlL?"-We
MeO 156-158 7.53 (1H, s), 7.44 (1H, d, 3=2.1Hz),
7.37-7.39 (2H, n), 7.31-7.34 (2H, in), 7.20 (1H, dd,
3=2.1, 8.3Hz), 7.10-7.11 (4#4-m). 6.85 (111, d,
3=8.3Hz). 5.13 (2H, s), 3.97 (3H, s), 2.42 (3H d,

w3db 7 FgduceddpNes Qure 30a D2th dVir i 24 Jr DB idBle D ubAng
(1H s), 8.46 (1H, s). 7.88 (2H, d, d3=2.1, 8,3

a 558:i3HZ he17cbumbnbTelBdht i Metamyl (retHy ke )chlprigle =
(111, d, 3=8.3Hz), 5.26 (2H, s), 3.89 (3H s) . 45
20980t @Y96H ¢, CORH MeO 251- 253 (DMBO d6) 9. 17 (111,
s), 8.45 (111, 5), 7.58-7.64 (3H m, 7,45-7.51 (811
m, 7.11 Cbe, cdysiads3thys ogouained|waye zegwiwHilizged

ﬁéing methanol-hexane, thereby producing 2.82 g of 3-(4-
hydroxy-3—methoxyphenyl)imidazo[l,Z—a]pyridine (yield:
70%) . This compound will be referred to as “Example
Compound 131”.
(Step 2)

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,
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,

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.

Example 23
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46 COMe C41 0 - 2 - cia 2 MO 182-183 8.88 (1H, s),
7.84 (1H, s), 7.71 (111, dd, 3=1.7, 9.6Hz), 7.59-7.61

W@ 20d9/189076 7. 32-7.40 (5H, m), 6.91 (1H, d, 3=8.B¢®JR2008/059294

5.16 (211, s), 4.00 (3H, s), 3.95 (3H, s) _ 47 0- \
cLI D Me02C 179-181 8.37 (1H, d, J=2.1Hz), 8.10 (111,
bd, 3=6.6Hz), 8.07 (1H, dd, 3=2.1, 8.7Hz), 7.83 (1H
s), 7.61 (1H, bd, 3=9.1Hz), 7.50-7.51 (2H, m,
7.37-7.41 (2H, m, 7.29-7.335€111, m, 7.14-7.19 (1H
in), 7.09 (111, d, 3=8.7Hz), 6.77 (1H, dl, 3=0.8,
B.cBfdaht ion24 £( BH[45)(4-83h98r{Béhzs)ox8-3= 0 - crQ Me0
I79-181 7.68 (1IH, s), 7.67 (2H, bd, 3=8.2Hz), 7.57
eoxdybhedsR.) 2t Paz3.[291 b1 EhigzoB=2. 1Hz), 7.42 (1H
d, 3=4.4Hz), 7.24 (1H, dd, 3=2.1, 8.2Hz), 6.85 (1H, d,
(Bte@PH), 6.82 (111, d, 3=4.4Hz), 5.22 (2H, s), 3.99
(3H, s) _ WD 2009/ 139076PCT1JP20081059294 02N 0
189-191(1@9 $093mg o ggza@pydrous THF solution of 100 g

4’ -hydroxy-3' -methoxyacetophenone was added 237.5 g
phenyltrimethylammonium tribromide over 3 hours at a
temperature of 0°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
pressure,.mixed with 500 ml of ethyl acetate, 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.

This oily matter was dissolved in 400 ml of
anhydrous DMF, and the solution thus obtained 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
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

of (2-amino-3-[2- (4-hydroxy-3-methoxyphenyl)-2-
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3=4.7Hz), (211, m, 7.67 (111, s), 7.62-7.65 (2H, in),
7.49 d, 3=2.1Hz), 7.42 (111, d, 3=.1.7Hz), 7.24 (1H
wa@leg3eHr), 6.86 (1H, d, 3=8.2Hz), 6.82 (1H, BCT/HR2808/059294
(211, s), 4.00 (3H, s) - 50 Me02C-0-\0_2 c, ID M
125-126 8.10 (IIl, bd, 3=6.6Hz), 8.04 (211, d,
3=8.3Hz), 7.78 (IH, s), 7.62 (111, bd, 3=9.1Hz), 7.61
(1H, d, 3=1.7Hz), 7.53 (2H, d, 3=8.3Hz), 7.36 (1H, dd,
3=1.7, 8.3Hz), 7.13-7.18 (4g5 m, 6.89 (1H, d, J=8.3H
z), 6.76 (111, dd, 3=6.6, 7.1Hz), 5.25 (2H, s), 4.02
ok3Ekn$1 1t 31 o3 1 @) hrddiddGRC-0-3_2__cy, D Me0
245- 247" ( DMSO- d6) 8.84 (111, bd, 3=6.6Hz), 8.76 (1H
s), 7.87-7d.980 (fH,of m-bukakbl( ids ¢ddg<215Rap, g of the
7.57-7.59 (3H, in), 7.46 (1H, bt, 3=6.6Hz), 7.23 %IH
tHia358idhiz3alb. @84 Hed Hhodk 93nBEtigred 52 100°C for
O-vp_cp..Cl MeCl 163-165 8.82 (s, |IH), 8. 45 (s, 111),
43. BOuZs65ndn 281, £or 1B(kpunH) Afkerapeolsngy theg7(s
311) mz 399, 401(Me), 53 O- Th,o(l‘:l:S -C--)-r- % - .MeQd
re66t1s8 solution was diluted wit 600 ml ‘of ethyl acétate
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-
methoxyphenyl) imidazo[2,1-b]thiazole hydrobromide.
Melting point: 253-254°C
lH-NMR (DMSO-dg, &): 8.43(1H, s), 8.23(1H, d, J = 4.6 Hz),
7.64(1H, 4, J= 4.6 Hz), 7.40(1lH, d, J = 2.1 Hz), 7.25(1H,
dd, J= 2.1, 8.3 Hz), 6.91(1H, d, J = 8.3 Hz), 3.86(3H, s)
(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,
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

with 50% methanol and water, and dried under reduced
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8.40-8.36 (m IH, 7.88 (s, 1H), 7.60 (d, 3= 1.9 Hz,
IH), 7.46-7.29 (overlap of 7H), 6.93 (d, J = 8.2 Hz,

wWQlwy/139769 (s, 211), 4.00 (s, 3H) mz 433.1 (REA/JP2HEB/059294

0--.) _p.cli?l, MeOH 187-189 7.72 (IH, bs), 7.71 (111,
bd, 3=6.4Hz), 7.47 (1H, d, 3=2.1Hz), 7.42-7.44 (2H
M, 7.34-7.38 (2H, m), 7.27- 7.31 (IH m, 7.25 (IH
dd, 3=2.1, 8.5Hz), 6.86 (IH d, J=8.5Hz), 6.71 (II1,
dd, 3=6.4, 7.6Hz), 6.64 (lHg7bd, 3=7.6Hz), 5.17 (2H,
z?z%3.7sliiz, s) _ 55 aTho 140-141 7.78 (s, 111),

e e, rebyQ6d131d3) 107. @57 . SR8 pdddl) ,crystals
Fg_95?§, 111), 6?68(1, 11?), 5.%0(3, 211f? 5.20(s,y
Albhe 4eBl(ed 3bkpothd 48Zkde)e SCordsound 237)( - Me
N 1---- MeO 155-157 7.96 (111, bs), 7.73-7.76 (2H, m,
PLpRratlibn bd, E3zhp@zompodBdd. B4, (24, 4§, 43, 48, 49
7.31-7.36(31L, in), 7.17 (1H, bd, J=9.1Hz), 6.88 (1H
ahd B48. 2Hz), 5.13 (2H, s), 4.03 (311, s), 2.35 (3H, s)
~ 57 NC-0,-)0 2 cc...A e MO 168-169 7.97 (111, bs)
7.78 (1H The cgEgogpgy of Esagpiessyd, 7292 444, 4%, 48, 49
3=2. 1Hz), 7.67 (211, d, 3=8.5Hz), 7.57 (211, d .
aneB SHperey pyeperef. bygregsatanygtheyyr %@%%F?%fée%ﬁﬁlbed
%g&?é%&%ky%%%l@%%%l;ygla%é%b%gggtessgérégﬁg ﬁgteéig%g.

Example 28

Preparation of 2-(4-benzyloxy-3-methoxyphenyl)imidazoll,2-

alpyrimidine

To 30 ml of an acetonitrile solution of 3.9 g
(16 mmol) of 4’-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
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,
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-ds, 8): 9.21(1H, s), 8.92(1H, dd, J = 2.i,
6.7 Hz), 8.48(1H, dd, J= 2.1, 4.1 Hz), 8.25(1H, s),

7.57(1H, d, J= 1.5 Hz), 7.54(1H, dd, J= 1.5, 7.9 Hz),
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Br 0-2-cr0 Me 111-113 8.10 (IH, bd, 3=6.6Hz), 7.80
(111, s), 7.61-7.63 (211, in), 7.44 (1H, t, J=7.9Hz),
wQ@2®9/18916, dd, 3=2.1, 8.3Hz), 7.25- 7.31 (2H, Pei/JP2008/059294
7.14-7.18 (1H, n), 6.93 (1H d, 3=8.3Hz), 6.77 (IH,
dt, 3=0.8, 6.6Hz), 5.20 (2H, s), 4.00 (3H, s) _ 59 O-
\-j p_--10 H 169-171 8.10 (1H, d, 3=6.6Hz), 7.76
(111, s), 7.60 (IH d, 3=8.3Hz), 7.49-7.53 (211, in),
7.36-7.45 (5H, m), 7.12- 7-4§-(111, nj), 7.00 (111, d,
3=8.3Hz), 6.76 (1H, dt, 3=0.8, 6.6Hz), 5.70 (1H, s),
7 o&fszHdds) J =6@.OThy . 7pug) f O6 B86 LHT; 168 & 8. 0D (HzH,,
bd, J6.6Hz), 7.77 (111, s), 7.59-7.62 (2H n,
3.9453%,48)(211, n), 7.28-739 (4H, in), 7.12-7.17 (1H,
in), 695(1H d,  3=8.3Hz), 6.76 (111, bt, J=6.6Hz)
5.19 (211Tos).24m270€28h gnhBerousLIMF 15@EperEahon (Of 0.50
3=7. 1Hz) WO 2009/ 139076PCT1JP20081059294 61
oCh)2 .4._oimod ) noffr Ghe2ebeyerehtaigedsceraeyd 4t 3,

temperature of 0°C was added 0.34 g (2.5 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°cC.
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.

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%).

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

Preparation of 2-(4-benzyloxy—-3-




10

15

20

25

J=7. 6Hz) (1H, m), 7.78 (111, s), 7.59-7.63 (2H,
in), 7.46- (2H, n), 7.28-7.40 (4H, ny), 7.12-7.17 (1H,

wWOorpQo9Bs3®es d, 1=8.5Hz), 6.76 (111, dt, 3=1.2, 6PTFIH2008/059294

5.18 (2H, 4.13 (2H, t, 1=6.8Hz), 1.86-1.95 (2H, in),
1.08 (3H, t, - 62 6 8.09 3=2.1Hz), 122-124
7.12-7.17(111, 1=6.6Hz), (1H, bd, J=6.6Hz), 7.74 (1H,
s), 7.66 (1H, d, 7.61 (1H, d, 1=8.7Hz), 7.28-7.51
(11H, m, m, 7.00 (1H,-go-1=8.3Hz), 6.76 (111, bt,
5.26 (2H, s), 5.19 (211, s) _ 63 _p_c-Ne MeBr 136-137
nbt88x(LHenP$) pedziddEb18), 7.59 (1H d, J=2.1Hz),

~ 43— 7. 46 (2H m, 7.27-7.38 (5H, m, 6.91 (1H, d,
(8T8p3tz), 5.19 (211 s), 4.00 (3H, s), 2.30 (3H s) -
“61—%——- 0- ThO- Q -cNYl e MeOBr 136-138 7.86 (1H, bs),
7.76 (1H, 18) 207mB0of Ikktilyl&s®. dHride 26s BuURpPgwEd 2.0

M, 6.88 (1H d, J=8.3Hz), 5.14 (211, s), 4.00 (311
)(7.2. Bio(310f dybengglakyyPrmethoxy benzoic acid. DMF

(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-nitrocaniline had been dissolved at room
temperature was added dripwise to the mixture. The
mixture 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
chloride-hexane, thereby yielding 1.5 g of N-(2-
nitrophenyl)—4—benzyloxy—3—methoxybenzamide crystals.
ly-NMR (DMSO-dg, &): 11.32(1H, br s), 8.99(1H, d, J = 8.0
Hz), 8.27(1H, d, J= 7.6 Hz), 7.70(1H, dd, J= 7.6, 7.6 Hz),
7.59(1H, d, J = 2.0 Hz), 7.51(1H, dd, J = 2.0, 8.4 Hz),
7.30-7.47(5H, m), 7.20(1H, dd, J = 7.6, 8.0 Hz), 6.99(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

with 4.5 g of tin chloride 2-hydrate and stirred at 80°C
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175-176 7.86 (111, be), 7.77 (1H, s), 7.66 (2H d,
J=7.9Hz), 7.62 (1H, d, J=2.1Hz), 7.56 (2H, d

WQ@200995%0Yq 7.38 (1H, dd, 1=2.1, 8.3Hz), 7.30 (BEY/JRR008/059294

1=1.2Hz), 6.86 (1H, d, 3=8.3Hz), 5.23 (2H, s), 4.02
(311, s), 2.31 (3H, s) _ 66 OTh_p_cr.NaBr Me 175-176
8.25-8.23 (n, 1H), 7.74 (s, 111), 7.57 (d, 1= 1.8 Hz,
111), 7.52-7.19 (overlap of 811), 6.93 (6,1 = 8.3 Hz,
1H), 5.20 (s, 211), 4.00 (s50311) mz 409.1 (M 67 HO
206- 208 (DVBO-d6) 9.17 (111, s), 8.48 (1H, d,
f$r721h%ﬁr58 2ind W a ®ion/ md4ttre3(atl adtkd ioSicéibboled
d, "J=1.7, 8.3Hz), 7.18- 7.22 (111, ny, 7.01 (1H, d,

s&f&rﬁﬁéh s648bm(Afdrodhéncdrforéiis sdimMMﬁﬂlﬁO sl),
Cl-0--b_ WN-10 EtO 136-137 8.09 (111, bd, 1=6.6Hz),
sﬁbﬁ&c@éﬁltos¢elitéQfﬂlB@atinm tanemDVEZIpsgﬂqpiﬁlmqﬂter
7.13-7.17 (111, m, 6.92 é' d, 1=8.3Hz), 6.76 (111,
Toe, £130e8ed6s6kE} 0B, waS( $1u%sd Mi@%i%ﬁifﬂ-ﬁf ethy
1=7.1Hz), 1.49 (311, t, 6 --0-b_cKr
1?§@n§e155Th%6me@wr?1.Qth%naceFaF§ é%ffe Vas7 57

111, d, .1=2.1 32- 7.39 3
BEetially, W§S§?§FW}F§5Wﬁ%ef2§ &JQS{Q%.oégfséfgan?%)

ﬁ%;%t Q%thyi)acetate phase) thus obtained was dried over
anhydrous magnesium sulfate. The solvent was distilled
off, and the residue was crystallized by diethyl ether,
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
appropriate starting materials.

Example 78

Preparation of 2-(4-benzyloxy-3-

methoxyphenyl)benzothiazole

In methylene chloride (10 ml) was suspended 2.0
g (7.7 mmol) of 4-benzyloxy-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

had been dissolved in 10 ml of pyridine at room
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70 0 Me MeMe 166-167 = 8.19 (111, s), 7.66 (1H, s),
7.59 (111, d, 11.8Hz), 7.32- 7.40 (51-1., in), 6.89

WO 209139976 J=8. 5Hz), 5.15 (2H, s), 4.00 (311, SPCT/ER2B@/059294
(311, s), 2.42 (311, s) - 71 C'-- No_Q cC Me 121-123
8.10 (111, bd, 1=6.6Hz), 7.79 (1H, s), 7.62 (111, bd,
J=9.1Hz), 7.57 (1H d, J=2.1Hz). 7.42 (1H, dd, 1=2.1.
8.3Hz), 7.13-7.18(111, in), 6.92 (111, d, 1=8.3Hz),

6.77 (1H, bt, 1=6.6Hz), 4.0:L3H s), 3.90 (2H, d.
1=7.1Fz), 1.31-1.42 (1H, ), 0.63-0.68 (2H m,
t%@éé%%ﬁ?ge(Zhﬁhé'Hixtd}% Q2@- Guebndedstbbr8dlavétghd, at

7.90-7.94 (2H, in), 7.81 (1H, s), 7.62 (1H
r8omJ Egm'ﬂzl@%itufe Ezdj?l@t&écz ki tMwate 4 -ahd Hubikcted, to
6.77 (1H, bt, 3=7.1Hz) - WO 2009/139076
cPEY1IR2008£0858R94acTBo) MEDMEL 132 133%06 3Ehe7ppracts
were dried over anhydrous magnesium sulfate, and the
solvent 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
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
chloride-hexane.

Example 95

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

trifluoromethylphenyl)imidazole

Potassium hydrogencarbonate (2.9 g, 29.0 mmol)
and oa-bromo-4-benzyloxy-3-methoxyacetophenone (1.9 g, 7.3
mmol) were suspended in a mixture of water (2.5 ml) and
THF (10 ml). To this suspension was mixed 2.4 ¢ (7.3
mmol) of 4-trifluoromethyl benzamidine at a temperature of
70°C, followed by stirring for 1 hour. The nixture was
cooled to room temperature, mixed with 70 ml of ethyi

acetate, and stirred for 30 minutes. The solution thus
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(1H, 3=6.6Hz), (1H, bd, 3=6.6Hz), 7.75 (1H s), 7.60
(1H, d, 7.37-7.40 (3H, in), 7.31-7.35 (2H, m),

W@2®9/18976 3=6, 6Hz), 6.90 (1H, d, 3=8.3Hz), 6. 6BCT/INP08/(59294

5.15 (2H, s). 4.01 (3H, s), 2.66 (3H s) _ 74 MeOMe
110-0- \o_c - Kc 144-1467.39 7.97 3=8.7Hz), (1H, s),
(1H, bd, J=6.6Hz), 7.76 (1H, s), 7.66 (2H d, 7. 61
(1H d, 3=2.1Hz), 7.57 (2H, d, 3=8.7Hz), (1H dd, 2.1,
8.3Hz), 6.94 (1H bci, 3=7-d%k), 6.87 d. 3=8.3Hz),
6.67 (1H, dci, 3=6.6, 7.1Hz), 5.23 (2H, 4.02 (3H, s),
0Bt 86nkdHvas) sequébt i1t P-washed 6A-ttbGvatelb aldNbrsne, and
7 937 CIH bd. =6, 6Hz). 7.64 (1H bs), 7.50- 7.52 (2H
dﬁhed7oﬁar7aﬂﬁy68&ﬂs mgnés B (i fat,e .3=8h8Hep L venEowas
(111, dd, 3=6.6, 7.1Hz), 6.44 (1H, bd, 3=7.1Hz), 5.39
di2Hilapd BEETAuABEr sPduGe@PpYStgurs. - The Hesidue was
0--Nc, 32. Nr430 Me

purified using a silica gel column (eluant: ethyl

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
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
repeating the procedures described in Example 95 using the
appropriate starting materials.

The following Table 1 shows the structures and
properties (melting points, HY-NMR spectroscopic data, and
mass spectrometric data) of the compounds obtained in the
Examples above. Abbreviations in the tables are:

Me: methyl

MeO: methoxy

Et: ethyl

EtO (OEt): ethoxy

n-Pr: n-propyl



219-221 (DMBO-4) 12.74 (1H, s), 7.80 (1H, d, 3=2.1Hz),
7.72 (1H, dd, 3=2.1, 8.3Hz), 7.61-7.64 (1H, in),

W@ 20094305 (3H, in), 7.40-7.44 (2H, n), 7.33- 7PCBIWJ1{2110&/059294
M, 7.22 (1H d, 3=8.3Hz), 7.14-7.19 (2H m), 5.18 .

(2H, s), 3.90 (311, s) - 77 HCL1-0-- \0 2 ("Ni.---1
N-4----' MO 204-206 (DVBO-cl,6) 11.96(111, brs),
7.83(1H, d, 3=2.0Hz), 7.75(1H br) 7.65(1H, dd, 3=2.0,
8.4Hz), 7.46(1H, br), " 7-85-7.44(4H in),

7.18-7.24(211, m, 6.95(1H d, 3=8.4Hz), 5.17(211, s),
n39%(%1n $¥): A8pfopoky))e 2_4,SN):;) M 108-109

(1H, d, 384Hz) 7.87(1H, d, 3=7.6Hz), 7.73(1H,
td.Bul %eQJtlz)autylsz(lH dd, 3=2.0, 8.8Hz), 7.45-7.48(3H,
in), 7.28-7.39(411, in), 6.95(111, d, 3=8.8hz),
5.24(2H, s), 4.03(3H, s) raiz 348.0 (M) 79
Cho_p_c7c, MeO 190-192 (DMSO-c16) 8.30-8.32 (2H, in),
8.22 (1H, s), 7.73 (111, bd, J=1.7Hz), 7.64-7.66 (3H,
m, 7.57 (1H, dd, 3=1.7, 8.3Hz), 7.34-7.48 (5H m),
7.19 (111, d, 3=8.3Hz), 5.16 (2H, s), 3.91 (311, s) -



80 C1-0- \i,01 Me0C 162-163 8.09 (1H, d, 3=1.8Hz),
7.80 (1H, s), 7.59 (1H, d, 3=2.1Hz), 7.32-7.40 (5H,
wWorpQoy/13®s (1H, d, 3=1.8Hz), 6.90 (111, d, 3=8.P¢C¥)L2008/059294
5.15 (2H, s), 4.00 (311, s) - 81 N- MOCl 187-189
8.09 (1H, d, 3=1.5Hz), 7.81 (1H, s), 7.67 (2H, d,
3=7.9Hz), 7.61 (111, d, J=2.1Hz), 7.57 (2H, d,
TableJ=7.9Hz), 7.39 (1H dd, 3=2.1, 8 2Hz) 7 25 /1|_| d-
Exampled@F 1. DHZ) suce 88 (1 hijettinglroint @8, 2 Hz ) 'BNR (PG ¥(pPH, s) 4 @‘ES(ED

3 7p 68(115¥=I28)4Hz> &4 (@4, 30 (2H,
g PrOCEY 328 5Hz) | 6. 67

(75? S) - 82 BrTh|Me Me 122- i24 7. %ZH§5 3%6. 7Hz) ,
. H s 7.61 07¢ ! '
T B ki n

3

- -

6 95 (1H in),

(’II, t , THz \ 5719 (szilJ. S) ) e, s 2. 66
JERCk e TR
(JH' ey 1H§) NS o e G%Pl? e
1218 arg) 7_ 247 eé (o .,)’552.., 7. 06—H th dd
41, 7 9. 1Hz,, d2 (1H, | qn @=ghgppy.s - o s)
' h ' 1
. 3. 92% (111(1—?%" .d')lsm‘ijﬁ?’%ié‘%s 27757%%3 48 (1H,
354, 7THz), 7. 23- 7 31 (3} 1. 1““’\””’ %%Z?m 1(%‘5%?1 g 5hz)

6.181 (111, d, 3=4.[THz), i@ s{RMhms)n319F{BH,| )

7.63-7.61 (overlap of 2H), 7.60-7.53 (m, 1H), 7.38 (dd, 3

4 Q_{D 115117 |=82,22 Hz, 1H), 7.30-7.25 (m, 1t]), 7.18-7.04 (overlep |  mrz 349.2 (MH")
- of 3H), 6.97 (4, T = 8.2 Hz, 1H), 6.75 (ddd, I=6.7, 6.6,

1.1 Hz, 1H), 5.26 (s, 2H), 4.01 (s, 3H)

F
>\: 8.08 (dt, J=7.9, 1.1 Hz, 1H), 7.77 (d, T = 0.6 Hz, 1),
Van 5 7.63-7.58 (overlap of 2 H), 7.39-7.12 (overlap of SH), 3
5 OW 17-118 |05 6.96 (m, 1H), 6.91 (d, T= 8.2 Hz, 1H), 6.75 (ddd, T = m/z 349.1 (MH)
Med 67, 6.6, 1.1 Hz, 1H), 5.17 (5, 2H), 4.01 (s, 3H)

8.09 (1H, bd, J=6.6Hz), 7.78 (1H, 5), 7.61 (11, bd,
F@‘\, " 7=9.1Hz), 7.60 (1H, d, J=2.1Hz), 7.40-7.45 (28, m), 7.38
6 p—f Q 144-146  |(1H, dd, J=2.1, 8.3HLz), 7.13-7.17 (1H, m), 7.02-7.08 (2H, _
Ve m), 6.92 (1H, d, }=8.3Hz), 6.76 (1H, bt, I=6.6Hz), 5.14
(2H, 5), 4.00 (35, 5)

FJC_Q_\O N 8.09 (1H, bd, J=6.6Hz), 7.78 (1H, 5), 7.56-7.64 (6H, m),

; .Q_@ 17173 [737 (IEL 68, J=2.1, 83Hy), 7.13-7.17 (1H, m), 6.0 (IF,
ted d, 7=8.3Hz), 7.76 (1H, bt, J]=6.6Hz), 5.24 (2H, 5), 4.01 -

(3H, 5)

CF;
: 8.10 (1H, bd, J=6.6Hz), 7.80 (1H, s), 759-7.69 (4H, m),
3 / D 125-126 7.38 (1H, dd, J=2.1, 8.3Hz), 7.13-7.18 (1H, m), 7.04-7.09
F A (1H, m), 6.89 (1H, d, I=8.3Hz), 6.77 (1H, bt, J=6.6Hz), -
MeO

537 (2H, s), 4.04 (3H, 5)

8.08 (1H, &, J=7.2H1z), 7.76 (LH, 5), 7.58-7.62 (2H, m),

Me‘Q—\) N 7.35 (1H, d, J=8.0Hz), 7.34 (2H, d, ]=8.0Hz), 7.17 (2H, 4,
) @‘@ 155157  |J=8.0Hz), 7.12-7.15 (15, m), 6.93 (1H, d, J=8.0Hz), 6.74 _
Med (1H, dd, J=6.8, 7.2Hz), 5.16 (2H, 5), 4.00 (3H, 5), 234
(3H, 5)

8.07 (br dd, J = 6.9, 0.8 Hz, 1H), 7.77 (s, 1H), 7.62-7.59

Oy
0 Q_@Q enies | 2D, T417.32 (overlap of SED), 7.177.11 (m, 1HD,
MeO

6.90 (dd, J = 8.4, 0.7 Hz, 1H), 6.77-6.72 (m, 1H), 5.14 (s, m/z 3652 (MH")

2H), 4.00 (s, 3H)
MeO J@ 8.00 (1H, bd, J=6.6Hz), 7.79 (1H, 8), 7.61 (1H, d,
N 7=9.1Hz), 7.57 (1, 4, 3=2.182), 7.45 (1H, dd, 3=2.1,
1 Med 88-89

8.3Hz), 7.12-7.17 (1H, m), 6.93 (1K, 4, J=8.3Hz), 6.76 -
(1H, bt, J=6.6Hz), 4.00 (3, ), 3.92 (3H, 9)

Q—\) ~ (CD;0D) 8.29 (4, 1H), 7.65 (m, 2H), 7.50-7.28 (m, 5H),
12 ) 120-131  |7.20 & 150, 7.01 (m, 3H), 6.80 (m, 1H), 5.21 (s, 2H), m/z 331 (MHY
Me ) 3.92 (s, 3H)




WO 2009/ 139076 PCT/ JP2008/ 059294 85 EIrNin 168-169

7.75 7.29-7.40 3=7.1Hz), s), (1H, s), 7.72 (1H, bd,
W@200948%Yq 7.47-7.52 (4H, _.m), (6H, m), 6.88 (1PCT/ER2008/059294

J=8.3Hz), 6.58 (1H, bt, 6.44 (1H, bd, 3=7.1Hz),

5.39 (2H, s) 12 (2H 3.99 (3H s) - 86 hK} OnB

, O.
-2-CP_169-170 3=8-3Hz) 7 767 —s)
3 ) )

Q. 539
O oTIE) [ \JU' l . .
7/73 (1H, bd, 6.6Hz), . (3 m -| m
’} 67136 iolﬁﬁ by rgZHz;';3-7%ﬂL,51b7 (lH : bt ,

: m A
6. 6Hz) ,~6.44 (1H, bd, *ﬁ%@PﬁWﬂm@Qﬁﬁm§PPH5.22 (2H
S), 4.01 (3H_s) 87 Me00.,:p 108- 100777('|-| <)

7.174 § H_bd, 3= 6 6Hz), 1.51-7.53 (2H, n), 7.25-7.46

(' 141, d _31 5Hz), 76 f
g 333 6 I;)z)\ S5 ((3 1 2)613“? 45 éﬁ%%ﬁéa’&@"&ﬁ%kﬁ; 5. 19
4 ] ’ . y S

r

@_\: NATMe 7.86 (1, bs), 7.68 (1H, 5), 7.59 (1H, 4, J=2.0Hz), 7.52
s p—% i3sazs  |(IEb & J=9.2H2), 749 (2, O, 7.68k2), 7.27-7.38 (4K, m),
. 7.00 (1H, dd, J=2.0, 9.2Hz), 6.92 (1H, d, J=8.4Hz), 5.19 -
(1, 5), 4.00 (3H, 5), 2.30 (3H, )
O‘\) 7.96 (18, bd, J=7.0Hz), 7.69 (1H, §), 7.58 (1H, d,
» / D\ iriaps [20HE, 745747 G, m), 727739 GH, m), 653
e N=~ e (1H, 4, 1=8.5Hz), 6.59 (1H, dd, J=18, 7.0Hz), 5.19 (2H, -
9), 4.00 (3H, 5), 2.39 (3H, 5)
O N~ -CF3 8.45-8.47 (1, m), 7.85 (1H, bs), 7.69 (1E, bd, J=9.4Hz),
17 °W  paps |79 (1B & 1=2.182), 745,47 (B, m), 735739 GH,
Med m), 7.28-7.33 (2H, m), 695 (1H, d, J=8.5Hz), 5.20 (2H, -

5), 401 (3H, §)

Q_\) P 8.12 (1H, m), 7.74 (1H, 5), 7.54-7.57 (2H, m), 7.44-7.47
18 W 177179 |(2H, m), 7.28-7.39 (4H, m), 7.12 (1H, dd, J=2.1, 9.7Hz),
e

6.93 (1H, d, J=8.2Hz), 5.20 (2H, 5), 4.00 (3H, 5)

a 8.10 (1H, bd, J=6.7Hz), 7.74 (1H, d, J=2.1Hz), 7.65 (1H,
. c;—@—\) p D dd, =2.1, 8.5Hz), 7.62 (1H, bd, J=9.1kz), 7.39-7.42 (2H,
19 §;> <; 139140 |m), 7.33-7.36 (2H, m), 7.22-7.26 (1H, m), 6.95 (1, 4,
J=8,5H), 6.93 (1H, bt, 1=6.7Hz), 5.17 21 9), 4.01 GH,

s

R o 8.1 (1H, bd, 7=6.7Hz), 7.74 (1H, d, J=2.1Hz), 7.66 (1H,

©_\) NN dd, 1=2.1, 8.5H2), 7.63 (15, bd, 1=9.1Hz), 7.31-7.37 (1H,

20 Q—{; P 104-105  |m), 7.19-7.27 (3H, m), 6.97-7.02 (1H, m), 6.96 (1H, d, .
—8.5Hz), 6.93 (1H, bt, 7=6.7Hz), 5.21 (2H, 5), 4.02 (3H,

s)

8.10 (18, bd, J=6.7Hz), 7.79 (1H, 5), 7.60-7.63 (2H, m),

N =, -
2 @‘\,@_@ ‘ aq1s  |748 (IH bs), 7.38 (1H, dd, J=2.1, 8.5Hz), 7.27-7.35 (3H,

m), 7.13-7.18 (1H, m), 6.91 (11, d, J=8.5H2), 6.76 (1H, -

MeO bt, 7=6.7Hz), 5.16 (28, 5), 4.02 BH, 8)
o 8,10 (br 4, I = 6.6 Hz, 1D, 7.79 (s, 1H), 7.64-7.57
cl@—\; N (overlap of 3H), 7.45 (d, ] = 8.5 Hz, 1H), 7.40-7.36 (m,
22 ‘Q_CQ 138-139  |1H), 7.31-7.26 (m, 1H), 7.19-7.13 (m, 1H), 6.89 (d, I = m/z 399.1 MY
Wed 8.6 Hz, 1H), 6.77 (ddd, I = 6.8, 6.7, 1.1 Hz, 1H), 5.12 s,

2H), 4.01 (s, 3H)

7.66 (11, ), 7.47 (1H, d, J=2.1Hz), 7.42 (1H, d,

. cl—@—\ No- zs  [744H), 7:387.40 (2H, m), 7.32-735 (2H, m), 7.23
°‘O—&,NJ (iH, dd, J=2.1, 8.2Hz), 6,37 (1H, d, J=8.2Hz), 6.82 (1H, -
Med d Jo4.4Hz), 5.14 (25, 8), 3.98 (3H, 5)

7.6 (15, 9, 7.47 (15, d, J=2.1K), 7.43-7.46 (2H, m),
O NS 742 (1H, bd, J=4.4Hz), 7.35-7.39 (28, m), 7.28-7.32

2 o ) 130132 |(1H, m), 7.23 (1H, dd, J=2.1, 8.26iz), 6.90 (1, d,
J=8.2Fi7), 6.83 (1H, bd, J=4.4Hz), 5,19 (2H, §), 3.99 (3H,
5)

MeO




bs),
m,

7.68 (1H, d,

88 0--b_p_fc MeOOVE 189-191 (DMSO-d6) 8.75 (1H,
8.42 (1H, dd, 3=2.1, 5.4Hz),

WQ@20915%0Yq 7. 56 (1H, dd, 3=2.1, 8.3Hz), 7.35- HCH®P20TE459294

7.22 (111, d, 3=8.3Hz), 5.18 (211, s), 4.12 (3H,
s), 3.90 (3H, s) 89 Cl--0)3 2--g) MeOOWE 132-134
7 76 ( 1 H Q\ 7 7 ( 111 — [ DAY -2 [ A1
L 73 o = U.lIIL . —67 (g U
= 40 (3H,
(it NRATAUN %21 sl 32“’”1:% &%%Jf:m)’n)' “aa
25 \ N )| 6B 4 gom, 6 19 3T (2H ofaskdiz) , 6.44
(:LH, d,Me —T‘e. 6#z), |5.14 (BHss@&p, 4.04 (3H, s), #.00
(3H _s) 90 O --0--)0-17 MeOQH 220-222 (DMSO-£16)
3- 28 ( 1H, s) » 7 99 (1H, dd&(lHSd,‘]QﬂI&)ﬂéﬁLHGHZ‘?)IHz), 4@ (1H,
, , ) g1 740 7 (lH, ), 72
2% 6 }@—% #&54115 ?ﬁxf éﬁf 5)196 ’59§H d,o‘% =8. 3"12) )
. |6 ”5 =5 dt, 3 dw 56003, 396 ) 6Hz
5 7 ’ :
,' 1 (2 3. 8 (3H, S#}H’s)’_“gal‘ €l MeO 119-120 8.10
\7 H—bd; \.’>bMe/HZ)7 9|i|.z79 1H S 7.60-7.63 442(1|., n,
) o 1H, b 7
7 Qﬂiﬁg 2 o AR M B 2k
(1 g m , e 9455 —sz 68485 )51 174-6-78
21 (211, s), z<2f'0039 () 2 235559 - 2-
o 1 QQ 195 ) f ¥ a al0-2-Cn
O 8.50 (1, dd, J=18, 4.1Hz), 8.39 (1H, dd, J=1.8, 6.7Hz),
°—<j e 775 (1EL d, J=2.1Hz), 7.73 (1H, 5), 7.29-747 (6H, mm),
2 Med B 168-169 |03 (11 d, J=8.2Hz), 6.83 (1H, dd, J=4.1, 6.7Hz), 5.21 -
(H, 5), 4.01 GH, 5)
cn—@—\o NN, 8.51 (1K, dd, J=2.1, 4.1Hz), 8.40 (1H, dd, 1=2.1, 6.7Hz),
—<f >—< ;\tl 776 (1, d, J=1.8Hz), 7.75 (1H, 5), 7.39-7.42 (3H, m),
2 ved N 216218 733,730 (26, m), 6.90 (1K, d, 1=8.5kz), 6.85 (1H, dd, -
J=4.1, 6.7Hz), 5.17 (2H, ), 4.01 (3H, 5)
no-{ I 8.1 (br &, J = 6.6 Hz, 1H), 7.80 (5, 1H), 7.69-7.57
o /N (overlap of 6F), 7.38 (br dd, J = 8.4, L.8 Hz, 1H), 7.20-
30 Q ;O 5177 1S o 1H), 6.88 (br d, J= 8.5 Hz, 1K), 6.78 ety 0= | ™% 3562 (MH)
Med 6.7 Hz, 1H), 5.24 (s, 2H), 4.02 (5, 3H)
8.09 (18, bd, J=6.7Hz), 7.78 (1H, 5), 7.60-7.63 (2H, m),
s~ N 7.49 (2H, d, J=8.2Hz), 7.37 (1H, dd, J=2.1, 8.2Hz), 7.33
31 °@_<:Q 136-137 |28, d, J=8.2Hz), 7.13-7.17 (1H, m), 6.89 (15, 4, _
Med 1=8.281z), 6.76 (1H, bt, J=6.7Hz), 5.13 (2H, 5), 4.00 (3H,
s)
ve 7.88 (18, bs), 7.70 (1H, §), 7.59 (18, d, I=1.8Hz), 7.51
2 —Q—bmyj 140-14p | (UL &, J=90.1Hz), 7.38-7.40 (2H, m), 7.32-7.36 (3H, m),
1ed 7.00 (1H, 44, =15, 9.1Hz), 6.89 (1K, d, J=8.5Hz), 5.15 -
@1, 9), 400 (3H, 5), 231 (3H, 5)
He 7.67 (s, 1H), 7.63 (d, T = 1.9 Hiz, 1H), 7.5 (4, I=9.1 Hz,
O 1H), 7.49-7.26 (overlap of 6H), 7.15 (dd, I=9.0, 6.9 Hz,
33 'Q‘@N\J) 130-132 |15y 6.95 (4, =83 Hz, 1H), 6.61 (br d, T =6.8 Hz, 1), mz 345.1 (ME)
Med 521 (s, 2H), 4.02 (s, 3H), 2.62 (5, 3H)
O‘\o N 7.98 (d, 1), 7.77 (s, 1H), 7.60 (s, 18, 7.25-7.50(n, 6H),
34 —‘\? 99.100  |6.94(d, 2HD, 6.65(, LHD), 5.20(s, 2FL), 4.00(s, 3H), 2.65(s, | m/z 345(MH")
MeO Me 3H)
$.09 (1H, bd, J=7.0Hz), 7.78 (18, 5), 7.61 (1H, bd,
meo—{ ) J=9.1Hz), 7.59 (1H, d, J=2.1Hz), 7.36-7.40 (3H, m), 7.12-
35 ° -Q—{JD 165-167  |7.17 (15, m), 6.95 (1H, d, J=8.2Hz), 6.88-6.92 (2H, m), _
#ed 676 (1EL bt, J=7.0Hz), 5.12 (2H, 5), 3.99 (3H, 5), 3.80
(3H, s)
(DMSO-de) 8.49 (1H, d, J=6.7Hz), 8.28 (1H, 5), 7.38 (H,
d, 1=8.8Hz), 7.54 (1H, d, J=9.1Hz), 740 (2H, d,
36 meo— b—@-{\l\j@ 215218 |1=8.8Hz), 7.20-7.23 (1H, m), 7.06 (2H, d, J=8.5Hz), 6.95 -
(@H, d, J=8.5Hz), 6.87 (1K, dt, J=0.9, 6.7Hz), 5.06 (2H,
s), 3.76 (3H, )




8.09 (1H, bd, 3=6.7Hz), 7.78 (1H, s), 7.60-7.63 (2H,

in), 7,55 (1H, d, 3=8.2Hz), 7.40 (111, d, 3=2.1Hz),
wQa2®9/189H dd, 3=2.1, 8.2Hz), 7.26 (1H, dd, 3=PCTJP2008/059294

8.2Hz), 7.13-7.17 (1H, m, 6.89 (111, d, 3=8.2Hz),

6.76 (1H, bt, J=6.7Hz), 5.23 (211, s), 4.02 (3H, s)
93 * _ p cc Mp 137138 u.m ’1H e!, 3=6-7Hz)—7-86

(1H, S) 7.60-7.63 (2H, m 7. 40
(1H ¥d: a@—@s 5HE)o 7@31%"?‘2 d‘é )(“"’“ii;’é 286 (1H,_
d, | 1=8. 5Hz), 6.80-5. 00 ( 2 & -e) oo b5 1)
J=6. 7HZ) 5.19 (2H s). 4100 (311 S\ 94 E D

_, MeO 115 117 8.1D € ./t 80
él ”Y@% bd 3=f géﬂg) :;.3?/ 3.(18, iéi}g')ﬁ':z%)%jlgfw

=p. 1Hz), (1H S5 3lap mm(gg >:,677V%128=67?‘?>’33 (111,

m 7.13-7.18 (111] ny, 68O (3H ), 6.77 (1H,
bt 3=6. 7/Hz), 5.23|(Z2H, s , 4 02 (3H, s) 95

39Ch {%x@ (1H_3$2)”?;"'4; @%%{i? 1Hé!hﬂ)feg;| 7g’—

J=8
-] 4

(1H d, 35, 1Hz), 7.56 (1'ET<1H€+6F12%"“‘2511<21‘LS?8“§1112")
B3 FAG{SH—r) 719 ({tH—c—3=83H 517 (2H;
Ss) 3 (3H, S) cl Q(LBéo-dNFA9(1H,bd,J-5.6Hz),sa7 (15, §), 8.26
o 239040 | & J=2.5Hz), 8.04 (IH, dd, =2.5, 8.7Hz), 751-7.57
4 Ho. c (3H, m), 7.21-7.42 (5H, m), 6.88 (1H, bt, J=6.6Hz), 5.25 -

: @H, )

MeQ,

(CD;0D)8.42 (br d, 1H), 8.21 (s, 1H), 7.60-7.47 (overlap

41 Q‘b@—@'{) 154-155  |of 3H), 7.19-7.12 (overlap of 6E), 6.94 (brt, 1H), 5.01 (s, | m/z 361.2 (MH")

Med 2H), 3.93 (s, 6H)

i 7.66 (1H, s), 7.48-7.50 (2H, m), 7.47 (1H, d, J=2.1Hz),

Br @ \OO_Q‘:\ 134136 | 741 (IH, 4, J=4.7Hz), 7.32-7.34 2H, m), 7.23 (1H, dd,

4 Med s - J=2.1, 8.2Hz), 6.86 (1H, d, J=8.2Hz), 6.81 (1H, d, -
1=4,7Hz), 5.12 (2, 5), 3.98 (3H, 5)

o 7.53 (1H, ), 7.44 (1H, d, J=2.1Hz), 7.37-7.39 (2H, m),
s %;H’Q“ﬁfi}—“ﬂe lseqss 731734 GH, m),7.20 (I, dd, 3=2.1, 8.3¢%2), 7.10-7.11
(15, m), 6.85 (1H, d, J=8.3H), 5.13 (2H, ), 3.97 (3H, 9), -

weo 2.42 (3H, d, J=1.7Hz)

NC”Q_\OQ_@*C(C%H (DMSO-dg) 9.17 (1H, 5), 8.46 (1H, 5), 7.88 (2H, d,

4 " 242243 |1=8.3Hz), 7.59-7.67 (SH, m), 7.47 (1H, dd, J=2.1, 8.3Hz), -
i 7.10 (1H, 4, J=8.3Hz), 5.26 (2H, s), 3.89 (3H, 5)
°"©‘\,Q_§jﬂ:j°°z” (DMSO-dg) 9.17 (1H, 5), 8.45 (1H, 5), 7.58-7.64 (3, m),
45 wed 251253 |7.45-7.51 (5H, m), 7.11 (1H, d, J=8.3Hz), 5.14 (2H, 5), ~
3.87(3H, 9)
cn—@—\o JUCOzMe 8.88 (11 5), 7.84 (1H, 8), 7.71 (1, dd, J=1.7, 9.6Hz),
46 182-183  |7.59-7.61 (2H, m), 7.32-7.40 (5H, m), 6.91 (1H, d, _
MeO J=8.3Hz), 5.16 (2H, s), 4.00 (3H, ), 3.95 (3H, 5)
8.37 (1H, d, J=2.1Hz), 8.10 (1K, bd, J=6.6Hz), 8.07 (1H,
O N ad, 3=2.1, 8.7Hz), 7.83 (1H, 5), 7.61 (1H, bd, J=0.1Hz),
47 o »O 179-181  |7.50-7.51 2H, m), 7.37-7.41 (2H, m), 7.29-7.33 (1H, m), _
MeO,C 7.14-7.19 (1H, m), 7.09 (1H, d, }=8.7Hz), 6.77 (1H, dt,

3=0.8, 6.6Hz), 5.24 (21, 5), 3.93 (3H, 5)

7.68 (1H, ), 7.67 (2H, bd, J=8.2Hz), 7.57 (2H, bd,

. NC_O—\”Q‘QQ oqgr  [P78:2H2), 749 (1E, d, J=2.1H2), 7.42 (1B, d, 1=4.485),
¢ e - 7.24 (1H, dd, J=2.1, 8.2Hz), 6.85 (1H, d, J=8.2Hz), 6.82 -
(1B, d, I=4.4Hz), 5.22 (2H, 5), 3.99 BH, §)




8.24-8.25(111, m), 7.75 (1H, s), 7.57 (1H d,
3=2.1Hz), 7.50 (111, d, 3=9.5Hz), 7.32-7.40 (511, m),

W@ 201800 dd, 3=2.1, 9,5Hz), 6.90 (1H, d, 3=8PGEA2008/059294
5.15 (211, s), 4.00 (311, s) WO

2009/ 139076PCT/ JP2008/ 059294 1.; 1- 97 ,-- =71 MO
165--1663=9 ‘“—"", °.”" 8-25—7-59-3=2- H—(3H—(tH—;

7. S) (2H, ds2-85@: 3k )y, 9, (s thy, 7.832. 1Hz) ,

s szm(ég\’ 3}8 3Hz Jeg-1017 . 55%&;5 9.7 l,d}f’J‘fSJ;f{ZH?g ZIS dd( 1H, dd,
3=. l, 8.M°3HZ), 7.22 (111, 52 2 HZ) 0 (3H, 5 d,
3=8.3Hz), 5.23 (203, s), 4.01 s) - 98 Br S Jx,zggwg

16/4- 165;(2H 8. 10 (1H, bS)J,O(nZhd,Z@sH{)ﬂ.dn'sz£~T}83HZ)777531 (1H, d,

3=p . 146 IR 2’_ 192 (1H,
g, [ 3= 3sty o s)fz'(”l%. olf ’“,a)ﬁs,-gsagms 6, S) _ 09

0-p-C 7.1H2), 5.25 (2H, s),402 (3H, 5), 3.91 (3H s)

MSO-dg) 8.84 (1H, bd, I=6.6Hz), 8.76 (1H, 5), 7.87-

HO,6~{_ ) @

51 : —Q—{\T D sasoa7 |79 (4H, m), 7.74 (IH, &, I=2.1Hz), 7.57-7.59 (3H, m),
1ed 7.46 (1L bt, 1=6.6Hz), 7.23 (1H, d, J=8.7Hz), 5.28 (2H, -

$), 3.93 (3H, 5)

@—\3@_{ a
52 j\'\;r 163-165 8.82 (s, 1H), 8.45 (s, 1H), 7.30-7.65 (m, 8FH), 7.13(d, 1H), mlz 399, 401(MH+)

Mef cl 5.14(s, 2H), 3.87(s, 3H)
@—\o N~ CFs 8.40-8.36 (m, 1H), 7.88 (s, 1H), 7.60 (d, T = 1.9 Hz, 1H),
53 Q %H:j 155156 |7.46-7.29 (overlap of 7H), 6.93 (d, =82 Hz, 1H), 5.19 | m/z 433.1 (MEL)
MeO cl (s, 2H), 4.00 (s, 3H)
7.72 (15, bs), 7.71 (1H, bd, J=6.4Hz), 7.47 (1H, &,
O_\: N J=2,1H7), 7.42-7.44 (2H, m), 7.34-7.38 (2H, m), 7.27-
54 " 187-189  |7.31 (I8, m), 7.25 (1K, dd, J=2.1, 8.5Hz), 6.86 (1K, 4, _
e OH

J=8.5Hz), 6.71 (1H, dd, =6.4, 7.6Hz), 6.64 (1H, bd,
7=7.6Hz), 5.17 2H, 5), 3.75 3K, 5)

@‘\;MD 7.78 (s, 1H), 7.75(d, 1H), 7.70(d, 1H), 7.25-7.55(m, 11H),
- 140-141  |6.95(d, 1H), 6.60(t, 1H), 5.40(s, 2H), 5.20(s, 2H), 4.00(s, m/z 43TQMH")
3H)

55

7.96 (1H, bs), 7.73-7.76 (2H, m), 7.68 (1H, bd, J=1.8Hz),

B Me , .

g '—O%m ,;”\'j (55057 |748751 (2H, m), 731736 3K, m), 7.17 (1H, bd,
Med 1=9.1H7), 6.88 (1H, d, J=8.2Hz), 5.13 (2H, s), 4.03 (3H, -

5), 2.35 (3H, )

7.97 (1H, bs), 7.78 (1H, bd, J=9.4Hz), 7.73 (1H, 5), 7.72

NC‘@"\)_O_@“JW (1H, &, 7=2.1Hz), 7.67 (28, d, J=8.5Hz), 7.57 (2H, d,
MeOQ

57 168-169  |J=8.5Hz), 7.37 (11, dd, J=2.1, 8.2Hz), 7.20 (1H, bd, _
J=0.4Hz), 6.87 (1H, d, J=8.2Hz), 5.24 (2H, 5), 4.05 (3H,
9,237 (3H, 5)
B o 8.10 (18, bd, J=6.6H2), 7.80 (1K, ), 7.617.63 (2H, m),
55 °'Q‘<IQ iy |74 (G I=7.9H2), 7.39 (U, dd, 3=2.1, 8.3Ha), 7.25-
4 Med 731 (2H, m), 7.14-7.18 (1H, m), 6.93 (1, d, =8.3Hz), -

6.77 (1H, dt, J=0.8, 6.6H1z), 5.20 (2H, 5), 4.00 (3H, 5)

8.10 (1H, d, =6.6Hz), 7.76 (1H, 5), 7.60 (1H, d,
N ! J=8.3Hz), 7.497.53 (2H, m), 7.36-7.45 (SH, m), 7.12-

59 @_\39—@3 169171 1517 (16, m), 7.00 (1H, d, J=8.3Hz), 6.76 (1H, dt, J=0.8, -

6.6812), 5.70 (1H, 5), 5.16 (2H, 5)

O‘b " 8.09 (1H, bd, J=6.6H2), 7.7 (1H, §), 7.59-7.62 (2H, m),

6 MQ (sp.asp  |7A5748 (2H,m), 7.28-739 (4H, m), 7.127.17 (1H, ),
" 6.95 (1H, d, J=8.3Hz), 6.76 (1H, bt, J=6.6Hz), 5.19 (2H, -

§), 4.27 (2H, g, 1=7.1H2), 1.50 (3H, t, J=7.1Hz)




MeOMe 177-178 8.11 (1H, bs),

d1

3=8. 3Hz)

7.59 (1H, d, 3=1.7Hz),
W@2®93507¢ 7.36 (1H, dd, 1=1.7, 8.7Hz),
6.87 (1H, d, 3=8.7Hz),

5.23 (2H, s),

7.71 (114, s),

7.56 (203,

4.01 (3H,

7.66 (2H,

d1

7. 04 (BANJPA068/059294

s),

2.64 (3H, s) 100 Br N M MeMe 158- 160 8 19 (103, s),
7.65 (1H s) _7.58 AH—d—3=1-8Hz)—F44- A2+
nm, 7.27-7. 38 (4H| m, 6.393211{(11@310(1“ %jﬂf%s% 5. 20
a (2H ST @-qI(3H| Sk 268 E‘iﬁ Herein s)
1( 1 Me lW@Ol\/li‘ 180- 181 8. I.SQ4 ()ZIIHJ“‘S%W”W”W) (ffpf“‘ $), 7.65
(2H, d, 3=8.3Hz), {7. 60 1 d 2 1HZ\ 7.561(2H d,
:8 3HZ) 7.36 (1H, dd, 3= @ Q (1H, d
¢ i) S) 7 6 ¢ )
18 {5423 (2 %y %@gi 7£71%$oa s),
62 y 22 70 (ST64E bt | —
2|42 ( 1o¢ 07" et )35?275 DgBE A3 | = 6.6
Hz, 7 77 (bra, 111), 7&65 : ‘overlap off 2H),
7140- /db (overl ap [of 503)[, 7.17-7. 12 (m 111), |6.96
(d, —E%Me 1H), 6.75 V78((b1[bs)t714(1185) 7—'59@4 dfr=2hiz), 7431 03) |
635116 4. 0¢ (1@6:1373}. iggH m)4§ 3H ’30( ?)m W%H@EW. 3 -
(N1 e) 1%% 2§b 5-241 6. 79 03 = 1.1, |6. 7,
6..HZ), 3 F—H G.Ci-u), 7 5—=—7 21 (m[ IH),
PO 9 1 W T o0 NG At 2 )
7. 57 < = |8. Bz ) 140 ey s (vl ¢,J—s;eHzH 145, 5498.|5 Hz) |
[]
7.187 - 7791 (5v erllap of 4°H92>'&A14 (d, 1 H J 3 6.9
Hz), 8. 22 (d, 1 H1J =114 Hz)
7.86 (1H, bs), 7.77 (1H, 5), 7.66 (28, d, J=7.9Hz), 7.62
N°‘<_—_>‘i, N~ e (1H, d, 7=2.152), 7.56 (2H, d, J=7.9Hz), 7.38 (1H, dd,
65 M"\/;r 175-176 1529’1, 8.3Hz), 7.30 (1H, d, =1.2Hz), 6.86 (1H, d, -
We0 Br 7=8.3Hz), 5.23 (2H, 5), 4.02 (3H, 5), 2.31 (3H, 5)
B 8.25-8.23 (m, 1), 7.74 (s, 1H), 7.57 (d, T = 1.8 Hiz, 1H),
66 @‘b_@_@“k’j 175-176  |7.52-7.19 (overlap of 8H), 6.93 (d, J = 8.3 Hz, 1H), 5.20 m/z 409.1 M)
1ed (s, 2H), 4.00 (s, 3H)
‘Q_\a (DMSO-dg) 9.17 (1H, ), 8.48 (1H, d, J=7.18z), 821 (1H,
of N . 7.44-7.53 (6H, ), 7.31 (1H, dd, J=1.7, 8.38), 7.18-
67 D—@j 206-208 ?.22 (1H, m), 7.01 (1H, d, ]=8.3Hz), 6.85 (1H, bt, -
HO J=6.6Hz), 5.14 (2H, 8)
8.09 (1H, bd, 3=6.6Hz), 7.78 (1, 5), 7.59-7.62 (2H, m),
(O 7.32-7.41 (5H, m), 7.13-7.17 (1H, m), 6.92 (1H, d,
68 ¢ {;HND 136137 |5 g 31, (6.76 I(IiH dt, J=0.8, 6.6H2), 5.14 (2H, 5), 4.23 -
Etd (2H, q, J=7.1Hz), 1.49 (3H, t, ]=7.1Hz)
e~ >—\, N~ B 8.10 (1H, bs), 7.70 (1H, 5), 7.57 (1H, d, J=2.1Hz), 7.32-
69 Q ﬂ_‘;j 155-156  |7.39 (SH, m), 7.03 (1H, bs), 6.89 (1H, d, J=8.3Hz), 5.15 -
MeO Me (2H, 5), 4.00 (3, 5), 2.64 (3H, 5)
°'—®ﬂ N~ET 8.19 (1H, s), 7.66 (1H, 5), 7.5¢ (1H, d, }=1.8Hz), 7.32-
o Q § 166-167  |7.40 (SH, m), 6.89 (1H, d, J=8.5H2), 5.15 (2H, 5), 4.00 _
7 Med %m GH, g), 268 (G 5),2.42 GEL, §
8,10 (1H, bd, J=6.6Hz), 7.79 (18, s), 7.62 (11, bd,
J=9.1Hz), 7.57 (1H, d, 1=2.1Hz), 742 (1, dd, J=2.1,
7 b-{;}—@g 121-123  |8.3Hz), 7.13-7.18 (1, m), 6.92 (1H, d, I=8.3Fz), 6.77 -
Med (1H, bt, J=6.6Hz), 4.00 (3H, ), 3.90 (2H, d, J=7.1Hz),
1.31-1.42 (1H, m), 0.63-0.68 (2H, m), 0.35-0.40 (2H, m)
8.11 (1H, bd, J=7.1Hz), 7.90-7.94 (2H, m), 7.81 (1H, 5),
N 164-165  |7.62 (1H, d, J=9.18z), 7.32-7.38 (2H, m), 7.04-7.19 (6H, -
” O—OW m), 6.77 (1H, bt, I=7.18z)




mz 311.3 (MH)+ 104 F (3-2CO F- MeO 136-137 8.25 (s,

111),
W@ eg091s®yq 7.25 (d, 103)

6. 82

7.79 (s,

(d, 2H), 6.5

1H),

7. 60
(s,

(s, 1H),

5.20 (s, 203),

7.55 (d, 103),
,_7.19 (d, 113),
103),
3H) nz/z 367 (ML1+) 105 rise Owe

7.40

7. 15 ¥CT/IE260)8/059294
3.92 (s,
(CD30D) 8.38 (d,

103) 7 62-7 BA (m 20 7 A7 7 99 { ol 663

S —oa———Lr5 11 - 1. 22 \ OveT T apg Ul U3),

(7- 1%137{;‘?-«0 g 32' 6. 89 |76eth, va3d I, 775015 0.0(18 1. 1H§ , 3.96
$, , , @=1. 37940 (3R M) 7H1-7. _

N Pl (”a" ] kg Hdp.1am 21343 % L X Hgﬁg@“? D-1 b Owe
_18. , = 7.1 H, 1 jblgﬁ}{z) 156 (38,,5),286,(3H 7.62
(d, 3:91HZ, M), 7.40-7 29(ov9rlap of 411 ,
7-23 7 0 (dd, 3 7 862' bRtz ko ofscbbin 13 (d, 3
= 4 m - 8 (1B I TG 3

74 L -14 6?1 J Q J27.1 ]gl ( S, H)
ri z/ 7 31768 (I\/Il]z!+) 1d4? S(fa?l\hsg&),?%@a@béﬁé % d, ~
111), 7.70-7.55 (qverl ap [of2@PIFSCEP, 40- 7. 28 ( o erlap
off 3F), 7. 24-7.08|(overTap of 311) 698 (br t| 1H,
5|2% 3. (IS /1341H,

SO et o8 (5, 51 s R b

6.59 (1H, dd, 3=6.6, 7.1Hz), 6.44 (1H bd, 1=7.1Hz), 5.39 -
(2H, 5), 5.14 (2H, 5), 3.99 (3H, 5)
H (OMSO-de) 12.74 (1, 5), 7.80 (1, 4, J=2.1Hz), 7.72
N
O (1H, dd, J=2.1, 8.3Hz), 7.61-7.64 (1H, m), 7.47-7.52 3H,
76 p_‘N]O 292211, 7.40-7.44 (2H, m), 7.33-7.37 (1H, m), 7.22 (I, 4, -
Me J=8.3H2), 7.14-7.19 (2H, m), 5.18 (28, 5), 3.90 GH, §)
Oy ey SauLE oo 2 841, 146018, 5
7 'Q“ND 204206 | T, m), 7.18-7.242H, m), 6.95(1E, &, -
MeQ I=8.4Hz), 5.17(2H, s), 3.98(3H, 5)
8.03(1H, 4, J=8.4Hz), 7.87(1H, &, I=7.6Lz), 7.73(1H, d,
s J=2.0Hz), 7.52(1H, dd, 3=2.0, 8.8Hz), 7.45-748(3H, m),
8 O_\Op_ﬂﬂ:j 108-109 1 5¢ 7 30(4H, mm), 6.95(1H, d, 7=8.8h2), 5.24(2H, 5), m/z 348.0 (VH)
Me 4.03G3H, 5)
O_\: " (DMSO-d) 8.30-8.32 (2H, m), 8.2 (1H, 8), 7.73 (1H, bd,
- m ! iooqop  [IFL7H2), 7.647.66 (3H, m), 7.57 (1H, dd, J=1.7, 8.3H2),
Med 'J\@ 734748 (SH, m), 7.19 (1H, d, 7=8.3H2), 5.16 (2H, 5), -
391 (3H, §)
8.00 (1H, d, J=1.8Hz), 7.80 (14, 5), 7.59 (1H, d,
80 a0 me ¢ 162163 |J=2.1Hz), 7.32-7.40 (5H, m), 7.25 (1K, &, I=1.8Hz), 6.90 _
Med % (1H, 4, J=82Hz), 5.15 (2H, 5), 4.00 3H, 5)
8.00 (1H, d, J=1.5Hz), 7.81 (11, 5), 7.67 (2H, d,
ol NC‘O_\,_O_(‘N ¢ sergge 79D, 761 (IH, & I=2.182), 7.57 QH, & 37 9H),
MeG NN - 7.39 (1H, dd, J=2.1, 8.2Hz), 7.25 (1H, d, J=1.5Hz), 6.88 -
¢l (1H, d, 1=8.2Hz), 5.23 (2H, 5), 4.02 3H, 5)
7.97 (1H, &, J=6.7Hz), 7.76 (1, 5), 7.61 (1L, &,
ar{}F—\) D J=2.5Kiz), 7.43 (1H, bt, J=7.6Hz), 7.40 (1H, dd, J=2.5,
82 Q {1 ~ 122124 |8.5Hz), 7.24-7.30 (2H, m), 6.92-6.95 (1€, m), 6.93 (1H, _
Me Me d, J=8.5Hz), 6.67 (LH, t, J=6.7Hz), 5.19 (2H, 5), 4.01 (3H,
8), 2.66 (3H, §)
7.87-7.88 (LH, m), 7.70 (1H, 5), 7.59 (1H, d, J=2.1Hz),
7.51 (1H, d, J=9.1Hz), 7.44 (1H, 1, ]=7.9Hz), 7.36 (1H,
83 B”Q“O_Q_@{j'“" 147-148  |dd, 7=2.1, 8.3Hz), 7.24-7.30 (2H, m), 7.00 (1H, dd, J=1.7, _
F wed 0.1Hz), 6.92 (1H, d, 7=8.3Hz), 5.19 (2H, ), 3.99 BH, 9),
231 (3H, )
7.67 (1, 5), 7.48 (1K, d, I=1.852), 7.43 (1H, 4,
Br J=7.5Hz), 7.42 (1H, d, J=4.7Hz), 7.23-7.31 (3H, m), 6.90
84 _Q;\"Q—QQ 109-111 Yy g, 1=8.5Hz), 6.81 (1H, d, J=4.7Hz), 5.18 (2H, 9), -
MeO 3.97(3H, 9




Nci a--ONl e 148-149 8.28(1H, d, 3=6.8 Hz), 7.70(2H, d,
3=7.6 Hz), 7.67(111, d, 3=8.0 Hz), 7.65(1H, s),

W@ 200020% d, 3=7.6 Hz), 7.19(111, dd, 3=7.6, BCDIRD)S/059294
7.07(1H, s), 7.06(1H, d, 3=8.0 Hz), 6.97(111, d, 7=8.0
Hz), 6.80(111, dd, 3=6.8, 7.6 Hz) _ WD

2009/ 139076PCT11P200810590294 109+

OTooyZ I 1UJI 1

1 N N Oc-}_c- iJ -4H) , 84538 90l badvr. b &Y 52 4 i/ D- 7. 62

[
v

198 (s, 311) m; [365.2 (MO 110 meo m--\---(D

s =

0-
2 (Ruer Al )
112- 6 96 (ov@r@ap of 4Hs)3§£mé)6ﬁ%’“§ H’”g%s 36T, 2
4d-r
2

CD':_;I

—(CD30D) (s, 8,48 (br wrorls
et of 2, 1 3%_-178 gﬁé&ﬁ:«(’%f% s %ééj; m))
3 1-SpE) St | 6. 45

5, 17“@ oH), 3955y °H§§ (80 61? m z

U'I

verlag

o
o

ARNASN AN

—- — N O

I-I) d ) J. .o 111 MelN
Br 7.77 (1H, 5), 7.74 (1H, bd, J=6.6Hz), 7.51-7.53 (2H, m),
Q \o{ >_<I‘N 7.25-7.46 (7H, m), 6.92 (1H, d, J=8.3Hz), 6.59 (1H, bt,
87 "\?Q 108-109 J=6.6Hz), 6.45 (1H, bd, J=6.6Hz), 5.40 (2H, s), 5.19 (2H, -

MeO 5), 4.00 (3K, §)

O_\a (DMSO-dg) 8.75 (1H, bs), 8.42 (1H, dd, J=2.1, 5.4Hz),

I _’Q loqor  [7:68 (LEL & J=2.1H2), 7.56 (1K, dd, J=2.1, 83Hz), 7.35-
MeO Sue 7.49 (7H, m), 7.22 (1H, , 7=8.3Hz), 5.18 (2, ), 4.12 -
(3H, 5),3.90 (3H, 5)
7.76 (18, 8), 7.74 (1H, d, 7=6.7Hz), 7.67 (11, 4,
%9 c‘@“o JI\I\? pqae  |[FF2O0H2), 7.37-7.40 (GH, m), 7.32-7.35 (H, m), 6.88
(1H, 4, J=8.2Hz), 6,67 (1H, dd, J=6.7, 7.6Hz), 6.44 (11, -
Med OMe d 1=7.6Hz), 5.14 (2H, 5), 4.04 (38, 5), 4.00 (3EL, 9)

(DMSO-dg) 8.28 (1H, 5), 7.99 (iH, dd, J=0.8, 6.6Hz),
c'—O‘\D N 7.50 (1H, d, J=1.7Hz), 7.44-7.51 (5H, m), 7.08 (1H, 4,

90 220222 _
J=8.385z), 6.67 (LH, bt, J=6.6Hz), 6.48 (1H, dd, J=0.8,

MeC ou 6.6Hz), 5.12 (2H, ), 3.87 (31, 9)

8,10 (1H, bd, J=6.7Hz), 7.79 (1H, 5), 7.60-7.63 (2H, m)

Cl N - gy 4
o1 Q b—Q—@ tioze |30 (UL bt,1=7.9F12), 7.39 (IE, dd, J=2.1, 8.2K), 7.09-

MeC 7.18 (3H, m), 6.94 (1H, &, J=8.2Hz), 6.74-6.78 (1H, m), -
521 (2H, 5), 4.00 3H, 5)

8.09 (15, bd, J=6.7Hz), 7.78 (1H, <), 7.60-7.63 (2H, m),
c,_& . 755 (1L d, J=8.2Hz), 7.40 (1H, d, J=2.1Hz), 737 (IH,
% O—Q—{\;\j 138130 |dd, J=2.1, 8.2Hz), 7.26 (1H, dd, J=2.1, 8.2Hz), 7.13-7.17
Med (1, ra), 6.89 (1H, &, J=8.2Hz), 6.76 (1H, bt, J=6.7Hz),
523 (24, §), 4.02 3H, §)

] 8,10 (1H, d, =6.7Hz), 7.80 (1H, 8), 7.60-7.63 (2H, m),
~ i—b N ) 7.49-7.56 (1E, m), 7.40 (1K, dd, J=2.1, 8.5Hz), 7.13-7.18
& - p g”]\j 137138 1, m), 6.96 (1, d, J=8.5Hz), 6.80-6.90 (2H, m), 6.77 -

(1H, bt, J=6.7Hz), 5.19 (2H, 5), 4.00 3H, 9)

8.10 (LH, bd, J=6.7Hz), 7.80 (1H, 5), 7.62 (1H, bd,
2 tb N 7=9.1Hz), 7.61 (1H, d, J=2.1Hz), 7.40 (1H, dd, ]=2.1,
o4 Q Q’J\j U117 Ve ob7), 7.28-7.33 (1H, m), 7.13-7.18 (1, m), 6.93-7.06 -
(3K, m), 6.77 (1H, bt, J=6.7Hz), 5.23 (2H, 5), 4.02 (3H, 5)

@—\) NH (DMSO-dg) 8.51 (21, 4, J=8.3Hz), 8.26 (1H, 5), 8.04 (2H,
@—@\O\ si7ate |G I=83H), 7.73 (IH, d, J=2.1Hz), 7.56 (1H, dd, J=2.1,
oF 8.3Hz), 7.33-7.49 (SH, m), 7.19 (1H, ¢, ]=8.3Hz), 5.17 -

: (2H, 5), 391 BH, 5)

95
HCI

c1_< >ﬂ Br 8.24-8.25 (1H, m), 7.75 (1H, 5), 7.57 (1H, d, J=2.1Hz),

9% p—@“ﬁf ago 750 (1L &, J=0.512), 7.32-7.40 (5E, m), 721 (1H, dd,
Me J=2.1,9.5Hz), 6.90 (1H, d, J=8.3Hz), 5.15 (2H, 5), 4.00 -

(3H, 9




OM - 832 (br d, J =6.9 Hz, 1H), 7.70-7.67 (overlap
of 2H), 7.26-7.21 (n, 1H), 7.13 (d, J = 1.9 Hz, 1H
W@ 20843006 (overlap of 3H), 6.96-6.89 (overl| apPGFf/JER)s/059294
6.83 (br t, J =6.9 Hz, 1H), 3.94 (s, 3H), 3.82 (s,
311) mz 347.3 (ML1+) 112 j Tho-c2)-(61 mO - (CD30D)

8.50 (d, 1H), 7. 70-7.55 (overlap of 3H) 7 44—7-30
(ogverl ap of 2H), 27-17. d& zsxme:nm ,mf«'ﬂ( w@ 97 (t,
*@a@mﬁ‘zw, 352 e R
3|\ Iy SD=d16 CO30D) 8.4 9€}br688d1ﬁd}§-1)4z)57?0}vs@4.017 55
(overl ap of 2H), 7.50- 7.18% (overlap of 511).

7.22-7.08 (overlap of 311), 6.99 (br t, 1H), 5./19 (s,
214), 7/3.92 (s. =3H)| 1.37 (maﬂtQ,Jzip)m,mma@BJ?z1@),121\/5) 114

scil-0-0- 0 148w4%9 e ) 467 836,191 (n
1H, 6.9% (d,™1H, [ = 9.0 I (; 99%% 1H J|-8.3
Hz)—7F21-—7+-32—(overtap of 4|-|), 738 (dd,” T H] J. =

1.7 .8 Hz) , 7ﬁ,64 (d, 1 H,l(lHJbs):7111H97Hz .6 15PER00 (\d, 1 H,

9.3 WS 5 2 (d, e, | 7d81;;12 )56( J8478(1;%@ Jiegdz)fsdsdd, 1H,
J.|=1.17"1. 2 ‘6.8 Hz) nl K2H 35@(335): W:S) 115 et 108-109
9 (d, 1H) 7RQ (d, 1! 7.70 (d—111) 7 57 (4

T — T 1 W=D

1H{ @%\35 (d’ B' 729(6, 81193(1 s)76Z(]1-HSs) ’1658(§H2d ngiSHn)7445l_D’ 3.92
(NB) 1581501 O 746 (21, m), 7.27.7:38 (481, m), 6.92 (11, ¢, =B.28E),

5.20 (2H, 5), 4.01 (3H, 5), 2.68 (3H, 5), 2.42 (3H, 5)

Ne—@—\o ‘Q‘Q—NC;[B' 8.19 (1H, 5), 7.66 (1H, 5), 7.65 (2H, d, I=8.3Hz), 7.60
Ve
Me Me

iso1g1  |(UE d,J=2.1H2), 7.56 (2H, d, J=8.312), 7.36 (1H, dd,
1=2.1, 8.3Hz), 6.86 (1H, d, J=8,3Hz), 5.23 (2H, 5), 4.01 -
(3H, 5), 2.68 (34, 5), 2.2 (3H, )

101

8.08 (br d, J = 6.6 Hz, 1H), 7.77 (br s, 1H), 7.63-7.59

0 t-Bu—Qﬂo @_{D (overlap of 2H), 7.40-7.36 (overlap of SH), 7.17-7.12 (m, mlz 3873 (MH")
- wed - 1H), 6.96 (d, J = 8.2 Hz, 1H), 6.75 (brt, T = 6.7 Hz, 1H), -

5.16 (s, 2H), 4.00 (s, 3H), 1.31 (5, 9H)

6.79 (ddd, 1H, T = 1.1, 6.7, 6.7 Hz), 7.1 (d, 1 H, 0.5 Hz,),
D 7.15-7.21 (m, 1H), 7.34 - 7.39 (m, 1 H), 7.44 - 7.49
239.5-241  |(overlap of 2H),7.57(d, 1 H,J=85Hz2), 7.65(d, 1 H,J | m/z 3113 MHY*
= 8.5 Hz), 7.87 - 7.91 (overlap of 4 H), 8.14 (d, 1 H, I =
6.9 Hz),822(d,1H,J=14Hz)

103 I

& 8.25 (s, 1H), 7.79 (s, 1H), 7.60 (s, 1H), 7.55 (d, 1H), 7.40
O_Q_[N: j 136-137 (d, 1H), 7.25 (d, 1H), 7.19 (d, 1H), 7.15 (d, 2H), 6.82 (d, n/z 367 (MH")
F ued N 2H), 6.5 (s, 1H), 5.20 (s, 2H), 3.92 (s, 3H)

104

e | b (CD,0D) 8.38 (d, 1H), 7.62-7.54 (m, 2H), 7.47-7.22

105 . - (overlap of 6H), 7.14 (s, 1H), 6.98-6.89 (m, 3H), 5.50 (q, m/z 3452
O
OMe 1H), 3.96 (s, 3H), 1.70 (¢, 3H)

b 8.55 (d, 1 = 7.1 Hz, 1H), 7.72 (brs, 1H), 7.62 (4, T = 0.1

Hz, 1H), 7.40-7.29 (overlap of 4 H), 7.23-7.20 (dd, J =
106 O\o*Q - 82, 1.9 Hz, 1H), 7.16-7.13 (4, I = 8.2 He, 1H), 7.08-692 | ™2 3173 OH)
OMe (overlap of 4H), 3.86 (s, 3H)

ND (CD50D) 8.48 (br d, 1H), 7.70-7.55 (overlap of 4H),

107 ,O/\o - 7.40-7.28 (overlap of 3H), 7.24-7.08 (overlap of 3H), 6.98|  nvz 415.2 MHY
F4CO oMe (brt, 1H), 5.21 (s, 2H), 3.92 (5, 3H)

N, 8.28(1H, d, J=6.8 Hz), 7.70(2H, d, I=7.6 Hz), 7.67(1H, d,

108 gigg  |I=BOH2), T65(UH, 5) 7.60(2H, d, J=7.6 Ha), 7.19(1H,

c/cr‘o pol dd, 3=7.6, 8.0 Hz), 7.07(1H, s), 7.06(1H, d, J=8.0 Hz), -
N 6.97(1H, d, 1=8.0 Hz), 6.80(1H, dd, J=6.8, 7.6 Hz)




me-S:2)-R 164-166 7.70-7.59 On, 3H), 7.50 (d, 211),
7.45-7.34 (n, 3H), 7.26 (dd, 1H), 7.15 (in, 211), 7.04
w@ 2009as976 6. 73 (d, 1H), 5.25 (s, 211), 3.98 (SPCBH2008/059294

ro/z 331 (M#) 117 cl MeNal - 8.28 (cit. 1H),
7.71-7.63 (m 211), 761754(n 1H), 7.50- 7.42 (d,

1"“, 7.-34-7 27 (ﬂ 111, 22146, J.J.J., 6=—700

(qverlap of 2H), 6.99-6. -8, 45| (br t,
W1H) 5@& 511) 3.98 %%?9;1& n§‘ %§§%< Hm 182 oa
>"lc ( *vaNI 120 ( CD3®Dp 3230k 30111) , 7. 65 On,

2H) | 750728(m 511), 13.92 (s, 3H) 720 (t 1111)

-
I

7i\ﬁ|} @ 311), 6 g0 On, ]J_&OD K(br(g'lm(7§7756%om€j3gofzg))m40- 331
110( J’ frya_ HD B0 (overtipbdbily miz 3913 (ME
13. 40C"6r 09 (s7 1F ﬁmsww@517181@)395<5?m76?6dd,

22(s
211), 7. 60 (d, 111), 7. 30*% 55(ra, 6H), 7.16(6, 111),
5. J.b(S, TH), 3.88(]s, 3H) |m; 375(M#). 120 No-Q- \c)

Mein ND 832 (br d, 1 = 6.9 Hz, 1H), 7.70-7.67 (overlap of 2H),

" meo , 726721 (m, 1H), 7.13 (d, 7= 1.9 Hz, 1H), 7.08-7.01

1 QoQ/[ - (overlap of 3HD), 6.96-6.89 (overlap of 38, 6.83 (brt, 3= | ™7 3473 o)
© 6.9 Hz, 1H), 3.94 (s, 3H), 3.82 (s, 3H)

(CD;OD) 8.50 (d, 1E), 7.70-7.55 (overlap of 3H), 7.44-

N
112 C OOJ':@ _ 7.30 (overlap of 2H), 7.27-7.08 (overlap of SHI), 6.97 (t, |  m/z 349.2 (M)
Med 1H), 5.22 (5, 2H), 3.92 (s, 3H)

(CD;0D) 8.48 (br d, 1E), 7.70-7.55 (overlap of 2H), 7.50-

t.B N
113 O b@_(’fj _ 732 (overlap of SH), 7.22-7.08 (overlap of 3H), 6.99 (bt}  m/z 387.3 (MH')
Me:

1H), 5.19 (s, 2H), 3.92 (s, 3H), 1.37 (5, 9H)

3.88 (s, 3H), 6.83-6.91 (m, 1H), 6.90 (d, 1H, J = 9.0 Hz),

6.99 (d, 1 H, ] = 8.3 Hz), 7.21-7.32 (overlap of 4 H), 7.38
N
114 °'—<}°‘Q‘<IQ 148-149  [(dd, 1H,7=12, 82 Hz), 7.64 (d, 1 H, T = L9 Hz), 7.69 m/z 3513 (MH")
MeO (& 1H,T=9.3 Hz), 7.82 (¢, 1 H, T = 0.5 Hz), 8.13 (ddd,
1H,1=1.1, 1.2, 6.8 Hz)

‘ N 8.00 (d, 1H), 7.89 (4, 1H0), 7.70 (4, 1H), 7.57 (d, 1H), 7.35
115 D—:p(;\j 108-109 |4 "1m), 7.29 (d, 1H), 715-6.82 (m, SH), 3.92 (5, 3H) m/z 351 (M)

7.70-7.59 (m, 3H), 7.50 (d, 2H), 7.45-7.34 (m, 3H), 7.26
116 @—@ 164-166  |(dd, 1H), 7.15 (m, 2H), 7.04 (d, 1H), 6.73 (4, 1H), 5.25 (5,|  m/z331 (ME)
MaO 2H), 3.98 (s, 3H)

8.28 (dt, 1), 7.71-7.63 (m, 2H), 7.61-7.54 (aa, 1H), 7.50-
°‘—©‘\, N 742 (d, 18D, 7.34-7.27 (zm, 1H), 7.22-7.14 (m, 1), 7.10- :

117 5:)—*@3) - 7.00 (overlap of 2H), 6.99-6.92 (m, 1H), 6.84-6.75 (brt, | ™7 3901 Y]

o ' 1H), 5.20 (s, 2H), 3.98 (s, 3H)

O ‘ (CD;0D) 8.29 (d, 1H), 7.65 (m, 2E), 7.50-7.28 (m, 5H),
118 oQ—'\’; - 7.20 {t, 1H), 7.01 (m, 3H), 6.80 (m, 1H), 5.21 (5, 2H), m/z 331 (MED).
MaG :j 3.92 (s, 3H)

Oy (DMSO-dg) 13.40(br, 1H), 9.22(s, 15D, 8.50(s, 1),
119 @—QO\GOZH _ 7.709dd, 25), 7.60 (d, 1H), 7.30-7.55(m, 6H), 7.16(d, /s 375QME.
Mo

1H), 5.15(s, 1H), 3.88(s, 3H)

N% 7.72-1.59 (overlap of 7 H), 7.27-7.12 (overlap of 3H),
120 °‘Q‘Q 155-157  |6.98 (d, 7=8.1 Hz, 1H), 6.72 (dd, T=6.9, 1.0 Hz, 1H), m/z 356.1 (ME')
wed L 5.28 (s, 2H), 3.94 (5, 3H)




155-157 7.72-7.59 (overlap of 7 H), 7.27-7.12 (overlap

of 3H), 6.98 (d, J = 8.1 Hz, 111), 6.72 (dd, J. = 6.9,
wa2@9ha9076lH) , 5.28 (s, 211), 3.94 (s, 3H nl; BGBIA008/059294

(ME) WD 2009/ 139076PCT/ JP2008/ 059294 121 NO-0-0

me_s) fro 8.22 7.61-7.53 8.2 (dd J=6.9, 1.1 Hz,

1’1\ 7QR7Q1 /n\larlf\nn

aprot—3H-—(overtapof ‘-I),

7139-7. 33 (n, 1FD 7.08 EZ o, A k0 0B 25 6 95

121 (_ovew@géﬁf*@l) 3. 77 (sﬁﬁ.%iii“ ek °m?/po°< ) miz 3R 2@

Nii Me 133-1357. 15{6. 90 8538 10&»-5p@ rpidp37%*80- 7. 60
(overlap of 614), [7.20 ( 111) . (overlap of 3H) 680

VAR O

22 I(\/EI,O 6@—55;8[(8 211), ’830(5’1}1)37'_97eor]1,e§apo§6%972((@|\@5|+) 123

€5

133.135  |7.15-6.90 (overlap of 3H), 6.80 (1, 1ED), 530 (5, 2H),3.95 | m/z 399 (MEL")
(s, 3H)

8.08 (dt, §="7.7, 1.1 Hz, 1H), 7.74 (br s, 1H), 7.62-7.56
(overlap of 2H), 7.39-7.26 (overlap of 4H), 7.22 (dd,J=

123 c._Q_J: avse 84,18 Hz, 1), 7.18-7.12 (m, 1), 678670 (overlap of| 10 ) iy

- 2H), 4.55 (d, = 8.0 Hz, 1H), 4.00 (5, 3H), 1.46-1.38 (g,

Mad 1H), 0.74-0.67 (m, 1), 0.62-0.51 (overlap of 2H), 0.44-
0.38 (m, 1H)
124 Fe{ Oy, 7.74-7.60 (e, 7THD, 7.26 (m, 1H), 7.16 (xm, 2H), 7.00 (d, s 399 QIE)
m - 1H), 6.74 (4, 1H), 5.31 (s, 2H), 3.98 (s, 3H) z
Me
O " 7.64 (d, 2H), 7.25-7.55(m, TH), 6.95(d, 1H), 6.47(s, 1HD),
125 - }-/_\-7 fNQMa - 5.20(s, 2H), 4.00(s, 3D, 2.58(s, 3H), 2.48(s, 3H) m/z 355(MH')

Oy oy 8.04-8.03 (m, 1H), 7.78 (s, LH), 7.61-7.52 (overlap of
—{; H N 2H), 7.48-7.42 (overlap of 2H), 7.41-7.26 (overlap of 4H),

126 wed . - 7.117.04 (m, 1H), 6.93 (0, 1 = 8.5 Haz, 1H), 5.20 (5, 280, | ™% 3491 (i)
4,00 (s, 3H)

8.14 (br d, J=6.9 Hz, 1H), 7.83 (br s, 1H), 7.72-7.65

N (overlap of 21), 7.39 (4d, T=8.3, 1.9 Hz, 1H), 7.27-7.21

127 F=°°‘O‘°‘§3‘@ ~ (m, 1H), 7.17-7.14 (overlap of 2H), 7.02 (4, =82 Hz, m/z 4013 MED
Mo 1H), 6.99-6.95 (overlap of 2H), 6.86 (ddd, I =6.8, 6.7,

1.1 Hz, 1H), 3.88 (5, 3H)

Oy N~y ON 8.55 (s, 1H0), 7.86(s, 1H), 7.70(d, 1HD), 7.60(d, 1ED,
128 Mooc .oy - 7.7.257.55(en, THD, 6.96(d, 2H), 5.20(s, 2H), 400, 38D | ™* 356QMEL)

8.03 (br 4, J = 6.9 Hz, 1H), 7.61-7.57 (overlap of 2H),

7.50 (d, I = 1.9 Hz, 1H), 7.16-7.00 (overlap of 5H), 6.95-
129 L) _ 6.92 (overlap of 2H), 6.72 (ddd, 7= 6.8, 6.7, 1.1 Hz, 1H), |  nvz 3713 MH")
e 4,57 (t, J="7.0 Hz, 1H), 4.03 (5, 3H), 2.96-2.87 (m, 2ED),

2.152.05 (m, 1H), 2.02-1.92 (m, 25, 1.85-1.80 (m, 1H)

8,09 (dt, T=8.0, 1.1 Hz, 1), 7.79 (4, I = 0.6 Hz, 1H),
Fsco+ N 7.64-7.61 (overlap of 2H), 7.50 (br &, J = 8.8 Hz, 2H),
130 —Q—{}O _ 7.30 (dd, = 8.4, 1.9 Hz, 1H), 7.26-7.13 (overlap of 38D, |  mz 415.1 (ME)
MeCS 6.92(d, T=8.3 Hz, 1H), 6.76 (ddd, 1= 6.8, 6.7, 1.1 Hz,

1H), 5.17 (s, 2H), 4.00 (s, 3H)

') (CD30D) 8.42 (4, 1H), 7.60 (m, 2K, 7.35 (4, 1H) 7.17-
131 HOQ} _ G50 (. 410, 3935, 310 m/z 241 (M+1).

(CD:0D) 8.55 (app ¢, 1H), 7.78-7.70 (m, 2H), 7.64-7.35

¢ >—< N
132 O—Q—(;éj - (overlap of 6H), 7.31 (s, 1H), 7.19-7.13 (m, 3H), 5.62(q, | m/z 3453 (MH")

Med 1H), 4.05 (s, 3H), 1.81 (d, 3H)




8. 08 (dt, J=7.7, 1.1 Hz, 111), 7.74 (br S, 1H),
7.62-7.56 of 2H), 7.39-7.26 (overlap of 411),
wa2@218wde J = 8.4, 1.8 Hz, 1H), 7.18-7.12 On, PAF)E2008/059294
6.78-6.70 (overlap of 214), 4.55 (d, J 8.0 Hz, 114),
4.00 (s, 3H), 1.46-1.38 On, 1H), 0.74-0.67 (n, 1H),
n R’) O '—_\1 /n\lorlav‘\' Gf 21 / Y W ¥ W a1 "
ade - ) 124 F;C 0. ;J. O44—0-38 (1, —IH Mz
781 Nl d l’éfsb lH)n7 ( éhZ)‘]? s74a; 1@)01 4,
133 02%)4 , 161136 (é h‘%ﬂ) s{( @b, shdd) | G )
( d, (s 211) , :@Hgsw(s@, 3H) mz 399 ( VH4) 125
. SD. eI Noe Me - 7 64 (d,2H)
5125 7 ;;;.5( m 711) 6. 95( dsor @dH)rr776 14)77(735, lm:m)v;7<u5 20( s,
< >4( q2H), pd,J
#aig M-M&% 14935% (9 J1 ?;3 éZ( Z{) 7512%(1) §7( H?(ﬂ Z oz 3452 (ME)
3 F 1 H)gs a 177(8J=(6 , ’
7. 61 7.52 (over I ap of 211‘)‘",3H)7. 48-7.42 (overlap |of 2H),
7. 41 7.26 (overlag of 4I—Dsz4<Z,J=flslaﬁuM7 - 9ﬁ B, §.93 (d,
J 5. 20 ( s 11-[2;1(3 1), 745 -7, 253 7, 13
0%5_(% . , z 349.1
1C (dd,
s ( ’H) 12+, eO- - 1D r%\h)-esum 8.5 Hz, 1H),677(ddd,J 69 63, iz 345.1 (ME)
1.1 Hz, 1H), 5.38 (q, J = 6.6 Hz, 1H), 3.94 (s, 3H), 1.74
(d, T =6.4 Hz, 3H)
{ >-\, N 8.90 (d, 1H), 8.73 (s, 150), 8.15 (s, 1H), 7.63(s, 1), 7.30-
136 e Q E'O\CF;, - 7.60(am, 7H), 7.20(8, 1H), 5.18(s, 28), 3.88(s, 3H) m/2 399(MEH)
m (CD,0D) 7.82 (5, 1H), 7.59-7.51 (tn, 2H), 7.41 (m, 1H),
137 HO 177-178 7.22 (4, 1H), 7.14 (dd, 1), 6.95 (d, 1H), 6.88 (dd, 1H), m/z 241 (M+1)
Med & 3.98 (s, 3H)
8.12 (dt, F=7.9, 1.1 Hz, 1K), 7.84 (brs, 1H), 7.72 (4, T =
N 1.9 Hz, 1H), 7.66-7.63 (m, 1H), 7.44-7.42 (m, 1H), 7.34-
138 'O_:‘,OQ o 9597 |56 (overlap of 25D, 7.21-18 (zn, 1H), 7.16-6.98 (overlap | ™% 3173 MH)
of 3H), 6.78 (ddd, T = 6.7, 6.6, 1.1 Hz, 1H), 3.96 (s, 3H)
8.13 (dt, T=8.0, 1.1 Hz, 15, 7.84 (brs, 1H), 7.66 (4, 7=
1.9 Hz, 1H), 7.56-7.48 (overlap of 3H), 7.42 (dd, T=8.3,
139 F=°‘Q‘°@‘{D - 1.9 Hz, 1H), 7.27-7.20 (m, 1H), 7.07 (6, =83 Hz, 1H), |  m/z 3853 (MH")
MeO 7.01-6.95 (overlap of 2H), 6.85 (ddd, J=6.8,6.7, 1.1 Hz,
1H), 3.85 (s, 3H)
8.07 (dd, I =6.7, 1.1 Hz, 1H), 7.73 (br s, 1H), 7.61-7.56
O_? (overlap of 2H), 7.45-7.42 (overlap of 2H), 7.36-7.11
140 N _ (overlap of 5H), 6.77-6.72 (overlap of 2H), 4.57 (d, T = m/z 371.2 (ME)
:.52 ﬁo 8.0 Hz, 1H), 4.00 (s, 3H), 1.51-1.43 (m, 1H), 0.74-0.67 : o
(m, 1H), 0.62-0.52 (overlap of 2H), 0.47-0.40 (m, 1H)
o~ ) 8.25 (d, 1H), 7.95 (s, 1H), 7.90-7.70 (m, 6H), 7.55 (d,
141 Fe —Q—@N\/) _ 16D, 7.35 (dd, 1H), 7.10 (d, 1), 6.90 (5, 1H), 5.40 (s, m/z 369 (MED).
MeC 2H), 4.20 (s, 3H)
9.20 (s, 1H), 8.66(s, 1H), 8.25(dd, 1H), 8.05(d, 1H),
142 O‘\,p_{j{j/@ B 7.81(d, 2H), 7.32-7.64(m, 10H), 7.28(d, 1H), 5.20(s, 2H), | mv/z 407(ME).
Me .|3.94(s, 35D)
MaQ 8.10 (dt, J = 8.0, 1.1 Hz, 1H), 7.77 (br's, 1H), 7.63-7.60
(overlap of 2H), 7.35(dd, J = 8.4, 2.1 Hz, 1H), 7.18-7.12
143 D—\,_p_{j‘\’j _ (m, 1H), 6.93 (4, T =8.5 Hy, 1H), 6.76 (ddd, 1= 6.8,6.7, | m/z 391.2 (MH)
MO e 1.1 Hz, 1H), 6.62 (4, J=2.2 Hz, 2H), 6.39 (t, ] = 2.2 Hz,
1H), 5.15 (s, 2HD), 4.01 (s, 3H), 3.79 (s, 6H)
9.20 (s, 1H), 8.66(s, 1H), 8.25(dd, 1H), 8.05(d, 1H),
144 D’\)§ H/ NN OONH: 7.81(d, 2H), 7.32-7.64(m, 10H), 7.28(d, 1H), 5.20(s, 2K), | m/z 407(MHD).
Me Q/ - 3.94(s, 3H) ¢ 40T0M




8.14 (br d,

J= 6.9 Hz,
7.72-7.65 (overlap of 214),

WA 2WP/139D7Q@ 7 - 7. 21 04 1H),

113),

7.83 (br s,
7.39 (dd, J

1H),
8.3,

7.17-7.14 (overl ap of PQI/aD2008/059294

1.9 Hz,

7.02 (d, J 8.2 Hz, 114), 6.99-6.95 (overlap of 2H),
6. 86 (ddd, J = 6.8, 6.7, 1.1 Hz, 111) 3.88 (s, 311)

7 401 3 (NH&) 128 0-\0 2 o CN-Meb—8-55 {5 —TT1),
7186(s, 1H) 7.70(d, 1H T 7.60(d, 1H) 7. 70%50-7 55(m
711), 2H), | 5. 20( s 220 7954, 0 7S m/z 241 (MH)

" 356( MY 129 5131 SDF. . [KEY i °‘d‘“‘)§?g§ (f%@” = 6.9
Hz, 1H), 7.61-7.5Y (overlap of 2H), 4 57 (t 1 0 Hz
1H), 4.03 (s, 311, 2. 96-8&@&_@&1&1@%%73510%1(991, =
1. 17.00 (¢ 6

s (overén eg‘ 1 6. 72 ((%3%3 (zﬂw Z‘%s%?éé%ém % r&’%%'zm
1K), = 2 15- 2 05 n, 1H) &% 02-1.92 (n, 2H), 1185-1.80
gr ,091(11) mz 5(/)1 (V) 130¢JF300?)0--V | 7(7:72{5&;9%0 _
|09 =& 1.1 Hz, - " 06 Hz,

141113 %@1 (overd ap %ﬁssg ;}1)7557 Sam( Iga ws 652 QD
Hz, "7.39 (dd] J = 8.*&%1839‘*%&“61‘11?)“3‘?1“2%) 7.13
(cve.!ap of—3H+—6-92(c;;—3=8"3Hz,—1H), 6. 76|(ddd, 3
=16.8, 6.7, 1.1 Hi, 1H), 67(&17—6(rs,;m2714)¥p764750@2 , 3H)

|z aW@) 131 HO qgg;;?;( o)l . v D DR
7.160 (n, »#H) ) 7.35 (t, |I{s)rewiotfem890 (in, 411), 3.92
(s, 311) mz 241 (Ml)

149 Hﬁ? 276-278 - -
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132 Me 0-4N 0c2) Me - (CD30D) 8.55 (app d, 111
7.78-7.70 (n, 214), 7.64-7.35 (overléppgf 61-1)?’7.31

W@ 2009459076 7. 19-7.13 (n, 311), 5.62 (q, 114), 4POBJIK2908/059294
314), 1.81 (d, 311) mz 345.3 (MLl +) WD
2009/ 139076PCT/ JP2008/ 059294 133 F-C)-\0_sa_4--N MeNo
118-119(d, 8.25 211), (s, 1H), 7.70 (d, IH, 7.55 (d,
1H), 7.57 (d, 111), 7.35 1H), 7.29 (d, 1H), 7.15 (d,
2H),6.82 (d, 2H), 5.20 (s,-63-92 (s, 3H mz 349 (MB)

134 Me \-/ b-p-cO MeO 149-1502H), 8.07 2H), (app d, J
pRarmdcéPogiddy TesA3 (s, 1H), 7.62-7.57 (m

Test for increase in LPL mRNA expression

A luciferase assay was employed to simply and
quickly detect an increase in human LPL mRNA. The
principle of the assay is as follows:

TLuciferase 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
commercially 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
quantified as the extent of chemiluminescence, the amount
of ILPL 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. HTB-92) was transformed to
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7.41 (app d, J = 7.7 Hz, 2H), 7.33 (br t, .j= 7.4 Hz,
7.27-7.22 (n, 2H), 7.17-7.12 (m 11-1), 6.77-6.73 (n,
WQR091%036 (g, 3= 6.4 Hz, 1H), 4.01 (s, 311), RCTIP2aR/059294
J. = 6.3 Hz, 3H) ni/z 345.2 (MEl) 135 0- 146N
; 5

y4
::SD'-rNio 113-113. 24 (dl, J =8.9, 1.1 Hz,

5.

8.

1H), 7.64 (di, J = 9.0, 1.1 Hz, 1H), 7.60 (s, 1H),
7.45-7.26 (overlap of 513), 7.19-7.13 On, 1H), 7.02
(d, J =1.9 Hz, 1H), 693(61817 J =282 1.9 H, 1H),
6.84 (d, J = 8.5 Hz, 1H), 6.77 (ddd, J = 6.9, 6.8, 1.1

pHépaiélén 5T3892¢{p38'|7/‘—p§833 ¢ 1 TH)ne,3.v04.dbs st’;xllq)l,y 1. 74
(d, = 6.4 Hz, 313) m 345.1 (MEl) 136
e&prk§se%_lﬂ01ﬁbaaseF3 Me - 8.90 (d, 1H), 8.73 (s, 1H
8.15 (s, 1H), 7.63(s, F% 7.30- 7.60(m 714), 7.20(d,
111), 5. 181(1ss 213792@%% @3%311<;elrlak113999(‘@\ﬁ1111¢)r093173
HO MeTS:) C634 177-178 (CIBOE» 7. 8 S
1ﬂt@9a728§ cmn, cq@ﬁgre-ﬁ %rﬁQHQFSh? b 37 %H alﬁyltgrf4
(dd, 1H), 6.95 (d, 1H)._6.88 ggﬁ Fﬂ%%n3 98. ( %
mﬁdzuzufn(iwn}}twedo% 7fC"bn g C&? ?)“l
7.9, 1.1 Hz, 11% 4. (br. 1 »
qqzac’l'lﬁq}; c?ngéu§n 5- Jlt%s ac‘fi'{; 1452 Zﬁ]t(l%flgne‘d%a%z_
QPVer'i %B 13 L §xf n, 1@*& /ﬂijékféﬁgﬁm cin,
s, IH .
§}%9Hﬁ$pu§%%&cqh,z2%@7p§/ﬁi ﬂyé&d&y01n B) was used as the
culture medium. After reaching confluence, the cells were
collected, plated on 384-well plates to have 20000
cells/well, and cultured with 50 ul/well of the culture
medium under the same conditions as above (37°C, absence
of CO,). After 3 days of culturing, the culture medium
was replaced by 50 npl/well phenol-red-free DMEM
(containing 10% FBS, 1% GlutaMax, 10 U/ml penicillin, 10
ng/ml streptomycin, 1 ug/ml puromycin, 250 pg/ml
hygromycin, 1 uM dexamethasone, 0.5 uM IBMX;
differentiation medium), and the cells were cultured for 5
more days at 37°C in the presence of CO; to differentiate.
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 10710 M.

The cells were cultured for 5 days at 37°C in the presence
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W@ 288439048 (overlap of 3H), 7.42 (dd

139 r3e-0O 0-p-c0 noo 8.13 (dI, I = 8.0,

B .0, 1.1 He,
1H), 7.84 (hr s, 1H), 7.66 (d, J.= 1.9 Hz, 1
J' 8
.3

H),
: 3, RCDIN4P08/059294
1H), 7.27-7.20 (in, 1H, 7.07 (d, J =8 , 1H),
7.01-6.95 (overlap of 2H), 6.85 (ddd, J 6.8, 6.7,
1.1 Hz, 1H), 3.85 (s, 313) miz 385,3 OM 140 O-<D, - ¢
N, . MO_8.07 (dd, J = 6.7, 1.1 Hz, 1H), 7.73 (hr

s, 111), 7.61-7.56 (overlapcot 213), 7.45-7.42

(overlap of 213), 7.36-7.11 (overlap of 5H), 6.77-6.72
Jdroveyl ap of 2H), 4.57 (d, J= 8.0 Hz, 1H), 4.00 (s,

3H), 1.51-1.43 On, 1H), 0.74-0.67 (n, 1H), 0.62-0.52
(overl ap aft2H) 5 Qagg- 6f46ultvurity, i ZL B7IL X FIE- 1+)

141 F30-Q)---v..... NO MeO _ 8.25 (d, 113), 7.95 (s,
sk, rate98oTuidonn, (meppfazt 68ed doy 10agneda FEPYRREatI0N)
113), 7.10 (d, 1H), 6.90 %t,_ 1H), 5.40 (s 20113, 4..20
Was 131ﬂ)r03¢ﬁ123631990( FRGR. Weld 1p apt@mount P30 Plywgll.

s, 11-1), 8.66(s, 1H), 8.25(dd, 1H), 8.05(d, 1H),

‘g qed, L2 Mpre7 18857 Fe@ﬁ%@o% {“117‘;_%%% Pt 1hgom 5.H)20( s,

éggﬁqﬁiéﬂi%%'a%é;augk%e%gégwgéti%ﬁgig%OwereQﬁe§§h£€ésé§)a

luminometer (a microplate scintilltion counter; The Wallac

MicroBeta Trilux, manufactured by Perkin Elmer, Inc.).

Cells that had been 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 ECs 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
using 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
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15

WA R09AT0IB- 7. 12 On,

.1 Hz, 111), 7.77 (hr s, 1H),
H, 7.35(dd, J = 8.4, 2.1 Hz,

- 8.10 (cit. J =8.0, 1

p of 2
H, 6.93 (d, J 8. 5 Hz, PATID2008/059294
2.

7.63-7,60 (overla f
I

6.76 (ddd, J = 6.8, 6.7, 1.1 Hz, 1H), 6.62 (d, J = 2.2

Hz, 2H), 6.39 (t, I= 2.2 Hz, 113), 5.15 (s, 213), 401

(s, 313), 3.79 (s, 6H mz 391.2 (NLH+) 144 0_sp, c_./
SR ,CONH2 Me - 9.20 (s, 113), 8.66(s, 113),

8.25(dd, 111), 8.05(d, 111)}70% 81(d, 211),

7.32-7.64(m 1011), 7.28(d, 1H), 5.20(s, 213), 3.94(s,

ke g8t SAQReMda) ue V6326891 13 96HE PUTA IR0 (59202 Y of

145 MO-p-c.11,, Me - 8.30 (d 1H), 7.95 (s, 1H),

the8@chta®l(.m 21.1), 7.50-7.30 (in, 3H), 7. 1o (d, 1H),

6.95 (t, 114), 4.15 (s, 3H mz 241 (MH)_ 14

a - 2- 02- ¢ TheCitrpiple ZSbMO(Jbsh@wssEhe Qewlta_HﬁECW %’?lues

(hr s, 1 773(d 3=19 H (h

N Max . waAye@adofauSlegzthf 904119011& %’%ﬁe

J=91H
Rfe ) wegl}l@wgs( (bomti hpboraths, 428y S @’Eﬁﬁgig P
rELgnllkLlesssrsepre(shefn-'_ 1n]g4Z3 %at Examgle meEﬁ‘oEg Ptlrl% 02

respective compounds were prepared.

Table 2

Example LPL Increase LPL Increase
(Max. Ind. Values) (ECs¢ 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

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

138 2.0 2.0

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
ethyl 4-[(4-bromo-2-cyanophenyl)carbamoyl]benzyl
phosphonate, which is known to have LPL increasing effects

and whose Max. Ind. Value is about 1.2.
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8.16 (hr d, J= 6.6 Hz, 11-1), 7.90 (hr s, 114), 7.77
(d, J =1.9 Hz, 1H), 7.65 (dd, J = 8.5, 0.6 Hz, 1H)

W@ 28343040 (overlap of 214), 7.33 (hr s, 2H), FCRBR20081659294

(m 114), 7.14 (d, J = 8.2 Hz, 111), 6.83 (ddd, J =
6.8, 6.7, 1.1 Hz, 111), 3.91 (s, 3H) in/z 453.2 (MB)
148 Me cl--0-D__ ('O, .c..NL., Me - 8.07 (d, J = 6.9
Hz, 114), 7.74 (s, 1H), 7.61-7.57 (m 2H), 7.37-7.23
(overlap of 5H), 7.14 (ddd;7J-= 8.0, 6.6, 1.4 Hz,
11-1), 6.77-6.73 (m 211), 5.33 (q, J = 6.6 Hz, 111),
Pha00aEslo3d1thl Teb8 £d, J = 6.6 Hz, 314) mz 379.1 (MO

149 Ho_S N, ), _cD MeHO 276-278 _ - WO
126806 T39026ROTHTP2O0EE 05609 40n 6711 B piidldigachl Test

1 Test for increase in LPL nRNA expreSS| on

ettt asalofihs 2 e o0
o he sssm o8t bl Tt dhes i
?@U%?leén 6PmL§E ﬁ;ﬁlﬁ ?évgﬁné?%??);dw% SHS?j]eI'R and
intr oduc(:lor %ré%ﬁgr Brgogﬁs%grgéggns O@Jﬁf %‘Zﬁﬁﬁ%%%set ijﬁtoS
Vbrodtﬁp %l%e%%g'%ggletﬁéa§5%g ties ﬁ%@%ﬂ&f&l&@@t

( uce & 6netics to produce a plasmd

%ﬁfgxgééﬁ d%dﬁ%@ %%cf%ﬁ%o%%éQEYg§6Qﬁe§§€§ buehterpse group.

uman cel I's, Such a plasm d expresses luciferase only
under CondM%h%@%tb&MWﬂb@hahBhnﬂRNB canhi compased prepared

Theref ore, when the

in the Examples was measured and placed in an agate mortar.
While 5% aqueous gum arabic solution was gradually
introduced to the mortar, the compound was uniformly

ground and suspended. Test samples were prepared by
further adding 5% aqueous gum arabic solution gradually.
Subsequently, these test samples were subjected to
ultrasonic 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
rats received the compounds in an amount of 10, 30, or 100
mg/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% aqueous gum arabic solution (not

containing the compounds of the invention) in an amount of
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15 substrate is introduced to the expression system
and the anmount of |uciferase expression (luciferase
W@eaoas%y§g is quantified as the extent of PCT/JP2008/059294
chem | um nescence, the anmount of LPL nRNA expression
can be estimated. The test herein was perfornmed as
follows: Using 20 a plasmd for the luciferase assay
manuf actured by d ontech, wherein human LPL 5f-UTR

(Enerback, S., et al., Ml-72Gell. Biol. 12 (10)
(1992): 4622-4633) and 3'-UIR (Won, K L., et ag.,

' 980, AdQA6ni 46388t 164 yahambrivherted once a
> i%riiser gjdc%%ﬁl‘f%l}%%deri ved | i posarcoma cell line 25 SW872
AATCGAGEASS 16N N ofEB+@2)k was at spasibiaetine ofglay

09/ 139076PCT/ JP2008/ 059294 -68- prepare an
2 FHE 9N PIGHPIBRatedd 9 iweekswoifc Rast abT A B xXEREs 85
| uci f erase. This HTB-92/ p387/p383 cell line
pa@soimed athieed riqit-Fas 228 @emddiionse (FRESKPREr AFERed

with a culture 5 nedium and cultured at 37C.in gge frer
aabeen ceo of e@oanshtat eac Nty WenfRrSn¥ELCLEPBEYHt 255

L-15 cul ture nedium (containing 10% FBS, 1%,
tioe uE vk | 2OM AL Hey L r%l‘gtfg}?yg‘i%mim@&/ at pr 3Terns
250 pg/m h ron%/igi n B) was used as the culture
IHBJRAAPIAF R YT EAhi ng confl uence, the cells were 10

col | ected, plated o 4- | ! At esydi0 1Rave+20880001ive
col 1 5/ ol "0 S PRerd R hfjg{oﬁpl/ iR LA ad)
cyl ture . DESHE® Nt LET RS bakoy groups
O(@?%ﬁ, a ggg%zn%‘?ﬂ%%{ﬁ{ A?ter 3 days of culturing, the
{Gubhu di ym vag1 yepl ssey yidioc pl/ el |
l%hgho%ﬁpgg-free SVEM 15 (%gnt ai ni ng 10% FBS, 1%
d ut aMax, 748 Wbatspeptet! the, olDve/ il stdmepticyyreitd.ony
pg/ M puronycin, 250 pg/m hygronycin, 1 pM
exanwtkasontecfed phbnBMe abddmimmt jzayten afedingmrats
and the cells were cultured for 5 nore days at 37C i Nop
dfheher esepeetafeCOROUDS diEL0Y Rt ReRAL LIPHSTH tHer A, €
the culture nmediumwas replaced hy_a 50 1gl/ | matdiaum
e niasg CANESAEEARALEf SERRTRRSENE TR Hronpdifith ©
prepared in an Exanpl e)  as test substanc '
P RN @ th4d Cbggﬁgcziﬁsi ?Fbﬂi&cﬁﬁ ¥ %‘Rf@%@%ﬁm
speci fic concentratiop sel ecte ] Y/ Mo ]
PR ST Ma%@eﬁﬁgrﬁw sgvé%%a% Gt ?7 u];—{edér%%t%né%&gys at 3??2:7%
in_the presence RCTL IPAN0SIPRIRI4 =16%s
oikd é@e.cpﬁst gcﬁl%mgggg%g?’%ééﬁtggrz?ng, a | uci fggr ase
et 1O (TR Rpkured B¥nPrermegsoup, the
%gr)%%{% iefo%% \l}:L'/zgfse [ ﬁtrogﬁced?) to each well 1 n an anount
9f A0 0d/ el 11 B1Ehmceldiglveee kel Levol svandcdDeulated
m nutes at roomtenperature, and luciferase activities
Wt SrdBRs Wedty folllovimgmees tianm cropl at e
scintilltion counter; The Wallac M croBeta Tril ux,
manuf actured by Perkin Elner, Inc.). Cells that had
been cultured and differentiated 10 in a ,
detteasat (Bt i on peiumipriajacer iy §88CRELH2EBIVEO to
t he above-nenti oned DVEM nedi um (differentiati

118)c) x 100

medi um) not contai ni ng phenol red were uséed
contr ol

wherein E represents the average plasma triglyceride level



(i.e., cultured and differentiated for 5 days and then
stinmulated for 5 days). The luciferase activity of

W bh@gae3ic control cells were neasured as abovePCT2008/059294
EC50 val ue (the concentration of test substance that
can increase the anount of LPL nRNA expression over
the control by 50% unit: M was cal cul ated based on
the straight |line obtained by plotting the results of
the tests perfornmed 20 usi+iB+ he test substances at
varyi ng concentrations. The maxi mum i nduction (Mx.

1hNEacly 8t 4188) g Mg C alrallateghraceotdi et avelegtoplarinag
equation: Max. Ind. Value = Lt/Lc wherein Lt

t £8P 6&AL e t hevamaxinmirhd ugirftercds graey.vity 25 occurred
in response to test substance stinulation; and Lc WO
2009/ 1390THECTAIRS 0 870590 FhowrD -t hee giessidives Ofhe val ue
i ndicating the luciferase activity of the control. .
adhéni abeeing behewr ereandh el ddif OV EEE FaPresoLRg 10
Max. | nd. va[ueg% of using the conppunds of the 5

theeBEANPLAT R | ea§m?%%?Séﬂﬁ??éﬁgggfhﬂvﬁh t he Exanpl e
nunbers representing by what Exanpl e nethods the
respecti ve conpounds were prepared. Table 2 Exanple

Lgh Igcrease (Max. I nd. Values) LPL Increase (EC50
TodiGes) 1 3.06.341.72.05

Compounds of the Dosage Decrease %n plasma
present invention (mg/kg) triglyceride level
(%)
Example Compound 1 10 26
30 50
100 76
Example Compound 10 10 48
30 67
100 74
Example Compound 23 10 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
above, the compounds of the present invention decrease

plasma triglyceride levels remarkably.

Pharmacological test 3

Anti-obesity test using Zucker fatty rats
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7ucker fatty rats are obese rats discovered by
7ucker et al., in 1961 as mutants among 13 M rats, which
are a hybrid between 13C and M rats. These rats (fa/fa)
start to appear distinctly obese from normal broods around
the age of 3 weeks. As they age, the weight difference
between the fatty rats and hormal rats increases. Zucker
fatty rats are currently kept by a variety of
organizations as simple obesity models, and are readily
obtainable.

This test was performed using this rat model to
evaluate the anti-obesity action of the compounds of the
invention. The preparation method of test samples and the
test procedures are described below:

(1) Method for preparing test samples

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.
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 soO

that the compounds of the invention contained in the test
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2.0 2.0 10 As shown in the table, the conpounds of
the present invention remarkably increase LPL nRNA

wexppas®ron. The results show that the conpounBST/@f2008/€59294

i nventi on have excellent LPL increasing effects, even
when conpared with 15 et hyl

4- (4- br ono- 2- cyanophenyl ) car banoyl | benzyl

phosphonat e, which is known to have LPL increasing
effects and whose Max. Ind-7¥alue is about 1.2. WO
2009/ 139076PCT1JP20081059294 -71- Pharnacol ogi cal Test
s2mplest wefret bewapeihi aal ardtiect oHNl @ imay ke [2adidwsddyht
triglyceride hyperlipidema nodels To conduct this
trestt, seawdekdokdg8D band/Bg (padyheskeh)r omlERaitess

Ri ver Japan) were used. According to the
ol emeigie efiminéstesedr apsewheR?Y heYENet 6738 KR eks 2@
old, the test rats were divided into test groups and a
seriddic §isgpowi €RY6 rats per group. A predeternined

t of h d. d-10_in th
s easuPa ad bPaCed?) A Boaght &2 b i%e TRTE 5357
bi l Ut | Ot
e L R R S e o
SUAREIES, wLadhJ2TReRMCLE PhEPALE Dumdlég her
adding ou

o aqu gumarabic solution gradually. 15

Subsequenthy, thesert ash gappbasweesevsuphested tige last
ul trasoni c washing for 10 m nutes to honobgeni ze. Test

SEFTY €% WRRE SHeRaied ashangvebhede Neshs sarightThet rates

of" the test groups were orally adm nistered with the
£orPundsaf ddw igreent ivars soapatrkdt w2dhrbbe aeershgedoody
t he compounds in an amount of 10, 30, or 100 nyg/kg.
Whbglco npeciamdia of  wehightverdt ithe weike P&r e afedt &3l 594 oup
gum ar abi ¢ suspensi ons as descri bed above. The rats of
theokiomin dihgraighie Ve rdediliopsad i Af SEEREaS W t h syewelght

aqueous gum ar abi ¢ sol uti on (not . .
differences were expressed as percentages in relation to

the standard weight. The values thus calculated are
referred to as “weight change %”. When a weight
difference is negative relative to the standard weight,
weight change % is shown with “-” (minus).

During the test period, the rats of the
respective groups had free access to rat feed (“CRF-17,
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

compounds of the present invention prepared in the
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15

20

workgorg3doey wei ght .

25 containing the conpounds of the invention) in an
amount of WD 2009/ 139076PCT/ JP2008/ 059294 -72- 5

day continuously for one week at a specific tinme 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 admiiStration of the compounds
or 5% aqueous gum arabi c sol ution. Two
Pramsledf t er the final administration, olive oil was
orally adm nistered to the rats fromboth groups 10 in
an amount of 3 m/kg body weight. Two
hours after the olive oil adm nistration, blood was
tPi®cted fromthe abdominal aorta of the rats of the

respegtiVea@poEPS USINg a hepari ni zefwsyghHgehadde (%)

pl asB AT -GRPLL1f Ugal Ty Separated Trom the bpood at a

15 trg Mg§§5§;§r8 22854 uﬁéc TITgrygertde Teyel of
SHB_ias

t he lpa rRasH-ef: H-taehi—7170—autoratiet
anal d o BRAMRIS oD | fot'y urent 2 Using
t he |ERREYNFRREAPRACE  Hn BFAIR k& tO%r dups and“¢8ntrol
gr ougompRBEngeprenated o | FraIRkersd? rilgl yceri déol evel
was cal cul ated 20 according to the foll ow ng equati on:
Decrease (% in plasma triglyceride concentration =
(4y A2 1¥s190 WO 2009/ 139076PCT1JP20081059294 -73- in
each test group; and C represents the average plasma
triglyceriTiee | syvallin dhevrcdnt ridle dgrabilp. above establish
The table 3 bel ow shows the results of adm nistering
thet conpourmisowids hef i e ritnivem tiroep dresd eidn eBhipat
Exanpl es in the anmounts specified above. Table 3
corpblads ttihebprsermctiffenti on Dosage (ng/ kg)
Decrease in plasma triglyceride |level (% Exanple
Compound 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
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 weight decrease and leptin level decrease

(see J. Clin. Invest. 99 (3), 1 Feb. 1997: 385-90).

Furthermore, this test enables the evaluation of

Adm ni strati on was conduct RCT/3irR0e8/ 59294
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10 26 30 50 100 76 Exanple Conmpound 10 10 48 30 67
100 74 Exanpl e Conpound 23 10 66 30 78 100 77
wEx@ap®7Conpound 58 PCT/JP2008/059294

_’77_

therapeutic effects on diabetes. That is, it is reported
that insulinemia can be observed in AKR/J mice when they
are fed with a high-fat diet (see Am. J. Physiol. 266 (5
Pt 2), May 1994: R1423-8). It is thus known that
insulinemia is strongly associated with diabetes (see, for
example, J. Cardiovasc. Nurs. 16 (2), Jan. 2002: 17-23).
Therefore, this test can verify the therapeutic effects of
the compounds of the present invention, used as test
compounds, on diabetes.

| The test was performed as described below:

For rat feed, powdered CRF-1 (Charles River
Formula 1, manufactured by Oriental Yeast, Co., Ltd.) was
used as normal feed. As high-fat feed, that prepared by
blending CRF-1 with 18% safflower oil (Oriental Yeast, Co.,
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
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

group) . The mice of the other group (8 x (the number of
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10 31 30 66 100 79 Exanpl e Conpound 95 10 28 30 65
100 81 As is clear fromthe results

W@ h@an3dome t he tabl e 10 above, the conpounds of PETI&P2008/059294

present invention decrease plasma triglyceride |levels
remar kabl y. Pharnmacol ogical test 3 Anti-obesity test
usi ng Zucker fatty rats WO

2009/ 139076PCT/ JP2008/ 059294 - 74- Zucker
fatty rats are obese rats di’Scovered by Zucker et al.
in 1961 as nutants anong 13 Mrats, which are a hybrid
et weert E3®samdclsr 4t ) Theee ware ¢iwetajhetlaightiat
appear distinctly obese fromnormal broods around 5
fideel aldd apF-T3twdeks. gA9UPhey age, the weight difference
bet ween t he fattg rats_and normal rats_increases.

Zucker fatihg He&9Bhr PENEPS RLBE By LATArFERYP gfas

organi zatj ons as__si '
m%éﬁﬁq%g(ﬂﬁ;%yhabwgggpgenggggiéyiﬁ%%Eggg ﬁggjor§%rved in

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
mice was replaced by high-fat feeds containing the test
substances. These mice were further 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
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
weight of the mice of the “test substances + high fat feed
groups” was measured. Blood was collected from the
abdominal aorta 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

mice of the other groups (normal feed group and high-fat
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10This test was perforned using this rat nodel to
eval uate the anti-obesity action of the conpounds of
W b@isppent i on. The preparation nethod of testPGHMMERH59294
and the test procedures are described below (1)
Met hod for preparing test sanples 15The test sanples
were prepared in the sane nmanner as in Test Exanple 2.
(2) Test procedures Zucker fatty rats and |lean rats
(both from Charl es Ri+vE¥-Japan) were purchased at
the age of 5 weeks. 20 They were divided into groups
££48 EahBrHErgHFEHP)wane aratingl ttd 1Nodpendinght daliertt kagp
reached 6 weeks old. After acclimatization, the
tagti aksaparé prand 4 estusarpites W ilaisti deedinleRnt kB
rats reached 8 weeks old.. Test sanpl es were
lasal Hyyadfi thetessld s mpagiEntfavegde 6755 TRG
t he conpounds of the invention contained in the test
aWEr 20094 18907 BPCTRUPIDOBF OB - 75- sanpl es were

given in an anmount of 100 ng/ body wei ght_,(tes
sanpl e do5BBeaVErAP? KEP boes %élgiﬂﬁ ?Eyeth Stélslt Ssétr?r?ldé/s
wer e admi ni.stered once a day_pwver e test
e R | ePIL'i'T% ?Vﬁgy.a %slrég/%gﬁ rlo%fev@ g)ff 03561 egf Tats
re_admnistered -yt e upt: of 9% ds
Sé@ﬁ%&P%Fc*s - ig%(ge%ﬁ/%%%%ﬁei ght) 1 nst eag of
th t;iga 103NeEkalS10f 80 |t OUDS Wi Wi hed
pgﬁa_ ta%?il é%t Egégﬁé?gagmkniét rati ona.l The aver age body
t‘@tﬁ%Rlﬁ%ftam%slféhé%&ngé;@@CBef@ﬁfecgrwras'vaﬂl_ e Ol o
W th the average body wei ght (standard wei ght) of the
dbpoweld theneeatr 8k ggraap Eeedbyadup?t hendwelBptrmple
variations (differences). -The weight differences were
®YRssEd tanipedcaitagéati feed| aroop”t ovetre GYERRIRY With
wei ght. The values thus calculated are 15 referred to
s "nespEhtt ivkasyerde Vaenes wetghdawdfyalete 9k the
negative relative to the standard wei

wrange whtaiseslvi nam fhe. nicgi ffisfhe g:fgéh_yg{ gg‘tﬁihﬂ%b

the test period, the rats of the,respective gr s had
IR d i aid e VégdaCleRre- ?g}fgﬁgﬁ%ﬁﬁ?gtt l}?lélég by

RUAE Sl Ve S R AP PPl

the standard values. The values thus calculated were

referred to as “weight change (%)”, “leptin level change
(%)”, and “insulin level change ($)”. In the table below,
the symbols “-” (minus) indicate that the differences are
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

group, and high-fat feed control group.
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15

above-descri bed test perforned using as test sanples

25 conpounds of the present
WOD0208876. 39076 PCT/ JP2008/ 059294 - 76- Exanpl esPCT/a20e8/059294
Wei ght Change(% None(control)

Test Sanpl e

i nvention prepared in the

0

Compound prepared in Exanple 1 -8 Conpound prepared in

Exanpl e 10 -15 Conpound prepared

._.80_
Table 5
Test Group Weight Leptin level |Insulin level
change (%) |change (%) change (%)
High-fat feed
0 0 0
control group
Example Compound 10-
mixed high-fat feed -15 -68 -54
group
Example Compound 58-
mixed high-fat feed -10 -55 -12
group
Normal feed group ~15 -70 —41

As is clear from the results shown in Table 36,

the compounds of the present invention prepared in

Examples 10 and 58 both have excellent anti-obesity action

and an outstanding therapeutic effect on diabetes.

All the other compounds prepared in the Examples,

which fall within the scope of the present invention, are

consider to be able to attain results, from

Pharmacological Tests 1 to 4, almost identical to those

shown in Tables 33 to 36.

Pharmacological Test 5

Test for LPL activity-increasing effect in normal rats

6-week-o0ld SD rats (purchased from Charles River

Japan) were used as subjects.

The rats were divided into

groups according to body weight at the age of 5 weeks.
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in Exanpl e 58 -19 Conpound prepared in Exanple 95 -15
5(4) Analysis The results shown in the

W ava3mbove establish that the conpounds of tPEI/JP2008/059294

i nvention tested exhibit excellent anti-obesity

action. 10 Pharmacol ogical test 4 Anti-obesity test

usi ng AKR m ce The purpose of this test

is to investigate whether the conmpounds of the

i nvention inhibit the wei ght8limcrease of

f ood-i nduced- obesity nodel AKR/J mice, which 15 are
Tiensiader dch teadbe telstsgroup Wemansrathy adubnisfeeedsedth

in this test exhibit a correlation between bod}/ wei ght
a ity ense anebilsl sogpeasion Lavap pRepBhser angl/kg of body

therefore anti-obesity actiqgn, can _be determ ned i

ek AL oftsot N aRGEyE 108 &ﬁptéééllléﬁsEhﬁnHeFEp??ﬁp?‘é{’igl of the

d 20 J. din. | .99 (3 1_Feb. ,

SEGU0)n At (G SHFS FSr Shabroset AE SVl UatheRnd
WO 2009/,1.39076PCT/ JR20 9294. - 77- 1k t)

&Iff%}lﬁ S IO Be eesqamﬁwag’t% %?/%%t %l%sbro é o‘?’tgggﬁtéﬁg# bfie

. . . . R !

G TS B T R A TSty POy g e

(5 Pi2)a Mo AD94r RIAZRAR) o atlligs alhes i kpewadt hath5a 5%

Insultnema Is strongly associated wth di abetes (see,

9h SXA5DE esudperfESH OMASC ctaSnih@ R, tdan. c3fPdund of
7-23). Therefore, this test can verify the

ther apesht Coef factsn afmdie edBowidskgobit hedgr wseght.

i nvention, used as test conpounds, on diabetes. 10The
tesh swspper$oswets s descradedd yheldovnistered evergogay
rat feed, powdered CRF-1 (Charles River Formula 1,
ahnaf ape ol Bic byin®  ehtday Yisgstl, week stegtinfa¥giedhss
normal feed. As high-fat feed, that prepared by
BREAJFAYCIRE- 1hey a%e 189S 4f995Fer oi|l (Oriental Yeast,

Co., 15 Ltgé&rmﬁguggegkter the administration of the
sample suspension, skeletal muscle tissues of the rats
were collected, then freeze-clamped and stored under
liguid nitrogen. LPL activity in the skeletal muscle

tissues was measured by the following method.

Method of measuring skeletal muscle LPL activity
1) Preparation of skeletal muscle tissue extracts

The soleus muscle was homogenized in a chilled
solution of 0.05 mol/L NH4OH-NH,Cl buffer (pH 8.5)
containing 0.5 U/mL heparin at 1 mL/100 mg of tissue wet
weight. After standing on-ice for 60 min with vigorous

mixing at intervals of 15 min, the homogenate was
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Test substances were bl ended with the high-fat feed in
an anount of 1 ng per gram of CRF-1. AKR/ J

wone@e/1§dorom CLEA Japan, Inc.) were purchased apCT/R20e81e59294

of 4 weeks. They were roughly 20 divided into 2 groups
according to body wei ght when the m ce reached 5 weeks
old. During this period, all mce were given the
normal feed. Subsequently, the m ce of one group (8
mce) continued to be fed wi%dr the normal feed (norna
feed 25 group). The mce of the other group (8 x (the
panbei fufed W 208 1390 Z3RCH IPL008/1059294and8thenhe
test substances + 1) mice) were given the high-fat
feRar i Yt feas fIRRPHRD) . The body wei ght
of the m ce of each group was neasured daily., Wen a
ALt At THEREAOE Rds Séfﬁi@ité‘édm}lﬁc by %‘?%mt%y

conparing the bo wei_.ght of the mce_of the_ high-fat
feed group %r?ﬁ%%?ﬁﬁ&%y Fﬁﬁ?noVthBrﬁ?éﬁegfb?h%leng 2
notmal feed group,. thesni t | gh- f roup
et oo ot R e Pt e e Btes o b Ber orai

fe (i fate free f d e | M@Nol04 o
?Eggggﬁ%’Q?%%I&%g§$églﬁé§§g%§{E?b(ﬁ?aﬁ ?egdg HENo04
689L AL NE Gyt he1 h@Rin SURSTANCER 1 /Ehese siee Wek€er (pH
further reared for 7 weeks ("test substances +
bi.gh-fad feed @rapsy.2 mel & perid-yoe olififest (pH 8.6) .
substance). Specifically, the adm nistration of the
TRst msxbstances svaslsbitédiued faoricAtieeksn Acgr dop Of min.
15 mce to which high-fat feed containing no test
subst ance vias & anitd sruatkstto thdvegi Yed wasolseheasigsue
control (high-fat feed controllgaggf; n = 8).
Estirafbur 8- &% ek ¢hehsethrarioivatas |rast sgaymopnchd - 15 mL
7-week test (the |ast day of the testgn t he boqy 20
fEi GRt PRYLRPeSPFER JFOYMER "ol % MndtAnded stihigRUELET
fegd groz&s" was asyred. Blood was collected from
(RE AbAONTRE? HOFTa of VAT EE 4 PR "8 hEpat IR 74
suaingeo ang: the Leptin, and dnsulin devels iadthe e
6 S Wer e nmeasured USing an 58 Kl pr oduced by

[ a 2 i of the other groups (norma
PRSI aEon Thg s ar wo

2009/ 139076f(d. /ﬁeDMrQQ\%?sg%t'oZ%‘edf eedagantich GEOUPKL of
were reared till the last day of the test as above,
and fohpur 8,59, Verpirbeahast (feedj ng/on, tdied | asiL dafy of
the test the neasurenents were perforned according to
idhetsairedpractedusesd. 3 SThecfviessage wadnee sdafedt Haticeshe
results (body weight, leptin |level, and insulin |evel)
¢sestheubest it anicgssrouslivglshibdtinbeddrgl Bupsnt oathikepm
t he congounds repared in Exanpl es (Exanples 10 and
38IPREREULSedths Eest SWpstwae ey fsianse fow Lé Eed at
to as the "Exanple 10 Conpound 10-m xed high-fat feed
88pTPEnd "Exanpl e Conpound 58-ni xed hi gh-fat feed

! i th ti .
Vel UGS (ot AR tPIET WS or (11 "HA6 4P s COBLATHEd #Fof »o
t.h ' f _t.he.high- t inth
JARCaErBRa T 1 erantel) TSt OIPURIA AEIN LNE
The test tube was vigorously shaken for 10 min.

at room temperature and then centrifuged for 10 min. at
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15

15 differences were expressed as percentages in
relation to the standard val ues. The val ues thus

weaoonsmred were referred to as "wei ght changeP(PgP2008/059294

“"leptin level change (%", and "insulin |evel change
(%9". In the table below, the synbols "-" (m nus)
indicate that the differences are 20 negative relative
to the standard val ues. The table 5 shows
t he wei ght change (%, | epti83- evel change (%, and
insulin level change (% of the mce of the Exanple
Joopaspd 10- mi xed hi gh-fat feed group, Exanple
Conpound 58-n xed high-fat feed group, normal feed 25
group, and2Hitgh- famofrénd tbat rePeyrbayer, VipmL of the
2009/139076PCT/JP2008/059294 80- Table 5 Test G ou
Wi giht L asifin ge(eRe 1L abeise ) | @8] téﬁaﬁééefﬂs@dl P % Yﬂe%& for

et
1v2itc§)rqjm 0 Ssc:l.rIthiq. o%h f,?hefee :|_oqa[cq: p&rltqufdas
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:

LPL activity increase (%) = (Test group average

value)/ (Control group average value) x 100-100

The results are shown in a table 6 below.



Normal feed group -15 -70 -41 As is clear fromthe
results shown in Table 36, 5 the conpounds of the
wW@e@9asn07é nventi on prepared in Exanpl es 10 andPGBJIRR0041059294
have excell ent anti-obesity action and an outstandi ng
therapeutic effect on diabetes. Al the other
conpounds prepared in the Exanples, which fall within
the scope of the present invention, are 10 consider to
be able to attain results,-§4-om Phar macol ogi cal Tests
1 to 4, alnost identical to those shown in Tables 33
7491386 Pharmacol ogi cal Test 5 15 Test for LPL
activity-increasing effect in normal rats 6-week-old
SD rats (purchrsedlfr g Gher |16 RictdviFapan) were used

-as—subj-ects—Fhre—rats—were—di-vided_Tnto onpsS
accordi ng to body wei ght T&€reRecagt %??%3%%@k@930%ﬁ)LPL
2009/ 139076PCT/ JP2008/ 059294 -81- TREYMEY n each
test group were oral ly adnini sEeFBaraft KO acs9k§om
arakimpbeispersooam in an anount of 5 nml/RJ of body

wei ght, thesugpersi on containing the t&st conpound of
the inventiigp in such an anobunt that the dose of the
conpound 5 /e invention becane 30 rgi kg of body
wei ght in one group and 100 ng/ kg of body weight in
anotfgr gr .mévﬁbrats in a control group were orally
adninlstergﬁiyﬁ h a 5% gum ar abi ¢ suspensi on (not

cont ai ni ng C_Me]?test conpound of the invention) in an
amount of 5" ?g of body weight. 10 Each sanple
suspensi on was orally adm ni stered ever 8day at a
spec??ic ti%%j%ﬁ/%%y for 1 week starting when the rats
reached thel@Ye of 6 weeks. Four hours ter the
adni ni st ratf®hkdf the sanpl e suspensi on;” skel et al
muscl e tissues of the rats 15 were coll ected, then

fr ee36- cl anpednankg st ored under |iquid #ftrogen. LPL
activity inlobhe skeletal nuscle tissues was neasured
by the fol lasykrg nethod. 31

85 30 mg/kg 9
100
mg/kg 36
95 30 mg/kg 13
100

mg/kg 25

Examples of formulating the pharmaceutical
preparations of the invention are described below:

Formulation Example 1

Preparation of Tablets

Using Example Compound 1 as an active ingredient,

tablets (10000 tablets) each containing 300 mg of the
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20

25

Met hod of neasuring skeletal nuscle LPL activity 20 1)
Preparation of skeletal nuscle tissue extracts

wab@gsoeaus nmuscl e was honogeni zed in a chil | eRCT/JP2008/059294

solution of 0.05 nol/L NHAOH NH4C1 buffer (pH 8.5)
containing 0.5 UWnL heparin at 1 nL/100 ng of tissue
wet weight. After standing on ice for 60 min with
vigorous 25 mxing at intervals of 15 mn, the
honbgenate was -82- centr+gfged at 3000 rpm and 4C
for 10 mn and the supernatant was separated. 2) ,
2Pet GEM NgLE@Ne0f wked ep Bépatisd | ecddRldiact ibei tyeTHellowing
substraté solution was prepared by mxing 2 5 G of
fokmeerebohti [ 1- 14Cj ol eate, 0.133 g of unl abel ed
triolein, 0.9 nL of 1 % Triton X-100, and 0.9 nL of 4
% bovi ne serum albumin. in 0.2 nol/L Tris-HCL buffer
(pH 8.6) and 10.2 niL of 0.2 nol/L Tris-HCL buffer. (pH
FxaBpleThemppxndré was enul sified by sonication 32%9

for 3 mn. 10In a glass test, tube, 0.1 nL of th%35
lpicsoge éXeparRese EIPrMACHOHEAL - i nacti vat ed rat “S&r dm
and 0.15 nL of 4% bovi.ne serum albumn in 0.2 I

L
Crrs SHeECBuf f 3PP ZUH R R Réd.  Enzyne reglcite{So_rglI
et ir PR AT e e ave o SO On
T ti db dditi f 2 nmL of 1b
AR B SRR 0P Vv and 1 nL o
%%£§§fée§§uwg%8r(§Q§aﬁ%£@-@Haﬂ%@@@@@eﬂ@?e added i nt0 ghe

t ube. ter vigorously shaking for 10 m n. at
Magﬁ{es%%mt aWReLatdr eJaphisedeSthartheopasiapnt ri f ugdd for
10 mn

at 3000 rpm The upper layer (3.5
m.) was collected in a new test tube and mxed with 1
nmL of 0.1 nol/L KOCH The test tube

was Vi gor alssing shakebofrer feomplatis Fxappem Compound 1,
tenperature and then centrifuged for 10_min. at lV\D
PO K39 CPERCTLaPZD0BRO502020x Bt hydes Liphpse calcium

After renoving the upper layer, 1 nL of the lower .
W@ly%rs%ﬁ/ﬁ{céﬁngﬁé's@}xﬁés Ehe e RS VRt grﬁn%ﬁ%g?olrlsmg
counti ng, i zed with 50

t I of 1. / 5
fos de et e 3k’ SapEbhe) Sobft Phee thelBrghplet fofed
Tr e tbrhattiall o 2l BEEDs  (ad idR L A RhE hagnes ium

d f i vi i |
TEEREES Wld Wleebliyrafly Mlidudd) Ao ciaRLe cor gubm
%églets.

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

according to the following formulation.



10

LPL activity increase (% = (Test group average
value)/ (Control group average value) x 100-100 The
w0 e®alis®7@re shown in a table 6 below. 15 WO PCT/JP2008/059294

2009/ 139076PCT/ JP2008/ 059294 -84- Table 6 Result

é;l'ltiss_u? LPL acti\éity) I ncrease of skeletal nuscle LPL
vity conpared to control Exanpl eDose(% 30 / kg5

100 ng/ kg75 1030 ng/ kg22 100 ng/ LTESS 233(()/¢rrg/ kgTEJB 1806

gg; Eg%g 3030 ny/ kg22 100 my/deg31l 8530 ng/ kg9 100

Example Compound 95 2000 g
Crystalline cellulose (Japanese Pharmacopeia) 300 g
Corn starch (Japanese Pharmacopeia) 170 g
Talc (Japanese Pharmacopeia) 20 g
Magnesium stearate (Japanese Pharmacopeia) 10 g

Using the above formulation, each ingredient was
finely powdered and thoroughly mixed to give a uniform
mixture. The desired capsules were then prepared by
encapsulating the mixture into gelatin capsules having a

size appropriate for oral administration.
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9530 ny/ kgl3 100 ng/ kg25 Exanpl es of
formul ati ng the pharnmaceutical 5 preparations of the

WO pooensdonn are descri bed bel ow. Fornul ati on ExeCHIR2008/059294

Preparation of Tablets Using Exanple Conpound 1 as an
active ingredient, tablets (10000 tablets) each
containing 300 ng of the WO
2009/ 139076PCT/ JP2008/ 059294 -85- active ingredi ent
were prepared according to-8he followi ng formul ati on:
Exanpl e Conmpound 1 5 Lactose (Japanese Pharnmacopoei a)
Corn starch (Japanese Phath&bdpoei a)
Car boxynet hyl cel | ul ose cal ci um (Japanese,
Phar macopdei &) mpbhhgl et | atoteaingdmdseln a patient in
Phar macopoei a) 10 Magnesi um stearate (Japanese
nRledr wic HBbePEL1VEEILAY EReS BBV feRTRI SRR 2B ke ring
Compound 1, | actose, corn starch tient
earBSRplinyFEeH bSeochPEr e vETEoRHY | P ERL Ty Patient,
, the mxture ranul at ed us

9?9 n@@@@uF@?@ogagw%ﬁéggoFﬁ?F%ﬁen¥%dq%¥anu %E?%wformula
ﬂgssed t hrough a 24-nmesh sieve and mxed with

dnesium stearate, and the resulting m xture was
pressed to formtablgts. 20 Formul ation Exanple 2
Preparati on of Capsule Usi ng the Exanpl e
Conmpound 95 as an act yyve 'ngredlent hard gel atin
capsul es (1000q:{ AL @ cont ai nlgl 200 ng of
the active |ngreo|ent ¢ prepared 25 cgording to
the follow ng fornula

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
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,
halogenated lower alkyl, cyano, nitro, 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

represents phenyl;
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WO 2009/ 139076PCT/ JP2008/ 059294 - 86- Exanpl e Conpound
95 Crystalline cellul ose (Japanese Pharnmacopei a) Corn

W@ r@easrofd apanese Pharmacopeia) 5 Tal ¢ (JapaneRBE&r/JP2008/059294

Phar macopei a) Magnesi um st earate (Japanese

Phar macopei a) 2000 g 300 g 170 g 20 g 10 g

Usi ng the above fornul ati on, each ingredi ent was
finely powdered and thoroughly m xed to give a uniform
10 m xture. The desired capst®es were then prepared by
epcapsul ating the mixture into gel atin capsul es having
B’ sy rvalmasyy ioat d oWer eldPxydntRfstrati on. WD

2009/ 139076PCT1JP20081059294 -87- CLAI M5

.18 AePROWP fOPleRisd iy (BPL Hh @)p&SeMt in need of

OB L £ A B S A0,
tient, 5 the b d .bei ted b
nBF R R OPHEI 30D oLV R RS TR T's hydr ogen,
g%grBéMzi%Q&g%oflyyll.Iomer al koxy, | ower

oxycar bony carboxy, or phenyl |ower alkyl; and 10

?@y BehYdERogns1 lover; al kyl;

, 2, 3, 4-tetrahydronapht hyl ; cycl oal kyl | ower al kyl;
@agnyhidgggpyjzhgyéyﬁﬁmﬁ&aﬂuziqu substituents sel ected
fromthe group consisting of hal ogen, | ower al koxy,
¢ganomihakogenayechdvivey @lk\pheranid dialhederahededonewer
al koxy; phenyl |ower alkyl; phenyl |ower 15 al kyl
hakiyhgsobst heubedzemenyling one or two substituents

sel ected fromthe group consisting of hal ogen, | ower
dfkyinidarefenat ebbyovmin-ad¥d:; cyano, nitro, |ower
alkoxygarbon¥l carboxyﬂ | ower al koxy, and hal ogenat ed
l(gheinafigaryl, gral Bvetd@1&1vadnsy one cycl oal kyl and

?ﬁ? %Ogggggyllfe&rfeshgrll’ggf%a; etdné)hfon mlm;laorbelow:

RS
RS
N\ \
\\ N __~ 27
R Re

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
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Rl and R2 are joined to form -CH=C(Ph)- wherein Ph
represents phenyl; -88- R3 is hydrogen or | ower

wakwongyo7and Z is a group selected from (a) toPChYP2008/059294

bel ow. (a) imdazo[ 2, 1-b]thiazol-6-yl or

I m dazo[ 2, 1- b] t hi azol -6- yl having one | ower al kyl
substituent; 5(b) benzi m dazol - 2-yl; (c)
benzot hi azol -2-yl; (d) |n1da§ [1, 2-a] pyrimdin-2-yl;
(e) imdazol-4-yl having one gﬁenyl or hal ogenat ed

l.ewer al kyl -substituted henyl 10(f)
iphi ﬁ%z@{"gﬁg%? oY i tRFRB-8AKY rg)

1, rid h
?gﬁ%@%ﬁfeﬁ @L%He e P kS bR i apnioven
Bﬁkb% y zo , halo -
hydrogé : gg ]l%k5¥5ﬂg: 'hiﬁ?piy 1F0Q%$r%$%%xy
pheny! IOWQr. ﬁ' Jﬁ@w dR§
car boxy, or halogengtedC %ﬂ£¥g%o€§l l%ﬁ%ﬁ%vﬁy eﬁﬁb%he
beneenal kyhpotiahogens %&%@t&ﬂ (ﬁé}\f@alz%‘cﬁ:l
| oner al koxycar bonyl, carboxy, cyano, carbanoyl, or
phemglin ands HIQE@@@/139076PCT1JP20081059294 -89- R8
is hydrogen or |ower alkyl, provided, however, that
when Z is a.gRouptife], aéboﬁdingmﬂt)&ﬂkamyl R&dﬁélﬁh%ﬁb
| ower al kyl, and R3 is hydrogen.
ﬁéflﬁ@aea@@@pqm@ 19 z|eonmpduwheriGerndmis E}mmm&rae ( )

ouynd i s a conmpound of Ceneral Formula (1) wherein
Zgngeéng?oﬁﬁ %agroup (b).

4. A method according to claim 1 wherein the
benzene compound is a compound of General Formula (1)
wherein Z is a group (d).

5. A method according to claim 1 wherein the
benzene compound is a compound of General Formula (1)
wherein Z is a group (e).

6. A method according to claim 1 wherein the
benzene compound is a compound of General Forﬁula (1)
wherein Z is a group (f), (g), or (h).

7. A method according to claim 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,
and R? is phenyl, phenyl having one or two halogen atoms
as substituents on the benzene ring, phenyl lower alkyl

group, phenyl lower alkyl group having on the benzene ring
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3. A nethod according to claim1l wherein the benzene
conpound is a conpound of General Fornula (1) wherein

WQ@2009/1300g¢ oup (b). 104. A nmethod accordi ng to BPCHIF2008/059294

wherei n the benzene conpound is a conmpound of GCenera
Formula (1) wherein Z is a group (d). 5.

A nmet hod according to claim1 wherein the benzene
compound is a conpound of CGeneral Formula (1) 15

wherein Z is a group (e). ~90- 6. A nethod
accordin% to@%rghn1l wherein the benzene conpound is a
B Sind"6r S8BRéEL AP CREENTRPASEESIWREPBI FhY JEOEP @plsting

A net hod accordi ng

f y . 1 2
8 IR \REPLFYoPRe 26 BoaPend oGS 40 for
QIROY h LN - 1- t -4): (1-1
g—orrp_ou%)%f qwg‘re%ullan%ﬁf?gghgfﬁgi(%lg i %I%F (()%}ve)rg at ( 1D ZHH) i

R2 125 phelboRRee AaWiNAg s %e&‘@qﬁhﬁgoagﬁeglm%}rreopalkoxy,

as substituents on the benzene'ring, phen

af*kyd OURBwh eyl i ngl oup, hayi n
benzen%ﬁerriq;g WO 2009?%381\3%5%}6 3%2%%8 8%9%%89318-"’1%%@5

ars twbssuhskehtyeshstrel Beheené r oMd Neart Wi LSS Y(a) ;
of hal ogen, and cyano, or R and R2 arejointed to form

-(@HB¢( Bhjcompatuadeiof Plorisilphdny| hegBdnZRF Si 2 5w alkoxy,
B), (1-2) a conpound of fornula (1) wherein Ris

IRowes Rileordly 1oser iad kylenple bbeeylal&yér havkyl Waeing one

two hal ogen atons as substituents on the benzene ring,

&id tFO §24ogrBuptPEy; 28 158y s bl teemoumh dfhd drendeny Bing,

wh%rﬁin R is |lower al koxy, R2 is phenyl |ower alKkyl,

8 %fHens| 2 8hBFPalkyf ®3%i ng one or two hal ogen atons

bstituent t b , 10 and Z i
oI PR D e RO Rl BT e
rel S r X I $ en ower a )
e A
according o gl4kthdd Whesoldsdde PaLIAN! i Bpaeed Ofp

LPL activation treatnent 1s a yperTi pi dem a
patient. in need of LPR-adtiRitd aGCORANG tiQ ¢laiml
wherein the patient in need of LPL activation
hypatribpi desianpobbse: pati ent. 10. A
benzene conpound represented by CGeneral 20 Fornul a
(la) WO 29092 IBONGPCIE IF0RY R2P2941m91- whBekeehnN the
(2-1) Rla is lower al koxy; R2a is phenyl |ower alkyl
Raviaat okt heeden el raciyl e cor tnsetaebst isuant sbese

sel ected fromthe gro consi sting of hal ogen, cyano,
Qﬁa:?ent. group ! 'ng g y

10. A benzene compound represented by General

Formula (la)

Rla

. R?30 z (1a)
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5 nitro; and Za is a group (a); (2-2) Riais |ower
al koxy; R2a i s hydrogen, phenyl; phenyl having one or

wo d9o13882¢ al koxy groups as substituents; phenRCT/IRRAER7059294

al kyl; or phenyl |ower alkyl having on the benzene
ring one or two substituents 10 selected fromthe
group consisting of hal ogen, |ower alkyl, hal ogenated
| ower al kyl, cyano, nitro, |aqwer al koxy, and

hal ogenat ed | ower al koxy; andiza is a group (d), (f),

or. . (2-3) Rla is lower alkoxy, R2a is
ﬁﬂ@%%%lﬂomer alkyl, and 15 Za is a group (e); or

. LS. | I k , d_Rla i
2 ?‘%,1Eﬁﬁﬁ%ﬁ%&’%ﬁ%ﬁm&“ﬁ%ﬁwﬁ yt a«satéfgrférlwil d
. ph I ' or_two_substituents sel ecte
E%§%¥Ph§%g$§épb§§%§$§t?gggo?n%a?%g%Wﬁ ?%Rﬁalﬁﬂﬁé%&h

@paRe: aleganahedy 20y} ousss ALkyl, apd hal ogenated nd
F y¥ % e DeNsené

| ower al koxy; phenyl [ower a aving o

miftgognenar zt Wos stibgtddgient)s sel ected fromthe group
consi sting of haloggi,xfomer al kyl , hal ogenated | owner

al ky+2) c¥'énas howes, alkvey; BROXYCAYELOYEN, CEOYY;

| ower al koxy, and hal ogenated 25 | ower al koxy; or
Pbeer LlahkylingavhagooneweyThweat kylkand oftips 3 phenyl
or hal ogenated phenyl; or Rla and R2a are joined to
poPmtiEHeTt Ph) Phémner Bbwe Phallsy bhemy Ipherarid 12aveirs ad kyl
ggggg(g%'the benzene ring one or two substituents
selected from the group consisting of halogen, lower alkyl,
halogenated lower alkyl, cyano, nitro, lower alkoxy, and
halogenated lower alkoxy; and Z® is a group (d), (£), or
(g):

(2-3) R™ is lower alkoxy, R? is phenyl lower alkyl, and
Zz% is a group (e); or

(2-4) R™ is hydroxy or lower alkoxy, and R?® is 1,2,3,4-
tetrahydronaphthyl, cycloalkyl lower alkyl, phenyl; phenyl
having one or two substituents selected from the group
consisting of halogen, lower alkoxy, cyano, halogenated
lower alkyl, and halogenated lower alkoxy; 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

alkoxycarbonyl, carboxy, lower alkoxy, and halogenated

lower alkoxy; or lower alkyl having one cycloalkyl and one
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-9o-
phenyl or halogenated phenyl; or R'® and R%*® are joined to
form ~-CH=C(Ph)- (wherein Ph is phenyl), and Z% is a group
(h).



