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TABLE I 

SUBSTITUTED ACRYLONITRILES RCH= C 

Analyses 

R 
Yield, M.P., 

Formula 41," "C.b 
Carbon, % Hydrogen, % 

Color Calcd. Found Calcd. Found 

3-PyridyP C1JLN2O2 69 142 -143.5 Light yellow 72.16 72.40 5.29 5.28 
4Pyridyld C16H14N202 18 141 -142 White 72.16 72.09 5.29 5.,51 
2-Quinolyle CzOHl6N2O2 63 139- 140 Light yellow 75.93 76.00 5.10 5 16 
4-Quinolyl' C20H16x102 41 180 -181.5 Yellow 75.93 75.85 5.10 5 29 
3-Isoquinolylg CzoHLoK20z 81 147 -148 Yellow 75.93 75.90 5.10 5.14 
2-Fury1 CidA3NOs 81 99 -100 Yellow-orange 70.57 70.57 5 .13  5.24 

9-Julolidyl C23H24N202 76 157.5-158.5 Yellow 76 64 76.60 6.71 6.84 
2-Thien yl ClsHlsNOzS 91 122 -123.5 Yellow 66 41 66 37 4.83 4.68 

Yield of recrystallized product. * A11 melting points are uncorrected. Literature m.p. 141-142" (Ref. 1). Hydrochloride 
salt, recrystallized from ethanol-water, yellow crystals, m.p. 220-222" dec. Anal. Calcd. for C ~ ~ H I ~ N Z O Z . H C ~ :  c, 63.47; H, 
4.99. Found: C, 63.68; H, 5.07. Literature m.p. 138.5-139.5' (Ref. 1). e Hydrochloride salt, recrystallized from ethanol, red 
crystals, m.p. 229-231" dec. Anal. Calcd. for C20H10~202.HC1: C, 68.08; HI 4.86. Found: C, 68.27; HI 4.92. Hydrochloride 
salt, recrystallized from ethanol-water, red crystals, m.p. 233-235" dec. Anal. Calcd. for C~OHIP,NZO~HC~: C, 68.08; H, 
4.86. Found: C, 67.83; II, 4.84. 0 Hydrochloride salt, recrystallized from ethanol, light green crystals, m.p. 103-107" dec. 
Anal. Calcd. for C20H10N202~HC1: C, 68.08; HI 4.86. Found: C, 68.42; HI 4.67. 

3-Indolyl ClsHleN202 46 196 -197 Yellow 74.98 74.87 5 .30  5.49 

suiting solution was made basic with sodium carbonate solu- 
tion. The white crystals which appeared were filtered and 
recrystallized from Methyl Cellosolve. 

cu-SI4-Dimethoxyphenyl-p( S-indolyl)acTylonitrile. A mixture 
of 8.9 g. (0.05 mole j of 3,4dimethoxyphenylacetonitrile and 
7.3 g. (0.05 mole) of indole-3-aldehyde was refluxed in 200 
ml. of absolute ethanol in the presence of 10 ml. of piperidine 
for 18 hr. On cooling, a precipitate appeared which was 
filtered and recrystallized from Methyl Cellosolve. 

cu-S,~-Dimethoxyphenyl-~(9-julolidyl)acrylonitrile. A mix- 
ture of 20.1 g. (0.1 mole) of julolidine-9-carboxaldehyde,2 
17.7 g. (0.1 mole) of 3,4dimethoxyphenylacetonitrile and 
5.6 g. (0.1 mole) of potassium hydroxide in 200 ml. of ahso- 
lutc ethanol was refluxed. Crystals of the product began 
appearing in 5 min. and after 0.5 hr. the heating was stopped, 
100 ml. of water was added and the flask cooled in an ice 
bath. The yellow product was filtered and recrystallized 
from 3Iethyl Cellosolve-water. 
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2,6-Di-t-butyl-p-cresol reacted with bromine to  
give I, a cyclohexadienone derivative1 which re- 
arranged on distiIIation112 to  the benzyl bromide 
11. Compound 11 was treated with tertiary amines 
which removed the elements of H X  to give the 

iJ ) G. 11. CoDwinger and T. JJ'. Campbell. J .  Am. Chem. 
s o c ,  7 5 , 7 3 4  (16&).- 
J .  Am. Cheiii. Soc 77,  1783 (1955). 

( 2 )  C .  I). Cook, N. G. Nash, ant1 1%. R. Flanagan, 

presumed intermediate 111, which was isolated as 
tetra-t-butylstilbenequinone. 

C4Hq $1; OH 0 

I I -+-  

Br CH2Br CH, 
I I1 111 

This bright orange quinone was reduced to the 
corresponding diphenols (V) and (VI) by zinc- 
acetic acid, and lithium aluminum hydride, re- 
spectively. 

The infrared absorption spectra of V and VI 
show a sharp ('free" hydroxyl band at  2 . 7 5 ~  with 
no indication of any hydrogen-bonded hydroxyl 
even a t  relatively high concentrations. This results 
from the very effective steric hindrance provided 
by the adjacent t-butyl groups. The infrared 
spectrum of IV in CHCL solution shows a remark- 
ably large shift of the carbonyl band to  (3.22 ,u. 
For comparison, the carbonyl absorption in a 
CHC1: solution of 3,5,3',5'-tetrtl-t-butyldipheno- 
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FIG. 1. Tetra-t-butylstilbenequinone (IV) 
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FIG. 2. 4,4'-Dihydroxy-3,3',5,5'-tetra-t-butyldiphenylcthylene, (V) 
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FIG. 3. 4,4'-Dihydroxy-3,3',5,5'-tetra-tbutyldiphenylethane (VI) 

quinone occurs a t  6.12 p.3 Compound IV  is the 
only compound to the authors' knowledge in 

(3)  N, F ~ ~ ~ ~ ,  M. L. josien, arid E. M. p,llelton, J. dm.  

which straight conjugation is effective enough to 
cause such a large shift. This unusual band posi- 
tion is also evidence of an abnormally weak C-=O 
bond, and it is felt that  a molecular orbital cal- 
culation would probably show a low-lying diradical Chem. Soc., 76, 2526 (1954). 
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state (IT’ +-+ IVa) for the molecule, \\-hich would 
be favored by steric effects. 

IVa 

I t  is interesting to iiote that 1V can be copoly- 
merized with styrene in small amounts (-10%) 
to give what is probably a polyether. 

XXPERIMENTIL 

2’eti.a-t-bulylstil6e~~e~z~~nor’e. 2,6-Di-t-butyl-p-cresol was 
twatcd Tvith onc mole of bromine in acetic acid to give the 
homo compound I, m.p. 91”,1~2 which did not react with 
tertiary amines. It was rearranged to 11 by distillation, 
I1.p. 124-6/0.5 mm. Treatment of I1 in benzene with pyri- 
dine or triethylamine gave an immediate precipitation of 
amine hydrobromide. The supernatant liquid became pale 
lemon yellowv: indicating the possible presence of 111. Dur- 
ing the .Ic.orli-up of the reaction mixture, the solution ac- 
quired a darker orange color; the product finally isolated 
consisted of dark orange crystals. These were recrystallized 
froni acetone, to give a product melting at  315°,4 Tl-ith 
partial volatilization to a yellow vapor, but without ap- 
pwrance of decomposition. 

-1.nal. Caled. for C10H4402: C, 82.55; H, 10.15. Found: 
C, 82.80, 82.56; H, 9.73, 9.55. 

i,.i’-L)ihydiorcy-S,S’,j,j’-tetra-t-butyldiphenylethylene. One 
g. of the stilbene quinone (IV) was boiled with zinc dust 
arid acetic acid until a colorless solution resulted. The di- 
phmol melted at  240’ after recrystallization from hexane.‘! 

$,.$I- Dihydroxy-3,3’,5,5’- tetra-t -butyldiphenylethane. Tlic 
stilbene quinone (1.83 g,)  was dissolved in 50 ml. of tetrn- 
hydrofuran. Pulverized lithium aluminum hydride IWS 

ridded iiritil the color was discharged. The soliition \vas 
filt~errtl, and diluted \\-ith diliite aqiieoris h>drochloric arid. 

.Inn/. C:il(Yi. fo r  b O 2 :  C, 82.181 H, 10.58. l J o ~ l ? d :  

Iiecamc viscous, the color of the d lbenc  yuiiionc !vas dis- 
charged. Khcn thr contents of the tube had solidified, it T\-:LS 

dissolved in methylene chloride, and reprecipitated with 
large volnmes of methanol several times. hnal?-sis of the 
pol:-nier indicated that the quinone \vas incorporated as an 
iiitrgral part of the polymer. 

.Inal. Found: C, 89.53, 89.72; H, 6.76, 7.07. 
f u f m r e d  spectra. Tracings of the Ill spectra of IV,  I-, and 

1.1 will be foiirid in Figures 1-3. Concentrations were re- 
s:pcet,ively 0.151 g., 0.150 g., and 0.157 g. per 4 cc. of CHC1,. 
.I tliffwrntial t,cchnique was used to cancel the chloroform 
(~oiitrihrition to the spectra; however “dead” regions still 
csist 7r.hich corrtspoiid to the blank portions of the c~rves .  

TEXTII~E FIBERS DEPARTNENT 

T\-ri.muwros, I ~ L .  

( -4 )  C I ) .  ( ~ I C ,  J ,  Oi.!i. (’hetil.! 18, 261 (1953). 
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Acid Cleavage of Some Substituted 
Tribenzoylme thanes 

During the course of an investigation of the 
multiple beiizoylation of methyl ketones by ben- 
zoyl chloride in the presence of bromomagnesium- 
t-alkoxides,2 it was observed that tribenzoylmeth- 
ane is cleaved readily to dibenzoylmethane and 
benzoic acid by heating with acetic or formic acid. 

There appears to be no recorded study of the 
hydrolysis of triacylmethanes with the exception 
of a brief mention by Hassall3 that dibenzoyl- 
methane mas obtained by the action of cold wn- 
centrated sulfuric acid on dibenzoylacetylmethane 
However, the cleavage of B-diketones by both 
acids and bases has been studied quite extensively 

The present report describes a brief investiga- 
tion of the effect of para-substituents on the direc- 
tion of acid cleavage of monosubstituted tribenzo- 
ylmethanes. p-Kitro-, p-chloro- and p-methoxy- 
tribenzoylmethane were hydrolyzed by refluxing 
with acetic acid, and the products of the reactions 
were separated fairly quantitatively. The results of 
these experiments are summarized in Table 1. 

TABLE I 
PERLElV’IAGE YIELDS 0 6  PRODC-CTS TRO\I CLhA\ I G L  OE 

p-ZCeHaCOCH( COCeH-rj), 
_ _ _  

p-zce- 
p- (CsH,- HaCO- 

Siibstituent CbH,- ZC,H,- C 0 ) r  CH&O- 
COZH COZH CH? CsHs (Z, 

14 83 80 16 
--C1 51 3 9 35 60 
-KO? 

81 8L 18 16 -0CHq 

__ 
-- 

- ____ __ - - - __ 

l‘orniic acid hydiolysis of the above substituted 
t~ibeiizoylr~~cthaii~~s gal-e l ariable results depciid- 
ing upon the b o u r ( ~  of the acid. Somc samples he- 
haved in a fashioii similar to acetic acid, whereas 
others led to mixtures of 1,1,3,3-tetrabenzo3rlpro- 
panes instead of the expected dibenzoylmetharles. 
They apparently arose from a Krioevenagel type 
reaction between the dibenzoylmethanes and for- 
maldehyde which was either present in, or formed 
from, the formic acid during the course of the reac- 
tions. 

EXPEImIEXTAL 

il’ribeiLso?/lmethanes. Thcsc matcrials \vere prclpitd ac- 
cording to the method of Clai;ien5 hy causing tlic appropri- 

( I )  Abst,racted in part, from thc I-’h.I). thesis of .1. 1,. 
Guthric, 1956. 

(2) Giithrie and Katbjohn, J.  O r y .  Chcn~. ,  22, 176 (1057). 
(3) Hassall, J .  Chem. Soc., 50 (1948). 
(4) For leading rcferciiccs see EIuiscr> S \v :~ in~r ,  :inct 

(5) Clnisen, --lrcn., 7.91, $10 (1898). 
Riiigler, J .  Am.  Cheni. Soc,: 70, 4023 (19481, 


