
dissociatioii oi 1)enzoic aud of I-iiaplithoic acid are 
the same. The fact that the 4-fluoro and, particu- 
larly, the ~-iiietho?cy-l-iiaphthoic arids are rela- 
tively wealiri- than the linear relatioil \I ould predict, 
as shouii by the l m  A values. I:, iiidiwtive of a 
greater r w ~ i i a i i ( ~ ~  iiiteraction in the;.(> 1 -1iaphthoic 
acids, containing ,-ub\tituents jvith large fJ1 
effects, than in t h e  cmwbponding benzoic acid:,-- 
z.c., as ill  t h r  c a w  of the 4(  -11)-substituted l-naph- 
thoxidc ions, the "iiaphthoquiiroiie typr" struc- 
tures (I\-) aiid (Y) cwtrihiite more to thr resonance 

0 - -0  
I 

$-OH $-OH $-OH 

Ol l e  + OMe 9 dh le  
I V  Y \'I 

hybrid of the acid than the "beiizoquinoiie type" 
does in the benzoic acid case (VI). 

However, because of t,he rather large experi- 
nieiital uncertainty of the dissociation constaiits of 
substituted I-iiaphthoic acids, t'hese conclusions 
are d r a w  with some diffidence. As in the case of the 
napht'hols and phenols, nonpolar effects must he 
responsible for the greater acidity of thc substituted 
1-naphthoic acids compared with t>he correspond- 
ingly subst,ituted bciizoic acids. In  this case, how- 
ever, t'he dominant effect must be steric inhibition 
of mesomerism because ill the absence of this factor 
the 1-naphthyl group, ivith a presumed grcatcr +&I 
cffrct, thaii phenyl, should stabilize. thc acid rela- 
tivc t,o the anion aiid coiiseqiieiitly inhihit. dissocia- 
t ion. 
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I1 produces a noticeable hypsochromic shift in 
the absorption maximum of the parent compound I 
(Table I),  indicating conjugation with the furan 
oxygen. This is in line with the spectral characteris- 
tics of dibenzofuraii and its nitro  derivative^.^ 
Additioiial evidence is given by the failure to ob- 
tain an azo compound by coupling a solution of 
diazotized p-nitroaniline with the amine 111, 
obtained by reduction of II.‘j 

Sitration of I in sulfuric acid with two equiv- 
alents of nitric acid yielded a dinitro compound 
which, like the mononitro 11, gave a nitrogen-free 
phthalic acid by oxidative degradation. Structure 
IT postulated by Kostaneck? was substantiated 
by the following facts. The diamine V, obtained 
by reduction of IV, (a) coupled smoothly* with a 
solution of diazotized p-nitroaniline to give 1-(p- 
nitrophenylazo) - 2,4 - diamino - 3 - niethoxy- 
henzonaphthofurandione and (b) did not form the 
corresponding phenazine derivative by condensa- 
tion with phenanthrenequinone. 

In  an earlier papery it was shown that the con- 
densation of 2,3-dichloro-5-nitro-1,4-naphthoqui- 
none with 1-naphthol gives a mixture of two iso- 
meric nitrodiiiaphthofurandiones. It is found now 
that when in this condensation 1-naphthol is re- 
placed by 3-methoxgpherlol a mixture of two nitro- 
3-methoxybenzonaphthofurandiones (VI1 and XI) 
ir obtained. 

0 

02x b 0 

XI. I t  = l O - I U 0 ,  
XII.  H =  10-NH2 

t10 OCtl  I 

VII .  K = G  NO, 
V I I I .  H -7-NHz 

x. K ;-BY 

Unlike the isomeric nitrodinaphthofurandiones, 
these nit’ro isomers could not be separated by means 
of their solubilities in concentrated sulfuric acid. 
Only repeated fractional crystallizations from 
benzene yielded pure isomers. Orientation of the 7- 
nitro isonier (VII)   vas established by reduciiig the 

( 5 )  .4. Cerriiiirii, I<. l’:isseriiii, and (2. Righi, Boll. Sci. 
I’ocolta’ Chim. Ind. Bologna, 12, 75 (1954). 

( 6 )  I n  substituted anilines “when a free hydrogel1 atom 
is not available in the para position to the amino group, 
the ortho position is rarely attacked, unless strongly acti- 
vated.” K. H. Saunders, The Aromatic Diazo CompoiLnda, 
2nd ed., Ed. Arnold, London 1949, p. 201. 

( 7 )  St. v. I<ost:incrki m d  F’. Lampc, Rer., 41, 2800 
( I nos). 

(8) It is known that “diazonium salts are rapidly decom- 
posed by o-phenyleriediamine.” IC. Venkatamman, The 
(‘hemistr!j  o j  Synthetic I>yc;v, t d . ,  Acaclcmir, Inc., Xe\v 
York, 1052, FTol. I, p. 417. 

.~ 

( ! ) )  11. I?. S:irtor.i. .I.  Ovfj. C h o ~ ,  24, 17%; (1!)5!)), 

nitro group to the amino and replacing the latter 
by a bromine atom. Comparison of this bromo 
derivative with an authentic sample of 7-bromo-3- 
methoxybenzo[b]naphtho [2,3 - dlfuran - 6, l l -  
dione (X) confirmed its identity. This structure 
proof of VI1 is obviously also an indirect proof for 
the structure of XJ, since the latter can have only 
the alternative structure. 

Authentic 7-bromo43-methoxybenzonaph t hofur- 
andione (X) was synthesized from o-bromophen- 
acyl bromide and 6-methoxybenzofuran-2,3-dione, 
according to the following route : 

‘ I I  Br 0 
0 

This route is similar to  that used for the preparation 
of 9-bromodinaphtho [2,1-2’,3’]furan-8,13-dione 
The last step of this route, the ring closure, was 
carried out a t  room temperature and gave a coli- 
version considerably superior to that obtained in 
the case of the analogous dinaplithofiirandioiie 
derivative. 

The spectral characteristics of the 7- and 10- 
iiitro isomers (VI1 and XI) are identical, whereas 
the absorption maximum of the 2-nitro (11) shows a 
considerable hypsochroniic shift (Table I) .  I t  is 
interesting to note that, in coniparizoii with these 
nitro isomers, the absorption rnrtxima of the 2- and 
7-amino isomers (111 and VIII) show a bathochro- 
mic shift (88 and 50 mp, respectively), whereas 
the absorption maximum of the 10-amino isomer 
(XII) shows a hypsochromic shift (16 m p ) .  The 

TABLE I 
ABSORPTIOX MAXIMA OF ~IETHVXY 

B E N Z O ~ A P H T H O F ~ R ~ N D I ~ ~ ~ S ~  

A, C b  x 
Colllpoulld n1p 10-3 

Methoxybenzonaph tho- 430 9 . 3 

2-Kitro (11) 402 5 , l  
furandione ( I )  

7-Sitro (VII)  450 5 . 2  
10-Nitro ( X I )  450 5 . 2  
2-Aiiiino (111) 490 5 . 7  

10 Amino ( X I I )  434 7 . 0  
7-.4mino (VIII)  500 7 . 2  

a Solvent: o-dichlorobenzene. * AIolar extinction coef- 

ficient, c, defined as C1 , where C is concmtra- 

tion g. mole/liter and 1 is cell length in (‘in. ‘rhe c of 1- 
aniirioant,hraquinone (m.p. 245-246 ”) is 6.0 a t  t h r  nhsor11- 
t,ion mauiiiilirn of 162 i n l . ~ .  

optical density 
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data for the 7- and 10-amino isomers (VIII and 
XII) arc in line with those observed in the $1- 
and 12-aniinodinapht ho [2,1-2 ', 3 ']furan-8,13-di- 
O ~ C S . ~  In  coniparison with 1-aminoanthraquinone, 
the dcrivatives with the amino group in the naph- 
thalene system (VIII arid XII) possess h i g h  molar 
cxtinctioii coefficients and the 7-arnino isomer shows 
a strong bathochromic shift of the absorption 
maximum. 

EXPERIhZENTAL" 

S-Xethoxy-2-nitroben~o [ b ]  naphtho [B,S,-d] furan-6,ll-dione 
(11). 3-~lethoxybenzo[b]naphtho[2,3,-d]furan-6,ll-dione (I, 
m.p. 292-394') was prepared from 2,3-dichloro-l,Pnaphtho- 
quinone and 3-methosyphenol by the method used by 
Eistertll for the synthesis of the 3-hydroxy compound. To a 
solution of I (2.78 g., 0.01 mole) in concd. sulfuric acid (20 
nil.), cooled to 5", nitric acid ( d .  1.4; 1.0 g.; 0.011 mole) was 
added dropwise in about 15 niin., while stirring. The green- 
ish-blue solution was stirred for 1 hr. a t  5 O ,  then poured 
slowly on ice water. A bright yellow slurry was obtained. 
The insoluble material was collected, washed with water and 
dried. After crystallization from acetic acid a 70% yield of I1 
w\-as obtained as bright yellom crystals of 1n.p. 318-320". 
A n d .  Calcd. for C17H9XOa: C, 63.2, H, 2.8, K, 4.3. Found: 
C, 63.1, H, 2.9, N, 4.3. 

Oridalive degradation o j  11. -4 solution of I1 (2 g.) in concd. 
sulfuric acid (80 nil.) was added slowly to  hot water (160 
ml.) with vigorous agitation. To the pale yellow suspension 
obtained, 8 g. of finely powdered potassium permanganate 
was added in portions over about 1 hr., keeping the tempera- 
ture a t  90-95'. After the addition of the permanganate &-as 
coinploted, the agitation vas continued for an additional 10 
niin. a t  90-100". The dark slurry was decolorized with 
sodium bisulfite and the clear solution was extracted with 
ether. Evaporation of the dried ether lager gave 1.1 g. of al- 
most colorkss material which, when heated to  gentle boiling 
with acetic anhydride (1.5 nil.) for 5 min. and cooled to room 
tempcraturc, yielded long u-hite needles of m.p. 130-132'. 
.I mixture of this product with an  authentic sample of phtha- 
lic nnliydridc (m.p. 130-132') melted a t  130-132'. 
2-.4 ~rairao-,?-metl~oxybenzo [ b] ~zaplztho [2,5-d] furan-6,l I-diorie 

(111). 3-lIethosy-2-nitrobenzo [blnaphtho [2,3,-d]furan-6,11- 
dione (11, 2 g.)  vas added to a stirred solution of sodium 
hydrosulfite (10 g.) and sodium hydroxide (10 g.) in water 
(-100 nil.), blitnkcted with nitrogen. After 15 min. a t  35' t,he 
slurry changed to a clear yellow solution. The agitation was 
continued a t  35-40' for 1 hr., then the solution was filtered 
and tlic filtrate oxidized with air for 2 hr. The dark precipi- 
tiLtc (1.8 g.), m.p. 280-290" was crystallized from o-dichloro- 
benzene to give a 90% yield of I11 as dark red crystals, m.p. 
290". 

Anal. Calcd. for C17HIISOa: C, 69.5; H, 3.7; K, 4.7. 
Found: C, 69.3; H, 3.7; N, 4.7. 

Z,/i-Dinitro-3-nzefhox?/lienzo [b]  naphfho [8,S-d],furan-d, lf- 
tliorie ( 11;). 3-AIethosybenzo [b]  naphtho [2,3-d]furan-6,11- 
dioiirp (I)  \vas nitrated Kith 2 equivalents of nitric acid, fol- 
lotvjiig the method described for 11. After crystallization from 
:Icetic acid an 8070 yield of Iv vas obtained as pale yellow 
crystols of m.p. 244-246' dec. 

(10) A11 melting points were taken on a Fisher-Johns 
melting point apparatus and are uncorrected. The visible 
spectra wcre obt:iined in o-dichlo~obenzene and recorded 
on a Cary hIodel 14 Spectrophotometer. The infrared 
spectra were taken on Xujol mulls on :I Perkin-Elmer 
Model 21 Recording Spectrophotometer equipped with 
sodium chloride optics. 

(1  1)  13. Cistert, ner., 80, 47 (1947). 

Anal. Calcd. for C17HsN208: C, 55.2; 11, 2.2; S, 7.6. 
Found: C, 54.9; H, 2.1; S, 7.6. 

Oxidative degradation of IV. A fine slurry of IT.' (2.0 g,) in 
dilute sulfuric acid, treated with potassium permangaiiat i :  :is 
described for 11, gave phthalic anhydride (r11.p. 130-132"). 

2,4-L)iamino-S-methoxybenzo [ b]  naphtho [2,S-d] jurnn-6,lI- 
d i m e  (V). This diamine was prepared from IV, 11y fuIlo\virlg 
the procedure described for 111. A 02yo yield of T.' \\:ii o l i -  

tained as dark red crystals of m.p. 220-222" (acetic acitlj. 
Anal. Calcd. for C1?H12N2Oa: C, 66.2; H, 3.9; S, ! ) , I .  

Found: C, 65.4; H, 3.9; N, 8.9. 
l-(p-Nitrophenylazo)~,~-dian~ino-3-~nefl~ox ybenronupit/ho- 

furandione. A solution of diazotized p-nitroaniline (0.5 g.) ill  

dilute hydrochloric acid was added slo~vly a t  5-10' to B st lh i -  
tion of V (1.0 g.) in 85% phosphoric acid (80 ml.) and coilctl. 
hydrochloric acid ( 5  ml.). After stirring 1 hr. a t  5-10', tho 
pH of the dark red solution was raised to 5 by addition uf :t 
saturated solution of sodium acetate and the agitation \ V ; I ~  

continued for an additional 2 hr. The dark brown precipit:ltcs 
was filtered off, washed with water and dried. The crude protl- 
uct (1.2 g.) crystallized from o-dichlorobenzene gsve 1 2  g. 
of 1 - ( p  - nitrophenylazo) - 2 - 4 - diamino - 3-methoxybrnzt~- 
naphthofurandione as red brown crystals; 1ii.p. "38-:100". 

Anal. Cnlcd. for CuHlsNsOs: C, 60.6; 11, 3.1; N, 15.4. 
Found: C, 60.3; € I ,  3.2; N, 15.6. 

S-Vethory-7( and lO)-nitro-benzo [bl tiuphtho [.v",J-d] - j ~ ) w / ~  
6,ll-dioi~e (VI1 u n d  XI). 2,3-Dichloro-6-nitro-I,-1-naplit 111)- 

quinone (m.p. 174", 22 g.), prepared by the method of lcricn" 
was added to  a solution of 3-methoxyphcrloi (12 g.) in p>.ri- 
dine (140 ml.). An orange suspension \vas fornicd : i i d  till, 
temperature rose to 60" in about 5 min. The mixture N : I ~  tlll*ti 
heated to 100" in about 1 hr. and kept a t  this tcwipcr:itrire rot, 
an additional 6 hr. After stirring 12 hr. a t  rooin t c i i i p c i ~ : ~ t ~ ~ r ~ ( ~  
t'he orange precipitate was collected, washed with eth:inol : i i i < l  

dried. The crude product (20.5 9.) Tvas repeatedlj. cstractc~tl 
ivith boiling water to remove the nitropyritlii,iiii~i PIJIII- 

p o ~ i n d . ~ ~ , ~ ~  The residue (11.5 g.) of m.p. 2713-278" \v:is n i i i i l -  

ture of VI1 and XI. Microscopic exaniinat ion sho\icti til(.  

presence of orange and yellow crystals. 
Anal. Calcd. for c17I19?jo6: C, 63.2; 11, 2.8; S, 4 . 3 .  

Found: C, 63.0; H, 2.8; N, 4.5. 
The above mixture of nitro isomers \'I1 anti S I  (5 g.; 

was repeatedly crystallized from benzene. Two fractioiis 
were separated. The more soluble fraction (1.8 g.) \ w s  r(' 
crystallized from the same solvent to  give S I  :is orai~gv i i c , t ' -  

dles; m.p. 316-318". 
And,. CaIcd. for CrrIIgSOs: C, 63.2; H, 2.8; N, 4.3. I ~ O I J ~ I I I :  

C, 63.2; H, 2.7; S, 4.4. 
Thr less soluble fraction (3.1 g.) \V:E rt 

o-dichlorobenzene to give VI1 as golden yellow er) stalh : 
m.p. 318-320'. 

Anal. Calcd. for C17HgS06: C, 63.2; 11, 2.8; S, 4.:;. 
Found: C, 63.0; H, 2.6; N, 4.4. 

The mixed melting point of these two nitro isomrrs \\:is 

274-278". The infrared spectra are similar up to about S p ,  

both nitro isomers exhibiting the characteristic bands of c : t i  - 
bon-carbon double bonds, of the carbonyl and of thc. i i i tro 
groups. A good region for difTerentiation is 8-15 p ,  I\ 1 1 i ~ w  I hit 
individual isomers prcsent the follo\Ving baiids: isotnc,r \ I I : I  I 
12.25 and isomer XI a t  8, 10.85, 11.45, and 1:3.:35 p .  

Ozidatiae degradation o j  VI1 and S I .  A fine sii~pc.i~siiciii OI' 
the above mixture of nitro isomers VI1 and ST (1 g.j j t i  dilLti(, 
sulfuric acid, treated with potassium permang:in:itcs ;IS ( l ( ~  
scribed for 11, gave, after treatment with a w t i c  :tiiIi:. <l r i i l ( , ,  
small shining crystals of m.p. 160-1G2". :I m i s t u ~ ~ ~  i ~ i '  l l i i h  
product with nn aut,hentic sample of 3-nitrophthali(, :iii 1 1 )  - 
dride (m.p. 162-163') melted a t  162-163'. 

7-Amino-3-methox&nzo [b]  naphtho [2,5-d],fuui.un-6,11 - t i i o j i  0 

(VIII). The amine VIII, prepared from the nitro isonicr \.I I 

(12) I<. Fries, ty. I'ense, and 0. l'etors, I j c r . ,  61, l:{:)-> 

(13) 13. Suryanarayana and B. D. Tihk,  I'mc. Imlr///l 
(1028). 

r l cnd .  Sci., 37-A, 81 (1053). 
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as described for the amine 111, crystallized from o-dichloro- 
benzene as red crystals of m.p. 282-284'. 

Bnal. Calcd. for C~~HIINOI :  C, G9.6; H, 3.7; N, 4.7. 
Found: C, 69.3; H, 3.7; N, 4.7. 

The N-p-tolylsulfonyl derivative of VI11 was obtained by 
boiling VI11 (0.2 g.) for 1 hr. with an  excess of p-toluene- 
sulfonyl chloride (0.4 g.) in dry pyridine (10 ml.). Orange 
crystals (0.21 g.) of m.p. 258-260" (acetic acid) were ob- 
tained. 

Anal. Calcd. for C&17NO&: C, 64.4; H, 3.8; N, 3.1; S, 
7.1. Found: C, 64.2; H, 3.8; N, 3.3; S, 7.1. 

7-Bromo-5-methox ybenzo [ b] naphtho [ 2,S-d] juran-6,ii -dione 
from VIII. A fine slurry of VI11 (0.17 g.) in 85Yc phosphoric 
acid (30 ml.) was diazotized a t  10' with sodium nitrite (0.05 
g.). The resulting violet diazonium solution was poured 
slowly under the surface of a solution of cuprous bromide 
(0.7 g.) in 48TC hydrobromic acid (12 ml.) and stirred for 1 
hr. a t  room temperature, while diluting with water (50 ml.). 
After stirring an  additional 0.5 hr. at 80-loo', the orange 
precipitate formed was filtered off, washed with water and 
dried. (0.2 g., n1.p. 268-270'). Crystallization from acetic 
acid (Darco) gave 0.15 g. of 7-bromo-3-methoxybenzo[b]- 
naphtho[2,3-d]-fiiran-6,ll-dione as orange crystals; m.p. 
278'. 

Anal. Calcd. for C17H9BrOI: C, 57.1; €1, 2.5; Br. 22.4. 
Found: C, 57.1; H, 2.5; Br, 21.2. 

10-Amino-3-naethoxybenzo [b] naphtho [b,S-d]furan-6,11- 
dione (XII).  The amine XI1  was prepared from the nitro 
isomer X I  follon.ing the method described for the isomeric 
amine 111. A 95% yicld of XI1 was obtained as violet-brown 
crystals of m.p. 278-379". The mixed m.p. with the isomeric 
amine VI11 (m.p. 282-284") was 264-26G". 

Anal. Calcd. for C17H1ISO4: K, 4.7. Found: N, 4.8. 
The AY-p-tolysulfonyl derivat,ive of XI1 crystallized from 

acetic acid as orange-yellow cryst)als of m.p. 2.39-240". 
The mixed m.p. with the corresponding derivative of the iso- 
meric amine VI11 (m.p. 258-260') was 236-240". 

Anal. Calcd. for C24Hi,?;06S: C, 64.4; H, 3.8; N, 3.1; S, 
7.1. Found: C, 64.2; H, 3.8; N, 3.3; S, 7.3. 

IO-Bromo-3-methoxybenzo [b]  naphtho [Z,S-d]furan-6, il-dione 
jrom X I .  A solution of the isomeric amine XI1 (0.1 9.) in 
857, phosphoric acid (25 ml.) was diazotized and treated 
with cuprous bromide (0.6 g.) and 487, hydrobromic acid 
(12 ml.) as described for the isomeric bromo dprivative from 
VIII. The orange precipitate, after crystallization from 
acetic acid, yielded scarlet needles (0.08 g.), m.p. 238-240'. 

Anal. Calcd. for C1,H8BrO4: C, 57.1; H, 2.5; Br, 22.4 
Found: C, 57.8; H, 2.5; Br. 21.8. 

Chromatogro.phic separation qf the 7- a d  10-amino isomars 
(VIII and XII). Thc mixture of thc nitro isomers VI1 and XI, 
as obtained in the condensation of 2,3-dichloro-5-nitro-1,4- 
naphthoquinone with 3-mcthoxypheno1, was reduced with 
:tlkaline sodium hydrosulfite as described for I11 and the 
resulting mixture of aminomethoxybenzonaphthofurandiones 
(m.p. 264-266") dissolved in benzene was chromatographed 
on alumina. Elution with benzene yielded two bands: a 
brownish-orange band, which after evaporation of the sol- 
vent and crystallization from toluene gave XII, as  brown 
crystals (m.p. 278-280") and a violet baud, which gave VI11 
as violet crystals (m.p. 282-284'). 

Proof of structure of 7-bromo-S-mefhoxl~benro [blnaph- 
fho[ZJ3,-d] furan-6,1 I-dione from VIII. Z-(o-Brmobenzoyl)-6- 
methoxy-3-benzofurancarboxylic acid (IX). This acid was 
prepared from 6-metho~ybenzofuran-2,3-dione'~ and o- 
bromophenacyl bromide's by a method similar to that de- 
scribed by Chatterjeals for the synthesis of 2-(o-toluoyl)-3- 
benzofurancarboxylic acid. A 92% yield of yellow crystals 
of m.p. 181" (acetic acid) was obtained. 

Anal. Calcd. for C17HllBrOl: C, 54.2; H, 2.9; Br, 21.3. 
Found: C, 54.2; H, 2.9; Br, 20.2. 

7-Bromo-3-methoxybenzo [b] naphtho [Z,S-d]furan-G,il-diene 
(X).  Acid IX (6  g.) was converted into the acid 
chloride by stirring i t  with thionyl chloride (60 ml.) a t  
room temperature for 16 hr. After removal of the excess 
thionyl chloride, the residue was dissolved in nitrobenzene 
(60 ml.) and aluminum chloride (24 9.) was gradually added 
a t  15-20'. After overnight stirring at room temperature, 
the reaction product was drowned in ice and hydrochloric 
acid and the nitrobenzene was removed by steam distilla- 
tion. The residue (5 .7 g.) was slurried with an excess of 
dilute sodium hydroxide solution to remove the unchanged 
starting material. The alkali insoluble product was purified 
by vatting to  yield 3.4 g. of crude material, m.p. 272-276', 
which on crystallization from acetic acid (Darco) yielded 
3.2 g. (56% conversion) of X as orange crystals; m.p. 278- 
279'. 

Anal. Calcd. for C17HgBr04: C, 57.1; H, 2.5; Br, 22.4. 
Found: C, 56.8; H, 2.5; Br, 21.1. 

The alkaline filtrate upon acidification with concd. 
hydrochloric acid gave 2.0 g. of unchanged 2-(o-bromoben- 
zoyl)-6-methcxy-3-benzofurancarboxylic acid (IX); m.p. 
181 O 

A mixture of X with the bromo compound obtained from 
VI11 (m.p. 278-279') melted a t  278-279", whereas a mixture 
with Y specimen of the bromo isomer from XI1 (m.p. 238- 
240") melted a t  222-228". The identity of the two bromo 
derivatives of m.p. 278-279' was further substantiated by 
comparison of the infrared spectra. 

7-(p-Tolylsuljonamido)-3-methoxybenzo [b]  naphtho [B,S-d] - 
furan-6,11-dione. ,4 mixture of X (0.2 g.), p -  toluenesul- 
fonamide (0.14 g.), sodium carbonate (0.08 g.), cuprous 
chloride (0.01 g.), and nitrobenzene (15 ml.) was heated a t  
200' for 6 hr. The crude product was removed by filtration, 
washed, and crystallixcd from acetic acid to yield orange 
crystals (90% yicld) of m.p. 258". 

Anal. Calcd. for C2aH1JV0&: C, G4.4; 11, 3.8; iV, 3.1. 
Found: C, 64.4; H, 3.8; K, 2.9. 

The identity of this derivative of X with the p-tolylsul- 
fonainide derivative obtained from VI11 was established by 
mixed melting point determinations and infrared spectra. 
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