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In  a previous paper' we dealt with a novel syn- 
thesis of triphenylethylenes, adopting the Friedel- 
Crafts reaction instead of the Grignard synthesis. 

With a view to preparing tris(alkoxypheny1)- 
ethylenes, some further work has been performed. 
A p,p'-dialkoxydesoxybenzoin was prepared by 
the Friedel-Crafts condensation between a p -  
alkoxyphenylacetyl chloride and the corresponding 
phenyl ether. Desoxyanisoin and desoxyphenetoin 
(I) thus obtained were converted to  the correspond- 
ing chlorostilbenes, which were treated with anisole 
and phenetole to afford the desired triphenylethyl- 
enes. The chlorination of these triphenylethylenes 
was carried out in satisfactory yields by the action 
of sulfuryl chloride in carbon tetrachloride. 

Although the action of an equimolar amount of 
bromine on I gave a-bromodesoxyphenetoin (11)) I 
was oxidized by 2 equivalents of bromine to phene- 
til (EtOC6H4COCOC6H40Et). 

The action of sodium ethoxide on I1 did not yield 
an ether, but only phenetoin. It has been confirmed 
by the other investigator2 that the principal prod- 
uct obtained by the reaction of a-bromodesoxy- 
anisoin with anisole in the presence of aluminum 
chloride was trianisylethanone, identified by com- 
parison with the product obtained by hydrolysis of 
trianisylbromoethylene. 

EXPERIMENTAL 

p-Ethoxyphenulacetic acid. (111). This compound was pre- 
pared in 53% yield from p-ethoxyacetophenone by a pro- 
cedure analogous to that used for p-methoxyphenylacetic 
acid.3 The intermediate thiomorpholide could be crystallized 
from ethanol as almost colorless needles, m.*>. 92-93', but 
subsequent hydrolysis was carried out without further puri- 
fication. 

Desoxyphenetoin. (I) .  A solution of the acid chloride pre- 
pared from I11 (9 g., 0.05 mole) in carbon disulfide (25 ml.) 
was added dropwise with stirring to a well-cooled mixture 
( - 5 ' )  of phenetol (7.3 g.; 0.06 mole), aluminum chloride 
(14.7 g.; 0.11 mole) and carbon disulfide (100 ml.) so that 
vigorous reaction might not occur. After the reaction mixture 
had stood for 20 hr. below 10" the carbon disulfide layer was 
removed by decantation, and the residue was treated with 
ice and concentrated hydrochloric acid. The separated crys- 
tals of I were collected and air-dried; weight 10 g. (70.497,), 

m.p. 105-107". Two recrystallizations from hot ethanol 
afforded colorless plates, m.p. 107.5", reported m.p. 102°.4 

Anal. Calcd. for ClsH200H: C, 76.03; H, 7.09. Found: C, 
75.98; H, 6.92. 

The oxidation of I with selenium dioxide in glacial acetic 
acid gave colorless needles. m.o. 151-153'. which showed - , .  
no depression on admixture with authentic samples of 
phenetil prepared by Lewis' m e t h ~ d . ~  

Similarly, desoxyanisoin was made from p-methoxyphenyl- 
acetic acid and anisole in 75% yield. 

p,p'-Diethozy-a-chZorostilbene. (IV).  A mixture of I (7.1 
g.; 0.025 mole), phosphortis pentachloride (5.4 g.; 0.026 
mole), and dry benzene (20 ml.) was allowed to stand a t  
room temperature over a period of 15 hr., and then refluxed 
on a water bath for 1 hr. The resulting red solution was 
poured into ice water and the products were extracted with 
an additional 100 ml. of benzene. When the dried extract was 
evaporated to dryness, and the crystalline residue waB 
treated with a moderate amount of ethanol to remove the 
noncrystalline part, there remained colorless plates, 4.5 g. 
(GO%), m.p. 103-105". After two recrystallizations from 
absolute ethanol, the m.p. reached 105-106'. 

Anal. Calcd. for CL8HI9O2C1: C, 71.39; H, 6.32. Found: C, 
71.36; H, 6.08. 

Similarly, p,p'-dimethoxy-a-chlorostilbene was obtained 
from desoxyanisoin as colorless plates (from absolute eth- 
anol); m.p.-117-118'. 

Anal. Calcd. for ClnH1s02C1: C. 69.94: H. 5.50. Found: C. _. ._ - I .  

69.98; H, 5.55. 
Tris( p-eth0xyphenyl)ethyZene. (V). To a cooled mixture of 

phenetole (0.5 g.; 0.0041 mole), aluminum chloride (0.5 g.; 
0.0038 mole), and carbon disulfide (20 ml.) was added IV 
(1 g.; 0 0.0034 mole) in small portions with stirring. After 
standing a t  room temperature for 3 hr., the reaction mixture 
was treated as usual. The crude product was recrystallized 
from hot ethanol (20 ml,), giving colorless prisms, m.p. 100- 
101'. Yield: 0.8 g. (60%). For analysis, small samples were 
thrice recrystallized from absolute ethanol to  give the m.p. 
of 103-104', reported m.p. 102°.6 

Anal. Calcd. for C~SHZ~OS: C, 80.38; H, 7.27. Found: C, 
80.58; H, 7.31. 

The bromination of V with bromine in carbon tetrachlo- 
ride afforded tris(p-ethoxyphenyZ)bromoethylene, which melted 
at  96-98' after several recrystallizations from absolute 
ethanol, reported6 m.p. 81-82'. 

And. Calcd. for C26&0&: Br: 17.10. Found: Br. 16.83. 
Tris(p-ethoxyphenyl)chloroethylene. To a cold solution of V 

(0.39 g.; 0.0010 mole) in carbon tetrachloride ( 3  ml.) was 
added sulfuryl chloride (0.2 g.; 0.0013 mole) drop by drop. 
The reaction mixture was allowed to stand overnight a t  room 
temperature, and then evaporated to dryness on gently 
warming. The resulting red-colored residue, when treated 
with a small amount of ethanol, gave a crystalline product 
(0.40 g.), m.p. 96-98', On several recrystallizations from 
ethanol, it gave colorless prisms which melted at 103-104'. 

Anal. Calcd. for CZ.&~O~C~: c, 73.83; H, 6.43; C1, 8.38. 
Found: C, 73.59; H, 6.55; C1, 8.17. 

Action of bromine on I .  ( A )  To a solution of I(0.7 g.; 0.0025 
mole) in carbon tetrachloride (15 ml.) was added dropwise a 
solution of bromine (0.4 g.; 0.0025 mole) in carbon tetra- 
chloride (6 ml.) with vigorous stirring for 30 min. After most 
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of the soiven t, was removed under reduced pressure withoiit 
heating, the residue, after being treated with pet~rolcum ether 
(20 ml.), gave crystals weighing 0.6 g. Further recrystaliiza- 
tion from carbon tetrachloride petrolemi ether gave color- 
less prismR, m.p. 100-102°. The analysis indicated that this 
material wan a-bromodesoxyphenetoin (11). 

Anal. Calcd. for ClBHl9O3Br: Rr, 22.00. Found: Br, 21.87. 
(B)  A mixture of I (0.3 g ~ )  and bromine (0.2 g.) in carbon 

tetrachloride ( 3  rnl.) was warmed on a water bath until the 
solvent had evaporated. The residue was crystallized from 
ethanol (3 ml.), yielding halogen-free compound (0.2 9.). 
Repeated recrystallization from ethanol gave co lo r l e~~  
needles, m.p. 151-153", which failed to depress the melting 
point, of authentic phenetil. 

Phenetoin. A mixture of I1 (0.4 g.;  0.001 mole) and sodium 
ethoxide [sodium (0.07 g.;  0.003 mole) in 3 ml. of absolute 
ethanol 1 was allolyed to stand overnight at room tenipera- 
ture. Then it mas poured into water and neutralized with 
cold 10% hydrochloric acid. Resulting precipit,ates were 
collected, washed with water, and dried (0.3 g,) .  Twice 
recrmtallized from ethanol, the cornpound had m.p. 88-89', 
reported m.p. 86-87". 

Anal. Calrd. for ClsH200c: C, 71.98; H, 6.71. Found: C, 
72.04; B, 6.58. 

;,%,d-Tria,nisylethanone. ( A )  Trianisylbromoethylene (0.6 
g.) was heated with 20 ml. of 50y0 ethanol in a sealed tribe 
at  100' for 2-2 hr. After the supernatant fluid was removed, 
the oily residue was treated with 10 ml. of absolute ethanol 
denatured with 1 yo anisole, giving colorless prisms (0.4 g, ) ,  
which melted a t  74-76' to a clondy liquid and became clear 
at 79". Reported8 m.p. for 1,2,2-tn'anisylethanon~ anisolate, 
i7-799. 

(B) To a cooled solution of a-bromodesoxyanisoin (1.1 g.) 
and anisole (1.1 g.) in carbon disulfide (30 ml.), p:ilverized 
aluminum chloride (2 g,)  was added in small portions with 
stirring (30 min.), and the mixture was allowed to stand 
at  room temperat,ure for 20 hr. Upon decomposition of the 
complex in ice and concentrated hydrochloric acid, a viscoiis 
yellow liquid was obtained from the organic layer. This corild 
be crystallized from the same solvent as employed in the 
former case, the crystals thus obtained (0.6 g.) showing no 
depression of melting point R-hen mixed with the ma.teria1 
described under A.  

The rcdixi,ion of the anisolate with sodium borohydride 
in methanol gave 1,2,2-triani~ylethanol, m.p. 107-1 OS" ; 
rcportedg m,p. 10i--l08". 
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that aromatic nitro compounds and alkali iodides in 
acetone solution develop colors in the visible region 
which Can be used as a qualitative test for aromatic 
nitro compounds and the number of nitro groups 
they contain: Acetone solutions approximately 
0.1M nith respect to both the aromatic nitro com- 
pound and sodium iodide are very pale yellow if the 
aromatic nitro compound contains one nitro group; 
deeper yellon-, comparable with the color of 0.3M 
aqueous iron (111) chloride, if the aromatic nitro 
compound contains tn-o nitro groups; arid red- 
bron-n, comparable with the color of 3.0M aqueous 
iron (111) chloride, if the aromatic nitro coniponnd 
contains three nitro groups. 

The only earlier report of the color reaction in 
question is that of Tronow, D'yakonova-Schultz, 
and Zonova, \Tho examined three trinitro- aiid two 
dinitroaromatics, varied the solyent and inorganic 
iodide widely, and concluded from indirect evi- 
dence that the acetone complexes had the probable 
composition, one aromatic nitro compound : one 
alkali iodide: three acetone. 

EXPERIMENTAL 

Reagents and apparatus. l,3-Dinitrobenzene (DNB) was 
recrystallized from ethanol until a product with ~t constant 
melting point of 90.5-91.5' (uncorr.) was obtained. AB a 
test for water-soluble impririties, a small amount of the 
product \vas shaken with distilled water and then filtered. 
The water was unchangrd in p H ,  and tests for nitrate and 
nitrite were negative. 2,4,6-Trinit~rotoliiene (TNT)  was re- 
crystallized from ethanol until a constant melting point of 
80.5--81.5" (uncorr.) was obtained. Xn earlier observation4 
that TST when exposed t,o light develops a red impurity 
was confirmed. The red color (corresponding to an absorp- 
tion centered at  :tbout, 510 mpj develops more quickly in 
solutions of TST in acetone than it, does in the dry solid. 
Solid T N T  in a hroirn bottle can be kept for several weeks 
n.ithout appreciable decomposition; xvheri the red color 
does develop, it can be removed by one or two recrystai- 
lizations. 4,4'-DiiiitroI,iphenyl, recrystallized from aretone, 
had a melting point of 241--242" (uncorr.). Mallinclirodt 
dnalyt'ical Reagent acetone was used as solvent without 
further purification. llinckrodt Xnalytical Reagent 
sodimn iodide was dried at, 110" overnight and weighed 
from a weighing bottle. (Sodium iodide was selected rather 
than potassium iodide because of its higher solubility in 
acet,one. ) 

Spectrophotometric measxrements ryere made on a Beck- 
man model DK-1 recording spectrophotometer. 

1,S-Dinitrobenzene. 1,3-Dinitrobenzene absorbs strongly in 
the ultraviolet region of the spectrum. Since this absorption 
is centfred at wave lengths at which acetone is opaque, the 
measiirements in acetone solution were made along the side 
of the absorption curve. Addition of sodium iodide moves 
the absorption toward longer ~ a v e  lengt,hs corresponding to  
the appearance of t,he yellow color, and the crit,-oE becomes 
milch less sharp. (See Figiire 1. j The region between about 
420 mp aiid 550 inp appeared to  be the most fruitful region 
for study, for a t  these wave lengths the mixture solutions 
absorb strongly whereas the solutions of either reactant 
alone are transparent or nearly so. 
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