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Figure 1  Structures of compounds series A and B
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Scheme 1  Route of synthysis of compounds 1, 2 and 3

Table 1 Physical corstants and elemental analysis of compounds 1a ~ b, 2a~ b and 3a ~ q

X
0.0
@N\“@ e
) . T
i e TS 2a,2b

R CH3
Ele mental analysis
Compd . Formula R” R" Yield % Mp/ C Calculated Measured
C H N C H N
la Gy Hy NO, 4-OH 74.6 237 72 .44 418  5.28 72 .94 420  5.46
1b G H;, NO 2-OH 75 .4 147 72 .44 418 5.28 71 .91 4.1 5.26
2a Ci7 Hi3 NOy 4-0OH 62 .8 224 73 .11 4.69 5.02 73 .00 4.74 5.25
2b G, Hj; NO, 2-OH 67.6 197 73 11 4.69 5.02 73 .02 4.75 5.18
3a G, H;NO, 7- CH; 4-0H 98 .7 211 73 11 4.69  5.02 72 85 4.51 4.92
3b G, H;NO*H,0 7- CH, 7-oH 70..9 164 68 .68 5.0 4.7 68 .57 457 4.75
3¢ CgHsNOj*H, 0 6 CH, ,7- CH; 4-0OH 83 .6 214 69 .44 5 .51 4.50 69 .52 5.41 4 .88
3d  CgHs NO, 6 CH, ,7- CH, 7-oH 76 .8 215 73 .70 5.16  4.78 73 .62 534 4.97
3¢ G Hs3NO*1/2H,0  7- OCH, 4-0H 86 .5 190 67.10 4.64  4.60 67.05 453 4.38
3f G, H3NO*2/3H,0 7- OCH, 7-0OH 623 169 66 .44 470 4.60 67.05 453 4.38
3g  CgHsNO, 7- OCH, 4-0CH, 87 .4 167 69 .89 489  4.53 70 .00 494  4.63
3h C3 Hy3 NOy 7- OCH, 4- COOH 41 .0 290 66 .87 4.05 4.33 66 .75 4.22 4.30
3i Cyo Hy7 NOy 7- OCH, 4'- COOEt 78 .5 188 68 .37 4 .88 3.99 68 .33 4.79 4.29
3j Cig Hy5 NO;s 7 ,8- OCH; 4-0H 82 .1 214 66 .45 4 .65 4 .31 66 .66 4.72 4.18
3k Cis Hy5 NOy 7 ,8- OCH; 2'-OH 725 192 66 .45 4 .65 4 .31 66 .23 4 .51 4.20
31 Cp3 Hys NOy*1/3H, O 6-mr Hex ,7- OCH; 4-0OH 64 .9 172 71 .67 6.71 3.63 71 .74 6 .85 3.52
3m Cpu Hys NO, 6~ Hex ,7- OCH; 2'-0OH 76 .8 215 73 .62 5.34 4.97 73.70 5.16 4.78
3n  CgH;NO, 7-OCH; 8-CH; 4-OH 82.1 218 69 .89 489  4.53 69.73 4.91 4.52
30  CgH;sNO, 7-OCH; 8-CH; 2-OH 91 .5 233 69 .89 489  4.53 69 .66 4.88 4.82
3p CgH;NOs .H,0 7- OAc 4-0OH 57.6 182 63 .34 443 4.0 63 .44 4.11 3.97
3q C3 Hi3 NOy 7- OAc 2- OH 59 .4 152 66 .87 4.05 4.33 67 .06 4.26 4 .44

" If not noted, R or R =al H
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Table 2 Data of ' HNMR Spectroscopy and EF MS of compounds 1a~ b, 2a~ b and 3a ~ q

Compd. ' HNMR( DMSG dy) EF MS

la 6.45(d,1H,J=9 Hz,3-H) ,6.69(d,2H,I=8 Hz,3/ ,5’-H) ,7.14(d,2H,J=8 Hz,2/ ,6/-H) s 265(100 % ,M") ,264 ,236,120
7.40(d,1H,J=8 Hz,8-H) ,8.03(dd,l H,J=8/2 Hz,7-H) ,8.06(d,1H,J=9 Hz,4H) ,
8.12(d,lH,J=2 Hz 5 H) ,8.65(s,lH,CH=N) ,9.37(s,l H,OH)

1b 6.50(d,1H,J=9 Hz,3H) ,6.79~7423(m,4H,Ar’-H) ,7.45(d,1H,J=8 Hz,8-H) ,8.07(d,l1H, 265(100 % ,M") ,264 ,236 ,120
J=9 Hz 4 H) ,8.13(dd,1H,J=8/2 Hz,7-H) ,8 .28(d,1H,J=2 Hz,5-H) ,8.70(s 1 H,CH=N)

2a 2 .45(s ,3H,4CH;) ,6.20(s ,1 H,3-H) ,6.75(d,2H,J =8 HZ,??/ ,5’-]—1) ,7.23(d,2H,J=8 Hz, 265( M) ,262,250 ,234 ,174,
2 6-H),7.75~7.83(m,3H,5,6,8 H) ,8.67(s,1H,CH=N) ,9.51(s,l H,OH) 120(100 %)

2b 2 .44(s ,3H ,4 CH;) ,6 .38(s,1H,3-H) ,6.79 ~7 .23( m,4H ,Ar/- H) , 279( M) ,262,250 ,234 ,174,
7.75 ~8.00( m,3H,5,6,8-H) ,8.76(s,l H,CH=N) ,8.99(s,l H,OH) 120(100 %)

3a 2 .41(s,3H,7-CH;) ,6.78(s,1H,3-H) ,6.79(d,2H,J=8 Hz,3/ ,5’-H) ,7.10(d,1H,J=2 Hz, 279(100 % ,M" ) ,262 ,250 ,236 ,
8 H) ,7.15(dd,1H,J=8/2 Hz,6-H) ,7.34(d,2H,J=8 Hz,2 ,6-H) ,8.68(d,1H,J=8 Hz,5H), 224,187,132,120
8 .83(s,lH,CH=N) ,9 .67(s,l H,OH)

3b 2 .44(s ,3H,7-CH;3) ,6 .72 ~7 .41(m,7H .3 ,6,8,Ar’-1—1) ,8.60(d,1H,J=8 Hz,5H) , 279(100 % ,M" ) ,262 ,250 ,234 ,
8 .96(s,l H,CH=N) ,9.67(s,1 H,OH) 120

3c 2 .31(s,6H,6- ,7-CHy) ,6.77(s ,1 H,3-H) ,6 .82(d,2H,J=8 Hz,3 ,5-H), 293(100 % ,M") ,278 ,276 ,265 ,
7.19(s,1H,8-H) ,7.37(d,2H,I=8 Hz,2 ,6-H) ,8.50(s,l H,5H), 264,250,237 ,188 ,146 ,120
8 .87(s, 1 H,CH=N) ,9.72(s,1 H,OH)

3d 2.31,2 34(each s ,6H,6,7-CH;) ,6 .87 ~7 .44(m ,6H,3 ,8 ,Ar-H) ,8 .46(s,l H,5 H) , 293(100 % ,M*) ,278 ,276 ,265 ,
9.03(s,lH,CH=N) ,9.39(s,l H,OH) 264,248 ,186 ,120

3e 3.87(s,3H,7-OCH;) ,6.72(d,1H,J=2 Hz 8- H) ,6 .83(d,2H,J=8 Hz,3/ ,5/-H) s 295(100 % ,M") ,278 ,267 ,266 ,
7.02(s,1 H,3-H) ,6.99(dd,l H,I=8/2 Hz,6-H) ,7.38(d,2H,I=8 Hz,2 ,6-H) , 252,148,120
8.80(d,lH,J =8 Hz,5-H) ,8.85(s, | H,CH=N) ,9.75(s,l H,OH)

3f 3.87(s,3H,7-OCH;) ,6 .86 ~7.37(m,7H,3 ,6,8,Ar/-H) 8.71(d,1H,J=8 Hz,5-H) , 295(100 % ,M") ,278 ,267 ,266 ,
8 .85(s,l H,CH=N) ,9.36(s,1 H,OH) 250,148,120

3g 3.81,3.87(each s ,6H,7- ,4’-OCH3) ,6.73(d,1H,J=2 Hz ,8-H) ,6 .99(d,3H,J=8 Hz, 309(100 % ,M" ) ,294 292 281 ,
6,3 ,5-H) ,7.00(s, H,3H),7.44(d,2H,J=8 Hz,2 ,6-H) ,8.77(d,1H,J=8 Hz, 266,250 ,238 ,148 ,120
5-H) ,8 .84(s,lH,CH=N)

3h 3.86(s,3H,7-OCH;) ,6 .81(d,lH,J=2 Hz,8-H) ,6.97(dd,lH,J=8/2 Hz ,6-H) , 323(100 % ,M") ,306 ,295 ,294 ,
7.02(s,1H,3H) ,7.41(d,2H,J=8 Hz,3 ,5-H) ,8.00(d,2H,J=8 Hz,2 ,6-H) , 267,250,190 ,148 ,120
8 .72(d, 1 H,J=8 Hz,5-H) ,8 .83(s,l H,CH=N) ,12.30(s,] H,COOH)

3i 1.35(t,3H,J =7 Hz ,Bt-CH;) ,3 .87(s ,3H,7- OCH;) ,4.25(q,2H,J=7 Hz ,Et CH,-) , 351(100 % ,M*) ,334,323 ,306 ,
6.85(d,1H,J=2 Hz ,8H) ,7.00(dd,l H,J=8/2 Hz,6- H) ,7.06(s,l H,3-H) , 295,278 ,250 ,234 ,148(100 %) ,
7.47(d,2H,J=8 Hz,3 ,5-H) ,8.04(d,2H,I=8 Hz,2 ,6-H), 120
8.76(d, 1 H,J=8 Hz 5 H) ,8.87(s,lH,CH=N)

3j 3.80,3.90(each s ,6H,7 ,8- OCH;3) ,6.70(s ,1 H,3-H) ,6 .81(d,2H,J=8 Hz ,3’ ,5/- H) , 325(100 % ,M") ,310,297 ,282 ,
7.08(d,lH,J=8 Hz,6-H) ,7.34(d,2H,J=8 Hz,3 ,5-H) ,8.54(d,1H,J=8 Hz,5H) , 254,120
8 .81(s,H,CH=N) ,9.72(s,l H,OH)

3k 3.84.,3 .94(each s ,6H,7- ,8- OCH;) ,6 .88 ~7.40( m ,6H,3 ,6 ,Ar’-H) s 325(100 % ,M") ,310,296 ,282 ,
8.53(d,lH,J=8 Hz,5H) ,8.98(s,lH,CH=N) ,9.39(s,l H,OH) 266,218,120

31 0.84(t,3H,J=7 ,Hex CH;) ,1 .30 ~1 .64( m,8H ,Hex-4CH,) ,2.58(t,2H ,6- CH,-) , 379(100 % ,M" ) ,362,351 ,308 ,
3.96(s,3H,7-OCH;) ,6 .64(s 1 H ,3-H) ,6.76(s,l H 8 H) ,6 .83(d,2H,J=8 Hz,3 ,5-H), 294,280 ,252,120
7.35(d,2H,J=8 Hz,3 ,5'-H) ,8.55(s,l H,5H) .8 .81(s,| H,CH=N) ,9.72(s,l H,OH)

3m 0.84(t,3H,J=7,Hex CH;) ,1 .20 ~1 .65( m ,8H ,Hex-4CH,) ,2.57(t,2H ,6- CH,-) , 379(100 % ,M" ) ,362,351 ,308 ,
3.89(s,3H,7-OCH;) ,6 .88 ~7 .41(m,6H,3,8 ,Af-H) ,8.54(d,1H,J=8 Hz,5H) , 294,280,265 ,120
9.01(s,lH,CH=N)

3n 2.19(s,3H,8-CH;) ,3.90(s ,3H,7- OCH;) ,6 .66(s ,1 H,3-H) ,6 .81(d,2H,J=8 Hz,3 ,5'-H), 309(100 % ,M*) ,294 ,292 281 ,
7.01(d,1H,J=8 Hz,6-H) ,7.35(d,2H,J=8 Hz,3 ,5-H) ,8.63(d,1H,J=8 Hz,5H) , 266,238 ,204 ,162 ,120
8 .81(s,lH,CH=N) ,9.68(s,l H,OH)

30 2.21(s,3H,8-CH;) ,3.92(s ,3H,7- OCH;) ,6 .86 ~7 .40( m,6H,3 ,6 ,Ar/- H) , 309(100 % ,M") ,294 ,292 ,281 ,
8.60(d,l H,J =8 Hz,5-H) ,8.98(s,l H,CH=N) ,9.38(s,l H,OH) 280,266 ,252 ,238 ,120

3p 2 .31(s,3H,7- OCOCH;) ,6 .74(s ,1 H,3-H) ,6 .80(d,2H,J=8 Hz,3/ ,5’-H) ,7.14(d,1H, 323( M) ,281 ,280 ,264 ,253 ,
J=2 Hz 8 H) ,7.27(dd 1 H,J=2/8 Hz,6-H) ,7.00(d,2H,I=8 Hz,3 ,5-H), 252,134,120 ,43(100 %)
8.89(d,1H,J=8 Hz,5H) ,8.96(s,|H,CH=N)

3q 2 .31(s,3H,7-OCOCH;) ,6 .87 ~7 .47(m,7H,3 ,6 .8 ,Ar-H) ,8 .87(d,1H,J=8 Hz,5H) , 323( M*) ,295 281 264,252,
9.00(s,] H,CH=N) ,9.42(s,1 H,OH) 120(100 %)

; 6 7
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4- (3h) 4 - 6-(4- ) (
2- , 1a) ( ) 6 300 mg(1.7
mmol) , 200 mg(1.8 mmol) 95 %
6- (3m) 50 mL, 1 S 1 h,
. 340 mg, 74.6 % . R
Table 3 In vitro antitumor activities of the 237 C 1b 2a.2b 3
- o a a~
analogues MTT IC,, (ug* mL™ ") 2a,2b, q
No. HI-60 KB HCT8 Bel-7402
3c >10 6.7 3.3 6.2 ’
3d >10 6.3 5.9 5.9
3e >10 5.2 6.1 6.3 REFERENCm .
3f >10 6.6 6.2 5.7
3g >10 6.2 7.0 7.0 [1] Ebbinghaus SW, Mohler JL, Marshall ME. Renal cell
3h >10 8.6 7.7 7.8 carcinoma: the background, rationale and current
3j >10 >10 9.8 9.5 development of coumarin as a potential therapeutic agent
3k >10 7.9 6.4 6.1 . . L.
A]. O Kennedy. Coumarin: Biology, lication and
jm “10 7o 02 >0 [Mad] Acti I\Z England : Joh ngy Al:ips P
30 ~10 63 62 62 e of Action [ M]. England: John Wiley and Sons Press ,
3p >10 5.2 6.1 6.3 1997.209 - 239..
3q >10 5.8 6.1 5.9 [2] XUS, XU SP, LI LM. Synthesis of 6- or 7- styrylcoumarand
their anti-tumor activities [ J]. Acta Pharm Sin (
) , 2000 ,35(2) :103 - 107 .
[3] XUS, XU SP, LI LM. Synthesis of substituted 4
styrylcoumarin and their anti-tumor activities [ J]. Acta
Yanaco MP-500D , yleow ! L]
Pharm Sin ( ), 2001 ,36(4) :269 - 273 .
. Jeol-90 , TMS [4] Tto K, Maruyama J. Studies on stable diazoalkanes as
VG ZAB-2F Carlo Erba 1106 potential flurogenic reagents I. 7- substitute d- 4
diazomethylcoumarins [ J]. Chem Pharm Bull , 1983 ,31(9) :
GFs4 - H
3014 - 3023.
> ° [5] Jainamma KM, Sethna S. Studies in furan derivatives . Part
4 (3] 6 Bl 4 - VII[J]. ] Indian Chem Soc , 1973 ,50(9) : 790 - 792 .
7 [6] 4 [4] [6] Jainamma KM, Sethna S. Studies in some formylcoumarins

[J1. ] Indian Chem Soc , 1973 ,50(9) :606 - 608 .

SYNTHESIS OF 4 , 6 OR7- SUBSTITUTED
PHENYLI MINOMETHYLENECOUMARINS AND
THEIR ANTICANCER ACTIVITIES

XU Song , XU Shrping, LI Larr min

(Institute of Materia Medica , Chinese Academy of Medical Science and
Peking Union Medical College , Beijing 100050 , China)

ABSTRACT: AIM A series of substituted phenyliminomethylenecoumarins derivatives was designed in order to
find compounds possessing anticancer activities. METHODS  Title compounds (1a ~ b, 2a ~ b and 3a ~ ) were
synthesized and screened by several anticancer models in vitro . RESULTS Twenty one new compounds ( 1a~ b, 2a~
band 3a ~ q) were synthesized and screened. Structrues of the new compunds were determined by MS, HNMR and
elemental analysis . Twelve compounds (3c, 3d, 3e, 3f, 3g, 3h, 3j, 3k, 3m, 30, 3p, 3q) showed inhibitory effects
on HCF8, KB and Bel7402 cell lines in uitro . CONCLUSION Some compounds had certain anticancer activities and
were worth further studying .

KEY WORDS: coumarin; Schiff s base ; anticancer activity





