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trifluoroethanol was stirred at room temperatiire while 0.9 g. 
(0.005 mole) of cyanuric chloride was added gradually; 
the reaction temperature was held at  3C-35". After all the 
cyanuric chloride was added, the mixture was refluxed for 
5 hr. A solid (potassium chloride) was separated by filtration. 
The filtrate was washed with water and the excess trifluoro- 
ethanol removed by distillation. The residue wm washed 
with water and then dried. RecrystalIizations from petroleum 
ether (b.p. 30-60') gave colorless crystals; m.p. 45-46'; 
yield 1.2 g. (64%). 

Anal. Calcd. for CgHeF9NaOa: C, 28.80; H, 1.60; F, 
45.60; N, 11.20. Found: C, 28.96; H, 1.54; F, 45.67; N, 11.60. 

d,d,B-Tris( tribromoethozy)-s-triazine (Ib) . A solution of 
0.9 g. (0.005 mole) of cyanuric chloride in 15 ml. of acetone 
was mixed with 4.4 g. (0.015 mole) of tribromoethanol in 
15 ml. of acetone. A solution of 0.85 g. (0.015 mole) of 
potassium hydroxide in 10 ml. water was then added slowly 
in order to keep the reaction temperature around 45'. 
After all the solution was added, the mixture was contin- 
uously stirred for 20 min. The solid was separated by fil- 
tration and washed with water, alcohol, and then acetone. 
Repeated recrystallizations from methylene chloride and 
n-hexane yielded the product weighing 4.0 g. (86%) ; m.p. 
280-281 O dec. 

Anal. Calcd. for CsHeBreNa03: C, 11.70; HI 0.65; N, 
4.56; Br, 77.89. Found: C, 11.57; HI 0.57; N, 4.64; Br, 
78.38. 

2,4,6-Tris~2,2,d-tris(nitrosymethy1)ethoxy]-s-triazine (IC) 
was prepared in a manner similar t o  compound Ib  by the 
reaction of cyanuric chloride with 2,2-bis(nitroxymethyl)- 
3-nitroxy-I-propanol; m.p. 131-132'; yield, 88%. 

Anal. Calcd. for C18H24N12030: C, 24.32; H, 2.71; N, 18.91. 
Found: C, 24.30; HI 2.89; N, 18.79. 

R-Chloro-~,G-bis(~-methyl-~-nitropropox~)-s-lriazine was 
prepared in a manner similar to compound Ib by the reac- 
tion of cyanuric chloride with 2-methyl-2-nitro-1-propanol; 
n1.p. 103-104"; yield, 17%. 

Anal. Calcd. for CII&N&~CI: c, 37.76; H, 4.57; N, 
20.28; C1, 10.15. Found: C, 38.16; H, 5.27; N, 20.33; C1, 
10.52. 

2,4,6-Tris( ~-methyl-d-nitropropo~y)-s-triazine (Id). 
A solution of 1.8 g. (0.01 mole) of cyanuric chloride and 
3.7 g. (0.03 mole) of 2-methyl-2-nitro-1-propanol in 30 ml. 
of acetone was added to  a solution of 1.7 g. of potassium 
hydroxide in 15 ml. of water. The temperature rose imme 
diately to 55' and then the mixture was allowed to reflux 
for f.5 hr. Evaporization of the acetone gave a white solid 
which was recrystallized from a nitromethane-methanol 
mixture; m.p. 248-249'. Analyses indicated the formation 
of the triester; yield, 0.7 g. (16%). 

Anal. Calcd. f &  C16Hz4NeOg: C, 41.64; H, 5.55; N, 19.44. 
Found: C, 41.98; H, 5.65; N, 19.85. 
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The Witt,ig reaction between phosphoranes 
(from phosphonium salts plus base) and alde- 

hydes or ketones has become an olefin synthesis 
of considerable ~ignificance.~-~ We now wish to 
report an intramolecular application of the Wittig 
olefin synthesis. Triphenyl(4-benzoyl-1-buty1)phos- 
phonium bromide (I), prepared by the reaction 
of triphenylphosphine with 4-benzoyl-1-bromo- 
butane, yielded upon reaction with sodium eth- 
oxide in ethanol the cyclic olefin l-phenylcyclo- 
pentene, apparently via the phosphorane (11). 

The olefin thus obtained was identical with 1- 
phenylcy clopentene synthesized according to Bauer' 
by addition of phenyl Grignard reagent to cyclo- 
pentanone and dehydration of the resulting 
1-phenylcyclopentanol with formic acid. The yield 
of this internal Wittig olefin synthesis was 24%. 
With lithium ethoxide in ethanol a comparable 
yield was obtained, but with phenyllithium in 
ether only about 1% of the cyclic olefin resulted. 

Even if the intramolecular Wittig olefin syn- 
thesis inherently gives low yields of cyclic olefins, 
the method may prove useful in those cases where 
the olefinic double bond is to be located in a given 
position and other methods involving an elimination 
reaction as the final step would yield mixtures 
of isomers or the wrong isomer. It is to be expected 
that the intramolecular Wittig olefin synthesis, 
like the well established intermolecular kindj6 
permits specific placement of the double bond and 
is npt complicated by subsequent isomerization. 

As to the mechanism of the intramolecular 
Wittig olefin synthesis, there is no reason to believe 
that it is basically different from that s ~ g g e s t e d ~ - ~  
for the intermolecular kind. 

Reaction of I with aqueous sodium hydroxide 
proceeded with the normal elimination of a phenyl 
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group,8 to give diphenyl(4-benzoyl-l-butyl)phos- 
phine oxide (III), identified by elemental and 
infrared analysis. 
I + NaOH + 

filtrate by distillation and then the olefinic product was 
distilled a t  121-122'/20 mm., the yield being 0.68 g. (24%!. 
Infrared examination of the residue showed it to contain tri- 
phenylphosphine oxide. A redistilled sample of the olefin 
had m.p. 21-22' and 1.5720. Bauer reports similar b.p., 
m . ~ . ,  and naS for l-phenylcyclopentene prepared by addition 
of phenyl Grignard reagent to cyclopentanone and dehydra- 
tion of the resulting 1-DhenvlcvcloDentanol with formic 

[C6HS-c0( c H ~ ~ - p (  OH)( CsHJr] + NaBr 
1 

EXPERIMENTAL' 

" "  - 
acid.' We repeated BiuerG preparation and showed that the 
products of the two methods had identical infrared spectra. 

Diphenyl(4-benzoyl-1-buty1)phosphine oxide. A solution of 
10 g. of sodium hydroxide in 50 ml. of water was added to a 
solution of 1.00 g. (0.00199 mole) of triphenyl(Pbenzoyl-1- 
butvlhhosuhonium bromide in 100 ml. of water. A cloudiness I I& I 

Q-Benzoyl-l-bromobutane. This was prepared by a method resulted upon On boilin@; a light yellow precipi- 
tate formed. The odor of benzene was evident during b6il- 
ing. The precipitate Waa filtered, wrtshed with water, and 

It was recrystallized from ethanol-water. The white crystals 
had m.p. 150-150.5'. 

Anal. Calcd. for CZ~HZ~OZP: C, 76.20; H, 6.40; 0, 8.84; P, 
8.55. Found: C, 76.27; H, 6.55; 0, 8.83 (by direct analysis); 
p, 8.35* 

The infrared spectrum Of the substance corroborated its 
structure* 

based upon that of Perkinlo but greatly simplified. 
T~ an ethanolic sodium ethoxide solution, prepared from 

added with a mixture of 40 g. (o,21 mole) of ethyl 
benzoylacetate and 42 g. (0.18 mole) of 1,3-dibromo- 
propane. After a refluxing period of 4 hr. there was added a 
second portion of ethanolic sodium ethoxide solution! pre- 
pared with the same quantities of reagents as the initial 
portion, and refluxing was continued for 16 hr. The reaction 
mixture was filtered to free it from DreciDitated sodium bro- 

5.0 g. (0.22 mole) of sodium and 75 of dry ethanol, was dried. It weighed 0.48 g. (65%) and had m . ~ .  148-149'. 

mide, and most of the alcohol was' dished.  More sodium 
bromide precipitated during the removal of the alcohol. 
Addition of water to the residual mixture resulted in the 
formation of two liquid layers. The lower layer consisted of 
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crude 3,4dihydro-5-carbkthoxy-6-phenyl-2H-pyran. This 
was treated without resort to purification with 83 ml. of 
48% hydrogen bromide (&* 1.49). The reaction mixture, 
which consisted of two layers, began to bubble vigorously 
(carbon dioxide) after standing a few minutes a t  room tem- 
perature. There were still two layers after one hour's reflux- 
ing. On cooling the upper layer solidified and could be sepa- 
rated by suction filtration. This solid (23.8 9.) consisted of 
crude 4benzoyl-1-bromobutane. Another 3.1 g. could be re- 
covered from the filtrate by extraction with petroleum ether 
and evaporation of the latter. The combined crude product Y~EH-HuA KENNETH A* K U N ~ *  AND G. 
was recrystallized from ethanol. The recrystallized product 
(14.8 g., 36y0) had m.p. 52-54', a lower m.p. than that (61') 
reported by Perkin, but was of satisfactory quality for use in 
the subsequent step. 

Triphenyl(4-benzoyl-1-butyl)phosphonium bromide. A mix- 
ture of 19.0 g. (0.079 mole) of 4benzoyl-1-bromobutane and 
22.8 g. (0.087 mole) of triphenylphosphinell was maintained 
a t  100' for 88 hr., care being taken to screen the reaction 

-mixture from light in view of the light sensitivity of alkyl 
bromides. The reaction mixture liquefied at first and then 
gradually resolidified. The crude product was ground under 
ether, filtered, and washed repeatedly with ether. There was 
thus obtained 28.2 g. (71%) of white product, m.p. 167' with 
softening at 163'. The purity of this product is adequate for 
the intramolecular Wittig olefin synthesis. To obtain a 
sample for analysis some of the product was recrystallized 
from ethanol-ether. The m.p. was then 167'. 

P, 6.16. Found: C, 68.97; H, 5.67; Br, 16.2; P, 5.98. 
1-PhmYkYCloPentene by intramolecub wiui9 olefin SYn- 

thesis. To a hot ethanolic sodium ethoxide solution prepared 
from 0.50 g.  (0.022 mole) of sodium and 60 ml. of drv ethanol 
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In t'he preparation Of derived from 
vinyl hydrqquinone and their subsequent Poly- 
merization to poly(vinylhydroquinone)-based elec- 
tron-exchange polymers8 the ether link is useful 
for covering the sensitive hydroquinone hydroxy] 
group. However, it is then difficult to uncover 
these groups after the polymer has been prepared. 
A study of oxidative cleavage of the hydroquinone 
methyl ethers produced the reported here. 

It has been reported4 that oxidations of 1,4- 
Anal. Calcd. for Cz9Hz8BrOP: C, 69.23; H, 5.61; Br, 15.89; dimethoxy-2-substituted benzenes with chromic 

oxide yield diquinones, and that diquinones are 
also produced in the oxidation of 2-methoxy-G- 
['-propylhuinone in the presence Of 

was added10 g. (0.020 mole) of finely powdered triphenyl(4 
benzoyl-1-buty1)phosphonium bromide. The solution turned 
bright orange and then a rust color. Subsequent refluxing for 
0.5 hr. caused much sodium bromide to precipitate. This was 
removed by filtration. The alcohol was stripped from the 
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