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1-Aryl-5-fluorouracil derivates are synthesized by the reaction of 5-fluorouracil with diaryliodonium salts.

5-Fluorouracil () is an important antitumor drug, which Experimental

since its discovery has been the subject of study for the prepa4elting points were taken on a Yanaco Micro Melting Point apparatus
ration of derivatives which might have improved therapeuticand are uncorrected. UV spectra were recorded on a Beckman DU-50
efficacy. Some derivatives such as 1-(tetrahydro-2-furanyl)- 5.spectrophotometer. Infrared spectra were recorded on a Nexus 470 FT-IR

i 2 _hi 5.  spectrometetH-NMR spectra were recorded on a Nexus 470 FT-IR
]]:{;Jrgr]o;:)r?sci Ifllu(oFrguz rgzil or Iz'tzolg;furz), i_ﬁ e?:;%:%ﬂ%g;?_g_ spectrometetH-NMR spectra were recorded on an Advance DMX 500

. . . spectrometer at 500MHz (i, dDMSO solution with TMS as internal
fluorouracil (HCFCﬁ haye shown bet_ter therapeutic ej"ﬂcacy sFandard). Mass spectra V\feqrse recorded on a MAP GC-MS spectrometer.
than1. In order to find improved antitumor drugs which are  The diaryliodonium salts were prepared by standard procetures.
derivatives ofl, many different types of its derivatives have  General procedure for the synthesi@at2f To a well stirred solu-
been prepared which are substituted at tharid/or N posi-  tion of 1 (Lmmol) in dry DMF (10 ml), NaH (2 mmol) was added and
tions.>1*However, the arylation df at the N or N®positions ~ the stirring was continued for 2h. ATX" (1.5 mmol) was then

has not been reported. Since diaryliodonium salts are efficierffdded, and the mixture was heated at 70-80°C for 36-48 h. After the
electrophilic arylating agents which have been effective at creaction was over (monitored by TLC), the DMF was removed under

. b - vacuum and the residue was portioned betweesCCKR20 ml) and
12
N, S, etc,”® we investigated the reaction betwegnand water (20 ml). The aqueous layer was washed withGCH2x20 ml)

diaryliodonium salts. In this paper, we report a facile methodang then adjusted to pH = 3~5 with 1N HCI, extracted with @4

for the synthesis of arylated productsldfom the reaction of  (3x20 ml), and the combined organic extracts were dried over anhy-

diaryliodonium salts witi under basic conditions. drous magnesium sulfate. The solvent was evaporated and the residue
was purified by column chromography over silica gel eluted with
ethyl acetate: hexane = 1:2~2:1. The products were obtained as white

(o] o) e]
o] . : i
E en F A X" IDVE N F oo HN F or yellow solids and were recrystalized from absolute ethanol. Yields
HN | NaH J\ | 2 > J\ | H l\ [ and melting points are listed in Table 1.
OJ\N O™™n O™>N (o]
H

e 2a:'H-MR: 7.47 (5H, m), 8.22 (1H, dI=6.77Hz), 11.82 (1H, brs);

1 IR: 3063, 1666, 1276, 768; U\ ., (EtOH) 273 (pH 1, 7, 13); MS:

a. R=H, X=Cl, b. R=4-Me, X=Br, c. R=4-Cl, X=C m/z206 (M); Anal. Calc. for GH,FN,O,, C: 58.25, H: 3.40, N:
d. R=4-MeO, X=I,e. R=3-NO,, X=I,f. R=CH,CONH, X= R 2 R 13.59, Found: C: 58.11, H: 3.43, N: 13.66.

2b: IH NMR: 2.4 (3H, s), 7.38 (4H, m), 7.42 (1H, #:6.82Hz),

9.02 (1H, brs); IR: 3069, 1683, 1271, 819; W, (EtOH) 273.5
- . . B (pH 1, 7, 13); MS:m/z220 (M"); Anal. Calc. for G,HFN,O,, C:

Whenllwafj rea‘ated W"E.Sﬁd'“m h%d”de and theplAX", g4 50 11: 4.09, N: 12.73, Found: C: 59.88, H: 4.11. N: 13.55.
mono-ary a.te pro ucts whic Were C aracterlzeH-le\_/IR, 2¢:1H-NMR: 7.49 (2H, m)v 7.55 (2HY m)’ 8.19 (1H,ﬂF6.65HZ),
IR and typical mass fragmen_tlon_ patterns were obtained (se€1.46 (1H, brs); IR: 3066, 1682, 1271, 825, 612; Wy;  (EtOH)
Table). The position of arylation ih was determined by the 274 (pH 1, 7, 13); MSM/z=240 (M); Anal. Calc. for GHCIFN,O,,
Shugar-Fox methdd in which the bathochromic shift in UV C: 49.90, H: 2.49, N: 11.64, Found: C: 49.98, H: 2.52, N: 11.78.
from neutral to alkaline pH of the 3-substituted products ofJ éﬁ;:-’)\“\é%ﬁfg (SH), SI?? 63-82 1(2?682),172-% g23l-2|, &13( 7(ét1(g|l_5| d,
uracil (20~30 nm shift) is compared with the lack of such shift/=2-4Y12), ©. 1, 0rs); IR ; 1003, 1 832, Yo
of the 1-substituted products of uracil. When the molar ratio o2’ 3:2 (PH 1, 7, 13); MSm/z236 (M'); Anal. Calc. for G,HoFN,0,,

ArI*X-to 1 . d diarvl derivati btained C:55.93, H: 3.81, N: 11.86, Found: C: 56.04, H: 3.88, N: 11.79.
rI*X"to 1 was increased, no diaryl derivatives were obtained.™ 5o 13 \NR: 7.21 (1H, m), 7.46 (2H, m), 7.55 (1H, 86.23Hz),

Thein vitro antitumor activity data will be published elsewhere. 7 gg (1H, s), 10.39 (1H, brs); IR: 3390, 1624, 1521, 1299, 817; UV:
Vax (EtOH) 257 (pH 1, 7, 13); MSNn/z251 (M"); Anal. Calc. for
CoH FN,0,, C: 47.81, H: 2.39, N: 16.73; Found: C: 47.92, H: 2.44,
N: 16.77

Table 1 Reaction of 5-fluorouracil with Ar,I*X", - 0. 01
2f: 1H-NMR: 2.20 (3H, s), 7.12 (1H, dJ=7.4Hz), 7.23 (1H, s),

Entry R X Product  Isolated ~ m.p. 7.32 (2H, m), 7.54 (2H, m), 9.76 (1H, s); IR: 3300, 1688, 1670, 1273,
yield(%)  (°C) 810; UV:v, . (EtOH) 241 (pH 1, 7, 13); MSM/z=263(M"); Anal.

Calc. for G,H;FN,O;,, C: 45.63, H: 3.80, N: 15.97, Found: C: 45.58,

a H Cl 2a 65 275~277 H:3.85 N:15.88.

b 4-Me Br 2b 57 169~171 ’

g j'f\:/: cl 2c 72 228~230 Received 23 April 2000; accepted 2 September 2000

-MeO I 2d 48 231~233

e 3-NO, | 2e 55 168170 Paper 00/272

f 4-MeCONH | 2f 32 171~173
References

1 R. Dushinsky, E. Pleven and C. HeidelberdeAm. Chem. Soc.,
1957,79, 4559.
* To receive any correspondence. E-mail: chenyz@dial.zju.edu.cn 2 S.A. Hillers, R.A. Zhuk, and M.Y. LidakDokl. Akad. Nauk
T This is a Short Paper, there is therefore no corresponding material in - SSSR,(1967), 176, (2), 332 (Russ),Chem. Abst 1968, 68,
J Chem. Research (M). 29664j.




N

(e¢]

C. Heidelberger irCancer MedicingJ.F. Holland & E. Frei,
(eds), Lea & Febiger, Philadephia, Pa., 1973, p. 768.

S. Ahmad, S. Ozaki, T. Nagase, M. ligo, R. Tokuzen and A.10 _ _
11 N.G. Kundu and S. A. Schmitz, Pharm. Sci.1982,71, 935.

Hoshi,Chem. Pharm. Bull1987,35, 4137.

9

S. Ozaki, Y. Watanabe, T. Hoshiko, H. Mizuno, K. Ishikawa and 12

H. Mori, Chem.Pharm. Bull1984,32, 733.

H.D. Beall, R. J. Pranrerd, and K.B. Sloddug, Dev. Ind.
Pharm,1997,23, 517.

J.C. Kim, J.A. Kim, S.H. Kim, J.I. Park, S.H. Kim, S.K. Choi,
W. W. Park,Arch. Pharm. Res1996,19, 235.

U. Sandyl and S.K. Chakraboiynth. Communi982,12, 1047.

13

J. CHEM. RESEARCH (S), 2000 467

M. Yasamoto, |. Yamawaki, T. Marunake and S. Hashimato,
Med. Chem.1978,21, 738.
J.J. Fox and | WempeAgv. Carbohydrate Chen1.959,14, 283.

C. Edward and R. TaylorJ, Am. Chem. Socl981,103 7600;
Z. Chen, Y. Jin and P.J. Stanl,Org. Chem1987,52, 4115. J.
You and Z. ChenSynthesis, 1992, 521.

D. Shugar and J.J. Fd&iochim. Biophys. Actd,952,9, 199.

4 F.M. Beringer, M. Drexler, E. M. Gindler, C.C. Lumpkih,Am.

Chem. Soc.1953, 75, 2705; F. M. Beringer, R.A. Falk, M.
Karniol, I. Lillien, G. Masuulo, M. Mausner and E. Sommér,
Am. Chem. So0cl959,81, 342.



