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g. of impure IV in 48 hr. Finally, after addition of 3 nil. uf 
concd. sulfuric acid in 10 ml. of water, continued refluxing 
gave 72.3 g. more impure IV in 168 hr. 

Stability of cis-X,I,4,Q-tetramethyl-S-cyclob1~tanediol 
( I I Ia) .  Tho cis isomer of 1111 (77.5 g.) was mixed with 500 
ml. of watw and 20 nil. of concd. sulfuric acid, and the solu- 
tion was refluxed for 271 hr. in  apparatus equipped with a 
continuous azeotrope separator. S o  IV was formed and 
apparently no change occurred. An additional 50 nil. of 
concd. sulfuric acid was added; again no IV was formed dur- 

ing 31 hr. oi refiuxiug. The mixture was cooled and 180 d. 
of concd. sulfuric acid was added. When heating was re- 
sumed, the solid glycol dissolved, the color of the reaction 
solution rapidly darkened, and tar gradually formed. After 
41 hr., heating was stropped and the small amount of organic 
distillate in the azeotrope separator was examined. It was a 
complex mixture in which no IV could be found by distilla- 
tion. 
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Acenaphthene Chemistry. VII.’r2 The Synthesis and Properties 
of an Acenaphthenequinolimide Acetate 

H l < S I t l ’  J. 1iICIiTE.R ASD LVILLIAhl C. FEIST3 

5-hcetosy~ceiiaphtheiie undergoes the Fries rearrangenient to form 4-acetyl-~-acenaphtheiiol. The oxime of this ketone 
in acetic anhydride-acetic acid with hydrogen chloride Jornied 4,j-acenaphtho [ d ]  2-niethyloxazolc. 4-Amino-5-acenaphthenol 
hydrochloridc formed the same oxazole when treated with acetir anhydride followed by treatment of the product with con- 
rentrated hydrochloric acid. 4-Benzenesulfonaniid0-5-methoxyaeenaphthene was oxidized to 4-benzenesulfonamido-5- 
niethoxy-5-acenaplithenequinol acet,ate by lead tetraacetate. This quinol acetate is converted into 4,4’-dihenzenesulfon- 
amid0-5,5’-diiiiethosy-2,1’-k~iacenaphthylidine when a suspension in acetic acid is heated with concentrated hydrochloric 
acid. 

The prcparutioii a i i d  characterization of 4,;- 
uc,ciiaphtheneciuinoilcdibei~zenesulfonimide has 
beeii dewribed.4 In this work attention wub di- 
rected toward :I similar study of an acenaphthciir 
compound with a quiiionemonoimide structure. 
Quinonemonoimides with benzenoid and naphthe- 
noid ring systems have beeii extensively invcsti- 
gutcd by R. hdams and his co-w0rkers.j 

In  our ivork 5-acenaphthenol (I)6 was treated 
with acetic anhydride to produce the acetate, 11, 
which was found to undergo the Fries rearrange- 
ment on treatment with anhydrous aluniinum chlo- 
ride. The bright yellow product from thih rmr- 
raiigement, 111, formed an oxime IV which w w  
(Jxpwted t o produce 4-acetamido-S-aceiiaphthenol 
(V) whet1 hithjected to Rcvskninnii rearrangeinc~nt 
conditions. 
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I. H = H; 11’ = H VII. H = CHI 
11. I 1  = COCH,: It’ = H 

111. R = H: 11‘ COCH, 
VIIT. R = CH-CHCGH: 

S-OH 
I 

IV. 11 = H; I t ’  = C-CH 
i 11 = H:  I<‘ = SHCOCH- 

Two products w e r ~  ohtaliled. One separated from 
the reactioii mixture in 26%) yield and is believed 
to bc the oxinw acetate VI and the other obtained 
in 625;  yield was precipitated ab u tan solid m.p. 
139-140’, VII, when the filtrate was poured into 
water. The anticipated acetamide V is reportedh 
to melt at, 16.5’. A comparison of the infrared 
spevtrn of our substance and that of V obtained 
from :i hample kindly supplied by Professor H 
Rapoport showed them to be different. Thv nia- 
teri:ii mcltiiig at 139-140’ whibited strong absorp- 
t i o i i  at 1580 c i i ~  -l indicative of C==S.7 Chemical 
:iiialyiis indicated C14HllK0 which corresponds to 
4,5-ncenaphtho [d]2-methyloxazole (VII). The liter- 
ature8-’0 discloses the formation of oxazoles from 

( 7 )  L. J. Bellamy, The Infrared Spectra of Complex 
.lfolcculm, John Wi1e.v & Sons, Inc. ,  New York, E. Y., 1958, 
2nd ed., (a )  page 96, (b)  page 179. 

( 8 )  J. Meisenheimer, J .  Pr. Chent., [l l] ,  119, 315 (1928). 
( 0 )  A. H. Blatt,  J .  I I U .  Che/,i. Soc., 60, 205 (1938). 
( I O )  J. Meisenheiiii(~r :inti R. Meis, Her. ,  57, 289 (1924). 
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o-hydroxyketoximes when subjected to  Beckmann 
rearrangement conditions. 

Oxazoles are reported to  form hydrochlorides" 
and an unstable hydrochloride, m.p. 204-206' dec., 
was formed from VII. 2-Methyloxazoles have also 
been reported to undergo an aldol type condensa- 
tion with benzaldehyde.'* Our product VI1 con- 
densed with benzaldehyde to form 4,5-acenaphtho- 
[d]-2-styryloxazole (VIII). This substance ab- 
sorbed bromine slowly whereas the oxazole VI1 
appeared inert. 

The structure of the oxazole VI1 was confirmed 
by synthesis from the known 4-amino-5-acenaph- 
thenol hydrochloride (IX).6 The hydrochloride was 
refluxed with acetic anhydride and the product 
obtained from this mixture, when treated with con- 
centrated hydrochloric acid, produced the same 
oxazole. 

It is reported13 that  the oxidation of iV-benzene- 
sulfonyl-p-anisidine, with lead tetraacetate, in 
dry chloroform, led to  the formation of p-quinone- 
monobenzenesulfoiiimide. Since the preparation of a 
benzenesulfonamide from 4-amino-5-acenaphtheiiol 
hydrochloride (IX) was unsuccessful and since a 
quinonemonoimide had been prepared from a 
methyl ether, our attention n-as directed toward 
the preparation of a quinonemonoimide containing 
the acenaphthene nucleus by the lead tetraacetate 
oxidation of 4-benzenesulfonaniido-5-niethoxy- 
acenaphthene (X). This compound was prepared 
from the known 4-amino-5-methoxyacenaphthene 
hydrochlorideG and benzenesulfonyl chloride. The 
benzenesulfoiiamide X, suspended in glacial acetic 
acid or chloroform, nas oxidized by lead tetra- 
acetate to produce a yellow solid \\-hich shon rd 
absorptions a t  1545 cm.-* and 1735 em.-' indic.;t- 
tive of C=S  and acetate carbonyl,14 respectively. 
Chemical mialysis indicated CzlH,&OsS and sug- 
gested 4-benzenesulfonimido-5-methoxy-~-aceiiaph- 
thenequinol acetate (XI). The quinolinide acctntc 
is readily reduced to  the inethoxybeiizcnesulfon- 
amide X. 

I '  i l  

1 \ 
O(' f I ( ii 0 O( O( t l ,  

\ I  1 

In  previous 1rorli4 it was shoivii that 4.5-aw- 
iinphtheiie~uinoned~benzrne,~ulfonilnide  as cwn- 
verted into 4,5-diheiizenesulfoiiamidoa~e~~~phthpl- 

(11) E. H. Rodtl, Chemistry of Carbon Compounds, Vol. 
IV, Part A, Elsevier Publishing Co , Amsterdam, 1957, p. 
376. 

(12) D. hl .  Brown and G. A. R. Iion, J .  Chem. Soc., 2147 
(1048). 

(13) R. Adams and I<. R. Brone, J .  Am. Chem. SOC., 80, 
5800 (1958). 

(14) R. Adanis and E. L. DeYoung, J .  Am. Chern. SOC., 
79, 705 (1957). 

ene. This acid-catalyzed prototropic shift was in- 
duced by the addition of concentrated hydrochloric 
acid to  an acetic acid suspension of the quinonedi- 
imide. 

When the yellow imide acetate XI was suspended 
in glacial acetic acid and concentrated hydrochloric 
acid added, the suspeiision slowly changed to  a 
yelloworange solution and, after forty minutes, 
a yellow-orange solid XI1 separated. This product, 
after crystallization froin benzene-chloroform, 
melted a t  265' with darkeniiig. A chloroform solu- 
tion of the material was red and exhibited a blue 
fluorescence. It was soluble in warm 5% aqueous 
sodium hydroxide from which it was rerovered 
unchanged upon acidification. Compound XI1 was 
oxidized by bromine in carbon tetrachloride to a 
brown amorphous solid and did not decolorize a 
potassium permanganate solution i n  acetone. 
This yellow-orange product XI1 was rapidly oxi- 
dized by lead tetraacetate in acetic acid to a red- 
brown solid which could not be purified but whose 
infrared spectrum did not show N-H absorption 
but did show acetate carbonyl group absorption. 
The material XI1 did not contain chlorine and gave 
a decp blue-green color ivith concentrated sulfuric 
acid. The chemical analysis iiidicatcd CleT-Il,SSO~ 
which suggests that i t  is the expected ncwmphthyl- 
ene derivative XIII, which would arise from a pro- 
totropic shift and loss of acetic acid as shown: 

I 

OCH, OCHS 
X l l l  

The product SI1  did not absorb hydrogen with 
either 107, palladium on vhnrcoal or platiriuni 
oxide as catalyst, a t  a hydrogen pressirrt of 30 
p.s.i. The infrared spectrum of XI1 exhibited a i l  

absorption at 3240 cm.-l indicative of S--IIL4 
but no absorption at 1650-1710 cm. -1 character- 
istic of C=0.7b The high melting point of the T I I I L -  

t,erial suggested that it may bc a dimer, a trimer or 
wen  a tetramer of :In acenaphthylene. l 5 - I 8  J're- 
liiriinary molecular weight determinations were not] 
satisfactory because of the very limited solubilitj? 
of XII .  

It is reported that acenaphthylene, when treated 
with hydrochloric acid in glacial acetic acid gave 

(15) P. Rehlander, Ber., 36, 1583 (1933). 
(16) K. DzieFonski and G. Rapolski, Ber., 45, 24'31 

(17) K. Dziewonski, Ber , 46, 2156 (1913). 
(18) K. Dziewonski and Z. Leyko, Iler., 47, 1Gi9 (1914). 

(1912). 
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HCI 

XIV 

bi~icoiiaplithvlidiiie XIV, isolated as the picrate 
in  :2740f.h yield.Ig 

\T7hcn ncmnphthylenc, dissolved in acetic acid, 
W:IS treated with concentrated hydrochloric acid 
aiid allowed to react for seven hours, a yellow- 
orange solid was formed. h melting point of 273- 
2 7 5 O  confiriiird that i t  was the known biacenaph- 
thylitliiie. I n  Tliis substance, dissolved in benzene, 
exhibited ;L hlue fluorescence very similar to that 
shoirii by XII. An iiidigo-green color formed when 
SIV uxs treuttd with (,oncentrated sulfuric acid. 
'l'hc dimer XIJr failcd to nbsorb hydrogen a t  low 
prc'ssure in the presellcc of 107; palladium 011 char- 
coal, nird did not dwolorizc :t bromine-chloroform 
solution nor an ncetonc solution of potassium per- 
ma ii g a n a t e. 

Due to the similarities of XI1 and XIV it  is 
proposcd that XI1 is the dinier f"-4,4'-dibenzene- 
siilfoiinmitlo-:i,r'-tlimethoxy - 2, l '  - biacenaphthyli- 
dine whirl] could be formed by the route outlined 
bClU\\..  

I 
OCH3 

XVI 

I 
OCHB 

XI1  

The additioii of a proton to the 1- position of the 
iiiternicdiatc XI11 vould give the carbonium ion 
XI7 aiid this ion could in turn add to  the 1- position 
of niiothcr ac~enaphthyleric XIII, to give the new 
(,ai,l)otiiiiiii ion XI'I. A hydride shift followed by the 
loss of  n proton ~rould give the acenaphthylidiiic 
XI1 :uicl the more ?table configuration should be 
thc trans configurat'ion due to steric int'eractions. 
\Ye ~vcrc uiiable t o  prepare the acenaphthylene 
iiitcrmcdiatc XIII. 

The  acenaphthylidine XI1 could not be obtained 
by thc reaction of. the quinolimide acetate XI with 
anhydrous pyridine. The dark material formed 
rcsisicd nttcmpts a t  purification and could riot be 

( I !) t ( ; .  I ) o I i i i \ k i  :inti I<. I)zi(xv;oiisl<i, / l r r . ,  48, 1017 
111t1.5). 

-. ~~ . ~ 

characterized. When S I  was treated n-ith refluxing 
10% aqueous hydrochloric acid, a dark amorphous 
material, which could not be characterized, was 
obtained. 

1,2-Diphenylacenaphthylene mas recovered un- 
changed after treatment with concentrated hy- 
drochloric acid in glacial acetic acid at room 
temperature. 

 EXPERIMENTAL^^ 
j-'-Acetoryacenaphthene (11). Fifteen g. of 5-acenaphthenol6 

(0.0885 mole) was dissolved in 50 ml. of water containing 
5.4 g. of sodium hydroside. Crushed ice (100 g.) was added 
and 10.7 nil. (0.11 mole) of acetic anhydride was introduced 
into the reaction mixture. An exothermic react,ion occurred 
and a gray precipit,ate resulted. After Llt.ration and drying, 
the gray solid weighed 17.8 g. (95%,), m.p. 81-90'. Crystal- 
lization from dilute et,hanol resulted in nearly colorless 
crystals of 11, 11i.p. 10O-10lo, in 75% yif!Id. 

And. Culcd. for CI41I12O2: C, 79.22; H, 5. i0 .  Found: C, 
79.22; H, 5.56. 

4-'lcelyl-j-acenaphthenol (111). 5-~~~etoxyacenaphtliene 
(11), (6.9 g., 0.022 niole) dissolved in 90 nil. of dry nitro- 
benzene was added dropwise to a stirred solution of 4.3 g. 
(0.024 mole) of anhydrous aluniinum chloride in 60 nil of 
dry nitrobenzene. The yellow solution turned green in 30 
see. and the temperature rose several degrees. The 5 
acetoxyaceriaphthe:ie solution \vas added over a period of 
45 min. and the temperature was kept lietween 25" and 300. 
The solution was stirred for 12 hr. and then warmed to 50' 
for 1 hr. The green complex containing mixture was de- 
composed by pouring into iced hydrochloric acid with stir- 
ring. The resulting tryo-phase solution mas steam distilled 
until all of the nitrobenzene \vas removed. Filtration of the 
aqueous so1ut)ion rernniriiiig gsve 6.9 g. of a brown solid. 
This brown solid was dissolved in dry cliloroform leaving 
a small residue. Chromatography of the broxn 'solution 
over 100 g. of alumina gave a bright yellow product, 4.8 g. 
( 65.2yu) m.p. Itis-170". Crystallization from et,hanol-water 
gave 4.5 g., n1.p. 169-170" of 4-acetyl-5-acennphtheiiol(III) 
as yellow needles. 

Anal. Calcd. for ClaHd&: C, 79.22;H, 5.70. Found: C, 

With anhydrous aluminum bromide, 4-acety1-5-acenaph- 
tlienol(II1) \vas obtained in %yo yield. An attempt to effect 
the rearrangement of I1 with carbon disulfide as the solvent 
resulted in recovcry of the 5-acetoxyacenaplithene. Without 
a solvent and reaction tempertiture of 110-125° tliere was 
obtained a l o a  yield of 5-acensphthenol. 

4-8cetyl-j-acen,up}itlienu1 ozirne ( I V ) .  Four g. (0.0189 mole) 
of 4-acetyl-5-acenaphthenol (111) and 4 g. of 11)-droxylamine 
hydrochloride were refluxed in 20 i d .  of absolute ethanol 
and 20 nil. of dry pyridine for 2 hr. The resulting yellow 
solution was evaporated in, vacuo and watc,r added. The 
resulting yellow precipitate was collected on a filter, washed 
\vel1 with water, and dried, 4.25 g., Wc,b yield, m.p. 205- 
208". Crystallization from ctli:iiiol-watcr (Dltrco) gave pale 
yellow needles, 8.85 g. (OO';b)l ii1.p. 20!)-210" of kicetyi-5- 
acenaphthenol oxime ( IV) .  

79.36; H, 5.76. 

Anal. Calcd. for CIIH1~SO?: S, 6.16. Found: K, 6.33. 
Becktnunn rearrangertierit of &ace1 gl-6-ucet~aphlhetiol oxi7iie. 

.4. To a misturr of 56 ml. of glacial acetic acid and 56 1111. of 
acetic anhydride was added 3.8 8.  (O.OlGi mole) of 4-acetyl- 
5-acenaphthenol oxime (IT). Anhydrous hydrogeii chloride 
was passed through this yellorv suspension. TTithin 1.5 min. 
heat was evolved and the yelloxv solid started to dissolve. 
After 2 hr., a green-bronm solution resulted and at, the end of 
3 hr. a white solid had separated from the reaction mixture. 
After passing in hylrogcm chloride gns for G lir,, the flask 
was stopprrcd :ind Irft, ovcmrnight. The white solid \vas 
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filtered off and washed well with water and after drying 
weighed 1 .0 g., m.p. 190-194". Several crystallizations from 
ethanol gave colorless crystals, m.p. 208.5-209.5'. 

Anal. Calcd. for Cj6HljN03: C, 71.36; H, 5.62. Found: 
C, 71.56; H, 5.82. 

The analysis corresponded to that calculated for &acetyl- 
5-acenaphthenol oxime acetate (VI). An oxime acetate was 
also obtained by rearranging 3,5-diacetylacenaphthene di- 
oxime under similar conditions.21 

The filtrate from the above separat,ion was poured into 
600 nil. of cold water. A tan solid separated which was re- 
moved by filtration and washed well with water. This sub- 
stance weighed 2.1 g. and melted a t  138-140". Several crys- 
tallizations from cyclohexane (Darco) gave metallic gray 
crystals which were xhite when ground, m.p. 139-140". 
Extraction of the aqueous filtrate with ether and benzene 
resulted in the recovery of an additional 0.25 g. of tan solid. 
m.p. 128-135". The total yield of 4,5-acenaphtho[d]2- 
Inrtliyloxazole (VII) \vas 62%. 

.Ana/. Calcd. for C14H11NO: C, 80.36; H, 5.30, S, 6.69. 
Found: C!, 80.21; H, 5.03; S, 6.77. 

This compound was shown to 1x5 4,5-acenaphtho[cl]2- 
methyloxazole (1'11) by comparison with a sample prepared 
from tht: known 4-amino-5-acenaphthenol hydrochloridr 

The oxazole VII, dissolved in absolute ether, with anhy- 
drous hydrogen chloride gave an immediate precipitate of a 
whitti hydrochloridr., m.p. 204-208". httenipts to crystallizr 
this hydrochloride salt from ethanol-brnzene resuhed only in 
thfj rt'rovery of thr  starting oxazole. The hydrochloride gave' 
a strong odor of hydrogthn chloride while sttinding a t  room 
temperature. 

U .  Two grams (0.0088 mole) of 4-acet~-1-5-acenaphtheiiol 
oxime was dissolved in absolute ethyl ether and 2.6 g. 10.0146 
mole 'I of phosphorus pentachloride was added in one portion. 
After several minutes, a yellow precipitate slowly formed. 
The resulting yellow-green suspansion a-as stirred for 30 
min. Evaporation of the ether followed by the addition of 
7 5  nil. of water tinti subsequent filtration gave a pale yellow 
solid which TvaR crystallized from dilute ethyl alcohol to give 
0.65 g., m.p. 90--ll5", of yellow crystals. This material \vas 
rhromatographed over alumina using chloroform as the 
eluent. There was obtained 0.41 g. of pale yellow solid, m.p. 
128-1;3:3O. A mixed melting point of this material and 4,5- 
areiiaphtho [ d ]  2-methyloxazole showed no depression and 
their infrared spectra xere superimposable. 

i , ~ j - , ~ c e ~ i n p h f h o ( / Z ]  Gstyrylozuroie (VI11 j. Anhydrous zinc 
chloride (0.75 g.), freshly fused and ground, \vas placed in a 
sninli glass tub(. along with 0.5 g. of 4,5-ac:enaphtho[d]2- 
nir.thyloxazole (VII) and 1 ml. of freshly distilled benzald+ 
hyde. The tube \\-:is sealed and heated at  175' for 8 hr. 
After cooling, the contents of the. tube were washed into 
400 ml. of water a-ith benzene. The aqueous solution was 
boiled until the odor of benzaldehyde mas absent. The re- 
sulting dark solid Kas extracted with ether and benzene 
and the comhiried extracts dried over :inhydrous sodium sul- 
fat,(, Chrorn:ttograph>. of this solution resulted in an orange 
solid in the ethcr-benzene fractions, m.p. 130-160'. This 
orange solid was chornatographed again using beiizt.De as 
the c s l u t a i i t .  Ai pale yt~llow solid resulted which \vas crystal- 
lized froni ptstroleuni ether (h.p f j0--8O0) using dec,olorizing 

85.15; H, 5.12. 
~,$-Acenaphtho[d]2-r,lrlhyioru--rllr .fro/ri $-umir[o-&uce 

naphthenol. ,4 suspension of 0.1 g. o~ freshly preparod 4-:~1n1- 
iio-5-aceii:iphtheriol hydrochloridr.6 ohtainetl froni +nit ro-5- 
accnaphtlienol,22 in 20 mi. of ;ictatic. mhydride \v:is rt~fliisc.rl 
for ? hr. during which time it  1~11:iiigid t o  a bro\vii-or;iIigc 
solution. The solution \vas cooled and poured iuto i w d  liy. 

drochloric acid. The resulting orange suspen6ion W L ~ H  (sx- 
tracted with benzene and the benzene dried over anhydrous 
sodium sulfate.. Evaporation of the solvent gave 0.4 g. of an 
orange solid which was crystallized from cyclohexane 
(Darco) to give 0.25 g. of pale yellow crystals, m.p. 123-124'. 
This product was treated with 18 ml. of coned. hydrochloric 
acid and the resulting pale green solution was warmed on a 
steam bath for 15 min. Water (200 ml.) was added and a 
gummy solid separated which was removed by extraction 
with benzene. The benzene solution was dried over anhy- 
drous sodium sulfate and evaporated leaving a dark solid. 
This solid was crystallized from cyclohexane (Darco) yield- 
ing pale yellow cryst,als, m.p. 110-121°. Chromatographic 
purification over alumina using ethyl ether as eluent, gave a 
pale yellon. subst,ance, m.p. 131-136" which did not depress 
the Inelt'iiig point of a sample of 4,5-acenaphtho[d] 2-methyl- 
osazole (VII) obtained from the Beckmann rearrangement of 
4-acet~yl-5-acenaphthene oxime (IV). The infrared spectra of 
thest, two materials were superimposable. 

4-Benzenesiilfonamido-6-methoxyacenuphthene (X). h 
solution of 5.5 g. (0.0244 mole) of 4-amino-5-methoxyace- 
naphthene hydrochloride6 in 25 ml. of dry pyridine was 
treated with 7.92 g. (0.0488 mole) of benzenesulfonyl chlo- 
ride with cooling and shaking. The resulting cherry red solu- 
tion was allowed to stand for 30 min. xvith occasional shaking. 
lced hydrochloric acid was added to this solut.ion and the 
t:tn solid which separated was collected on a filter, washed 
w 1 1  with water arid drirsd. The yield of X was 7.6 g. (91 .S'./b), 
in.1). 21:1-216' with darkening. Crystallization froni benzene- 
petrolnmi et,her (b.p. 80--100") gave whiti. crystals, m.p. 
219-220" with darkening, in 805;; yield. 

And. Calcd. for C:l,Hl,KSSOs: C, 67.23; H, 5.05. Found: 
C, 67.60, 66.64; H,  5.51, 5.24. 

4-Berizrnesuljloniiri ido-6-m ethozy-5-acenuphther~ey~~inol uce- 
/ d e  ( X I ) .  h suspension of 2.0 g. (0.0059 mole) of 4-lienzene- 
s11lfonamido-5-niethoxyacenaphthene (X)  in 60 ml. of glacial 
:ic,etic acid was stirred with a magnetic stirrer while 2.68 g. 
(0.006 mole) of lead tetraacetate was added in one portion. 
Thr  react,ioii was carried out at room temperature. After 
5 min.. >I yellow color developed in the solution and after 10 
niin. a yellow solid started to appear. The yellow suspension 
\\-as stirred for 3 hr. At the end of this period, 5 drops of 
glycerol was added and the reaction mixt'ure stirred for an 
:idditiorial how. The yellon product \vas collected on a filtc3r, 
:ind thoroughly washed with a dilute solution of sodium car- 
tionate. Thr  rrutlc yield was 1.93 g., m.p. 173-176" with 
darkening and sintering. The dried crude product \vas dis- 
solvtd iii I)oiling Ixnzene, decolorizing charcoal added, and 
filtrrrd. A\ sinall amount of petrolemm ether (I1.p. 80-100") 
was added to the y~l low filtrate and the solution was allowed 
to cool. Yellow crystals formed in a few minutes. The yellow 
product \vas collected on a filter, and dried, m.p. 105-166". 
The yield of pure 4-benzenesulfonimido-5-methoxy-5-ace- 
naphthenequinol acetate was 1.41 g. (60.57,) .  This compound 
on repeat,ed recrystallizations for analysis exhibit'ed different 
mrlting points. The oliserved melting points for one sample 
werc. 165-166"; 177-178"; 134-185'; 165-16(jo. These dif- 
fcrc%iic.cLs :ire attribiited to different cr 
i i i f ra rcd  spwtra of :tll the differcwt nieltixig siibst~:tnws 
(Imtmsiuni IJromide pellets j \ v t w  superiiiiI)osabl(.. 

. l / t u / .  (>:ilul. for C,,H,sSOjS: C, K3.46; H, 4.82. I ? ~ I I I I ~ :  
( * ,  ti8.44; ti3.fiO;H,5.15.4.84. 

Infrared studies on the quinone nionoiniide showed ab- 
sorption a t  1545 cm:-' indicative of C=N (lit.14 C=N, 1544 
cm. I ) ,  the absence of absorption a t  cu. :<24U em.-' char- 
acterlxtic of S- -H,14 and ahorpt,ion at 1735 cm.-l indicative 
of :icetatr, ciirbonyl (lit.7h :wetate C-0 17:35-1750 cm.-l). 

l?crliactiori of 4-benzeriesii!foni,,lido-5-iirelhoxU-.i-ncannph- 
thPncqui/iol c c ~ t t r l e .  4-Renzenc~sulfoii irnido-5-1i~~~tlio~y-5-:~~~~- 
tlaphthenrrluiiiol acetat,e (SI )  (0.20 g.) \\:is p lxrd  in it 

Parr h>-drogenator with 50 mg. of platinilm oxide, and 30 ml. 
o: a1)solutt~ ethyl alcohol. Hydrogen prc*saurc' of :$7 p.s.i. w:ts 
:iy)l)licvi : u i t l  the nlisturca \v:is sh:Lkvli for :I total of 10 hr. 
' I ' l l ~ ~  I , I \ I T . I  : ~ l ~ . n l i o l  i o l i i t i o i i  \v:iq \v:irnii,cl, fiitc~rcvl, anti tlic, 



solvc~tit c~vaporutcc! in air lwviiig 0.18 g. of pale yello\v solid, 
11i.p. li5-210'. Crystallization from heri~eiic~-~~etrol~~~iiiln 
other (b.p. 80-100°) gave 0.16 g. of crystals 1n.p 218-1'20". 
This material did not depress the melting point of nn nil- 
thentic sample of l-beiizenesulfot1a1nido-5-1nethos~a~~~ti:i~~li- 
ttic~rir (5). The infrared spwtra of tlicsc ni:tterinls \\.(srf' 
supc~imposable. 

T h e  Teuclioii qf Q-Cet~zetiesrilfo~ii1~c~ido-~-~1rethor~~-6-c1c~~.- 
7iciphtheneqi~inol ocetafe wid hydrochloric acid. 4-Bcrirsc~1i~~- 
sulfonimitio-5-1iicthosy-5-acenaphthenequinol ncetatcl (SI), 
I .1 p. (0.00%3 mole), was suspended in i s  ml. of glacial :m'- 
tic: :Lcaid arid i 1111. of concd. hydrochloric acid \vas atitlr7d \vith 
stirring. The yc~llo\v suspensioii s lo \v l~~ changrd t o  ;I ( l ( q x ~  
yello~v solution over N period of 40 niiri. :ind theti :I >.c>llo\\ - 
oraiigc. solid began to sep:iratc,. Tlica rcviction riiistiirc \vas 
stirretl for :i total of I O  hr. arid thc~r i  :illo\vrd to st:iiitl ovt'r- 
night at rooiii teinl)cratiirc:. Thcl >.t~llo\v-orangc~ solid \v:is c.01- 
I rc ted on :I filter and tlricd yieltliiig 0.85 g. Chrorii~itopr:il)liic. 
purific:itioii iising 2'; r n c t h ~ ~ l  alcohol in chloroforni as cluc*iit 
follo~wtl by c~rystullizatio~i froni I i ( ~ ~ i z c ~ i c  cliloroforrn giivc: 

0.8 K .  ot 4 , 4 ~ - ~ l i l ~ ~ ~ 1 i ~ ~ ~ 1 i 1 ~ ~ i 1 l ~ ~ ~ 1 i : 1 i 1 1 i t l ~ - ~ ~ , ~ ~ ' - ~ l i 1 i i c t l 1 ~ ~ ~  . -2 , l  '- 
l)iacvriaIJhth!.litliiic ( S I 1  J :I? ).f.ilo\\ -oraiig? cr? 
2G4--265", with darkcnirig. 

.Inol. Cnlcd. for ( '&~~S&O~,:  ('> ( j i . ( i 4 ;  f+> -4.48. l ~ 'o i in t l :  
(1, 67.54; H, 4 . 5 i .  

Thc acetic acid-hyclrocliloric acid h1tr:itc: f'roiii ttic, :i/)ovta 
rcwtion \vas diluted with a large volunie of n-strr and 0.30 g. 
of a yellow suhstmicc, t11.1). 1-15-- 1 ;i5" precipitatrd. This \vas 
not, identified. 

Biucenaphthy/idit/e (XIV). Six g. (0.0994 mole) of acr- 
riaphthyleiir irns dissolved in 300 1111. of glacial acetic acid 
and 21 nil. of coned. hyclrochloric acid \vas added with stir- 
ring. The solution l ~ c c ~ n i c  niore or:iiigc and after 10 hr. stir- 
ring thc, ),ellow solid fornird \vi is collected on a filter anti 
\vashed \vel1 uit,h \vutrr. Tlicsre \ \as obt,aitied 5.0 g. of SIV, 
1n.p. 230-250". A s indl  si~iiiplc n.ns crystallized from ben- 
xcnc: giving yc~llon.-or:irigc prisnis, 111.p. Pi3-27'  (lit.18 m.p. 
?Ti0). 

B O ~ L U B R ,  CVLO. 
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