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9/9 in 10 months, and gross tuiiiois iri all rats surviving 
to 12 months. The control group, the 2',3'-C12- and 
3',4-C12DAB groups shoived 0, 10 tumor5 in 12 months. 

2',3 -;\Ie2DAB is by far the most active of the DAB 
derivatives $0 far tested and compares in activity with 
wme of the heterocyclic analogi.0 
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A r i  earlier publ icat io~i '~  described the synthesis of 
X-2-(3-methylthiofluorenyl) acetamide and related coni- 
pounds for structure confirmation of a substance 
which was isolated by degradation of t,he reaction 
product of the carcinogen S-acet'oxy-S-2-fluorenylacet- 
amide with methionine, methionylglycine, or prot'eins 
prepared under physiological conditions.* I n  the 
course of t,his work, some new fluorenyl sulfones and 
thiofluoreries were prepared for the antitumor testing 
program of the CCNSC. 

3-Mercapto-9-oxofluorene (I) was prepared by alka- 
line hydrolysis of the corresponding et,hyl xanthate.Ib 
The acetylmercapto derivative (11) was t'hen prepared. 
Oxidat'ii jn of 3-methylthio-9-0xofluorene'~ with 30% 
HzOz in AcOH gave t'he corresponding sulfone (111). 
Methyl 2-nitro-9-oxofluoren-6-yl sulfone (VI) was ob- 
tained by peroxide oxidat'ion of methyl 2-nitro-9-oxo- 
fluoren-6-yl sulfoxide'b and also by vigorous nitration of 
3-niethylt'hio-9-oxofluorene. Increasingly vigorous ni- 
t'rating (and oxidizing) conditions altered 3-met'hylt'hio- 
9-oxofluorene stepwise to  the sulfoxide, lb nit'ro sul- 
foxide, l b  and nitro sulfone. Reductmion of t'he %nitro- 
9-oxofluoren-6-yl sulfone with SnClz gave the corre- 
sponding amine (V) ; reduction with hydrazine hydrate 
in diethylene glycol gave 6-mesyl-2-aminofluorene 
(VI). 

Antitumor activit'ies of these compounds are shown 
in Table I. Compound V exhibited slightly activity; 
the other compounds were inactive. 

Each of these amines mas acetylated. 

Experimental Section3 

3-Mercapto-9-oxofluorene (I).-To 3 g of ethyl 9-oxofiiioren- 
3-yl xanthate in 30 ml of EtOH, a solution of 3 g of NaOH ill 1.3 

(1) (a) Supported in part  by a grant (CA-OliU) from the  National Cancer 
Insti tute,  National Institutes of Health,  and in part  by Research Career 
Development Award 5-K3-CA-14,991 ( T .  L. F.). (b) T .  L. Fletcher, >I. J. 
Namkung, and  H.-L. Pan, J .  M e d .  Chem., 10, 936 (1967). 

(2) P. D. Lotlikar, J. D. Scribner, J. A. Zliller, and  E. C. Rliller, Life Sci., 
8, 1263 (1966). 

(3) Melting points were taken on  a Fisher-Johns block and  are corrected 
to  standards. JVhere analyses are indicated onl r  hy symhols of the  elements, 
analytical results obtained for those elements \yere within 10.4% of the  
theoretical values. .ibsorption hands of i r  spectra were as expected; bands 
near 1300 and 11-15 cm-1 were assigned to the sulfone group. 
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T.\BLE 1 
A N T I , I K M ~ R  ACTIVITY~ 

Uailz. dose, Survival, 
nrg/kg Survivors days T / C  

400 
4 00 
200 414 
100 4 j4  
400 4;'4 9 . 5 /  9 . 4  
200 4 14 9.0;9.4 
100 414 1 0 . 3 j 9 . 4  
400 616 8 . 8 / 9 . 2  
400 616 8 . 7 j 8 . 8  
200 ! I ,  2 % .  8 
100 8 . 3  I 8 .8 
400 8 . 3  '9 .4  
200 4,/4 !I.0 0.4 
1 ou 4 ;'4 $1.31 9 . 4  
400 9 . 7  51.3 
400 4,'4 9. 018, 8 
200 414 9.0!8.8 
100 4,'4 10.3, '8,  s 
400 0/'4 
200 4 14 9 .  819.4 
100 4 /4 
400 616 
400 4/4 
200 4,'4 
100 4 '4 9 . 8 4 . 4  
400 1 ,'4 9 . O j 9  . 4  
200 4,'4 9 . 8 / 9 . 4  
100 4 !4 8 , 8 / 9 . 4  
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T/C, yo 
9ti 

101 
104 
109 
101 
9 3 

109 
9 .i 
9 8 

104 
$16 
SY 
9.5 
!IS 

104 
102 
10% 
117 

104 
9:: 

102 
9:1 

104 
104 

104 
93 

a The screeiiiiig data ill this table were kindly supplied by L)r. 
Harry B. Wood, Jr . ,  of the Cancer Chemotherapy Xatioiial 
Service Center, Xational Institrites of Health, Bethesda, l l d .  
Assays were performed as reported ill Cancer Chemotherapy Rept., 
25, 1 (1962). The t,nmor system used was L1210 lymphoid leu- 
kemia tested in BDFi mice. 

ml of HgO was added a i d  the niixture was boiled fo r  2 niin and 
filtered hot. The precipitate in the acidified filtrat'e was filtered 
off and dried, giving 2 g, nip 12.5-130". Two recrystallizations 
(C6H6) gave an analytical sample, mp 133-134'. Anal. (CI3- 

3-Acetylthio-9-oxofluorene (II).-Acetylation of 1 g of the 
foregoing compound gave 1 g, mp 147-148". An analytical sample 
was prepared by recrystallizations from ligroin (d 0.69-0.71) 
and then from CsHs; mp 148-148.3'. rlnal. (CIZHIOO~S) C, 
H, s. 

Methyl 9-Oxofluoren-3-yl Sulfone (III).-To a solution of 2 
g of 3-methylthio-9-oxofliicrene in 20 ml of glacial AcOII, 20 
ml of Hg02 (307,) was added. The mixture was boiled for 2 mill 
and cooled giving a yellow precipitate, mp 194-193'. .4n ana- 
lytical sample, with unchanged melting point, was obtained by 
recrystallizat,ion (AcOH). 

Methyl 2-Nitro-9-oxofluoren-6-yl Sulfone (IV).  A.-Oxida- 
tion of methyl 2-nitro-9-oxoflrioren-6-yl sulfoxide with H,On 
(307,), as above, gave a product with mp 258-239' (100%). 
Recrystallization (C,H&Hs) gave an analytical sample with the 
same melting point. Anal.  (C,,H,NO,S) K. 

B.-To 25 ml of yellow firming "08 (d 1.49-1.50), 4 g of 
3-methylthio-9-oxofliioreiie was added with stirring. The teni- 
peratiwe rose to 60" and brown fumes were given off. The mis- 
tiue was then heated to 73" and allowed t o  c ~ o l .  The pi'ecipi- 
tate was filtered off, washed, and dried, giving 4.2 g, nip 223- 
248'. Two recrystallizations (C6HjCHa) and one from . k 0 1  I 
raised the melting point to 258-259'. A mistlire of this with 
the product in A had the same melting point. 

Methyl 2-Amino-9-oxofluoren-6-yl Sulfone (V).-A mixture of 
3 g of methyl 2-nitro-9-oxofluoren-6-yl srilfone, 8 g of SnC1,. 
21T20, 10 ml concentrated HC1, and 5 ml of EtOH was boiled 
for 10 min and worked up as iisiial to obtain 2.2 g of prodiict, 
nip 237-241'. Recrystallizations (CoHiCH3 and EtOH) gave 
mp 241-242'. 

N-2-(6-Mesyl-9-oxofluorenyl)acetamide (VII).-A~etylatioIi 

HgOS) C, H, S. 

Anal .  (ClrH1003S) C, H, S. 

Anal. ( C I ~ H I I N O ~ S )  C, H, 3.  


