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Table 1 Physical constants and elemental analysis of compounds 2a ~ 4¢
Ele mental analysis / %
No. Formula n Rf" MP/ C  Yield % ° Found ( Calcd)
C H N
2a CoHi3 FN, Oy 2 0.34 89 ~ 90 93 49 .00( 49 .14) 5.39(5.33) 11 .19(11 .45)
2b G, HsFN, O, 3 0.34 67 ~ 68 94 50.71(50.80)  5.81(5.76) 10.62(10 .70)
2¢ C 4 Hy FN, O, 6 0.36 55 ~ 56 94 55.71(55.70)  6.60(6.67) 9.40(9 .42)
3a Cy9 Hsg FN, O, PS 2 0.65 il 58 56 .13(56 .40) 8.06(8.13) 4.52(4.43)
3b Cy) Hs, FN, O, PS 3 0.67 il 60 56 .78(56 .82) 8.20(8.16) 4.42(4 .38)
3c GCs3 Hsg FN, O, PS 6 0.67 Oil 50 58 .58(58.69) 8 .58(8.62) 4.14(4.09)
4a Gy HgFN O, PS 2 0.40 Syrup 43 58.25(58 .43)  9.02(9.07) 5.83(5.81)
4b Gy Hg FN, O, PS 3 0.42 Syrup 40 58 .77(58.76)  9.14(9.20) 5.73(5.70)
4c Cy Hy3 FN; O, PS 6 0.42 Syrup 46 60.23(61 .17)  9.40(9.50) 5.42(5 .37)
" The mobile phases : ethyl acetate- dichloromethane (1: 1) for 2a ~ 2c, petroleumetherethyl acetate (5: 1) for 3a ~ 3¢,
chlorofornr methanol (9: 1) for 4a~4c; ~ Yields of isolated pure compounds
Table2 'HNMR, ® CNMR, * PNMR and IR spectral data of compounds 2a ~ 4c
No. IR(KBr) cm™! ! HNMR( 6) 13 CNMR( §) 3 PNMR( §)
2a 3450, 695,1 665,1 513, 7.41(d,1H),5.98(d,1H) ,4.17(m,3H) ,3.96(m,3H) ,
1 480,1 421 ,1 370,1 257, 2.66 ~2.00( m,5H)
1 075,1 053
2b 3 430,3 078 ,1 688.,1 667, 7.42(d,1H) ,5.94(d,1H) ,3.90(m,4H) ,3.50( m,2H) ,
1 6381 4761 366,1 076 2.70( m,1H) ,2.45(m,1 H) ,2.10 ~1.80( m,5H)
2¢ 3461 ,3070,1 705,1 636, 7.36(d,H) ,5.97(d,1H) ,4.10~4.20( m,l H) ,3.98 ~3.80
1 420,1 366,1 074 (m,3H) ,3.63~3.56(m,2H) ,2.20 ~2.10( m,l H) ,
2.05~1.95(m,3H) ,1.65~1 .34( m,9H)
3a 2908,1 713,1 654,1 466, 0.85(t,3H,J=6.0 Hz,CH;) ,1 .20( brs ,26H,(CH,)3) , 13.8(C1) ,22.4(C2),29.1(C3 tol4), 83 .80,
1262,1 075,1 045,996 1.50( m,2H,0OCH,CH,) ,1 .79 ~2 .6( m ,4H ,3/ ,4,-( CHy),) , 25.5(C15) ,68 .2(C16) ,69.7(C17) , 83 .51
3.20 ~3.50( m,6H,CH, CHCH, ,OCH,( CH,) ;) ,3.71 ~4.23 76.8.,77.5( C-18) ,70 .1( CG-19) ,158( C-20) ,
(m,6H ,5/-CH2 ,OCH,CH, N) ,4.60(q,1/21 H,CH,CHCH,) , 138(C2l),122.2,121 .5( ¢-22) ,148( CG23) ,
4.70(q,1/21 H,CH, CHCH,) ,5.96(d ,H,2-H) ,7.40(d,1 H, 87.9( -24) ,32.6( G-25) ,31 .6( G26) ,
J=5.4 Hz,6- H) 71 .6( CG-27) ,70 .1( G-28) ,65 .3( C-28)
3b 2908,1 710,1 651 ,1 464, 0.85(t,3H,7=6.0 Hz,CH;) ,1 .20 ~1.50( m,30H,( CH,) 4 , 82 .34,
1260 ,1 075 - NCH, CH, CH, 0) ,1 .74 ~2 .46( m ,4H 3 ,4-CH,CH,) , 82.56
3.19 ~3.48( m,6H,CH, CHCH, OCH,( CH,)4) .3 .70 ~ 4 .20
(m,6H,5 CH, ,OCH, CHCH, N) ,4.50(q,1/2H,CH, CHCH,) ,
4.70( m,1/2H,CH, CHCH,) ,5.98(d,l H,2 - H) ,
7.36(d,1H,J=5.4 Hz ,6- H)
3¢ 2907,1 713,1 654,1 463, 0.85(3H,t,J=6.0 Hz -CH,) ,1 .20 ~1 .69( m ,36H ,( CHy) 4 , 83.78 ,
1 325,1 074 -NG,(CH;)4CH,0) ,1 .70 ~ 2 .40( m ,4H 3 4 CH,CH,) , 83 .51
3.20 ~3.61(m,6H,CH, CHCH, ,OCH, C;s Hy ) ,3.70 ~ 4 .20
(m,6H,5 CH, - OCH,( CH,),CH,N) ,4.50( m,l/2H,
CH, CHCH,) ,4.70( m,1/2H,CH, CHCH,) ,5 .98(d, 1 H,2-H) ,
7.39(d,1H,d=5 .4 Hz ,6- H)
4a 0.80(t,3H,GCs HyCHy) L1 .12(t,9H ,( CH;CH,); N) , 13 .8(C1) ,22.4(C2) 29 .1(C3 to14) , 62.5
1.13 ~1.22(brs ,28H,0CH,( CH,),,CH;) ,1 .80 ~2 .62 25 .7( CG15) ,68 .2( CG-16) ,66.5( C17) ,
(m,4H,3 4 -CHCH,) 3.07~3.17(q,6H,(CH;CH,);N) , 76.0,76.7( C18) ,68 .5( C19) ,158( CG-20) ,
3.39 ~3.60( m,6H,OCH, CHCH, O,OCH,( CH,)14) , 138( C-21) ,122.2,121 .5( G-22) ,148( G-23) ,
3.80 ~4.30( m,7H,5'- CH, ,OCH, CH, N,OCH, CHCH, 0) , 87 .9( C-24) ,32.6( C-25) ,31 .6( C:26) ,
5.96( brs ,1 H 2 - H) ,7 .35(d,1 H,6- H) 71 .6( CG27) ,70 .1( C28) ,65.3(C29),
8.32( C30) ,45.2( C31)
4b 0.85(t,3H,J=6.0 Hz,CHy) ,1 .20 ~1 .50( m ,30H ,( CH,) 4 , 62.3
-NCH, CH, CH, 0) ,1 .74 ~ 2 .46( m ,4H 3 ,4 CH,CH,) ,
3.07~3.17(q,6H,(CH;CH,);N) ,3.18 ~3.56( m,6H,
CH, CHCH, OCH, ( CH,)4) ,3.70 ~4 .21(m,7H,
5'-CH, ,OCH, CHCH, N,CH, CHCH,) ,5 .98(d,1 H,2'- H) ,
7.36(d,lH,J=5.4 Hz .6 H)
4c 0.85(3H,t,]=6.0 Hz ~CH;) ,1 .21 ~1.70( m,36H,( CHg) 4 , 62.7

- NCH( CH,),CH, 0) ,1 .70 ~2 .40( m ,4H,3 ,4-CH,CH,) ,

3.05~3.16(q,6H,(CHCH,y)5N) ,3.21 ~3.62(m,6H,
CH, CHCH, ,0CH, G5 Hy ) ,3.71 ~4.20( m,7H,5-CH, ,

- OCH,( CH,),CH, N,CH, CHCH,) ,5.98(d,1 H,2-H) ,
7.39(d,lH,d=5.4 Hz 6 H)
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Figure 2 Mechanism of ring- opening reaction
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Table 3 Antitumor activities of the title
compounds against PGA, cells in vitro

Compd . 5- Florouracil ~ Tegafur 2a 3a 4a

1Cso/ ug* mL™ ! 1.0 100 250 125 66

* PNMR( 85 % H; PO,
, Yanaco CHN

"HNMR( TMS )
)  Bruker AG P200HE

Corder MT3 ; Yanaco

s THF

PGA

10 % DMEM
co) . 24 ~30 h.
5 ,2a ,3a ,4a.

(37C,5%

1 2) ( 2a )
(5.0 mmol) 1.0 g,NaHCO; 0.7 g,
(30 mmol) 2.0 mL 10 mL , 80T
12 h, , ,
( 50C),
( -CH,Cl, =1:1) 2a.
2 3) ( 3a )
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(2.1 mmol)0.55 mL
0.025 g(0.1 mmol) ,
, 2a0.48 g(2 mmol) ,
65C 8 h, 3- -1,2-
0.71 g(2.1 mmol) , 5h, 0.066 g(2.1
mmol) , 0.5 h, s
( - =1:1), 3a.

50 mL

3 )
150 mmol ,
10 mL R 4d,

31.0 mmol,

(CH,CFCH,OH=9:1) .
4
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DESIGN, SYNTHESIS AND ANTTTUMOR ACTIMTY OF
PHOSPHOCHOLINE ANALOGS CONTAINING TEGAFUR

XU Xirr hua'  , CHEN Rur yu’

(1. College of Chemistry and Chenical Engineering , Hunan Univesity , Changsha 410082 , China ;
2. The State Key Laboratory of Elenento-organic Chemistry , Nankai University , Tianjin 300071, China)

ABSTRACT: AIM To synthesize the phasphocholine analogs containing tegafur and test their antitumor activity .
METHODS N -( 2-furanidyl)-5-fluorouracil reacted with multimethylene chlorohydrin in the presence of NaHCQ, in
acetonitrile at 80 C to give N -( 2-furanidyl)- N'-( hydraxyalkyl )-5-fluorouracil in high yield ( 293 %) . Its cyclic
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glycerothiophosphdlipid conjugate was synthesized by reaction of hexaethylphosphorous triamide , activated by a catalytic
amount of iodine, as the phosphorylating reagent with N -( 2-furanidyl)- N'-( hydraxyalkyl )- 5 fluorouracil and 1- G
hexadecyl glycerdl as well as sulfur in a one-pot. Cyclic glycerothiophospholipid- nuclecsides conjugate readily reacted
with triethylamine to give the title compounds. RESULTS Nine new compounds (2a ~ ¢, 3a ~ ¢ and 4a ~ ¢) have
been synthesized. Their structures were confirmed by IR, " HNMR, " CNMR, * PNMR and elemental analysis .

CONCLUSION  The title compounds (4a ~¢) showed antitumor activity against human uriaryl bladder cancer cell and
more effective than the tegafur.

KEY WORIS: nuclecside ; phosphocholine analags ; antitumor activity





