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FAA, therefore, are probable in  cii'o precursors of the 
much-studied hound derivatives of this carcinogen. 
Evidence as to t h r  nature of at least n part of the pro- 
tein-bound material is now available since the reaction 
product of S - h e 0  (Bz0)-FAA and methionine or 
methionylglycine, prepared under physiological condi- 
t ion\, bre:il;s tlomrr to yield S-2-(3-mrth\ Ithiofluorenyl)- 
:lcet:mide (I) ,  identified4 from \pectr:il tl:tta. I A e -  
wise, I can he obtained in microgram quantities from 
alkaline digests of the liver protein of rats fed I'AA or 
S-HO-1~Xd.8 

It \ra.: felt highly desirable to  conhrm the proposed 
structure of I by unambiguous qynthesis arid also to 
obtain enough of this compound for additional biological 
tests.9 We also wished to  prepare x-2-(7-fluoro-3- 
methylthiofluoreny1)acetamide for comparative studies 
since S-2-(7-fluorofluorenyl)acetamide, with the princi- 
pal metabolic ring-hydroxylation site blocked, is a more 
potent liver carcinogen in the male rat  than FA-4 
itself. '0 

Since 9-oxo-3-fluorenaniiiie was readily available," 
we decided to make 3-methylthio-9-oxofluorene by way 
of the xanthate, hoping that a mild nitration would 
give a substantial amount of the "nitro derivative. 
Instead, the initial reaction was oxidation to the sulfox- 
ide; more drastic conditions then led to mononitration. 
The latter reaction was soon found to  have taken place 
on the 7 position (Scheme I) arid subsequent steps 
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were based on our previous finding12 that the trifluoro- 
acetamido group (7 position) directs nitration to the 
2 position. 

After deamination and reduction of the sulfoxide, 
nitro, and 9-oxo groups, we obtained an extremely 
small yield of 3-met hj-lt hio-Muorenamine and its 
?;-acetyl derivative (I) which had the same melting 
poilit and iiifr:md spectrum a b  the compound, meti- 
tioned above, obtained by l d l i k a r ,  et al.4 In addition, 
deamination of the compound obtained by hydrolysis 
of I (as recovered from the interaction of methionine 
and S-acetoxy-Fh.\ by I,otlil;ar, et ~ 1 . ~ )  gave authentic 
3-niethSlthiofluore~ie. The metabolic experiments of 
De  Baun, ef aZ.,g started with a linoivn %substituted 
fluorene nucleus. This laboratory synthesis began 
with a known 3-substituted compound. The structure 
is therefore confirmed. 

In addition to  the fact that  I was obtained in very 
low yield, several of the intermediates following tri- 
fluoroacetylation of 2-amino-6-methylthiofluorene mere 
very difficult to purify. We3 therefore, devised the 
following alternate route (Scheme 11). 
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These same steps were used in the analogoiis series of com- 
pounds with a fliiorine atom in the 7 position. 

Peracetic acid oxidation of 3-bromo-9-oxo-fluoren-2- 
amine13 gave the %nitro derivativeI4 which was treated 
with ethanolic sodium thiomethylate in dimethyl 
sulfoxide to  give 3-methylthio-2-nitro-9-oxofluorene. 
Subsequent reductions to the desired metabolite are 
described in the Experimental Section. 

Synthesis of the 7-fluoro analog of I, by the same 
steps as shown in Scheme 11, appeared a t  first to  go as 
expected. However, we soon found that we had ob- 
tained a series of compounds, with no sulfur and with 
one more carbon than expected, which proved to be 
3-ethoxyfluorenes (Scheme 11). \\'e had used the same 
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(14) K.  Suzuki, E. K. V eishurger, and J. H. Weisburger, J .  Org .  Cliem., 
26, 2236 (1961). 





tiori of SCH,), 921 (isolated H), 813 (two adjacent H), 762 or 
731 ifoiir adjacent H )  cm-1. 

. I n n / .  C a l d  for CII.3TTl~OS: C, 74,:H): TI, 4.16; 5,  14.17. 
Found: C, 74.36; 11, 4.5s; 8, ,l'4.435. 

Methyl 9-Oxofluoren-3-yl Sulfoxide.-To R mixtiirp of 26 nil of 
AcOH and 13 ml of yellow fuming HXO, a t  i'oom temperatlirr, I:{ 
g of :<-met hylthio-~-oxofluorelic was :tddcd i i i  small poi,t ioiis. Aii 
exothermic reactioii took place with evolutioii of reddkh tirowii 
fumes, and the temperature rose to 50'. The mixture was theti 
cwoled arid stirred into 200 ml of cold water. Upon trituration, a 
light yellow precipitate solidified which was filtered off, washed 
with water, and dried, giving 11 g (7gC;) ,  mp 148-150°. Ite- 

,i:dlixtt ion f rom beiizene gave an analytical sample: nip 14+ 
1701 (keto C=O), 12Oi (C-H deformation of SCKj)j  

foilr adjacent H)  cm-l. 
60.41; H, 4.10; S, 1;{.22. 

Methyl 7-Nitro-9-oxofluoren-3-yl Sulfoxide. A. Nitration of 
Methyl 9-Oxofluoren-3-yl Sulfoxide.-The sulfoxide ( I  g)  was 
added to 5 ml of yellow fuming HN03 ( d  1.50) a t  10". The re- 
actioii was controlled by holding the temperature under 30". 
After 10 min the mixture was stirred into 50 ml of cold water. 
The yellow precipitate was filtered off and dried giving 1.2 g, 
mp 197-205". Recrystallization from benzene (llarco) yielded 
0.7 g of the nitro compound, mp 209-210°. Another recrystal- 
lization from the same solvent gave an  analytical sample with 
iinchanged melting point; vmlX 1718 (keto C=O), 1324, 1344 
(KO?), 10.53-1038 (sulfoxide) cm-'. 

=Inal. Calcd for Cl4HJO4S: C, 38.53; H,  3.16; S, 4.88; 
S, 11.16. Found: C, 38.46; H, 3.15; N, 5.00; 9, 11.31. 

B. Nitration of 3-Methylthio-9-oxofluorene.-The procedure 
in A was applied to 3-methylthio-9-oxofluorene yielding the same 
compound (60yc), mp 209-210". 
6-Methylthio-2-nitro-9-oxofluorene.-The nitro sulfoxide ( 11.3 

g) was dissolved in 34 ml of warm glacial acetic acid and cooled 
to room temperature, aiid 4.5 ml of 48Yc HBr was added with 
stirring. A yellow precipitate came out, which was allowed to 
staiid for 24 hr and then filtered off giving 9.7 g ( 9 0 s )  of the prod- 
uct, mp 215-21i'. One recrystallization from AcOH gave an 
analytical sample: mp 218-219"; umnx 1704 (keto C=O), 1317, 
1340 (SO?), 1340 (C-H deformation of SCH,) cm-'. 

dnal. Calcd for ClIH&O3S: C, 61.98; H, 3.34; X, 3.16; S, 
11.81. Found: C, 61.89; H, 3.28: N, 4.95; S, 12.27. 

6-Methylthio-9-oxofluoren-2-amine.-A mixture of 12 g of 
methyl 7-nitro-9-oxofluoreri-3-yl sulfoxide, 70 g of SnCb 2H20, 
240 ml of concentrated HC1, arid 120 ml of ethanol was boiled 
for 15 min and cooled to  room temperature. The yellow precipi- 
tate was filtered off and stirred with dilute SHIOH releasing the 

compound which was filtered off aiid washed 
, mp 156-158". This R-as dissolved in boiling 
. The resulting crystals melted a t  137-1.58'; 

vmax 1698 (keto C=O), 1314 (C-H deformation of SCH3), 878 or 
866 (isolated H), 832, 820 (two adjacent H )  em-'. 

Anal.  Calcd for C14H11NOS: C, 69.69; H, 4..59; S, 5.80: 
S, 13.27. Found: C, 69.74: H, 4.44; K2 5.70: S, 13.16. 

N-2-( 6-Methylthio-9-oxofluorenyl)acetamide.-Acet~lat~oii of 
the amine aiid recrystallization from alcohol gave the amide: 
mp 2,72-2.53"; vmaX 1693-1672, broad barid (keto C=O aiid amide 
C=O), 1305 (C-H deformation of SCH,), 867 (isolated H),  83.5 
( two adjacent H )  em-'. 

Anal. Calcd for ClaH13N02S: N, 4.93. Found: S, 5.23. 
6-Methylthiofluoren-2-amine.-A mixture of 8.2 g of 6- 

methylthio-2-nitro-9-oxofluorene, 100 ml of diethylene glycol, 
and 50 ml of 8,5Yc hydrazine hydrate was boiled uiider reflux for 
1.5 hr without a coildenser uiitil the temperature of the solution 
rose to  205' aiid uiider reflux again for 2.5 hr. The straw- 
colored mixture was then cooled and poured iiito 500 ml of water. 
The white precipitate was filtered off, washed, aiid dried, giving 
6.5 g (95yc), mp 105-107". One recrystallization from alcohol 
(Darco) gave an analytical sample: mp 107-107.5°; vmsX 1445 
(CH2), 1314 (C-H deformation of SCH,), 849 (isolated H), 819, 
801 and (two adjacent H)  cm-l. 

Snal .  Calcd for Cl4H1,NS: C, 73.98; H, 3.77; N, 6.16; S, 
14.08. Found: C, 73.80; H, 6.13; N, 6.27; S, 13.92. 

Acetylation gave N-2-(6-methylthioAuorenyl)acetamide, mp 
1 OO-191.5°. Recrystallization from alcohol (Darco) raised this 
io 191-192"; umax 1667 (amide C=O), 1429 (CH2), 1303 (C-TI 
deformation of SCH,), 801 (two adjacent H) cm-l. 

,A n n l .  Chlui for ClfiTTlhN0S: N, 5.20.  Foiuiti: X> 5.12. 

N-24 6-Methylthiofluorenyl)-2',2',2'-trifluoroacetamide.-To a 
stirred solutioii of 5 g of 6-meth>-lthiofluoreii-2-amine in 100 ml 
of heiizeiie, 4 g of 1 rifluoroacciic. aihydride was added dropwise. 
The pwcipitate KHS filtered off and dried giving 6.9 g (9YyG) of 
the product, nip l9Y-194'. Two r~ allizations from alcohol 
pave aii analytical saniplp, with iiuchaiiged melting point ; 
vII IX,  ITXO (C;F;lC:-O), 1425 ( C ~ l l ~ ) ,  1:31)4 (C-TI deforriiatioii of 
SCIl,), 116;; broad (Ch',), 8:;ci ( two adjaceiit 11) cm-1. 

.$nul. Calcd for ClsHl?F,NOY: C, 59.43; H, 3.74; IC, 4.33. 
Foiiid: C, 39.63; H, 3.97; X, 4.22. 

N-2-(3-Methylthiofluorenyl)acetamide.-The steps included 
I)etweeii bracket.? (Scheme I )  gave compounds which proved 
Tedious to purify. After obtaining a few niilligrams of the de- 
sired c.ompouiid (I) ,  we pursued the alternate route (Scheme 11). 
However, since the reactions iii Scheme I actually gave us com- 
pound I, the procedures are briefly iiidicated here. Kitratioii of 
6 g of N-~-(6-methylthiofluoren~~1)-2',2',2'-trifluoroacetamide in 
a mixture of concentrated HNOB and yellow fuming HNOI ( d  
l.49-1,50), followed by reduction of the sulfoxide function with 
50% HHr gave N-24 6-methylth~o-7-nitrofluorofluorenyl)-2',2',- 
2'-trifluoroacetamide, mp >310°. Hydrolysis in aqueous alco- 
holic PJaOH gave dark red 6-methylthio-7-nitrofluoren-2-amine, 
mp >310". 

Anal. Calcd for C1J&2N202S: C, 61.i5; H, 4.44. Found: 
C, 61.37; H, 4.44. 

Diazotization (XaS02 and HC1) and deamination (of 0.18 g) 
in the usual way with H,P02 gave a crude product which was 
dried and sublimed (230", 1 mm), giving 21 mg, mp 240-242", 
of 3-methylthio-2-nitrofluorene. This was reduced in a little 
alcohol with N&.H,O and Pd-C in the usual way.19 -4fter 
filtration aiid evaporation of the solvent, the product was dried 
in a vacuum and acetylated to obtain a few milligrams of I, mp 
162-163'. A mixtiire with I obtained from the Millers (mp 
163-16.i0) melted at 163-165", aiid the infrared spectra were 
the same. 

3-Methylthiofluorene. A. Reduction of 3-Methylthio-S- 
oxofluorene.-Reduction of 2 g of 3-methylthio-9-oxofluorene 
in 20 ml of diethylene glycol arid 20 ml of 85% hydrazine hydrate, 
as above, gave 1.3 g (69C;,), mp 61-64". Two recrystallizations 
from methauol raised the melting point to 6 6 4 7 " ;  vmax 1443 
(CH?), 1303 (C-H deformation of SCH,), 838 (isolated H),  800 
(two adjacent H) ,  766, 730, (four adjacent H )  cm-1. 

Anal. Calcd for ClrH1,S: C, 79.21; H, 3.70; S, 15.09. Found: 
C, 79.11; H, 5.91; S, 15.23. 

B. Deamination of 3-Methylthiofluoren-2-amine.-To a solu- 
tion of 100 mg of 3-methylthiofluoren-2-amine21 in 1 ml of tetra- 
hydrofuran, 3 ml of concentrated HC1 was added. The mix- 
ture was cooled in an ice-salt bath to -5' aiid 50 mg of NaNO? 
was added. After stirriiig for 10 min, 10 mg of sulfamic acid was 
added to destroy excess HNO,, and the mixture was stirred into 
10 ml of cold 50:; H3P0,. Gas evolved arid after 10 min a few 
crystals of KMIIO~ were added. In 1 hr the evolution of gas had 
ceased aiid the mixture was refrigerated overnight. The light 
yellow precipitate was filtered off, washed with water, and dried, 
giving 30 mg of crude product, mp t58-64°. One recrystallization 
from methanol (Ilarco) raised the melting point to 63-67", 
The melting point of a mixture of this compound with the one 
obtained in A was not depressed and the infrared spectra were 
identical. 

3-Bromo-2-nitro-9-oxofluorene.-A mixture of 3-bromo-9-oxo- 
2-fluorenamine13 ( 5 . 5  g), 40% peracetic acid (70 ml), aiid AcUH 
(50 ml) were refluxed with st,irring for 15 min then diluted with 
water. The yellow precipitate was separated (5.8 g), recrystal- 
lized from benzeiie, aiid then from acetone-methanol, mp 
256-2.57' (lit. l 4  255-2.57"). 

3-Methylthio-2-nitro-9-oxofluorene.-3-Bromo-2-r~itro-9-oxo- 
fluorene (1.5 g), 1)lISO (40 ml), aiid a freshly made solution of 
NaHCH3 in absolute ethanol (3.5 ml), containing 1 equiv of the 
sulfide, were stirred together (CaCl? tube) for 48 hr, heated on 
a steam bath for 0.5 hr, then diluted R-ith water containing a 
few milliliters of 6 A7 HC1. The brown precipitate was filtered 
off, washed with water, arid dried giving 1.3 g (96y0), mp 288- 
291' dec. Chromatography on alumina (benzene) gave an  analy- 
tical sample: mp 311-312" dec; vmax 1700 (keto C=O), 1570, 
1320 (KO*), 675 w (SCH,) cm-1. 

Anal. Calcd for CI4H9XO3S: C, 61.99; H, 3.34; 5, 5.16, 
Found: C, 61.87; H, 3.39; N, 6.39. 
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N-2-(7-Fluoro-3-nitrofluorenyl)acetamide.-To a mixture of 
9.3 g of N-2-( 7-fluorofluoreny1)acetamide and 70 ml of AcOH a t  
40" in a beaker, 3 ml of HNO, ( d  1.42) was added. All 
the solids dissolved as the temperature rose to 53", and a 
yellow precipitate came out. After cooling and filtration, the 
precipitate was washed with 20 ml of acetic acid and with water 
and dried, giving 9.1 g (80%) of the crude product, mp 225-228". 
Crystallization from toluene gave an analytical sample: mp  227- 
228'; vmax 1689 (amide C=O), 1577, 1333 (YO*), 1439 (CHZ), 
1266-1250, 1247 (.4rF) em-'. 

Anal. Calcd for CljHllFN203: N, 9.79. Found: N, 10.00. 
N-2-(7-Fluoro-3-nitro-9-oxofluorenyl)acetamide.-To a hot 

solution of 8.6 g of the foregoing compound in 200 ml of AcOH, 
25 g of Na2CrZOi.2HrO was added. The mixture was boiled for 
30 min with stirring and cooled. The bright red precipitate was 
filtered off, washed with water, and dried, giving 8 g (897,) of 
the product, mp 310-313". Recrystallization from o-dichloro- 
benzene raised the melting point to 311-313'; vmax 1718-1705 
(ket,o C=O, amide C d ) ,  1497, 1330 (NO$), 1272, 1235 (ArF) 
cm-l. 

Anal.  Calcd for Cl6H,FN2O4: N, 9.33. Found: N, 9.47. 
7-Fluoro-3-nitro-9-oxofluorene.-A mixture of 7 g of the fore- 

going compound and 35 ml of concentrated HSS04 was heated on 
a steam bath for 1 hr and cooled to  room temperature, and a 
nitrosyl sulfate solution, prepared by stirring 3 g of NaSOz in 
small portions into 20 ml of concentrated HzSOd, was added. 
After standing for 4 hr, this was stirred with 50 g of cracked ice. 
Upon addition of 30 ml of 507, &Po$, there was vigorous 
evolution of gas. Aft,er 2 hr the precipitate was filtered off, 
washed, dried, and sublimed (240°, 1 mm), giving 4.2 g (747,) of 
the product, mp 228-229". Recrystallizat,ion from tolnene gave 
mp 228.5-229'; vmax 1712 (keto C=O), 1524, 1348 (NOZ), 
1274, 1230 (ArF), 826 (two adjacent H )  cm-'. 

;Inul. Calcd for Cl3H8FN03: C, 64.20; H, 2.48; F, 7.81; 
N, 5.76. Found: C, 64.35; H, 2.50; F, 7.51; 3, 5.92. 
7-Fluoro-S-oxofluoren-3-amine.-The foregoing compound was 

reduced with SnCl2.2H20 and HCl and worked up in the usual 
way to obtain 3.2 g (91Tc), mp 169-170". Recrystallization from 
alcohol did not raise the melting point; vmZx 1689 (keto C=O), 
1267, 1218 (BrF),  878 (isolated H), 815 (two adjacent. H)  em-'. 

Anal. Calcd for C13H8FNO: C, 72.23; H, 3.78; N, 6.57. 
Found: C, 72.03; H, 3.51; N, 6.66. 
N-34 7-Fluoro-9-oxofluorenyl)acetamide.-The acetyl deriva- 

tive, recrystallized from alcohol, melted a t  259-260'; vmax 1695 
(keto C=O), 1681 (amide C d ) ,  1269, 1215 (ArF), 883 (iso- 
lated H),  820 (two adjacent H )  cm-l. 

Anal. Calcd for CljH10FN02: C, 70.58; H, 3.95; N, 5.49. 
Found: C, 70.79; H,  3.85; N, 5.64. 

2,6-Difluorofluorenone.-7-Fluoro-9-oxofluoreti-3-amine, di. 
azotized with 50%, HBFa and XaNOt in the presence of DMSO 
in the usual way,lg gave a diazonium salt, dec pt 160". Decompo- 
sition in boiling o-dichlorobenzene yielded 707, of 2,6-difluoro- 
flnorenone. Sublimation (liOo, 1 mm) gave the pure compound, 
mp 184-183'. A mixture with the authentic compound16 melted 
without depression. 

7-Fluoro-3-methylthio-9-oxofluorene. A.-Diazotization of 6- 
niethylthio-9-oxofluoren-2-amine with 507, HBFI and YaN02 in 
the presence of DLISO1g in the usual way gave the diazonium 
fluoroborate, dec pt  160'. Upon decomposition of the above salt 
i t t  boiling o-dichloroberizerie, followed by chromatography on 
alumitia and eliitioii with betizeiie, the product (mp 148.3-145') 
wa,i obtaiiied in 635; yield. Crystallization from alcohol followed 
by sublimation a t  145' (1 nun) gave an analyt,ical sample: mp 
146-146.5'; v,,,,, 1700 (keto C d ) ,  1294 (C-H deformation of 
SCHa), 1263, 1224 (.4rF), 864 (isolated H), 822 (two adjacent H )  
em-'. 

9nal. Calcd for Cl4H9FOS: C, 68.84; H, 3.71. Found: C, 
69.04; H, 3.73. 

B.-The diazonium salt prepared from 10.65 g of i-fluoro-9- 
oxofluoren-3-amine, 3s described for the synthesis of 7-fliioro-3- 
hydrosy-Y-ol;ofluo~eii~, !viis added to u aolutiuti of 30 g uf potas- 
sium ethyl xanthate in 400 ml of water with stirring, and the 
mixtiire was heated to 90' for 20 min. Reaction commenced at, 
70" (gas). The precipitate was filtered off and dissolved in 40 ml 
of benzene and, after drying (Na2S0,), the solutio11 was percolated 

through alumina (benzene). The first (yellow) band was collected 
and the solvent evaporated giving 3.7 g (237,) of the xanthate, 
mp 175-177°. Two recrystallizations from alcohol raised the 
melting point to 176-177"; vmax 1704 (keto C=O), 1259, 1233 
(ArF), 1247, 1111 (COC), 1038 (C=S),16 877 (isolated H),  838 
(two adjacent H )  em-'. 

Anal. Calcd for C16HllF0A: C, 60.36; H,  3.48; S, 20.14. 
Found: C, 60.49; H, 3.43; S, 19.98. 

A mixtiire of 1.4 g of the above xanthate, 20 ml of ethanol, 
and 1.5 g of SaOH was refluxed for 10 min and cooled, and 15 ml 
of CHII was added. After boiling for 10 min, a white precipitate 
of inorganic material was filtered off and the filtrate was evapo- 
rated to near dryness. Benzene (10 ml) was added and the solu- 
tion was chromatographed on alumina. A rapidly descending 
yellow band was collected and the qolvent evaporated, giving 0.95 
g (88YG), mp 143-146'. One recryat,allization from alcohol raised 
the melting point to 146-146.3". A mixtiire of this compound 
with the one prepared in A melted withoiit depression and the 
infrared spectra were identical. 

Methyl 7-Fluoro-2-nitro-9-oxofluoren-3-yl Sulfoxide.-To 1 0 
ml of yellow fuming H X 0 3  ( d  1.50) iii a beaker, 2 g of 2-fluoro-6- 
methylthio-Y-oxofluoreiie was added i n  small portions. The 
temperature rose to 40". The resulting solution was cooled to 20' 
and 40 g of crushed ice was added. An oily gum formed which 
solidified upon trituration. This was filtered off, washed with 
water, and dried giving 1.5 g ( 6 0 5 ) ,  mp 207-217'. Two re- 
crystallizations from toluene (Darco) raised the melting point 
to 218-219': vmnx 1724 (keto C=O), 1324, 1333 (NOr), 1269, 
1235 (ArF), 1055 (S=O). 

Anal. Calcd for C14H8FN04H: C, 55.08; H, 2.64; N, 4.59. 
Found: C, 55.10; H, 2.49; N, 4.71. 

7-Fluoro-3-methylthio-2-nitro-9-oxofluorene.-To a warm 
(40') solution of 1.3 g of the sulfoxide in 40 ml of glacial acetic 
acid 10 ml of 48yG HBr was added with stirring. After 2 hr the  
mixture x a s  poured into 100 ml of water. The yellow precipitate 
was filtered off, washed, and dried, giving 1 g (Slyc)  of crude 
product, mp 273-275'. Sublimation (265O, 1 mm) followed by 
recrystallization from toluene gave an analytical sample, mp 279- 
280" (cor).20 This proved to be identical with the compound 
made from the corresponding %bromo derivative by reaction 
with SaSCH3 (mixtiire melting poilit, infrared spectra). 

Anal. Calcd for C14H8Fr\;03S: C, 58.12; H, 2.79; X, 4.84: 
F, 6.57; S, 11.08. Found: C, 57.89; H,  2.76; N, 4.86; F, 6.82; 
S, 11.32. 

3-Ethoxy-2-nitro-9-oxofluorene.-3-Bromo-2-ni tro-9-oxofluo- 
rene (3.1 g), "aged" ethanolic ?r'aSCH3 (lOyc, 6.5 ml), and 
II3lSO ( 7 5  ml) were mixed and stirred at room temperature for 
5.5 days then heated on a steam bath for 1 hr. Upon additioti 
of dilute HC1, there was obtained 2.8 g of the product which 
was purified by chromatography on  aliimina (benzene) givitig 
1.6 g (60Yc): mp 235-235.5'; vmgX 1700 (keto C=O), 1515, 1380 
(NO2), 1230 (Ar ether), 762, 732 (four adjacent H )  cm-1. 

Anal. Calcd for Cl:HllX04: C, 66.91; H, 4.12; N, 5.20.  
Found: C, 66.82; H, 4.04; T';, 5.43. 

3-Ethoxy-9-oxofluoren-2-amine.-The above nitro compouiid 
was reduced with StiC12.2H20 in concentrated HC1. The amine 
melted at  153-134'; v,,, 1690 (keto C=O), 1215 (Ar ether) em-]. 

Anal. Calcd for CljH,3S02: N, 5.85. Found: N, 6.07. 
3-Ethoxyfluoren-2-amine.-The 9-oxo derivative was reduced 

by refluxiitg it for 0 . 5  hr with I)Y-1OOcG hydrazine hydrate aiid 
KOfI iii 2,2'-ox>-diethatiol. The product melted a t  111-112"; 
vIliaX 1203 vm-' (Ar ether). 

dnal. Calcd for CljHl,NO: N, 6.22, Found: E, 6.18. 
N-Acetyl derivative had nip 168.5-169.5°; vmar 1240 cm-' 

Anal. Calcd for CI7HliNO2: C, 76.88; H, 6.41. Found: C, 
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(Ar ether). 

76.31; H, 6.13. 


