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1.1
X4 Perkin-Elmer-983 KBr BRUKER XL-
400 'HNMR  TMS CDCI, P NMR  85% H, PO, Finngan
TRACE MS Perkin-Elmer 2400  CHN
1.2
1.2.1 N'- 2- -N- -5- 1 15 mL. 20 mL
3 mmol 55 C 10. 5 mmol 20 mL
10 mmol 15 mL 0. 8 mol/L NaOH pH 8~9 6 h
vV 'V =8:1 1
1.2.2 N'- 2-  -N- 5- 2 N,
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6 mmol NaH 2 mL 6 mmol 5 mL 0.5h
5 mmol 1 5 mL THF 70 ~80 °C 6~12h TLC
10 mL 6 mL x3 NaOH
2

1.2.3 N- 2-  -N'- 5- 3 20 mL

2 0. 13 mmol 40 °C 13 mmol 30% H,0, 50 ~
60 °C 5h 10 mL 8 mL x3

3
2
2.1
la n=2 mp 94 ~96 °C 65% 'H NMR CDCl, & 1.57 m 1H 3’-H of furan

1.94 m 1H 4'-H of furan 2.08 m 1H 4'-H of furan 2.42 m 1H 3'-H of furan 3.57 t J=6.2 Hz
2H CH,Br 4.00 q 1H 5'-H of furan 4.23 m 1H 5'-H of furan 4.37 m 2H NCH, 4.22 m IH
5'-H of furan 5.99 d br J=3.4 Hz 1H 2'-H of furan 7.42 d *J,_, =5.6 Hz 1H CH=CF
/% C€39.36 39.11 H3.74 3.94 NZ&.88 9.12
1b n=4 mp 56 ~ 58 C 77% 'H NMR CDCl, & 1.79 ~1.98 m SH
CH,CH, 3'-H of furan 2.06 m 2H 4'-H of furan 2.42 m 1H 3'-H of furan 3.44 t J=6.6 Hz 2H
CH,Br 3.99 m 3H NCH, 5'-H of furan 4.22 m 1H 5'-H of furan 6.00 d br J=4.0 Hz 1H 2'-H

of furan  7.39 d *J,_, =5.6 Hz 1H CH=CF /% C43.21 43.00 H 4.59
4.81 N8.57 8.36
Ic n=5 mp 62 ~64 C 68% 'HNMR CDCl, 6 1.51 m 2H C 3 H, 1.66

m2H C 2 H, 1.91 m3H C 4 H, 3'-H of furan 2.06 m 2H 4'-H of furan 2.41 m 1H 3’-H
of furan 3.41 t J=6.3 Hz 2H CH,Br 3.97 m 3H NCH, 5'-H of furan 4.23 m 1H 5'-H of
furan 5.99 d br J=3.6 Hz 1H 2'-H of furan 7.39 d *J, , =5.6 Hz 1H CH=CF

/% C44.49 44.71 HS5.11 5.20 N8.25 8.02
3a n=2 R=Et mp 119 ~ 120 C 51% 'H NMR CDCl, & 7.44 d *J,_, =
5.6 Hz 1H CH=CF 5.98 d br J=4.0 Hz 1H 2’-H of furan 4.42 m 2H CH,N 4.00~4.25 m
2H 5'-H of furan 3.16 ~3.36 m 4H CH,SO,CH, 1.91 ~2.43 m 4H 3'-H 4'-H of furan 1.43 t
J=6.8 Hz 3H CH, IR KBr ¢, /cm™' 1704 1682 1657 C=0 1300 1126 0=S=0 1271

max

C—N 1182 C—F MS m/e % 320 M 0.88 /% C 44.89 45.00
H5.13 5.31 N8.88 8.75
3b n=2 R=nPr mp 136 ~ 137 C 46 % 'H NMR CDCl, & 7.45 d *J,_, =

5.6 Hz 1H CH=CF 5.96 d br J=3.2 Hz 1H 2'-H of furan 4.42 m 2H CH,N 4.00~4.24 m
2H 5'-H of furan 3.11 ~3.35 m 4H CH,SO,CH, 1.87 ~2.18 m 6H 3'-H 4’-H of furan CH,CH,
I.11 t J=6.2 Hz 3H CH, IR KBr o, /cm™' 1704 1679 1 660 C=0 1 337 1 126

max

0=S=0 1273 C—N 1180 C—F MS m/e % 334 M 0.44 /%
C46.66 46.71 HS5.93 5.69 N8.75 8.38
3¢ n=2 R=n-CgH, mp 95 ~97 C 49% 'HNMR CDCl, 6 7.43 d°J, =

5.6 Hz 1H CH=CF 5.97 d br J=3.4 Hz 1H 2'-H of furan 4.43 m 2H CH,N 4.00~4.24 m
2H 5'-H of furan 3.16 ~3.35 m 4H CH,SO,CH, 1.28 ~2.43 m 16H 6 xCH, 3'-H 4’-H of furan
0.88 t J=6.4 Hz 3H CH, IR KBr o,,/cm™' 1720 1690 1665 C=0 1350 1135 0=S=0

max

1275 C—N 1184 C—F MS m/e % 404 M 0.09 /% C 53.59 53.47



6 N'- 2- 0 -N- 5- 657

H7.41 7.18 N7.07 6.93

3d n=4 R=Ft mp 72 ~73 C 59% 'H NMR CDCl, & 7.41 d°J, , =
5.6 Hz IH CH=CF 5.99 d br J=3.8 Hz 1H 2'-H of furan 4.01 ~4.23 m 2H 5'-H of furan
3.91 m 2H CH,N 2.97 ~3.06 m 4H CH,SO,CH, 1.82 ~2.44 m 8H 2 x CH, 3'-H 4’-H of
furan 1.41 t J=6.4 Hz 3H CH, IR KBr o, /cm' 1712 1679 1658 C=0 1322 1 126

max

0=S=0 1263 C—N 1184 C—F MS m/e % 349 M+1 55.29 /%
C48.11 48.28 H6.27 6.03 N7.92 8.05
3¢ n=4 R=n-Pr mp 93 ~94 C 71% 'H NMR CDCl, & 7.41 d °J, , =

5.6 Hz 1H CH=CF 5.99 d br J=3.5 Hz 1H 2'-H of furan 3.99 ~4.24 m 2H 5’-H of furan
399 m 2H CH,N 2.93 ~3.05 m 4H CH,S0O,CH, 1.81 ~2.41 m 10H 3 x CH, 3'-H 4'-H of
furan 1.08 t J=6.9 Hz 3H CH, IR KBr o Jem™ 1708 1679 1658 C=0 1324 1126

max

0=S=0 1263 C—N 1184 C—F MS m/e % 363 M+1 13.17 /%
C50.01 49.72 H6.35 6.44 N7.60 7.73
3f n=4 R=n-CH, 46% 'H NMR CDCl, & 7.40 d *J,_,=5.6 Hz 1H

CH=CF 5.98 d br J=4.0 Hz 1H 2'-H of furan 4.00 ~4.26 m 2H 5'-H of furan 4.01 m 2H
CH,N 2.92~3.05 m 4H CH,SO,CH, 1.79 ~2.45 m 20H 8 x CH, 3’-H 4'-H of furan 1.41 t
J=6.6 Hz 3H CH, IR KBr o Jem™' 1714 1651 C=0 1131 0=S=0 1262 C—N 1183

max

C—F MS m/e % 433 M+1 2.26 /% C55.73 55.56 H7.90 7.64
N 6.48 6.37
32 n=5 R=Et mp 81 ~83 C 59% 'H NMR CDCl, & 7.39 d°J,_, =

5.6 Hz 1H CH=CF 5.99 d br J=3.6 Hz 1H 2'-H of furan 3.97 ~4.24 m 2H 5’-H of furan
3.97 m 2H CH,N 2.94~3.02 m 4H CH,SO,CH, 1.68 ~2.18 m 10H 3 x CH, 3'-H 4'-H of fu-
ran 1.40 t J=6.2 Hz 3H CH, IR KBr o Jem™' 1713 1656 C=0 1324 1129 0=S=0

max

1265 C—N 1184 C—F MS m/e % 363 M +1 13.69 /% C 49.55
49.72 H6.30 6.35 N7.56 7.73
3h n=5 R=n-"Pr mp 78 ~79 °C 66% 'H NMR CDCl, & 7.40 d *J,_, =

5.6 Hz 1H CH=CF 5.99 d br /J=3.9 Hz 1H 2'-H of furan 3.96 ~4.24 m 2H 5’-H of furan
398 m 2H CH,N 2.92 ~2.97 m 4H CH,SO,CH, 1.68 ~2.41 m 12H 4 x CH, 3'-H 4'-H of
furan 1.10 t J=6.6 Hz 3H CH, IR KBr o Jem™ 1 711 1 659 C=0 1 315 1 131

max

0—=S—0 1269 C—N 1183 C—F MS m/e % 377 M+1 17.61 /%
C51.13 51.06 H6.38 6.65 N7.64 7.45
3i n=5 R=n-CiH,, mp 77 ~78 C 48% '"H NMR CDCl, & 7.39 d *J,_, =

6.0 Hz 1H CH=CF 5.99 d J=4.0 Hz 1H 2'-H of furan 3.97 ~4.24 m 2H 5’-H of furan 3.97
m 2H CH,N 2.92~2.97 m 4H CH,SO,CH, 1.29 ~2.97 m 22H 9 x CH, 3'-H 4’-H of furan
0.88 t J=6.4 Hz 3H CH, IR KBr o Jem ™' 1717 1655 C=0 1320 1131 0=S=0 1266

max

C—N 1182 C—F MS m/e % 447 M+1 11.23 /% C 56.29 56.50
H7.43 7.85 N6.28 6.57

N'- 2-  -N- 5- n 45 70%
n=2 20% 1 12- 8
70% 1 2- 1 KOH 12 h

2 NaH TLC 1

2 '"HNMR MS
20% H, 0, 2
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2.2
'"H NMR 7.39 ~7.44 Jen
5.6 ~6.0 Hz 5’ 2 2
34 H IR 1650 ~
1700 cm ™! 2 0=S=0 1130 cm™'
1300 cm ™! C—N
1270 em ™! 1180 cm™ =C—F
MTT 3
A549 HCT-8 Bel-7402
1 x10* cellmL. ™ 96 200 pL 37 C 5% CO, 24 h
5x107° g/mL 54d 0. 04% MTT
100 pL 4 h DMSO 150 pl/
540 nm 450 nm = A - A/
A x100% A-549
3d 3i 12.75%  12.10% HCT-8  Bel-7402
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Synthesis of N' - 2-furanidyl -N’ -Alkylthioalkyl-
5-Fluorouracil and its Oxidized Products

WEI Jia TIAN Man-Man SHI De-Qing”
Key Laboratory of Pesticide and Chemical Biology Ministry of Education
College of Chemistry Center China Normal University Wuhan 430079

Abstract Nine N'-furanidin-2’-yl-N-alkylsulphonylalkyl-5-fluorouracils were synthesized via the oxidations
of N'-furanidin-2’-yl-N’-alkylthioalkyl-5-fluorouracils 2. The intermediates 2 were prepared by the reactions of
N'-furanidin-2'-yl-N° -bromoalkyl-5-fluorouracil 1 with sodium alkylsulfide. The structures of the products were
confirmed by means of '"H NMR IR MS and elemental analysis. The inhibitory activities of compounds 3 to
A549 HCT-8 and Bel-7402 cancer cells were tested in wvitro.
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