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Abstract

- Isoferulic acid (1) has been identified to have i
vivo antihyperglycemic activity. The lowering ef-
fect of plasma glucose by isoferutic acid in IDDM
Tats 1S more active than that in NIDDM rats. The
antihyperglycemic mechanism is not only to en-
hance glucose utilization in peripheral tissues but
also to reduce hepatic glaconeogenesis. In order to
study the structure and activity relationship of
isoferulic acid (1), 23 isoferulic acid analogues were
prepared by chemical synthesis and their antidia-
betic activities were evaluated. All these ana-

logues were characterized by spectrometric analysis.

Fifteen compounds were selected to evaluate the
glucose uptake of soleus muscle cells from strepto-
zotocin induced diabetic rats. It showed that 6, 11,
16, 22, and 24 were more active than that of isofer-
ulic acid (1). Compound 6 and 11 have the most
remarkable activities.
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3-Hydroxy-4-methoxycinnamic acid ( Isoferulic
acid) (1)
isovanillin (10.0g » 658 mmole) ~ malonic acid

(13.0g » 125.0 mmole ) ;57 pyridine (20ml) »
3 Ao piperidine (5 ml) @7 —8/e54E > 4
s HEEE(10mD) » F & BRI E o
B LEELS el (110g-86
%) ;mp. :232~234°C (Lit*232~233C)
34-Dimethoxycinnamic Acid (3)

B veratraldehyde (2.0 g > 120 mmole) ~malonic
acid (2.5 g » 24.0 mmole ) 4% 6 ml pyridine »
3 A | ml piperidine &Abbah 1 2 k84
MALEEBEE S #1ee 3 (228:88%)
mp. © 182~184°C (Lit’ 180~182C) ;
34-Methylenedioxycinnamic acid (4)

B2 piperonal (2.0g » 133 mmole) ~ malonic acid

(3.0g 288 mmole) /&# 6 ml pyridine » if u
A 1 ml piperidine » #&AbA4 1 2 H 5565+ X

LEAE B4R 1A (21g°82%)
m.p. : 244~245°C (Lit®242~243C)
3-Ethoxy-4-methoxybhenzaldehyde (5)

Ex isovanillin (20 g » 13.2 ramole ) ~ ethyl bromide

(1.0ml » 13.4 mmole ) ~potassium carbonate ( 1.0
g > 7.2 mmole) $# 10 ml P& » @35 32 /)8 »
BBk E A= R PRI o BRI F B
BV HRERER IHEMS (17871 %)
mp. : 51~52°C (Lit.” 51°C)




3-Ethoxy-4-methoxycinnamic acid (6)
Bita4 5 (1.0 g 5.6 mmole) ~ malonic acid
(1.0g > 9.6 mmole ) #%#> 5 mlpyriding » 3 Ao
0.1 ml piperidine » #1840 1 245 84 » UL
B AR 15465 (1.0g0 81%) imp.:
176~177°C (Lit.* 176~177.5C)
4-Methoxy-3-propoxybenzaldehyde (7)
B isovanillin (2.0 g > 13 mmole ) ~ propy! bromide
(2.5ml »27.5 mmole ) ~potassium carbonate ( 1.0
£7.2 mmole ) ~potassium iodide( 1.0 g6 mmole )
$# 10mi FBY - RAA S 2 ik Bt - Tt
B SHEEHmT (192°74%) ; mp. : 48
~50°C (Lit.*51°C)
4-Methoxy-3-propoxycinnamic acid (8)
BAtA47 (10g» 5.15mmole) ~ malonic acid
(1.0g 9.6 mmole ) &% 5 ml pyridine » 3 A
0.1 ml piperidine > #&KAb&4h 1 ZH &84 - T8
Ve B i SIS 8> (097g:80%) smp.:
158~159°C ; IR (KBr) cm” : 1672 (C=0) -
1628 and 1597 (C=C) ; 'H-NMR (500MHz -
CDChL) 6 *1.04 (BH » ¢+ J=75Hz ' CH;) -
183~190 (2H >m » -CHy-) 397 (3H s>
4-OCH;) »399 (2H ¢+ J=6.8Hz » 3-OCH,-)
628 (IH d»J=159Hz H-w) 686 (1H d
J=83Hz'H-5)706(1H*d'J=18Hz H=2) -
710 (1H»dd > Ji=83Hz » J,=18Hz » H6)
770 (1H *d > J=I58Hz » H-B) ; PC-NMR
(500MHz : CDCl;) & * 104 (-CHy) »224
(-CHp) » 560 (-OCH;) » 706 (-OCHy)
114 (Cs) » 1115 () 1147 (Ch) »123.0
(Cs) +127.0(C,) 1 147.1 (Cy) » 1488 (Cy) »
152.0(Cy) + 1724 (-COOR ) ; EIMS m/z (relint)
(%) 236 [M]7(71) +194(100) > 179(43) -
133 (15) 77 (15) » 51 (11) - Anal. Caled for
CisHisO4 - C,66.09; H, 6.83 « Found : C,66.05;
H6.84 -
3-Benzyloxy-d-methoxybenzaldehyde (9)
A isovanillin (2.0 g » 13 mmole ) ~benzy! chloride
(2.0mi » 174 mmole ) ~potassium carbonate ( 1.0

g’ 72mmole) £ 10ml F& » KAL&HH5 297
ERG UTBERE LAY (23g0 72
%) ;mp.:61~63C (Lit"*63°C)
3-Benzyloxy-4-methoxycinnamic acid (10)
BRiL4479 (20 g » 8.3 mmole) ~ malonic acid
(20g+ 192 mmole) ;&% 5 mi pyridine » Ao
A0.1 mi piperidine » #k4bad 1 Z ka4
MALEE B S H 10 (2158°92%) ;
mp. : 214~216°C (Lit."! 214~216C)
3-Acetoxy-4-methoxycinnamic acid (11)
BAS41 (20g » 103 mmole) > KBS ELET
(50ml - 529 mmole) » BAREEEE =N E
BRBE 48 ﬁA***M?ﬁ@%%’
t4n 11 (212g787%)  mp. : 205~206
°C (Lit"2202°C)
4-methoxy-3-Propionoxycinnamic acid (12)
Bit44s 1 (1.0 g+ 5.15 mmole)  propionic
anhydride (5.0ml » 39.0mmole) » #&1it44 11
Z IR TIEe ek - VLEBES
et 12> (031g°24%) mp. : 160~
162°C ; IR (KBr) em™ : 1761 (-OC=0) - 1674
(C=0) - 1627 and 1608 (C=C) ; 'H-NMR
(500MHz ' CDCl;) 6 =127 (3H 1+ =16 Hz »
-CH;) »261 (2H g J=7.6Hz » CHy-) - 3.84
(3H's5°40CH;) »628 (1H d»J=158Hz »
Hw) »695 (IH dJ=86 Hz » H-5) +725
(IHd J220Hz»H2) »737 (\H  dd >
Ji=85Hz - J=2.1 Hz " H-6) »768 (IH>d»
J=159Hz » HB) ; "C-NMR (500MHz - CDCl; )
8 :9.1(-CH;) » 273 (CHy-) + 560 (<OCH; )
1123 (Cs) > 1157 (Cy) » 1222 (G) 1272
(C) »1280(Cs) » 1402 (Cy) + 1458 (Cp) -
153.3(C4) » 1720(-OCOR) + 172.3(-COOH) ;
EIMS m/ (relint) (%) :250 M}* (14) -
194 (100) 179 (23) »57 (28) ° Anal. Caled
for Cj3H,405 : C, 62.39; H, 5.64 - Found : C, ;H o
4-Ethoxy-3-hydroxybenzaldehyde (13)
H 34-dihydroxybenzaldehyde ( 20 g - 145

mmole ) -~ potassiom carbonate (20 g 145




mmole) -~ ethyl bromide (1.2 ml » 16.1 mmole )
B DMF (20ml) > #diia T4 20 /8% » fo
K3k 1A ethyl acetate ZH » BLK > fo b & F&E
BARIATFEER v EKBHEE » 13440 13
(1.03g°43%) i mp. : 127~128C (Lit” 125
~126C)
4-Ethoxy-3-hydroxycinnamic acid (14 )
Bib4e413(1.0g> mmole) ~malonic acid (1.0
g * 9.6 mmole) ;E¥ pyridine (5 ml) » #HAivA
piperidine (0.5ml) - #&Abédy 1 2 H a8 -
A LEHEBE RiFeS9h 14 (1072°85%)
mp. : 211~212°C (Lit."* 208~209°C )
4-Benzyloxy-3-hydroxybenzaldehyde (15)
B 34-dihydroxybenzaldehyde (20 g » 145
mmole ) -~ potassium carbonate (20 g - 145
mmole) ~benzyl bromide (2.0mi » 16.8 mmole )
B DMF (20ml) : 44ty 13 2 k84
W ether B& A4 1S (1.02°31%)
mp. . 119~121°C (Lit.” 120~121°C)
4-Benzyloxy-3-hydroxycinnamic acid (16)
BAb4415 (1.0g » 44 mmole ) ~ malonic acid
(1.0g > 9.6 mmole) ;&# pyridine (5ml) » #
#oA piperidine (0.5ml) - x4t44 1 2 HkH
fia » LLEHE R &34 160 (098¢g - 87
%) ;mp.: 191~192°C ; IR (KBr) cm’ : 3547
(Ar-OH)» 1685(C=0) 1669 and 1612(C=C);
‘H-NMR (500MHz - DMSO-dg) & :5.15 (2H »
s'-CHyr) 622 (1H d > J=160Hz » H-at) -
699 (1H+d»J=84Hz H-5) *7.04 (1H dd »
J=83 Hz /=18 Hz H6) -7.08 (1H d-
J=18Hz+H2)731(1H +»/<73Hz H4) >
737 (2H > t» J<15Hz » H-3 and H-5') + 7.43
(IH d»J=160 Hz - H-B) »746 (2H-d -
J=13Hz H-2 and H-5 ) +9.23(1H 5+ Ar-OH ) »
12.18 (1H» bs 1 -COOH) ; “C-NMR (500MHz
CDCh) & :69.7 (-CHy-) + 1138 (Cs) » 1145
(Cy) 164 (Cy) 1207 (Cs) + 1273 (Cy)
1276 (Cr&Cs) 1278 (Cy) » 1283 (Co&
Cs) » 1370 (Cy) » 144.1 (Cp) + 1470 (Cs) »

148.7(Cy) + 167.7 (<COOH)  EIMS mv/z (relint)
(%) :270{M]* (4) »91 (100) 65 (12) »
51 (5) - Anal, Cald for CgHuO; : C, 71.10; H,
522 » Found : C,70.84; H,526 -
Methyl 3-hydroxy-4-methoxycinnamate (17)
Bdt44s1 (1.0g > 5.1 mmole) » p-TsOH (0.1
g 0Smmole) * R &EKFE (40mi > 1 mole)
PRAE@AR 24 /1 R R TAE R
KRR B AR R MBS 17
(087g°81%) smp.:76~78C (LitS 78~
79°C)
Ethyl 3-hydorxy-4-methoxycinnamate (18)
Eibadn 1 (10g > 5.1 mmole) + p<TsOH (0.1
g 05mmole) - REAZBEE (60ml > 1 mole)
F£EA 250 ml RAHEP RIS S 2 HEY
o BB RELE S METEL 4L
18- (098286 %) ;mp.:55~57C ; IR (KBr)
cm™ 13364 (Ar-OH) » 1698 (C=0) » 1640 and
1613 (C=C) ; 'H-NMR (500MHz + CDCl;)
§:131(3H ¢ J=7.1Hz»-CH;) +3.90 (3H »
5140OCH;) »423 (2H » ¢ » J<7.1 Hz » -OCH,-)
626 (1H>d > J=158Hz Hw) - 682 (1H d »
J=83Hz H5) »700 (1H dd » ;=83 Hz
J=21Hz H6) »711 (1H>d»J=23 Hz
H-2)»757(1Hd>J=159Hz ' H-§) : "CNMR
(500MHz - CDCL;) & : 143 (CH;) » 560
(-OCH;) 603 (-CHx) 1105 (Cs) » 1130
(C) 1164 (Cy) + 1217 (Cg) » 1281 (Cy) »
1444 (Cp) » 1459 (C3) + 1484 (Cy) + 1673
(-COOR) EIMS m/z (relint) (%) :222[M]
*(100) 177 (86) - 145 (26) +133 (32) -
150 (56) +89 (61) »77 (59) +51 (64) »
Anal. Cald for C;;H140s : C, 64.85: H, 6.35
Found : C, 65.68; H,6.88 o
Propyl 3-hydroxy-4-methoxycinnamate (19 )
BRit441 (1.0g » 5.1 mmole) » p-TsOH (0.1
g>0.5mmole) » & & KEHEE(75ml 1mole) »
RACEAn 17 208 - TR bk &




silica gel (60 mesh) B4 B4 » AR Fleik
Aibir o T4AEE 19 (108g°89%) ¢ IR
(KBr) em™ : 3545 (Ar-OH) + 1701 (C=0) -
1655 and 1618 (C=C) ; 'M-NMR (500MHz -
CDChL) 6 :096 (3H ¢+ J=74Hz» -CH;) -
1.70 (2H » sxt » J=7.13Hz » -CH,-) » 3.89 (3H >
5*4-OCH;) :4.13(2H¢» J=68 Hz ' -OCH,-) -
627 (1H d+ J=159Hz > Hu) 1681 (IH d »
J=83Hz HS) »700 (1H > dd > J;=83 Hz
J=20 Hz »H-6) »7.11 (1H 1 d» J=20 Hz
H-2):756(1Hd>J=160Hz HB) ;: "C-NMR
(500MHz » CDCl) & : 104 (-CHz) »22.1
(-CHy) »559 (-OCH;3) 660 (-OCHy) >
1105 (Cs) > 1130 (C) » 1163 (Cy) - 1217
(GCs) +128.1(Cy) » 1444 (Cp) + 1458 (C3)
148.5(C,) * 1674 (-COOR ) ; EIMS m/z (relint)
(%) 1236 MJ"(74) »194(82) » 177 (100) »
150 (43) +89 (33) ° Anal. Cald for Cj3H,¢0s
C, 66.09;H, 6.83 - Found : C,65.68; H,6.88 -
3-(3-Hydroxy-4-methoxyphenyl)-N-methylacry
lamide (20)
BitA4 1(1.0g-5.15mmole) ~ §45 (10ml) »
BHEEEAL 2 SOCL (1ml » 4 mmole) =55 =
BB > REEIRE TR IR » 13 F B850
4%z 3-hydroxy-4-methoxycinnamoyl chloride » #§
sbAb S MEN R FE (10 m) - &
methylamine 40 % 7Ki&#% (5 ml > 58mmole ) &
FER R R (10ml) » S THREE B8
1€ i# Ao 3-hydroxy-4-methoxycinnamoyl chlo-
ride 4% 0.5 N BF o A P ER B 1B
BEER KL R TR EIIRBAK » R4S
GENK UAFBLER 344 20 -
(032g-30%) smp. : 151~153°C ; IR (KBr)
cm’ 13347 (ArOH) - 3244 (-NH) - 1648
(Amide-T) - 1585 and 1533 (C=C) - 1556
(Amide-l1) ; 'TH-NMR (500MHz » DMSO-ds )
6 1268 (3H>d - J=47 Hz » N-CH;) 377
(3H:5°4-OCH;) *635(1H d > J=157Hz »
Ha) »691 (IH>d»J=83 Hz ' H-5) + 694

(1H»dd » J;=83Hz  /=17Hz » H6) 697
(1H'd>J=1.7Hz H-2) »725(1H d» J=157
Hz  HB) »793 (1H» g J=46Hz » -NH-) »
9.15 (IH s » A-OH) : PC-NMR (500MHz
DMSO-ds) & :25.6 (-NCH3) »55.6 (-OCH; )
1121 (Cs) - 133 () » 1194 (C,) 1202
(Gs) »127.8(Cy) + 1384 (Cp) 1467 (C3)
149.1 (C4) » 165.7 (<CON-) ; EIMS m/ (rel.int )
(%) 207 M]* (100) »177(90) » 145(26) >
117 (21) 89 (22) »78 (22) »51 (23) -
Anal. Cald for C;;H;sNO; : C, 63.76; H, 6.32; N,
6.76 - Found : C,63.53; H,6.27; N,6.49.
3-(3-Hydroxy-4-methoxyphenyl)-N,N-dimethyl
acrylamide (21)

B4 1(1.0g5.15mmole) ~ £45 (10ml) »
B¥# #4482 SOCh (1 ml» 14 mmole) # g
3-hydroxy-4-methoxycinnamoyl chloride » & #
dimethylamine (5 ml * 49 mmole) - {&ib44
20 Z M ATEEBRLE S TS
21’ (073g:64 %) s mp.: 160~162C R
(KBr)em™ : 3158 (Ar-OH) » 1645 (Amide ) -
1586 and 1534 (C=C) ; 'H-NMR (500MHz
CDCly) 6 :3.06(3H ' bs 'N-CH;) *3.08 (3H -
bs »N-CH;) -388 (3H s 40CH;) 671
(IH d:J=152 Hz - Hw) 680 (IH 4>
J=83Hz H-5) 698 (1H dd ;=83 Hz »
J=l9 Hz »H6) 715 (1H-d > J=19 Hz
H-2)756(1Hd+J=154Hz HP) ; "CNMR
(500MHz : CDCk ) & : 360 and 374
(N(CHz)) 560 (-OCHz) 1106 (Cs) -
1126 (Cy) » 1154 (Cy) » 1216 (Cg) + 1290
(Ci) +1422(Cp) » 1458 (C3) » 1480(Cy) -
167.0 (-CON-) ; EIMS m/ (relint) (%) :
21 MIT (71) - 177 (100) - 145 (28) 117
(20) -89 (21) »77 (14) »51 (13) - Anal.
Cald for C;H,sNO; : C, 65.14; H, 6.83; N, 6.33
Found : C,65.13;H,7.21; N, 628 -




3-(3-Hydroxy-4-methoxyphenyl)-N,N-diethylac
rylamide (22)
BAbLA471(1.0g+5.15mmole ) » 45 (10ml) »
BA# 482 SOCL (1 mi» 14 mmole) %4
3-hydroxy-4-methoxycinnamoyl chloride » & %t
diethylamine (4 ml » 38 mmole) - f&4t44% 20
2 K o 4§ silica gel (60 mesh) S22 ¥ »
3k 24 Bthyl acetate * n-Hexane=1 : 1 & 38548
1t » A Ethyl acetate /% & n-Hexane B4 & »
etk 220 (053g 0413 %) s mp. 1995
~101.5C : R (KBr) cm™ : 3155 (Ar-OH) >
1643 (Amide ) » 1583 and 1528(C=C) ; '"H-NMR
(500MHz * CDChL) & : 1.17 (3H » bs »
N-C-CHz) 122 (3H » bs * N-C-CH;) 345
(4H » bs *N-(CHC),) *3.88(3H54-OCHs ) »
592 (1H»s ' Ar-OH) 665 (1H ' d > J=154
Hz'Hw) 680 (1H:d+J=83Hz»HS5) »
698 (1H>dd > J;=83Hz » J=17Hz » H6) -
745 (1H »d» J=2.1Hz ' H-2) +7.60 (IH d »
J=153Hz » HP) 5 "C-NMR (500MHz » CDCl; )
§ :13.2and 150 (N(C-CHs),) »41.1and42.3
(-N(CH-C);) +560 (-OCH;) »110.5 (Cs) >
125 (Cy) » 1158 (Co) » 1216 (Gs) -+ 1291
(Cy) » 1421 (Cp) » 1458 (C3) » 1480 (Cy) >
166.0 (-CON-) ; EIMS m/ (relint) (%) :
249[M])* (70) 177 (100) » 145 (24) > 117
(16) +89 (19) »72 (20) o Anal Cald for
CiH;oNO; : C,67.45; H, 7.68: N, 5.62 » Found :
C,6746;H,7.10;N,548 o
1-(3’-Hydroxy-4’-methoxycinnamoylpyrrolidi
ne (23)
LS4 1(1.0g-5.15mmole ) ~ 45 (10ml) »
RAR#EE 422 SOCL (1 ml » 14 mmole) #
3-hydroxy-4-methoxycinnamoyl chloride - % 2
pyrrofidine (4 mi » SOmmole) -+ #&1b44 20 2
FEHH ULEBREE - 154tbih 23
(0.77g+61 % ) ;m.p.: 160.5~161.5C ; IR(KBr)
cm” : 3177 (Ar-OH) > 1645 (Amide) - 1581
and 1533 (C=C) ; '"H-NMR (500MHz  CDCls)

& 1192 (4H » bs» 3 and4’-CH,-) »3.57 (4H >
t*J=67Hz>2 and 5-CHy-) 389 (3H» s>
4-0OCH;) 656 (IHd > J=153Hz ' Ha) >
680 (1H d>J=83HzH-5) 699 (1H rdd »
J=83 Hz =20 Hz » H-6) »7.17 (1H »d >
J=20 Hz »H2) 760 (1H+d» /=155 Hz »
Hp) : P"CNMR (500MHz » CDCl;) & : 243
and 26.1 (Cy and Cy) »46.1 and 46.6 (Cy and
Cs) »56.0(-OCH;) » 1106 (Cs) » 112.8(C,) -
116.8 (Cq) 1215 (Cs) 1289 (Cy) » 1417
(Cy)»1459(C3) 1 148.2(Cy) » 165.1(-CON-) ;
EIMS m/z (relint) (%) 247 M]* (56) -
177 (100) 145 (27) » 117 (18) >89 (22) -
70 (33) ° Anal. Cald for C,H;7NO; : C, 68.00; H,
6.93;N, 5.66 = Found : C,65.33; H,7.10; N,548 -
1-(3’-Hydroxy-4’-methoxycinnamoylpiperidin
e (4)
B4t44 1(1.0¢°5.15mmole) ~ 45 (10ml)
B## k482 SOCh (1 ml > 14 mmole) %5
3-hydroxy<4-methoxycinnamoyl chloride » & g
piperidine (4 ml » 40mmole) - 4&AtA45 20 2
Kk WA A F BB SIS 24 (064g -
48%) ;mp.: 160~161°C ; IR (KBr) cm™ :
3163 (Ar-QH) + 1638 (Amide) » 1572 and 1534
(C=C) ; 'H-NMR (500MHz : CDCl) § :
1.58 (4H » qui » J=5.5Hz » 3’ and 5’-CH,-) + 1.65
(2H » qui » J=5.5Hz » 4-CHy-) 359 (4H >
bs 2 and 6-CHy-) »3.89 (3H 5+ 4-OCH;) >
6.73 (1H+d» J=152HzH-) +680 (tH+d >
J=83Hz>H-5) 697 (1H *dd » J;=83 Hz -
J=20 Hz »H-6) »7.14 (1H d» J=2.1 Hz s
H2):754(1H d>J<153Hz H-B) ; BC-NMR
(500MHz - CDCl) & :24.7 (Cy) »260and
264 (CyandCs ) *460and47.3 (Cr and Cg)
560 (-OCH;) 1106 (Cs) 1126 (C) -
1157 (Cy) » 1214 (Cs) »129.1 (Cy) » 142.1
(Cy)1458(C3) » 1479(Cy) * 1656(-CON-) ;
EIMS m/z (relint) (%) :261[M]* (100) -
177 (78) »145 (22) + 117 (20) »84 (46) -

]




55 (15) < Anal. Cald for C;sHoNO; : C, 68.94; H,
7.33;N,5.36 = Found : C,68.78; H,7.32; N,5.36 o
1-(3’-Hydroxy-4’-methoxycinnamoyl)morpholi
ne (25)
BbA4 1(1.0g°5.15 mmole) ~ 45 (10ml) »
RE# A2 SOCL (1 ml» 14 mmole) # &k
3-hydroxy-4-methoxycinnamoyl chloride » & $1
morpholine (1 ml » 1.5 mmole) - 4&{b44% 20
ZHEEG 0 ATEMERSS - M40 25
(0.64g > 48 %) s mp. : 195~197°C ; IR (XBr)
em : 3180 (Ar-OH) - 1643 (Amide) » 1574
and 1533 (C=C) ; '"HINMR (500MHz - CDCls)
§ 1362 (4H s ps+ 2 and 6-CHy-) »370 (4H »
s»3 and5-CHy-) 390 (3H » 5+ 4-OCH;) »
573 (1H s Ar-OH) - 667 (I1H d» J=153
Hz ' Ha) > 681 (1H d>J=83Hz»H-3) -
698 (1H 1 dd » J)=83Hz » J=1.7Hz » H6) >
713 (1H d > J=1.7Hz H-2) »7.59 (1H + d -
J=153 Hz ' HP) s "C-NMR (500MHz » CDCl;)
§ 1425and 462 (Cyand Cg ) »56.0 (-OCH3) »
669 (Cyand Cs) +110.5 (Cs) » 1125 (C,)
1145 (Co) 71217 (GCs) 1288 (C,) » 143.]
(Cp)>1459(C3) 1 148.1(Cy) » 165.8(-CON-) ;
EIMS m/z (relint) (%) :263 M]* (28) -
177 (00) 145 (21) » 117 (24) » 89 (37) >
78 (27) +56 (48) ° Anal. Cald for CysH;NO;
C, 6387, H, 6.51; N, 532 « Found : C,6346 ; H,
6.53;N,4.83 -
cis-3-Hydroxy-4-methoxycinnamic acid (26)
Hiba45 1 (2g » 103 mmole) » 54 DMF (5
ml) » ERTF  ASS AUV BREE 2 /- 48
B ARk 4atk + S silica gel (60 mesh) 4484
B BAZR I FEE =100 : | Bibden
WAL A FEERE QA4 26 (0422
21%) 5 mp. : 103~105C ; IR (KBr) em™ *
3525 (Ar-OH) 1697 (C=0) » 1608 and 1579
(C=C) : 'H-NMR (500MHz ' CDCl;) & :
378 (3H * 5 4-0CH;) +5.75 (1H 4 » =129
Hz'Ha) »670 (1H d > J=129Hz + HB) -

7

689 (1H - d>J=84Hz'B-5) »7.09 (1H ' dd
J=83Hz /=16 Hz H-6) 728 (I1H d>
J=1.7THz » H-2) EMSm/; (relint) (%) :
194 M1* (100) » 179 (38) 133 (37) » 105
(15) »77 (15) -
3-(3-Hydroxy-<4-methoxyphenyl)propionic acid
(27>
Bita4 1(1.0g>5.15 mmole ) ~ 10 % palladium
charcoal (0.1 g) & 12 % potassium hydroxide (20
mi) + ZARR, 3R Par Shaker R B iRE—
B e A celite JERRY 0 TR 6N EESEAE S I
i ethyl acetate 3XHR » $00R R KB 4374 + WL ether
BEES 1S4 270 (082g:812%) imp. :
145~148°C (Lit." 146~150°C )
trans-2-(3-Hydroxy-4-methoxyphenyl) cyclo-
propanecarboxylic acid methy! ester (28)
B £ f4bs7 (20> 358 mmole ) BN &% (10
ml) ~ #4874 (10ml) » & carbitol (30ml) #
Ao # E 65°C o # E N-nitroso-N-methyl-
4-toluenesulfonamide (10 g : 46,7 mmole) M
Zak (S0ml) » EEABIEHA L2 RAR
% B4 g diazomethane & 5.5% o 4 L4
#dg 4 diazomethane ZERER > > =5 ~ ~10
CZF o BISHEAS —SF L4417 (20g -
4.8 mmole ) » Z&#(40ml) ~ — & Fxx(16mi)
B palladivm (1) acetate (16 mg) HRAER T
B =5 ~ —l0C T @RIFH— 80 - HRIE
T8 I R RAEZ palladium (II) acetate 24 celite
R > RSB EE bk - 4 silica gel
(60mesh ) EAEB 47 - LLARA © Tz =200
1 Bk Bpigihikib sy 28(1.8g°86 %)
IR (KBr)cem™ 13544 (Ar-OH) » 1725 (C=0) ;
'HNMR (500MHz » CDCL) & : 123 (1H -
ddd » J;3=83Hz » Jy3,~65Hz » Jy03=4.6 Hz »
H-3a) » 1.52 (1H » qui » J35=4.7Hz » J349.3
Hz » Jya3p=4.7 Hz » H-3’B) » 1.80 (1H » sep »
Jyo=41Hz Jp3,=86Hz ' J;377~48Hz ' H-1") »
243(1H dddJ;z=4.0Hz 1 Jy:3:=6.3 Hz * J23579.3
Hz 'H-2") *368 (3H - s--OCH,) 382 (3H *




5+ 40CH;) 573 (1H > bs » AcOH) 660
(1H > dd » /=82Hz » J=2.1Hz » H6) > 662
(1H>d*J=20Hz H-2) »673 (1H d » J=8.2
Hz »H-5) ; "C-NMR (500MHz * CDCL) § :
16.7(Cy ) »23.7(Cy) »258(Cy ) »51.8(-OCH;)
56.0 (4-OCH;) 1107 (Cs) - 1123 (C,) >
118.1 (Cg) + 1332 (Cy) » 1453 (Cy) » 1457
(C4) » 1740 (-COOR) ; EIMS m/z (relint)
(%) :222M]1* (87) - 163 (71) +131(89) -
103 (100) +91 (52) o Anal. Cald for CjsH4O, :
C,64.85,H,6.35 - Found : C,64.86; H,6.39 -
trans-2-(3-Hydroxy-4-methoxyphenyl) cyclo-
propanecarboxylicacid (29)
B4 28 (1g > 45mmole) -+ xn F8% (15
mi) &S50 SAdtskiza G ml) > HER
TS N o R ERAEIA KR (10g) ~ %
#k (T0ml) RREEE 3ml) ¢ HE 5k
<k > A Ethyl acetate 3= ki BLK » &R
AR EBIRY - oAV FEER A
EWoRiafaE M G e 8 SLLER A
KBS 344729 (082°84 %) ;mp.:
99~100°C ; IR (KBr) em’ : 3527 (Ar-OH) -
1680 (C=0) ; 'H-NMR (500MHz * CDCl)
6 1132 (1H > ddd * J;3,=80Hz » J,3,=6.8 Hz -
Jrasp=A T Hz »H-3'0) 159 (1H » quti » Jyrpp=4.7
Hz » J;35=9.3 Hz * Jyo3=4.7Hz » H-3'B) » 1.80
(1H > qui » J;o=44 ¥z » J;3,=8 4 Hz » Jp5=4.4
HzH-1") 2251 (1H > sep  J;2=37 Hz > Jy3,:=6.3
Hz+Jy359.5Hz H-2' ) »3.85(3H s> OCHy) -
560 (1H > bs » Ar-OH) > 6.61~6.64 (2H ' m »
H2andH-6) +6.75 (1H d» J=8.1 Hz » H-5) ;
BCNMR (500MHz » CDCly) & :17.2 (Cy)
27(Cy) +267(Cz) »56.1 (-OCHy) » 1107
(Cs) » 1123(C) » 1182 (Cg) » 1328 (Cy) »
1455 (C3) » 1457 (C4) » 1794 (-COOH) ;
EMS m/z (relint) (%) 208 pM)* (46) -
163 (45) - 131 (79) + 103 (100) - 91 (70) »
77 (46) - Anal. Cald for C;;HpOy : C, 6345; H,

5.81 » Found : C,62.79;H,5.75 -
3-(3-Hydroxy-4-methoxyphenyl)-2-methylacryl
icacid (30)
B isovanillin (1.0 g * 6.6 mmole ) »methyt malonic
acid (1.5 g » 12.7 mmole ) #&#> pyridine (Sml) >
bAoA piperidine (1.3 ml » 13.2mmole) i@
v NS 0 B4R 1] 88k (10 ml) -
R TER D HRERES 151044 30 -
(0.64g:47%) imp.:173~175C ; IR (KBr)
cm” 1 3276 (Ar-OH) - 1668 (C=0) - 1611 and
1580 (C=C) ; 'H-NMR (500MHz » DMSO-ds )
6 :201(3H:s» a-CH;)3.78(3H'5+4-OCH; ) »
690 (1H d » J=84Hz ' H-5) 6.94~6.96 (24 >
m>H2andH-6) »745 (IH s »HP) +9.12
(1H's-Ar-OH) - 12.29 (1H + bs » -COOH) ;
PC-NMR(500MHz : CDCh) 6 : 142( @-CHs) »
559 ({OCH;) » 1123 (Cs) » 1168 (C;) »
1224 (Cs) +1262 (Cy) 1285 (C;) 1383
(Cp)1146.3(C3) > 1484(Cy)+ 167.0(-COCH);
EIMS m/z (relint) (%) :208[M]* (100) -
162 (21) 147 (28) 91 (23) »65 (18) -
Anal. Cald for C;HO4 : C, 6345; H, 581 -
Found : C,62.40; H,590 -

&~ WEwpHHHBReER

#§ streptozotocin (STZ) #HE-2 485k &,
B3R CC WLk tapi( 5x10°) E# DEDM ¢ -
# 3TCHBAMBHRIE 30 4548 - 5 4T
CoCro Fr fm s AR rA B A 37°CHE R K
PR RE 30 548 BB oA BIER )R
A (10%4107 + 10° & 10°M) enssmiibady 1
~43 6111617202224 2527 ~
29 & 3030 448 0 #F 2-1-"Cl-deoxy-D-
glucose (2-DG) RAE 5 #-4# (isotope Z &k
EB025puCi/ml) > REMRE BV AL 2L
b RE o FFRBAOLTE - RN LURE
EEITR T B CC MRk =k » B 1L
1M NaOH ## =A@ lysed 4% ¥ A scintillation vial
#t 1 ml scintillation flvid %45 E® » #A B

-




-counter R &eradioactivity » B! <15 2! ée 2 ¥} 2-DG
HEREF o Fihey o i d cytochalasin B (50
uM) #4554 AR — Biap T alS Sk B — MR
g - FIAARE &R THE-HREE -
BPeT 435t $t 2-DC & — R F -
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