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Although the yields of secondary cyanides are 
only fair, the fact that they can be easily obtained 
in a single step may make the reaction useful. 
Isobutyronitrile, for instance, cannot be made in 
aqueous alcohol, and is difficult to make by indirect 
methods. I t is doubtful whether this method of 
preparing 2-butyl cyanide (pivalonitrile) is practical. 

In a few runs part of the excess sodium cyanide 
was neutralized with Sulfuric acid in an attempt to 
reduce the over-all alkalinity. This reduced the 
proportion of glycol ether in the product; the 
effect was small, however, and it was concluded 
that the alkoxide ion, HOCH2CH2O -, which might 
have been present in the unbuffered solution, was 
not directly responsible for ether formation. 

Experimental 
The alkyl halides and ethylene glycol were redistilled be

fore use. The sodium cyanide was Baker Analyzed, 98% 
minimum. 

The general procedure was to mix 150 cc. of ethylene gly
col, 0.5 mole of the alkyl halide and 0.55 mole of sodium cy
anide in a 500-cc. three-necked flask, and to heat under re
flux with constant Stirring until the end of the reaction. 
The initial temperature, measured by a thermometer in the 
vapor, was always close to the boiling point of the halide, 
and the end of the reaction was marked by a rapid rise in 
temperature to a constant value as the last of the halide was 
used up. In a few runs 0.1 mole of sulfuric acid and an ad
ditional 0.2 mole of sodium cyanide were added before heat
ing. In the reaction with n-butyl bromide it was observed 
that the heat of reaction was sufficient to maintain spontane
ous reflux at the start. 

The liquid products were distilled from the reaction mix
ture through a three-ball Snyder column. Where further 
purification of the nitriles was required they were washed 
with 4 N hydrochloric acid, 10% sodium bicarbonate and 
water, dried and redistilled through a 9-inch or 18-inch 
packed column. Their properties are listed in Table II. 
The odor revealed that traces of isocyanide were still present 
in all cases. 

In the runs in which olefin was determined the evolved 
gases were passed through soda-lime to remove hydrogen 
cyanide, and condensed in a trap at —80°. The olefins were 
then converted to the dibromides by passing them into a 
sodium tribfomide solution, prepared from 70 g. of sodium 
bromide, 112 g. of bromine and 300 cc. of water. The di
bromides were washed with sodium carbonate and sodium 
thiosulfate solutions, dried and weighed. 
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X-Ray Measurements of Terramycin Salts 

BY J. ROBERTSON, I. ROBERTSON, P. F. EILAND AND 
R. PEPINSKY 

The hydrochloride of terramycin crystallizes 
from aqueous solution in the form of yellow elon
gated plates. These are biaxial negative with 
parallel extinction, and have the refractive indices 
H - 1.639, Aim = 1.686, MP - 1-721 ± 0.003. 
The highest refractive index is shown when the 
electric vector vibrates parallel to the direction 
of elongation (the a axis). The crystals are 
orthorhombic, with space group P2i2i2i, unit cell 
dimensions a = 11.19 A., b = 12.49 A., c = 15.68 
A., and four molecules per cell. The density, 
found from experiment to be 1.51, gives the value 
499 ± 5 for the molecular weight of the asymmetric 
unit. As it is probable that this unit consists of 
one molecule of the antibiotic, without water of 
crystallization, the molecular weight of the free 

antibiotic, as given by the X-ray data, is 462.5 ± 5. 
This is in agreement with the molecular weight 
found approximately by titration methods,1 and 
with the formula C22^N2O9-HCl, which corre
sponds to the analysis reported by P. P. Regna and 
I. A. Solomons.1 

Terramycin hydrobromide crystallizes as a di-
hydrate, in space-group P2i. The unit cell dimen
sions are a = 12.2 A., b = 11.4 A., c = 18.0 A., 
with /3 very nearly 90°. There are four molecules 
per cell, and thus two molecules of T-HBr-2H20 
in each asymmetric unit. 

Since the molecular structure of terramycin is 
not known, efforts have been exerted toward a 
complete X-ray analysis. The hydrobromide di-
hydrate was not suitable for this analysis because 
of the existence of two molecules in the asymmetric 
unit, doubling the number of atomic parameters 
to be determined. The hydrochloride was selected 
for further study, and a full three-dimensional 
Patterson synthesis was carried out on X-RAC, 
the electronic computer for crystal analysis,2 

using data obtained with CuKa radiation. The 
chloride ion parameters were found to be (0.075, 
0.08, 0.00). These ions form nets at z = 0 and 
s = 1A, with the ions 7.0 and 9.9 A. distant from 
one another, in sheets which are 15.7 A. apart. 

Attempts at interpretation of the three-dimen
sional Patterson were made by means of the Vector 
Convergence Density method, utilizing photo
graphic super-position of displaced Patterson 
sections.8 This technique strongly indicated posi
tions of eleven carbon, oxygen or nitrogen atoms in 
the molecule, and suggested six additional posi
tions of atoms of similar weight. These peaks 
were all concomitant with acceptable interatomic 
distances, but their number and distribution were 
insufficient to suggest a molecular configuration. 
Atomic coordinates found by the Vector Conver
gence Density method are now being used to com
pute structure factor phases for a three-dimensional 
density map. 

This investigation is supported by fellowship 
grants from Charles Pfizer and Company and the 
Research Corporation, and under Contract No. 
N6-onr-26916, T. O. 16 with the Office of Naval 
Research. 

(1) P. P. Regna and I. A. Solomons, Ann. N. Y. Acad. Set., S3, 229 
(1950). 

(2) R. Pepinsky, J. Afpl. Phys., M, 604 (1947). 
(3) C. A. Beevers and J. H. Robertson, Acta Cryst., 3, 164 (1950). 
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o-Nitrobenzoates 
BY J. U. LOWE 

During an investigation of aryl nitro compounds, 
it became necessary to prepare several o-nitro-
benzoates; these were prepared in satisfactory 
yields by the interaction of pure o-nitrobenzoyl 
chloride and the monohydric alcohols. 

o-Nitrobenzoates.—o-Nitrobenzoyl chloride1 (0.2 mole) 
and the monohydric alcohol (0.4 mole) were refluxed for 3-7 

(1) K. Auwers and M. Duesberg, Ber., 53, 1207 (1920). 
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TABLE I 

PHYSICAL CONSTANTS AND ANALYTICAL DATA FOR BENZOATES OF T Y P E : S % 
O 
I! 
C - O R 

R 

B-C4Hi 

J-C 4H 9 

J - C 4 H , 

W-CsHn 

*'* CiHn 
(CH,),CH(CH,) 
W-CIHU 

Cyclohexyl 
CHiO(CH,), 
CH8OC4HiCH, 
J-CiHu 

Yield, 
% 

69 
65 
45 
47 
76 

, 56 
64 
52 
63 
55 

B.p 
0C. 

110-113 
97-99.3 
97.3-99.8 

122.5-123.2 
110.2-113.5 
113.5-113.8 
120.8-122 
133.8-136.56 

118-119.5 
132.5-135.3 
113.3-114.6 

Mm. 

0.13 
.09 
.05 
.08 
.08 
.07 
.04 
.08 
.07 
.08 
.07 

n"D 

1.5132 
1.5117 
1.5107 
1.5100 
1.5070 
1.5100 
1.5070 

1.5214 
1.5059 
1.5075 

<f»i 

1.1423 
1.1507 
1.1572 
1.1222 
1.1211 
1.1324 
1.1191 

1.2510 
1.1233 
1.1274 

Sapn 
Calcd. 

223.2 
223.2 
223.2 
237.3 
237.3 
237.3 
251.3 
249.2 
225.2 
267.3 
237.3 

x NO, 
equiv. 

Found 

221.2 
221.2 
227.4 
240.0 
237.7 
235.7 
249.9 
246.1 
216.2 
261.5 
237.5 

0 Nitrogen content determined by a macro adaptation of the semi-micro Kjeldahl procedure of R. 
Chem., Anal. Ed., 7, 432 (1935). " M.p. 50-51° (corrected). 

Nitroge 
Calcd. 

6.28 
6.28 
6.28 
5.94 
5.94 
5.94 
5.58 
5.62 
6.22 
5.24 
5.94 

A. Harte 

n, %° 
Found 

6.02 
6.00 
6.15 
5.75 
4.99 
5.72 
5.75 
5.40 
6.11 
4.73 
6.08 

Ind. Eng 

hours on a steam-bath. The resulting crude ester was ex
tracted successively with water, 10% calcium chloride solu
tion, water, 5 % sodium bicarbonate solution, and finally 
with water. After standing over Drierite for 24 hours, the 
esters were distilled in vacuo. The benzoates were pale 
yellow oils. 

A summary of the physical constants and analytical data 
is described in Table I . 

Materials.—The alcohols were distilled from freshly 
crushed lumps of calcium oxide. A constant boiling frac
tion was taken for conversion to the o-nitrobenzoate. The 
o-nitrobenzoyl chloride used in these preparations had a 
f.p. of 19°. 

Acknowledgment.—The author expresses ap
preciation to Mr. Solomon C. Westbrook, Jr., and 
Dr. Carl M. Hill for assistance in this investiga
tion. 
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Derivatives of Pyrimidol-4 and Quinazolinol-4 

B Y G. E. MCCASLAND AND JOHN R. G. BRYCB 

In continuation of studies on pyrimidine deriva
tives1,2 we wish to report the synthesis of two 
pyrimidines (I), one trimethylenepyrimidine (II), 
and two tetramethylenepyrimidines (tetrahydro-
quinazolines) III. 

,C-V1Y-R Si7Y1Y-CH, H3' 

E t O O C C H 2 - L N 

R = -CH ; 

R -
. S N 

I4 

OH 
III 

R = - H , OCH, 

The reaction of diethyl acetosuccinate with acet-
amidine gave 5-carbethoxymethyl-2,6-dimethyl-
pyrimidol-4 (I1 R = -CH3), and with hydroxyacet-
amidine gave 5-carbethoxymethyl-2-hydroxy-
methyl-6-methylpyrimidol-4 (I, R = -CH2OH). 

The reaction of acetamidine with 2-carbethoxy-
cyclohexanone gave 2-methyl-5,6,7,8-tetrahydro-
q u i n a z o l i n o l - 4 ( I I I , R = - H ) ; a n d w i t h t h e con-e

cu G. E. McCasland, D. Stanley Tarbell, R. B. Carlin and Nancy 
Shakespeare, THIS JOURNAL, 68, 2390 (1946). 

(2) G. E. McCasland and D. Stanley Tarbell, ibid., 68, 2393 (1946). 

sponding cyclopentane ketoester gave 2-methyl-5,6-
trimethylenepyrimidol-4 (II). The corresponding 
reaction with 2-carbethoxy-4-methoxycyclohexa-
none gave 6-methoxy-2-me1±yl-5,6,7,8-tetrahydro-
quinazolinol-4 (III, R = -OCH3). Certain inter
mediates and products were isolated or charac
terized as dinitrophenylhydrazones, hydrochlorides 
or picrates. 

Experimental 

Melting points are corrected. Microanalyses by Mr. R . 
Py ke. 

Condensation of the Amidine and Keto-Ester (General 
Procedure).—To a solution containing 2 to 5 % excess of 
sodium ethoxide in warm absolute ethanol (21-83 ml. per 
gram of sodium) was added the solid acetamidine (or hy-
droxyacetamidine) hydrochloride. After ten minutes with 
shaking, sodium chloride was removed by filtration, and the 
keto-ester (one mole per mole of amidine) was added. 
Under anhydrous conditions, the mixture was allowed to 
stand and/or refluxed until reaction was nearly complete. 
If the product did not separate spontaneously after cooling, 
sufficient water was added to dissolve any precipitate, and 
the reaction mixture was adjusted to pK 4-6 by adding 
dilute hydrochloric acid and sodium bicarbonate solutions. 
The neutralized solution was vacuum-distilled to dryness, 
and the product separated from inorganic materials by ex
tracting it with a suitable boiling solvent. 

2-Methyl-S,6,7,8-tetrahydroquinazolinol-4 (2-Methyl-
5,6-tetramethylenepyrimidol-4).—The general procedure 
was used with 12.5 ml. of ethanol, 2.38 g. of acetamidine hy
drochloride (British Drug Houses, Toronto), and 4.25 g. of 
2-carbethoxycyclohexanone3 (b .p. 99-101° (9 mm.)) . The 
reaction time was 24 hours at 25° plus four hours at reflux 
temperature. On cooling, long colorless needles sepa
rated. These were collected, washed with a limited amount 
of ethanol and dried, weight 1.9 g., m.p. 206-209.5°. 

By extracting the evaporated filtrate with boiling ben
zene a second crop of 0.5 g., m.p. 205-209°, was obtained, 
making the total yield 2.4 g. (59%). 

On recrystallization of a sample from benzene, for analy
sis, the m.p . was raised to 208-209°. 

Anal. Calcd. for CgH12N2O: C, 65.82; H, 7.37; N, 
17.06. Found: C, 65.97; H, 7.87; N , 17.74. 

4-Hydroxy-2-methyl-5,6,7,8-tetrahydroquinazoliniuni Pic-
rate.—Addition of saturated benzene solution of picric 
acid to a boiling saturated benzene solution of the quinazo-
line gave an immediate yellow crystalline precipitate. 
The crystals after washing with benzene and drying, melted 
at 202-205.5°. After two recrystallizations from »-
butanol a 6 1 % yield of picrate, bright yellow crystals, m.p . 

(3) H. R. Snyder, L. A. Brooks and S. H. Shapiro, "Organic Syn
theses," Coll. Vol. II, John Wiley and Sons, Inc., New York, N. Y., 
1943, p. S31. 


