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agents. |. Synthesis and hypolipidemic activities of
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& (Kawamatsu Y, Asakawa H, Saraie T, et al. Studies on
antihyperlipidemic agents. Il. Synthesis and biological
activities of 2-chloro-3-arylpropionic acids. Arzneimit-
Forrschung, 1980, 30: 585-589), ik ifij J1] % & A1l i ik HX
£, BURTE A 38 (35 A SR 5 R 42 52 44 S5A0E:
LR B, BRI S RITEES) T3 1,

R LKMBOR R, iHE B SR T (2) iR
55, HAEE (3) Bt 2 Wik (4) Kk HiE k. Fooak
RE R A AL A W) 5~ 15, WE MR BRI & T (RS
AL-321), & A M GE A PR, TR B R AR
Bl AL S5 2R 2908 M, BRORIZSS IR YE A (AN Bk B Hr
HL 7 RUN) AIRE R4S S EE N ER . a6 19 %
7S FO 35 1 AT BE & =NH F1=S & A 7K il A il 7 B 21
PR B A F A S R AR A TS (B 14~18
IR AT GIMRVE S, (H FE AR 5 I35 1, Y R e e —
Wi LS e B g6 WERER D ENE,
HAZ 784 A& (Sonda T, Mizuno K, Tawada H, et al.
Studies on antidiabetic agents. Il. Synthesis of 5-[4-(2-
methyl-2-phenylpropoxy) -benzyl]thiazolidine-2, 4-dione
(AL-321) and related compounds. Chem Pharm Bull,
1982, 30: 3563-3673).
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Table 1 Activity of the compounds with altering chloropropionic acid moiety

Compd. R Hypog!yf:emic Lipid—IfJV\_/ering Compd. R Hypog!yf:emic Lipid—lf)V\_/ering
activity activity activity activity
COLEt
1 T 2 4 10 Iy 1 0
COEt \ﬁNH
2 I, 2 0 1 ) 0 0
COLEt z—\NH
3 Sohs 1 0 12 N 1 1
o
COEt rR_\s
4 SCOCH3 1 0 13 Y 0 0
o
NH, _0
5 ﬁ“ 0 0 14 O__NH 1 1
T Y
~—° R
6 SYNH 2 1 15 HNYNH 0 0
NH o
~S—° i
7 SYNH 3 3 16 \)jm 0 0
s
o
_O o]
3 S__NCHz 0 0 17 \:L/T 0 0
NS
o] [e]
o
D Yre
9 S NH 2 0 18 SYNH 0 1
[e]

w

BT R IR I PERE A E RS, T — P a8k
P (] 5 T A e — A - SR A, 3 R A S R A
IAREE (R) AN HH R (L), & &5 T3 2.

T2 RR R PR © 1EAR S A 5N
FERHPRAGEN:, @ ZBRIK LB 8E bR F G R
T B AN B ARSI, At S 27 T 7, T HoE
VA L1 45 4 RIS 2R BR B 5] NI 4 29,31 Al
35 MG VE AR . $ o O BE T 1K AT RE % (Sonda T,
Mizuno K, Imamiya E, et al. Studies on antidiabetic
agents. Il. Synthesis of 5- [4- (1-methylcyclohexylme-
thoxy) -benzyl]thiazolidine-2, 4-dione (ADD-3878) and
its derivatives. Chem Pharm Bull, 1982, 30: 3563-3673).
22 MSEKEINEMNEIE N7 EBEREROEER
XIS PR A, B T AN R FE IR B, A6 & s 141
T#3.

F 353K 2465 W I I I 1A BE A AN 8]0 i 1
A, LA AN B R 5~ A0, Bl il &4 7.27 .41 3%
P 9 T A R 3 B4 AN 5T ) 46 & 4 38 A1 39, ik T

AR — Bk (1) 45 B B2 2K IR 1 (654 46, 3318 T 48, 35
T 5045, Hod k&4 27.29.32.35 F1 41 [ 1% Al |5
JEIE PR IR 50, WL T 7. SRTTIX etk & WAE 7l i
KA ZGWF, S 00 T A0 T g 0 2 1, X AR
(25 R r RE e 450 EAELE SRR, 15 AR AT 8L,
TR ZR 22 BRR i R IR, B BERE M FIAS R OB,
2.3 FERAtE (BF) B RImEAIR K L PR it uk
JIE 0 B B 4, 3R 4 5 K AL A R B, BN IR
ik &) 2P RIS Bl &4 66 (RN IR
B, RSB A R GF 0 B, BRBE AR 1R — AL,
B2 VA T otk &9, 69 (BRI PR 3E) [ %
PSR, (2R . A &9 64 (RS ME A 22 42
PEABAEH,

24 KmHBBEMMEEFHOTE LRMGRAENE
VIR BRI AR, T PR SR A M X s VI 5
e, A BT IEE W o i B R e R S S P . 3R 5 A Pk
PEoR T3~76 15 BRIV M, SR S VE AL A 4 87
89 F190 tH I — L& MEAEH o
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Table 2 Activity of compounds with altering terminal phenyl
substituents and gem-methyl groups

Hypoglyce- Lipid-lower-

Compd. L R i o . .
mic activity  ing activity

7 CH, H 3 3
19 CH, 4-CH, 2 2
20 CH, 2-OCH, 3 2
21 CH, 3-OCH, 3 2
22 CH, 4-OCH, 1 2
23 CH, 4-C,H, 3 1
24 CH, 4-OC,H, 3 3
25 CH, 4-OH 1 3
26 CH, 3,4-(OCH,), 1 1
27 H H 3 4
28 H 4-CH, 3 2
29 H 2-OCH, 3 4
30 H 4-OCH, 3 3
31 H 4-C,H, 3 2
32 H 4-OC,H, 3 4
33 H 4-Cl 3 3
34 H 2,4-(OCH,), 3 1
35 H 3,4-(OCH,), 3 4
36 H 3,4,5-(OCH,), 3 2
37 H 3,4(-0-CH,-0-) 3 3

25 ERG5RTBEEMERFER 1R 5HRKIFM

e AL BT e Sk AL S Y R e i U T ()
HERI, R 6 5 L& YR 5 A SR T M X
WM . 25 RRW], A mis e S 0 1 B, A
22 I A 15 R B AN B i AR R 205 1, ik &)

Table 3  Activity of compounds with varied side chain length

Hypoglycemic  Lipid-lower-

Compd. A S ; L
activity ing activity
7 C¢HsC(CH,),CH,- 3 3
27 C¢H;CH,CH,- 3 4
38 C¢H;CH,CH,CH,- 2 1
39 C,H;CH,CH,CH,CH,, 2 1
40 C;H;CH(CH,)CH,- 3 2
41 C¢H.,CH,CH(CH,)- 3 3
42 C,H:CH,C(CH,),CH,- 3 2
43 (C¢H;),CHCH,- 1 1
44 (C¢H:),C(CH,)CH,- 2 3
CeHs._, Oz
45 é 3 1
46 CeHs- 1 1
47 3-CI-C4H,- 2 1
48 4-Cl-C,H,CH,- 2 2
49 2-CI-C¢H,CH,- 3 2
50 3,4-(CH,),-C;H,CH,- 1 1

95~97.100.102~104 F1 108 4%, $7~ JK 3K 5 7 ] 3 [4]
RN ER TR AR A S E .

26 EWEBMBAEMIERENKEY i kK
Il NG PRI 0GR, 7R p- S8 JE A gt Je 7
Fe TSI E S TPl R A gt
WE B, 25 9000 B IR — A RUR TSR S, R T
[ 0HE 32 B9, BRAk & 90 116 A1 117 Sh % 1 R 8 55, 4%
T~ P-4 L g o B 42 1) B2 2214 (Sohda T, Mizuno
K, Imamiya E, et al. Studies on antidiabetic agents. II.

Table 4 Compounds with replacing aliphatic chain/cycle moieties for the phenyl ring

Compd. A Hypog!y_cemic L_ipid—lo_w_er— Compd. A Hypog!y_cemic L_ipid—lo_w_er—

activity ing activity activity ing activity
51 CH,(CH,),CH,- 1 1 62 o 3 1
52 (CH.),CHCH,- 1 1 63 o= 1 1
53 (CH,),CCH,- 2 3 64 (yone 2 3
54 CH,CH,C(CH,),CH,- 3 1 65 ()—craon— 2 2
55 CH4(CH,),C(CH,),CH,- 2 2 66 Ok 3 2
56 CH,(CH,),C(CH,),CH,- 3 2 67 Oxee 2 1
57 CH,(CH,),C(CH,),CH,- 2 2 68 O 3 2
58 Geranyl 1 0 69 Do 3 2
59 Phytyl 0 1 70 Isobornyl 2 2
60 CH,=CHCH,C(CH,),CH,- 2 0 71 Bornyl 2 1
61 Phytyl-C(CH,),CH,- 1 0 72 Menthy! 1 1
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Table 5 Activity of the compounds containing polar groups

Hypoglycemic  Lipid-lower- Hypoglycemic  Lipid-lower-
Compd. A yp g'y' .p - Compd. A e g.y. .p L
activity ing activity activity ing activity
73 QCHT 3 3 82 (CHg)2CHNH .CH2CHp- 1 1
74 QCHZCHT 3 3 83 (CH3)3CNH-CHyCHz~ 1 1
7\ _
75 CQCHZCHZ 3 4 84 (CaHs)2N-CHaCHa 2 1
H3
76 QCHZCHT 3 2 85 (C3H7)2N-CH2CH2—~ 2 1
77 {_)—craoracry- 3 2 86 (is0-CaH) N-CHzCHz- 1 2
78 QCHchz— 3 2 87 o\/:\/N/CHZCHT 3 2
79 QCHzCHz— 2 2 88 H3ch\/:\/MCH2CH2— 1 1
CHs
80 “f\&cHchzf 3 3 89 [ n-cHacHz- 3 3
s
CHo—
81 SNH 1 1 90 { N-CHCHz- 3 4

Table 6 Activity of the compounds without attached oxygen atom to the left-hand phenyl ring

Hypoglycemic Lipid-lower- Hypoglycemic  Lipid-lower-
Compd. R v g.y. 'p . Compd. A w g.y. _p L
activity ing activity activity ing activity
/N
91 H,N- 2 1 100 HN\_/'\F 0 0
92 HscOsozNFF 2 1 101 ClOO(CHmf 1 0
93 CH,CH,CONH- 2 1 102 ClOO(CHz)A* 0 0
94 QCONH* 1 1 103 ClOCHr 0 0
95 H,NCH,CH,CONH- 0 0 104 HOOCHT 0 0
9% H,N(CH,);CONH- 0 0 105 QOCHZOCHT 1 2
97 C,H;,O0COCH,NHCONH- 0 0 106 (H30)3C(O:)COCHr 2 0
98 CH,CH,CH,NH- 1 1 107 HsCO § > Chz 1 1
H3CO
OC2Hs
99 CI—<\/ )—OCH3 1 0 108 HSCZ@CHT 0 0
CONH— H5Co

Synthesis of 5-[4-(1-methylcyclohexylmethoxy)-benzyl] FHIE AR AN T HL . &tk A5 66 HH T35 14 2R A1 AN
thiazolidine-2, 4-dione (ADD-3878) and its derivatives. RPN, BIERMAEY, RRiE— DK, i H
Chem Pharm Bull, 1982, 30: 3580-3600). it L% MtiE  FAH&AIMEA (ciglotazone), HEAT T IR NFIFFL .
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Table 7 Activity of 2-alkoxypyridyl-5-methylthiazolidinediones

Hypoglycemic Lipid-lower- Hypoglycemic Lipid-lower-
Compd. A e g.y. 'p L Compd. A P g.y. _p -

activity ing activity activity ing activity

109 = 1 1 114 { N-crzcr, 1 1
@ o N-cHacH
110 1 1 115 "/ 2CH; 1 1
CH3

11 e 3 2 116 ) cracra- 3 4
112 QCHzCHz* 2 1 117 QCHZCHF 3 2
113 (C,Hy),N-CH,CH,- 1 1 118 @CHzCHr 3 3

=N

A% SRR HEAT T PR AT BT T, WEME e — WA A
FAERRJE T, I5 73 RO 1A (0 P9 A 7 K A 20 53l VA o
KK N BRI B B AR 1, S5 R B i 3 &2
5, Ja &R 5 N IRAE KA e AR AR AR A
T R AT IR AL . AR B AT, T e A AT R R
BERRANR AR5 AL L RN, T 228 0 T A T Y e

P& A N T I R 9T, k06 45 SR 1% A B TR
ST B AR, DRI 28 1k 7 6P IR A% BB R F R k4R
s tRAL .
3 BWMIERMIRELEYFHAE
31 EWMIEMNERIEFTRENBMRE Wk s
Wy 73~77 S I A A& 1, SR NI E A e,
AN TR 3 5t 52 X 5 )RR A 48 0 TR IR B KK /N IR
HELE AR g, W MO A I ol = ER A R, TR
K 25% i %) B FOH I =R 10 700 &, SR mg-kgtd e
SRR TA TN 75 o B M, T 73,76 F1 77 3E MEAR
550 HE— B RTHE R T AR e REREA B (K 8), #
NGB A R IR AR A B A I, T T A7 AN 6] A7 3 1
RET . PeFEBE KA LL 288 3 MRk T I5 P
3.2 MENEIF EAEZE EREBK DULEW T4 E
(RS A, 2B ML A b ) AR R AN R e i B AR X

Table 8 Activity of the compounds with various pyridylalkyloxy
moiety. a: Effective dose (mg-kg*-d*) of 25% reduction in glucose of
diabetic obese KK mice after 4 day's successive oral administration.
b: Effective dose (mg-kg*-d*) of 25% reduction in triglyceride of
diabetic obese KK mice after 4 day's successive oral administration

Hypoglycemic  Lipid-lower-
activity? ing activity®

73 QCHT >50 >50
74 QCHchz— 49 38

7\ _
75 Qc”zc“z 40 3.0
H3f

Compd. A

76 [ )—ChiaCrp- 10 30
—
/N CHaCHaCHa—
7 (N} 2CH2CHz >50 >50
66 o 40 40
119 N/i\ CHoCHa— >50 >50
2 \ o
120 Ny Crete >50 >50
CHg

/A
121 QCHT >30 >25
H3C
122 {_-crche >30 30
123 O% 7.8 8.0
CHy—

R, SR SR 9.
RO RO RN, WEBE A 2 085 B9 o A7 51
NI AL B O, AT B AH AL & 3 T v, 49
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Table 9 Structures and activity of the compounds with various
substituents at pyridylalkoxy moiety. a: Effective dose (mg-kg*-d?)
of 25% reduction in glucose of diabetic obese KK mice after 4 day's
successive oral administration. b: Effective dose (mg-kg™d™) of 25%
reduction in triglyceride of diabetic obese KK mice after 4 day's
successive oral administration

Hypoglycemic Lipid-lower-

Compd. R, R, X . . R
activity? ing activity
124 H H OH 3.0 2.7
125  3-CH, H H 20 20
126 3-CH, H OH 2.7 3.4
127 3-CH, H CH,OH 10 10
128 H CH, H 20 20
129  5-CH, H H 20 20
130 5-CH, H OH 7.3 15
131 5-CH,CH; H H 6.0 6.0
132 5-CH,CH; H OH 54 5.4
133  5-CH,CH, H CH,OH 5.0 5.0
134 6-CH, H OH 2.2 2.3
135  6-CH, CH, H 4.2 5.0
136 6-CH, CH, OH 2.0 5.8
137  6-CH,OH H H 50 50
138  6-CH, OH H 50 50

U124 b 74, 126 th 125, 127 [1 125, 130 b 129 % . 4R
T AL E A b ) o ik i e PP IOV 1 8 55 PRI,
137 #1138 HEH AR -

X i A B 74.75.126.130~136 LL A% 1 %
S, AW 131 B B B 2 A, e AF ik
&P NI & B (Sohda T, Momose Y, Meguro K, et
al. Studies on antidiabetic agents. Synthesis and hypogly-
cemic activity of 5-[4- (pyridylalkoxy)benzyl] -2, 4-thia-
zolidinediones. Arzneimitt-Forschung, 1990, 45: 37-42),
33 RENEMNAYE AW 131 E 4 g
M (pioglitazone), £ R~ SL 3 W, 38 4% 11 A FrE AR JR
Jp5 KK /N BR TR 2.4~24.5 mg-kg™-d. Zucker A K B
0.1~10 mg-kg™-d*, 2L H 25 4 K%, 7] & 3 B H
A « e ML ARAE v JBR % 3R AT A B0 e ) K v
(1 IR ML PR RE X JBRE B 3R AT P S50 A P I J 2 o
O R 1 mg-kgt-d 45 24, AT AR 2 5 AL 5 7 40 B 7K
-, WA S5 0 6 5T K, (B AN 20 BE A A2 (strepto-
zocin) 175 3 f9 K B AR A %) B A0 T 5T K F, S s i A 21
A 1 2077 0 i e JR & 0 6 A (LA R T ) 21
ZARINEFH, IR iy R0 B0 0 0 B A0 T o 2 e A R,
AT T AR B 2 OB PR o A% 51 B AT IR

WAL, 1R AE AR FH J F=83%, 25 I FH 24 2 hik g, 2
W 16~24 h, 7 R 515824 (Ikeda H, Taketomi S,
Shimura Y, et al. Effects of pioglitazone on glucose and
lipid metabolism in normal and insulin resistant animals.
Arzneimitt-Forschung, 1990, 57: 156-161), £ Il R #F 72
RHUIEIRTT 2 BURE JR A 259, T 1999 - 7E H A&
IS FE AL T,

4 MR FIEREY1E AL

DABERR A S A BT 20 0F R, 75 LA I R A AR 2
ik (proof of concept), LAZ!4%) =l 4 i 2 B AR A A 25 P bt
K, B A 926 = HLFIEZT (mechanism of action). #f
FLAR A, MEAE 51 B 2 1 A0 i Ak 38 B DR TS A 2 A
(PPARy) #2l171. PPAR J& T 4% 2R K ik, A 3 Fh v AY:
PPARa, By, 43 7l A AR 2350 A6 G5 M FI T RE
PPARy = BELE B 15 p A0 i 5 2L 2R I 1A B 40 e 3
K. WS B R BT PPARY, 381 22 R ML AT ok
Xf JR B AR, KD 2 BB PRI IAEH
5 &g

ML % 1) ) A PR AU 7 A S R e PR b £ 0k
B A R FE AN 2 W F AL A, DL IR R A AL
6 A5 5 TR B 3 5 A 5 0, T P P ot I A SR AL S
H 1 5 AT ) L 28 A/ [ 5 A AT 45 oA ) it 4 1)
fiil (139, troglitazone) A~ [Rl], in -z Ak FH 71l & 48/ (15~
20 mg), A & AR P29 5 PE (IDT) ANBR R, KT
R o [ D 71 12 i FH L A 270 A A T P i 4D AT o

T GSK 2 & W & 1) 5 — /> PPARy i3 71 &' 4%
Sl (140, rosiglitazone) A 51 & O L& S A4 (1) KU, &
T 2008 44 B R AR E IR o {H 2016 SF R IE AL S 51 A
HIAG B AR o 0L T 1) R, AN AE A FH B 15 E HE
THRR,





