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s t a n d overn ight in ref r igera t ion. T h e solvent was removed by 
d is t i l l a t ion u n d e r reduced pressure . T h e solid res idue was 
washed first w i t h 7i' , H O , t h e n w i t h 5 ' ( s o d i u m c a r b o n a t e , a n d 
then w i th dist i l led w a t e r r epea t ed ly . T h e p r o d u c t was re-
crysta l l ized from d i lu te m e t h a n o l or e t h a n o l . 

N-Propionyl-3 ,4 ,5-tr imethoxybenzatnide ( \ II i.---3,4,7>-Tri-
m e t h o x y b e n z a m i d e (.5 g.) in d r y pyr id ine (20 ml.) was a d d e d 
d ropwise to a cooled so lu t ion (below 10°) of p rop iony l chlor ide 
(2 ml . ) in d r y p y r i d i n e (20 ml . ) . T h e mix tu re was s t i r red al 
room t e m p e r a t u r e for a b o u t 1 hr . a n d then al lowed to s t a n d over 
n ight . T h e m i x t u r e was w a r m e d on a. wa t e r b a t h for 20 min . 
a n d cooled, t h e n p o u r e d in to cold w a t e r (7)0 ml . ) a n d filtered. 
T h e residue was washed r e p e a t e d l y wi th dist i l led w a t e r a n d 
dr ied . T h e res idue was recrys ta l l i zed from b e n z e n e ; yield, 
50 ' ; ; ; m .p . 184-1 SO". 

Anal . Ca led . for Oi;iH l 7X()5 : (.'. 7>s42: H. 0.30; X. 7.20. 
F o u n d : 0 , 7)S.20: H , 0 .15; X , .0.14. 

] - ( 2 - D e o x y - D - g l u c o p y r a n o s y l ) - 5 - f l u o r o c y t o s i n e i 

( I E O R U E J. D E K K 

Le Moi/ne College, Syracuse, Xeu: York iiitil1, 

Ileceived September Jj, l!Hi.'t 

In view of t h e r ecen t in te res t in l - (2-deoxy-D-glucopyranosyl j -
t h y m i n e as a " u r i d i n e p h o s p h o r y l a s e " inh ib i to r 2 a n d of 2-deoxy-o-
fluorocytidine as an a n t i m e t a b o l i t e 3 a n d an t i v i r a l a g e n t , 1 it a p 
pea red of in te res t to syn thes ize the s t r u c t u r a l l y r e l a t ed l - (2-
deoxy-D-glucopy ' ranosyl)-5-f luorooytosine ( I I I ) , in t h e hope tha t 
it m igh t show one of t h e above physio logica l p rope r t i e s . T h e 
a n o m e r i c configurat ion of I I I is n o t k n o w n . H o w e v e r , in view of 
t h e physiological a c t i v i t y 2 of l - (2 -deoxy-D-g lucopyranosy l ) thy -
inine ( ind ica t ing (3 conf igura t ion) , which was also p r e p a r e d b y t h e 
s a m e m e t h o d , 6 I I I m a y t e n t i v e l y be cons idered to be a $ nucleo
s ide . 

(1) Th is work was s u p p o r t e d in p a r t by a research g r an t from the Michi 
gan Cancer F o u n d a t i o n a n d in p a r t by ttie research g r an t CA-08095-01 
from the N a t i o n a l Cancer I n s t i t u t e , Publ ic Hea l th Service. 

(2) P. Langen and O. E t zu ld , Biorhem. Z.. 339, 190 (1963). 
CO R. Ousch insky , U. S. P a t e n t 3,040,026 (1962). 
i-t) 1'. Ca labrees i , B . \V. M c C o l l n m . and A. 1). Welch. Saturn, 197, 

767 (1963). 
(o) \V. \V. Zorbacii and (':. .1. Durr , ./. Org. Chem.. 27, 1474 (1962: . 

Experimental" 

2,4-Diethoxy-5-f luoropyrimidine ( I ) . T h i s p r o c e d u r e follows 
the m e t h o d of Hi lber t a n d J o h n s o n for t h e syn thes i s of 2,4-
d i e thoxypyr imid ines . 7 2 ,4-Dichloro-o- f luoropyr imidine 3 ' s (.">."> g., 
0.033 mole) dissolved in 17) ml. of abso lu t e e t h a n o l was a d d e d to 
a so lu t ion of 4.7 g. (0.07 mole) of sod ium e thox ide in 27) nil, of 
abso lu te e thano l . T h e mix tu re which became hot , was allowed 
to s t a n d for 1 hr. . filtered, a n d t h e n was e v a p o r a t e d to d ryness in 
racuo. T h e res idue was t a k e n u p in e the r a n d w a t e r and . after 
wash ing wi th 30 f

/ o a q u e o u s N a O H , the e t h e r l ayer was dried 
(XaiSOV) and filtered. T h e e the r was r e m o v e d in vacuo a n d the 
p r o d u c t was distil led, b . p . 9 2 - 9 3 ° (4 mm.! , yielding 7.0 g. ( 8 2 ' , ) 
of I, m.p . 18-49° , X ° S E t ™ 269 mju (log e 3.72). 

Anal. Calcd . for CsHnFX'oO-: 0 , 5 1 . 0 0 : H, 7).90; K, 10.20. 
F o u n d : C, 51 .78 ; H, 0.21 ; F , 9.SS. 

l - (3 ,4 ,6 -Tr i -0 -p-n i trobenzoy l -2 -deoxy-D-a /a6« i« -hexopy-
ranosyl ) -4-e thoxy-5- f luoro-2( lH)-pyr imidone (II).-—This syn
thesis follows t h e classical m e t h o d used b y Hi lber t a n d J a n s e n 9 

in the syn thes i s of l - (0 -u -g lucopyranosy l )cy tos ine . A m i x t u r e 
of 2.7 g. (4 mmoles ) of 2-deoxy-3 ,4 ,6- t r i -0-p-n i t robenzoyl -c t -
i>-</r«&/V)0-hexopyranosyl b romide" 1 a n d 7.3 g. (39 mmoles I 
2 ,4-d ie thoxy-5-f iuoropyr imidine (l.i was s t i r red in vacuo for 2 
days a l room t e m p e r a t u r e : init ial ly, the b r o m o suga r dissolved 
wi th t h e evolut ion of e t h y l b r o m i d e . T h e mix tu re was then 
t i t u r a t e d w i th 20 ml. of d r y e the r a n d filtered. Tim c rude prod
uct Wits recrysta l l ized from ace tone , yielding 1.55 g. of IT, nop . 
258.5 -200", An add i t iona l 0.2 g. of p r o d u c t was o b t a i n e d from 
the m o t h e r l iquors giving a t o t a l yield of 58r'<> T h e ul traviolet , 
abso rp t ion spec t ra of t h e 1-subs t i tu ted 4-ethoxv-5-ftuoro-2-
( 1H ) -pyr imidone was obscured by the abso rp t ion due to the /i-
n i t robenzov l g roups ; \ ' „ ^ a ' 202 m,u (log e 5.60). 

Anal. Calcd. for C'.j2H..aFN50,ii: 0 , 5 2 . 7 7 ) ; H, 3 .49; N. 9.32: 
F. 2 .53. F o u n d : C,52.S2"; H , 3 .56: X, 9 .59: F , 2 .81 . 

l - (2-Deoxy-D-glucopyranosyl)-5-f luorocytosine (III; . A 
mix tu re of 251 mg. (0.33 mmole'i of I I in 3.5 ml . of s a t u r a t e d 
me thano l i c a m m o n i a was hea ted in a sealed t u b e at 100° for 3 

(6.) Mel t ing po in t s were d e t e r m i n e d using a Kofler hot s t age . C l l r a -
violet spec t ra were recorded b y a Bausci i and Lomb Spectronic 50.5 spec
t r o p h o t o m e t e r . Analyses were per formed by Mic ro -Teeh Labora to r i e s . 
Skokie , 111. 

' " ) C . K. Hilbert and T. B. Jo lmson , ./. Am. Chan. Sot:.. 52, 1 1;>2 (KWIIi. 
(8) M. O. Biressi, M . Carr i ss imi , and F . R a v e n n a , Gazz. r ' u m . Hal.. 93 , 

1268 (1963; ; I.. O. P r o t s e n k o and Yn . 1. Bogodist , Zh. Obsl.rl,. Khim., 33 , 
53 7 i l 9 6 3 i . 

id! C . E. Hilbert and E. 17 J a n s e n . ./. ,1m. Chun. Soc, 58, 60 ,1936: . 
10) w . \V. Zorbach and (!. Piet.sch, Ann., 655, 26 (1982), 
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days. At that time the solution was filtered and evaporated to 
dryness. The residue was partitioned between water and chloro
form. The aqueous layer was evaporated to dryness in vacuo 
and the residue was crystallized from 2 ml. of water-3 ml. of 
absolute ethanol-20 ml. of ether yielding 70 mg. of product, as 
needles, m.p. 247-249° d e c ; X°m!«VHC1 289 mM (log e 4.00), Xmin 

244 mM; X^x 'buff" 274 mM (log e 3.93), Xmin 250 mM; ?wVN"011 

278 mM (log i 3.84), Xmin256 m,u: [a]27D +30.6° (c 0.49, water). 
Anal. Calcd. for Ci0Hi4FX3O5: C, 43.64; H, 5.13; N, 15.27; 

F, 6.91. Found: C, 43.44, 43.68; H, 5.15, 5.13; N, 15.01, 15.35: 
F, 7.13. 

Some Bis(3-nitro- and 3-amino-4-alkoxy-
and -4-aryloxyphenyI) Sulfones 
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As part of a systematic study of the chemistry of bis(4-chloro-
3-nitrophenyl) sulfone a group of bis(4-alkoxy- and 4-aryloxy-3-
nitrophenyl) sulfones (Table I) and some corresponding 3-amino 
compounds (Table I I ) which have potential physiological in
terest have been synthesized. 

Experimental 

Bis(4-chlorophenyl) Sulfone.—This compound, m.p. 148-
149°, was kindly contributed by the Stauffer Chemical Company. 
I t was used for nitration without further purification. 

Bis(4-chloro-3-nitrophenyl) Sulfone.—The above sulfone was 
nitrated in 97% yield by the method of Buehler and Masters.1 

After recrystallization from glacial acetic acid or dioxane it 
melted at 201-202° which agrees with the literature.2 

Bis(4-alkoxy-3-nitrophenyl) Sulfones.—The first two members 
of this series have been described by Annaheim3 and by UUman 

(1) C. A. Buehler and J. E. Masters. J. Org. Churn., i, 262 (1939). 
(2) F. Ullman and J. Korselt, Ber., 40, 643 (1907). 
(3) J. Annaheim. Ann.. 172, 49 (1874). 

and Korselt.2 Annaheim prepared bis(4-methoxy-3-nitrophenyl) 
sulfone (I) and bis(4-ethoxy-3-nitrophenyl) sulfone (II) by nitra
tion of the corresponding bis(4-alkoxyphenyl) sulfones. He 
reported the melting points of these compounds to be 214-215° 
and 192°, respectively. Ullman and Korselt prepared these 
compounds by treating bis(4-chloro-3-nitrophenyl) sulfone with 
the sodium alkoxides in the presence of the respective alcohol 
under pressure at 160° for 5 hr. They reported for I, m.p. 240°, 
and for II, m.p. 192°. Our preparation of I by the method de
scribed below melted at 216-217°. 

We have found that the strenuous conditions used by Ullman 
and Korselt are not necessary to give satisfactory yields. The 
reaction is essentially complete at 65° in 15-60 min., except in the 
case of I which required 40 hr. at the temperature of refluxing 
methanol. 

To a stirred solution of 1.6 g. (0.07 g.-atom) of sodium in 80 
ml. of the anhydrous alcohol cooled to 40° was added 10 g. 
(0.026 mole) of bis(4-chloro-3-nitrophenyl) sulfone in portions. 
On warming, a mildly exothermic reaction occurred; the tem
perature was maintained at 65° for periods of 15-60 min. I t 
was found that higher temperatures produced tarry products 
from which no crystalline product could be isolated. In the ease 
of water-soluble alcohols, the reaction mixture was poured into 
400 ml. of water, and the product was removed by vacuum filtra
tion. In the case of the higher alcohols, the excess alcohol was 
removed by steam distillation, and the solid product was sepa
rated by filtration. The crude product was washed with water 
until the filtrates were colorless and free of chloride ion. The 
product after air drying was recrystallized two or more times 
from glacial acetic acid with the use of decolorizing carbon. 

Bis[4-(2,3-dibromo)-3-nitropropoxyphenyl] Sulfone.— 
Compound Vi la was prepared by bromination of bis(4-allyl-
oxy-3-nitrophenyl) sulfone (VII) in chloroform solution con
taining 3 % by volume of glacial acetic acid. The stoppered 
flask was kept in the dark for 3 days at room temperature. 
The excess bromine was removed by addition of 10% NaOH 
solution and the chloroform was removed by steam distillation. 
The product which solidified on chilling was washed free of alkali, 
air-dried, and recrvstallized from glacial acetic acid, m.p. 130-
132°. 

Bis(4-aryloxy-3-nitrophenyl) Sulfones.—The 4-phenoxy VIII 
and 4-p-toloxy I X compounds were prepared by the method of 

Brewster and Groenig.4 A spontaneous reaction occurred a t 
120° when the bis(4-chloro-3-nitrophenyl) sulfone was added in 
two portions to the potassium phenolate, and the reaction was 
maintained at this temperature for 30 min. The reaction mix
ture was taken up in cold NaOH solution, and the product sepa
rated by filtration. The crude products were washed with water 

(4) R. Q. Brewster and T. Groenig, "Organic Synthesis," Coll. Vol. II, John 
Wiley and Sons, Inc., New York, N. Y., 1943, p. 445. 

TABLE I 

BIS(4-ALKOXY- AXD 4-ARYLOXY-3-NITROPHENYL) SULFONES 
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C2HS 
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fl-CH, 
n-CjHu 
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p-CH3C6H4 

p-X02C6H4 

Yield," 

% 
79 
62 
72 
78 
34 
17 
74 

71 
74 
79 

XI.p., 
"C.» 

216-217 
195-196 
197-198 
160-161 
120-121 
104-105 
189-190 
130-132 
173-176 
173-175 
218 

K O Q I 
\ N02 J 

Formula 

C M H I 2 X 2 O S S 

Ci6Hi6X208S 
Ci8H2oN2OsS 
C2oH24N2OsS 
C22H2sX20sS 
C36H56N2OsS 
Ci8H16N,08S 
CiSH16Br4X2Os 

C24HieX20sS 
C26H20N2O5S 
C24H„N40i2S' i 

so2 

2 

'—% carbon—. 
Calcd. 

45 .65 
48.48 
50.93 
53.08 
54.98 
63.87 
51.42 

S 29.21 
58.53 
59.99 
49.48 

Found 

45.76 
48.50 
50.58 
53.27 
55.31 
63.99 
51.42 
29.31 
58.21 
59.44 
49.60 

*—% hydrogen—• 
Calcd. 

3.28 
4.06 
4.74 
5.34 
5.87 
8.33 
3.83 
2.18 
3.27 
3.87 
2.42 

Found 

3.20 
4.21 
4.89 
5.50 
5.97 
8.45 
3.86 
2.16 
3.25 
3.96 
2.45 

r-% n 
Calcd. 

7.60 
7.06 
6.60 
6.19 
5.83 
4.13 
6.66 
3.78 
5.68 
5.38 
9.62 

ltrogen— 
Found 

7.49 
6.98 
6.70 
6.15 
5.65 
4.24 
6.50 
3.72 
5.35 
5.67 
9.76 

" Yields calculated after one recrystallization. b Melting points were determined on a Fisher-Johns block and are uncorrected. 
Reaction carried out using 140 ml. of alcohol. d Calcd.: S, 5.50. Found: S, 5.68. 


