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An analytical sample, m.p. 174.5-175.5', was prepared by 
crystallization from ethyl acetate. 

Anal. Calcd. for C22Hls: C, 94.25; H, 5.75. Found: C, 
94.45; H, 5.64. 

The hydrocarbon IV  gave an unstable, purple picrate, 
m.p. 182-184'. 

Ultraviolet absorption spectrum. The ultraviolet absorption 
spectrum of 9,10-dimethyl-3,Pbenzpyrene in 95% ethanol 
was measured with a Model DU Beckman spectrophotom- 
eter. Maxima and (log e) values are: 260 mp (4.59), 268 mp 
(4.70), 288 mM (4.63), 300 mp (4.70), 372 mp (4.40), and 392 
mp (4.48). 
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As an example the reaction of vinyl Grignard 
solution with diethyl bromoborane gave only tri- 
ethylborane, no trivinylborane, and evidence of 
polymers was seen. In  contrast reaction of solid 
vinylpotassium gave some polymer, but triyinyl- 
borane and a mixture of ethylvinylboranes were ob- 
tained also. 

The solvent should be removed from vinyl- 
potassium (and presumably vinylsodium) as soon 
as possible because the solid reacts with the tetra- 
hydrofuran. Were the solvent removed at  once, the 
yield would probably be comparable with the best 
obtained by the exchange method. 

Vinyl-Alkali Metal Compounds1 
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Reaction of vinyl chloride with alkali metals in 
tetrahydrofuran has yielded the vinyl-alkali metal 
compounds, as might be expected from recent suc- 
cess in making the vinyl-Grignard reagent in that 

The simplicity of the procedure makes it 
preferable to  the exchange reaction through which 
vinylsodium was first made. Propenyllithium and 
several other alkenyllithium compounds have been 
made directly from the bromides in diethyl ether or 
petroleum ether,4 but all attempts to similarly pre- 
pare vinyl compounds have failed. 

The example given below concerns vinylpotas- 
sium prepared from liquid 90% potassium-sodium 
alloy,5 but small-scale qualitative observations 
have shown that potassium, sodium, and lithium 
will each react. 

Though the Grignard reagent is as easily made, 
vinylsodium or vinylpotassium may offer advan- 
tage on those occasions where the solid organometal- 
lic compound is needed, since they have little solu- 
bility and can be made solvent-free without de- 
composition by removal of solvent under reduced 
pressure. This operation leads to decomposition of 
the vinyl Grignard reagent.2 
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EXPERIMENTAL 

The vinyl chloride solution (95 g. in 405 g. tetrahydro- 
furan) was prepared by passing the gas through sodium hy- 
droxide solution and a drying train into the solvent cooled 
to 0". This was added slowly to 50 g. 90% potassium-sodium 
alloy covered with 350 g. tetrahydrofuran cooled to 0" C. 
in a 3-neck flask fitted with a Hershberg stirrer. A blue pre- 
cipitate formed which reached a viscous gel-like consistency 
as the reaction proceeded. 

A day after completion the preparation was assayed using 
a 3,4308 g. aliquot from the well stirred slurry. Treatment 
with isopropyl alcohol in the vacuum apparatus gave 1.8 
mmoles of ethylene with the correct vapor pressure, corre- 
sponding to a total vinylpotassium content of 485 mmoles 
or a yield of 327,. Five days later the solvent was removed 
under reduced pressure, and a similar assay of a 1.81/90 g. 
aliquot of dry powder gave a yield of 7.4%. Apparently 
reaction with the solvent had occurred. 
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During the course of an investigation of certain 
urea derivatives it was necessary to prepare a 
series of l-substituted-3-tris(hydroxymethyl)meth- 
ylureas. Pierce et aL2 described aromatic com- 
pounds of this type in which the substituents were 
phenyl, o- and p-tolyl, and 1- and 2-naphthyl. 
These compounds were prepared by reaction of 
equimolar quantities of isocyanate with tris(hy- 
droxymethy1)aminomethane (I) in chloroform solu- 
tion, but this method was disadvantageous in that 
I was insoluble in chloroform. 

In  addition to  the phenyl and 1-naphthyl deriv- 
atives, made by the method of Pierce, a series of 
new derivatives has been prepared. It n-as found 

(1) For reprints: 3267 57th Avenue S. W., Seattle 16, 
Wash. 

(2) J. S. Pierce, C. D. Lunsford, R. JV. Raiford, J. L. 
Rush, and I). \V. Riley, J .  Am. Chenz. Soc., 73, 2595 (1951). 
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that reactions proceed more smoothly and in 
better yield when conducted in dilute isopropyl 
alcohol in which I was soluble. Reaction of the 
amino group of I with isocyanate was very rapid, 
and carbamate formation by reaction with solvent 
or the hydroxymethyl groups of I was negligible.3 
The urea derivatives listed in Table I ranged from 
colorless crystals in the case of the short-chain 
members to white waxy solids in the case of the 
long-chain compounds. 

TABLE I 
1-sUBSTlTUTED-3-TRIS (HYDROXYMETHYL) METHYLUREAS 

RNHCONHC (CHzOH) 8 

R 

Analvsis 
Yield, M.P.,' % N ,% 

70 "C. Calcd. Found 

Allyl 
Isopropyl 
n-Butyl 
n-Amyl 
Phenyl 
Cyclohexyl 
n-Octyl 
1-Naphthyl 
n-Dodecyl 
2-Bip henylyl 
n-Octadecy 1 

79 
75 
82 
81 
85 
82 
79 
96 
89 
95 
97 

140 
165 
145 
162 
196 
189 
140 
215 
141 
188 
64 

13.72 
13.59 
12.72 
11.96 
11.66 
11.38 
10.14 
9.65 
8.43 
8.86 
6.73 

13.45 
13.49 
12.21 
11. 
11. 
11. 
9 .  
9 .  
8. 
8.  
6 .  

77 
86 
26 
87 
90 
37 
43 
38 

EXPERLMENTAL 

Muterials. Isocyanates were supplied by the AI onsanto 
Chemical Co., Snniston, Ala., and St. Louis, Mo. Tris- 
(hydroxymethy1)aminomethane was obtained from the 
Commercial Solvents Corp., New York, N. Y. 

Anal. Calcd. for C4HllN03: N, 11.57. Found: N, 11.63. 
Synthesis o j  I-substituted-S-tris( hydroxymethy1)methylureas. 

General procedure. Isopropyl alcohol (35 ml.) was added to  a 
hot solution of tris( hydroxymethy1)aminomethane (I) 
(12.1 g., 0.10 mole) in water (25 ml.) and the mixture heated 
to gentle reflux. The isocyanate (0.10 mole), followed by 
isopropyl alcohol (15 ml.), was then added dropwise during 
a two-minute period and the mixture was refluxed for ten 
minutes. On cooling, the urea derivative was filtered and 
recrystallized twice from isopropyl alcohol. 

Tolylene-,?,$-bis[S'-tris(hydroxymethyl)methylzirea]. This 
compound was prepared in 96% yield by the method de- 
scribed above, using tolylene-2,4-diisocyanate (17.5 g., 
0.10 mole) and I (24.2 g., 0.20 mole) in isopropyl alcohol 
(75 ml.). Recrystallization twice from the same solvent 
yielded white needle-like crystals, m.p. 207-208'. 

Anal. Calcd. for C17H28N408: N, 13.46. Found: N, 13.27. 
4,4'-Bis [Y-tris(hydroxymethyZ)methylureido]diphenyG 

methane. One-gram increments of diphenylmethane-4,4'- 
diisocyanate (25.0 g., 0.10 mole) were slowly added to I 
(24.2 g., 0.20 mole) dissolved in a hot mixture of water 
(20 ml.) and isopropyl alcohol (75 ml.). After the initial 
strongly exothermic reaction had subsided the mixture 
was refluxed for 15 min., then set aside to cool. White 

(3) The amino group of I is much more basic than are the 
hydroxyl groups. The basic dissociation constant, pK0 5.97, 
has been determined by S. Glasstone and A. F. Schram, J .  
Am. Chem. Soc., 69, 1213 (1947). When I is treated with 
RNCO the amino group apparently reacts a t  a greater rate 
than the hydroxyl groups. 

(4) Melting points are uncorrected. 

crystals, yield, 48.2 g. (987,). Two recrystallizations from 
isopropyl alcohol gave a product of m.p. 188". 

Anal. Calcd. for CZ3H32Nd08: N, 11.38. Found: N, 11.30. 
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That aromatic hydrocarbons can participate as 
weak electron donors in hydrogen bond formation 
has been shown conclusively in recent publica- 
tions. 1-3 Of special interest is the intramolecular 
hydrogen bonding in a series of vinyl alcohols re- 
ported by R ~ d e b u s h . ~  Evidence is presented here for 
the presence of intramolecular hydrogen bonding in 
a series of phenethyl alcohols. 

During the course of a spectral examination of 
phenethyl alcohol (I) (0.57, in carbon tetrachlo- 
ride) it was observed that the first overtone of the 
fundamental stretching vibration of the hydroxyl 
group6 was not a single, sharp peak as would have 
been expected for a non-bonded hydroxyl group, 
but was a doublet with a strong peak at  1.4084 I* 
and a weaker peak at 1.4209 1.1. The ratio of the in- 
tensities of these two peaks (as measured at  maxi- 
mum absorption) was independent of concentra- 
tion at  several low concentrations. TTnder the same 
conditions benzyl alcohol (11) and 3-phenpl-l-pro- 
panol (111) showed only sharp singlets at 1.4155 1.1 
and 1.4067 p, respectively. 

From an examination of molecular models of I, 
11, and I11 it was apparent that the peak at  1.4209 
p in the spectrum of I could have resulted from an 
intramolecular hydrogen bond bet ween the hy- 
droxyl group and the n-electrons at  the 1-position of 
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68, 896 (1946); 69, 770 (1947). 
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study of intramolecular hydrogen bonding in compounds con- 
taining a hydroxyl group. See L. Pauling, The A'ature of the 
Chemical Bond, Cornel1 Univ. Press, Ithaca, 3'. Y., 1940, 
p. 316; also L. J. Rellaniy, The Infra-red Spectra qf Complex 
Molecules, John Wiley and Sons, Inc., Kew York, X. Y., 
1954, p. 83. 
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