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of NaN0 2 in 36 ml. of water. To the resulting solution was then 
added a solution of SO g. of SO-, in 240 ml. of acetic acid to which 
had been added a solution of 12 g. of cuprous chloride dihydrate 
in 21 nil. of water. The mixture was stirred for 1 hr., then poured 
into an excess of ice water. The precipitated yellow solid wa> 
separated, washed with water, then added to 210 nil. of con
centrated NH4OH. This mixture was stirred for 1 hr. and al
lowed to stand overnight. The resulting solid was recrystal
lized from ethanol to give fine, yellow needles, m.p. 101 -102°. 

Anal. Calrd. for C.HsNiOJS: C, 48.07: H, 4.11: X, 14.28: 
S, 16.34. Found: C, 49.11V. H, 4.69: N, 13.71: N, 16.24. 

N-Hydroxy-4-bromobenzenesulfonamide (XVII). A (oldsolu-
tion of 11.0 g. (0.51 g.-atom) of sodium in 150 nil. of absolute 
ethanol was added, at such a rate that no boiling occurred, to a 
stirred, hot. solution of 32.5 g. (0.47 mole) of hydroxylamine 
hydrochloride in 12 ml. of water. After the addition, XaCI 
was removed by filtration and washed with 150 ml. of absolute 
ethanol. The stirred filtrate and washings were then treated, 
portionwise, witli 36.2 g. (0.14 mole) of 4-bromoben/.enesulfonyl 
chloride, stirred for 1 hr., then evaporated under reduced pressure. 
The residue was extracted with ether and the ether solution was 
evaporated. Hecrystallization from water gave 15 g. ( 4 2 ' , ) of 
white prisms, m.p. 140-147°. 

Anal. Calcd. for C6H6BrXO;,S: (', 28.58: H. 2.40; Br, 
31.70; N, 5.56: S, 12.72. Found: C, 2S.34: H, 2.39; Br, 
31.72; X, 5.38; S, 12.84. 

N-Methoxy-4-bromobenzenesulfonamide (XVIII).—A solu
tion of 8.S g. (0.22 mole) of Xa< )H in 100 ml. of water and 150 
ml. of ethanol was treated with 16.6 g. (0.2 mole) of methoxy-
amine hydrochloride and 25.6 g. ('0.1 mole) of 4-broniobenzene-
sulfonyl chloride, then stirred and heated under reflux for 2 hr. 
The cooled mixture was poured into 2.5 1. of ice water and the 
precipitated solid was recrystallized from aqueous ethanol to 
give 18.5 g. (70 , :, ) of white needles, in.]). 98-100°. 

Anal. Calcd. for C7H sBrX03S: C. 31.39: H, 3.03: Br. 
30.03: X, 5.26: S. 12.05. Found: C. 31.53: H, 3.12: Br, 
29.90; N, 5.12: S, 12.31. 

N-Methyl-N-hydroxy-4-bromobenzenesulfonamide (XIX). 
This substance was made by the same method used for 18 
above, using X-methylhydroxylamine hydrochloride. Recrystal
lization from aqueous ethanol gave 11.0 g. ("41'", ) of white needles, 
m.p. 122-124°. 

Anal. Calcd. for OH^BrNl >aS: 0, 31.59; H, 3.03; Br, 
30.03; X, 5.26; S, 12.05. Found: C, 31.62; H, 3.14: Br, 
29.98; X, 5.39; S, 12.23. 

X-Allyl-4-bromobenzenesulfonamide (XXIII). A mixture of 
11.4 g. (0.2 mole) of allylamine and 25.6 g. (0.1 mole) of the 4-
broniobeiizenesulfonyl chloride in 350 ml. of benzene was stirred 
for 1 hi'., then evaporated under reduced pressure. The dark 
residue was triturated with water and recrystallization from aque
ous ethanol, using Darco (!-60, to give 16.8 g. ( 6 1 ' , ) of white 
needles, m.p. 04-(15°. 

Anal. Calcd. for C9H„,BrX().,S: C. 39.14; 11, 3.65: Br. 
28.94; X, 5.07; S, 11.61. Found: C, 39.25: H. 3.82: Br. 
28.63; X.5.06: S, 11.69. 

X-(3-Pyridyl)-4-bromobenzenesulfonamide (XXIX). A 
mixture of 25.5 g. (0.1 mole) of 4-bromobenzenesulfonyl chloride, 
18.8 g. i0.2 mole) of 3-aminopyridine, and 350 ml. of water was 
brought to a boil, then allowed to cool and stand overnight. 
The precipitated solid was recrystallized from aqueous acetone, 
using Darco (1-60, to give 14 g. (45 ' , 1 of white crystals, m.p. 
187 188°. 

Anal. Calcd. for ClVBrX^O-.S: C, 42.18; H, 2.90; Br. 
25.52; X, 8.95: 8, 10.24. Found: C, 42.27; H. 2.66: Br, 
25.66; X, 8.47: S, 10.28. 

N-(4-Pyridyl)-4-bromobenzenesulfonamide (XXX). This 
substance was prepared in the same manner as 29, using 4-
aminopyridine. Recrystallization of the precipitated solid 
from aqueous dimethylformainide gave 13 g. (42', ') of white 
plates, in.]). 325- 320° dec. 

Anal. Calcd. for C,,H9BrX,(),S: C, 42.18; H, 2.90: Br, 
25.52; X, 8.95; S, 10.24. Found: C, 42.36; H. 2.76: Br. 
25.41; X.8.71: S. 10.16. 

X-Methyl-N!-(4-bromobenzenesulfonyl)piperazine( XXXIV;. 
A mixture of 22 g. (0.22 mole) of X-methylpiperazine, 350 ml. 
of benzene, and 25.6 g. (0.1 mole! of 4-bromobenzenesulfonyl 
chloride was stirred for 4 hr., diluted with 500 nil. of benzene, 
washed with 120 ml. of 10' , aqueous XaOH, dried (MgSOih 
and evaporated. Recrystallization of the residue from absolute 
ethanol gave 23.8 g. i 75', ' ) of white needles, m.]). 153 154°. 

Anal. Calcd. for CHY-.BrXV )...S: C, 41.38; H. 4.7-4: Br. 
25.03: X. S.7.V S. 10.05. Found: C. 41.62; 11. 4.64: Br. 
25.05: X. 8.80: S. 10.0s. 
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New Compounds 

Some 2,3,6-Trisubstituted Quinazolones properties. In the present study. 2,3-disubstitufed 6-iodoquiti-
azoiones were synthesized following the method of Bogert, el al.'' 
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In a series of ring-substituted benzylamines synthesized with 
regard to all possible electron distribution in the benzene ring 
by induction and resonance, Zeller2 reported that m-iodobenzyl-
amine was found to be 2-3 times better as a substrate for beef 
liver monoamine oxidase than benzylamine. We have now syn
thesized some iodo-substituted quinazolones from aliphatic and 
as well as aromatic amines in continuation of our work on the 
synthesis of 2,3-disubstituted quinazolones.3 Such quinazolones 
have been reported to possess hypnotic4 and anticonvulsant5 

Experimental7 

Quinazolones. General Procedure.—lodoacet.anthranil (in.]). 
150-154°) was synthesized by refluxing 5 g. of 5-iodoanthranilic 
acid8 with 50 ml. of acetic anhydride for 1 hr. After distilling 
the excess acetic anhydride, 6-iodoacetanthranil separated out 
as a solid mass in 60-65 ' ; vield (Anal. Calcd. for C9H6IX()2: 
C, 37.6; H, 2.09; N, 4.8. Found: C, 37.1; H, 2.0: N, 4.48., 
and was used without, further purification. Molar proportions of 
(S-iodoaeetanthranil and the appropriate amines were mixed 
together for the preparation of quinazolones as reported earlier.3 

The 2,3-disubstituted 6-iodoquinazolones, summarized in Table 
I, were characterized by their sharp melting points and by 
analvses. 

i t ) T h e a u t h o r s wish to express ttieir t h a n k s to Professor T. R. Gov in -
d a c h a r i , Di rec tor , Ciba Resea rch Labora to r i e s , B o m b a y , Ind ia , for tiie 
microana lyses of t he c o m p o u n d s a n d to ttie S t a t e Med ica l Resea rch Counci l 
SU. P.) for a research errant and provid ing a research fellowship to R, C. 
Arora . 

]•:. A. Zeller, . 1 H „ . X. V. Arnd. 8 r ) . , 107, 811 (lt l tM). 
, P a r m a r , ./. Med. Chan.. T, 8:il Ci) K. Kishor, R. K u m a r , and 

(lys-o. 

(4) AI. L. Guj ra l , R. P. Kolili, and P . N . Saxena , ./. -Issue. Physicians. 11. 
29 (1955). 

lo) M . h. Gujra l , P. X, Saxena, a n d R. P . Kolili, Indian J. Mid. /res. 
45 , 207 i l i loT) . 

(ti) T. A. Wil l iamson in • 'Heterocycl ic C o m p o u n d s , - ' Vol. (1, l i . C. 
Idderfield. Kd.. John Wiley and Sons. Inc . , London, 1957, pp . : i2-t: i7li . 

(7) Mel t ing points were l aken in a capi l lary t u b e a n d are correc led . 
i.S) C. J . K lemme ami J. 11. Hun te r , ,/. Org. Chem., 5, 227 ( l»4() i . 
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TABLE I 

2-METHYL-3-RI-6-IODO-4-QUINAZOLONE 

0 1 TV* 
N ^ C - C H , 

Ri 

Phenyl" 

Benzyl 
o-Tolyl" 

m-Tolyl° 

o-Anisyl" 

m-Anisyl 
a-Xaphthyl 
/3-Xaphthyl 
o-Aminophenyl 
p-Aminophenyl 
Isopropyl 
2-Hydroxyethyl 
n-Butyl 
Anilino 
jj-Nitrophenyl" 

2,4-Dinitroanilino 
2-Pyridyl 
3-Methyl-2-pyridyl 

" These compounds 
reported in the literat 

M.p., °C." 

151.2 
(151-152) 
(121-123) 

137.8-139.6 
(142-144) 

177-179 
(179-181) 
177-179 

(178-180) 
175-177 
155-157 
253.5 

>290 
>290 

177-178 
177-179 
114-116 
217.5 
207-209 

(209-210) 
171-172 
166-168 
159-161 

have been syi 
ure. 

Yield, 

% 
50 

75 
70 

60 

50 

45 
55 
55 
30 
40 
40 
40 
45 
35 
60 

30 
70 
70 

Formula 

C15HuIX20 

C16H13IX20 
C16H13IX20 

C l eH13IX20 

C16H13IX202 

Ci6Hi3IX202 

C I 9 H H I N 2 0 

C19H14IX2O 

C16H13IN30 
Ci5Hi3IX30 
C12H13IX20 
CiiHuIX202 
C,3H13IX20 
C5H1 2IX30 
C1 3H„IX303 

ClsH10IX5O6 

C14H,2IX40 
C15H14IX40 

Crystn. solvent 

EtOH 

EtOH 
E t O H - H 2 0 

E t O H - H 2 0 

EtOH 

EtOH 
EtOH 
EtOH 

EtOH-AcOH 
EtOH-AcOH 

EtOH 
EtOH 
EtOH 

AcOH-C6H6 

EtOH 

CeHo 
EtOH 
EtOH 

ithesized earlier by a different synthetic : 

^ „ 

c 
49.7 

51.06 
51.06 

51.06 

48.98 

48.98 
55.34 
55.34 
47.8 
47.8 
43.9 
40.00 
43.9 
47.7 
44.2 

38.5 
46.3 
49.5 

method. 

— % calcd.-
H 

3.03 

3.03 
3.4 

3.4 

3.31 

3.31 
3.16 
3.16 
3.18 
3.18 
4.0 
3.8 
4.00 
3.1 
2.4 

2.71 
2.7 
3.3 

b Figures 

. 
N 

7.03 

7.4 
7.4 

7.4 

7.13 

7.13 
6.7 
6.7 

11.1 
11.1 
8.5 
8.4 
8.5 

11.1 
10.3 

14.9 
11.56 

7.7 

, 
C 

49.3 

51.0 
51.1 

50.9 

48.64 

48.73 
55.64 
55.85 
47.3 
47.5 
43.6 
39.8 
43.5 
47.5 
44.00 

38.2 
46.11 
49.3 

in parentheses are 1 

-% found— 
H 

3.0 

3.2 
3.6 

3.2 

3.01 

3.45 
3.53 
3.18 
3.09 
3.23 
4.4 
3.7 
3.9 
3.0 
2.7 

2.5 
2.5 
3.00 

N 

7.4 

7.8 
7.5 

7.3 

7.2 

7.4 
6.5 
6.2 

11.45 
11.0 
8.4 
8.9 
8.2 

11 .5 
10.2 

14. S 
11.55 
7.6 

:he melting points 

Der iva t ives of F l u o r e n e . X X . l a , b F l u o r o f l u o r e n e s . 
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Six monofiuoro-2-acetamidofluorenes (2-AAF)2 and the first 
two (1,7 and 3,7) difiuoro-2-AAF have been reported.3 Re
sults of testing of some of these substances, by Miller and Miller 
of the McArdle Memorial Laboratory, and reasons for testing 
these substances have been published.' 

We here describe preparation of three new (4,7, 5,7, and 6,8) 
difluoro-2-AAF and related compounds. The first two have 
fluorine in the 7-position which markedly enhances liver carcino
genicity of 2-AAF5 perhaps by blocking a detoxification site, 

(1) (a) This work was supported in part by a grant (CA-01744) from the 
National Cancer Institute and, in part, by a Career Development Award 
5K3-G.M-14.991 to T. L. F. (b) For Part XIX see T. L. Fletcher, M. J. 
Namkung, J. R. Dice, and S. K. Schaefer, J. Med. Chem., 8, 347 (1965). 
(c) To whom requests for reprints should be addressed. 

(2) (a) T. L. Fletcher, W, H. Wetzel, M. J. Namkung, and H. L. Pan, J. 
Am. Chem. Soc, 81, 1092 (1959); (b) T. L. Fletcher, M. J. Namkung, H. L. 
Pan, and W. H. Wetzel, J. Org. Chem., 25, 996 (1960); (c) T. L. Fletcher. 
M. J. Namkung, W. H. Wetzel, and H. L. Pan, ibid.. 28, 1342 (1960). 

(3) M. J. Namkung and T. L. Fletcher, ibid., 26, 2243 (1961). 
(4) E. C. Miller, T. L. Fletcher, A. Margreth, and J. A. Miller, Cancer 

Res., 22, 1002 (1962). 
(5) J. A. Miller, R. B. Sandin, E. C. Miller, and H. P. Rusch, ibid., 18, 188 

(1955). 

perhaps also by altering the potency of the X-hydroxy metabolite 
which is more carcinogenic than the AAF itself.6 

Since some polychlorofluorenes show antitumor effects, a few 
of the present compounds were tested by the CCXSC, but the 
results indicate that none of them has cytotoxic effects. 

Experimental7 

2,5-Difluorofluorenone.—To 42.6 g. (0.2 mole) of 5-fluoro-9-
oxo-2-fluorenamine2b in 100 ml. of dimethyl sulfoxide,8 200 ml. 
of 48% fluoroboric acid was added with stirring. After cooling 
to 0°, a saturated solution of 21 g. (0.3 mole) of NaN0 2 was added 
slowly. After stirring for 30 min., the salt was filtered off, 
washed with 20 ml. of 5% fluoroboric acid, 20 ml. of methanol, 
and 20 ml. of ether, and dried giving 58 g. (93%) of salt, dec 
pt. 180°. This was decomposed in 500 ml. of boiling o-dichloro-
benzene which was boiled down to near dryness, 100 ml. of 
benzene was added, and the mixture was filtered. Upon cooling, 
a precipitate was filtered off, giving 31 g. (72%) of product, m.p. 
142-144°. Recrystallization from ethanol raised the melting 
point to 146-147°. An analytical sample was prepared by sub
limation at 140° (1 mm.); m.p. 147-147.5°: K,„„X 172r (ke to 
C = 0 ) , 1274, 1233 (C-F stretching) cm.- ' . 

Anal. Calcd. for C13H6F,,0: C, 72.22: H, 2.80; F, 17.58. 
Found: C, 72.44; H, 2.80; F, 17.22. 

4,7-Difluoro-2-nitrofluorenone.—To 60 ml. ot HX()3 (90%), 
31 g. (0.144 mole) of 2,5-difluorofluoren:)ne was added in portions 
with stirring and cooling (below 30°). The mixture was removed 
from the ice bath, and with continued stirring, the temperature 

(6) E. C. Miller, J. A. Miller, and H. A. Hartmann, ibid., 21, 815 (1961). 
(7) Melting points, except those above 300°, are corrected to standards 

and were taken on a Fisher-Johns block. The infrared spectra were taken in 
KBr disks with a Beckman IR-5 at a concentration of ca. 1.5 mg./300 mg. of 
KBr. Band assignments for C-F stretching are tentative and a continua
tion of earlier data.20 Analyses were run by Schwarzkopf Microanalytical 
Laboratory, Woodside, N. Y., and by A. Bernhardt, Miilheim (Ruhi), 
Germany. 

(8) T. L. Fletcher and M. J. Namkung, Chem. Ind. (London), 179 (1961). 


