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tube with liquid nitrogen, 0.7 cc. of concd. hydrochloric
acid was then poured in and the mixture was degassed by
melting, freezing and pumping on a vacuum line. 10-15
cc. of acetylene-d; was admitted to the evacuated tube which
was then sealed off. After one hour at room temperature,
the tube was frozen, broken open on a vacuum line and the
products trapped for analysis.

Magnesium-Hydrochloric Acid Reduction of Acetylene-
ds—The procedure here was similar to that for zinc reduc-
ing agent; however, the reaction was run at 0° for 10 min.
The amount of reduction was considerably smaller than for
zinc,

Zinc-Acetic Acid Reduction of Tolane.—Three grams of
tolane was dissolved in 50 cc. of 959, acetic acid, 8 g. of
zinc dust was added and the mixture was heated on a steam
cone for two hours, in the absence of light. Two more suc-
cessive 6-g. additions of zinc, with alternate heating on the
steam cone, were made. Heating was then continued for
24 hours. When diluted with water, the solution became
cloudy and some oil collected on the surface. The oil was
removed with a medicine dropper, weighed and dissolved in
acetonitrile, Unreacted tolane precipitated from the
aqueous solution.

Zinc (Copper)-Acetic Acid Reduction of Tolane.—Three
grams of tolane was dissolved in 50 cc. of 959 acetic acid
and 1 g. of zinc dust, previously washed with 25 cc. of 109,
CuSOy solution, was added. The mixture was heated on a
steam cone for 2 hours when an additional 2 g. of zine-
copper dust was added and heating was continued. A
third addition of catalyst, with subsequent heating for two
hours, was made. The reaction mixture was cooled, di-
luted with water and the oil which collected on the surface
of the solution was collected and dissolved in acetonitrile.
The system was protected from light.

Zinc (Copper)}-Water Reduction of Acetylene-d,,—The
copper-activated reducing agent was prepared according
to Straus.! One gram of zinc—copper, 5 cc. of water and
15 cc. of acetylene-d; gas were frozen into a Pyrex tube, de-
gassed by freezing and pumping several times and the tube
was then sealed off. The tube was heated to 75° with oc-
casional shaking for 1 hour, frozen, broken open on a vacuum
line and the products pumped out and analyzed.

Zinc (Palladium)-Alcohol Reduction of Acetylene-dy.—
The reducing agent was prepared by washing 5 g. of pow-
dered zinc with 20 cc. of a 19, aqueous solution of PdCl.
The solid was filtered and washed three times with 10-cc.
portions of absolute alcohol. The catalyst was sucked dry.
2-5 g. of activated zinc, approximately 5 cc. of alcohol and
15 cc. of acetylene-d; gas were frozen into a Pyrex tube,
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degassed by freezing and pumping several times and the
tube was then sealed off. The tube was heated to 50° with
occasional shaking for 30 minutes. The remaining proce-
dure was similar to that for the zinc (copper) runs.

Zinc (Copper)-Hydrochloric Acid Reduction of Acetylene-
d; and Propyne-1-d;.—~0.4 g. of copper activated zinc, ap-
proximately 15cc. of 1 N HCl and 15 cc. of acetylene-d; were
employed in a manner similar to that described for zine
(copper)-water, except that a reaction temp. of 25° and
reaction time of 1-10 hours were employed.

The procedure for propyne-1-d; was similar except that
the experiment was scaled up fifteen-fold. The yield (per-
centage reduction) of propene-1-d, was very low and the
product (12 cc.) was isolated by distillation on a low tem-
perature column.

Magnesium (Copper)-Hydrochloric Acid Reduction of
Acetylene-d;.—The procedure employed was similar to that
for zinc (copper) except that the reaction time was 30 min.

Sodium-Ammonium Reduction of Acetylene-d;.—Ten cc.
of 1-3 N sodium-ammonia solution was placed in a Pyrex
tube and the mixture was degassed by freezing in liquid ni-
trogen and pumping several times. Approximately 15 cc.
of acetylene-d, gas was then admitted, the tube was sealed
off and heated to —35° where it was kept for 30 minutes,
with occasional shaking. The sample tube was then frozen,
opened and the ammonia removed by passage of the gases
through 1 N sulfuric acid; the acetylene was trapped in
liquid nitrogen and subsequently analyzed.

Magnesium-Ammonia Reduction of Acetylene-d,.—Large
excess of magnesium powder in 10 cc. of liquid ammonia
with 15 cc. of acetylene-d; failed to give reduction during 2
hours at 0°.

Magnesium-Ammonia (Ammonium Chloride) Reduction
of Acetylene-d;.—0.5 g. of magnesium powder and 0.6 g. of
ammonium chloride were placed in a Pyrex tube and evacu-
ated. Ten cc. of liquid ammonia was condensed in, followed
by 10 cc. of acetylene-d; gas. The tube was sealed off and
kept for one hour at —35°. The tube was then frozen,
cracked open and the same procedure for product recovery
followed as for sodium-ammonia.

Chromous Chloride Reduction of Acetylene-d, and Pro-
pyne-1-d;.—The reduction of acetylene-d; was carried out
in the manner described elsewhere.®! The same procedure
was followed for propyne-1-d;; however, in this case the per-
centage reduction was relatively very small and the product
was purified and isolated by distillation on a low tempera-
ture column.
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The preparations of thirty-two methyl-, methoxy- and phenyl-substituted benzilic acids are described. The characteris-
tics of these as well as of certain intermediate aldehydes, benzoins and benzils are tabulated.

In connection with work on the kinetics of hydro-
genation of phenyl groups, it became desirable to
synthesize certain substituted benzilic acids. A
number of these acids as well as some of the inter-
mediates used in their preparation are previously
unreported compounds. The purpose of this
paper is to describe the synthesis of these sub-
stances and to record certain of their physical con-
stants.

Experimental Part

A. Preparation vig the Benzilic Acid Rearrangement.—
The substituted benzaldehydes listed in Table I were pre-
pared by the Sommelet reaction of the corresponding chloro-

methyl- or bromomethyl-hydrocarbont with an aqueous al-
coholic solution of hexamethylenetetramine. The details
of this method are illustrated by the following example.

Four moles of o-methylbenzyl chloride (562 g.) was added
to a solution of 4.4 moles of hexamethylenetetramine (612
g.) in two liters of 60%, aqueous ethanol containing 400 ml. of
379% formalin and the mixture was heated under reflux
overnight. Most of the ethanol was removed by steam dis-
tillation, one liter of water was added, and steam distilla-
tion was continued until the distillate was free of oily drop-
lets. The total steam distillate was diluted with twice its
volume of water and extracted with ether. The ether ex-
tract was washed successively with dilute sulfuric acid,
dilute sodium hydroxide and water, and then distilled.
There was obtained 336-384 g. of o-tolualdehyde (70-80%
yield), which boiled at 197-199°.
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TABLE [
PREPARATION OF METHYL-SUBSTITUTED BENZALDEHYDES

Method
of prep.
or
source
Yield, of inter-
Benzaldehyde Prepared from % mediate
2-Methyl 2-Methylbenzy! chloride 70-80 1
3-Methyl 3-Methylbenzyl bromide 70 2
4-Methyl 4-Methylbenzyl chloride 70-80 3
2,3-Dimethyl®*  2,3-Dimethylbenzyl chloride 75 1
2,4-Dimethyl  2,4-Dimethylbenzyl chloride? 60-85 4
2,5-Dimethyl 2,5-Dimethylbenzy! chloride 75-80 4
3,53-Dimethyl 3,5-Dimethylbenzyl bromide 75 5
2,4,5-Trimethyl 2,4,5-Trimethylbenzyl chloride? 55-60 4

¢ A previously unreported compound which boils at 97-
101° at 5-10 mm. pressure. The semicarbazone, m.p.
221.0-221.5°, was prepared in the usual way. Anal.
Caled. for CioHisNsO: N, 21.97. Found: N, 21.73. The
2,4-dinitrophenylhydrazone, m.p. 235.4-236.0°, was pre-
pared as usual. Awnal. Caled. for C:HiNOe: N, 17.83.
Found: N, 17.76. b It was shown* that chloromethyl-m-
xylene and chloromethylpseudocumene contain appreciable
quantities of 2,6-dimethylbenzyl chloride and 2,3,6-tri-
methylbenzyl chloride, respectively. However, it was also
shown® that benzyl chlorides with both ortho positions oc-
cupied do not give aldehydes by the Sommelet method.
Therefore, the present preparation of 2,4-dimethyl- and
2,4,5-trimethylbenzaldehydes gives isomerically pure prod-
ucts. The yields in these two cases are, however, somewhat
lower than normal.

3,4-Dimethylbenzaldehyde was prepared in 59-679,
yield by a modification of the method of Smith and Nichols’
from 3,4-dimethylmagnesium bromide and ethoxymethyl-
eneaniline.® This modification involved the addition of the
Grignard reagent to the ethoxymethyleneaniline.

These and the following aldehydes were used to prepare
benzoins which were oxidized to benzils by the method of
Clarke and Dreger?: 4-isopropylbenzaldehyde, 2-methoxy-
benzaldehyde, 4-methoxybenzaldehyde, 2,3-dimethoxybenz-
aldehyde, 3,4-dimethoxybenzaldehyde and 3,4-methylene-
dioxybenzaldehyde. Of these latter compounds, which
were obtained from the Eastman Kodak Company, the first
was purified through its sodium bisulfite addition com-
pound and the remaining five were purified by washing with
109, sodium hydroxide solution, drying and distilling in
vacuo.

The method used for the preparation of benzoins from the
methyl-substituted benzaldehydes was based on those of
Stierlin!® for the preparation of p-toluoin and Weiler!! for
the preparation of 3,5,3’,5'-tetramethylbenzoin. The de-
tails of the method used are illustrated by the following ex-
ample.

In a two-liter all-glass flask equipped with reflux con-
denser, there were placed 300 g. of ethanol, 300 g. of dis-
tilled water, 40 g. of reagent grade potassium cyanide and
212 g. of o-tolualdehyde. The mixture was heated under
reflux for 1.5 hours and a small portion was removed, di-
luted with water, extracted with ether, and steam distilled
to remove unchanged aldehyde. The non-volatile residue
was taken up in ether, washed with sodium bicarbonate
solution and the ether removed on the steam plate. A

(1) L. I, Smith and L. J, Spillane, THIs JoURNAL, 62, 2639 (1940).

(2) Eastman Kodak Company Practical Grade of m-xylyl bromide
purified by distillation.

(3) M. 8. Kharasch and H. C. Brown, THis JoUrRNAL, 61, 2146
(1939).

(4) C. D. Shacklett and H. A. Smith, ¢bid., T3, 768 (1951).

(6) R. G. Kadesch, fbid., 66, 1211 (1944). The yield of mesityl
bromide was increased to about 80% by using a ratio of three moles of
mesitylene to two moles of bromine,

(6) R. C. Fuson and J. J. Denton, ibid., 68, 654 (1941),

(7) L. 1. Smith and J. Nichols, J, Org. Chem., 6, 489 (1941).

(8) Prepared by the improved method of H. M. Roberts, THIS
JourNAL, T1, 3848 (1949).

(9) H. T, Clarke and E. E. Dreger, “Organic Syntheses,” Coll.
Vol. 2, John Wiley and Sons, Inc., New York, N. Y., 1944, p, 87.

(10) R. Stierlin, Ber., 23, 380 (1889).

(11) M. Weiler, ¢bid., 38, 341 (1900).
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small amount of 959, ethanol was added and the solution
was cooled by the addition of small lumps of Dry Ice.
The crystals of o-toluoin thus formed were added to the
main batch, which was allowed to stand in the refrigera-
tor overnight. The resulting crystals were removed by
filtration and washed with cold, dilute ethanol and water,
and dried. The filtrate, to which was added sixty addi-
tional grams of potassium cyanide, was again refluxed for
1.5 hours, cooled and seeded, and allowed to stand over-
night. The second crop of crystals was treated like the
first. The filtrate was steam distilled to remove unchanged
aldehyde and the oily residue was dissolved in ethanol and
seeded. After standing overnight a third crop of crystals
was deposited. The three portions of crystals weighed 50,
58 and 25 g., respectively, a total of 133 g. or 639 yield.
The combined portions were recrystallized from dilute eth-
anol after which treatment the melting point was 78-79°.

In the case of several of the benzoins it was impossible to
obtain crystalline products. When this was true, the reac-
tion mixture was steam distilled to remove unchanged alde-
hyde and the remaining oil was oxidized to the benzil by the
method of Clarke and Dreger.®

A summary of the benzoins prepared by this method is
given in Table II.

TaBLE II
PREPARATION OF METHYL-SUBSTITUTED BENZOINS
Yield, M.p., °C.
Benzoin % Obsd. Lit.
2,2’-Dimethyl 63 78-79 7912
3,3’-Dimethyl Oilonly  ........ eeel 12
4,4’-Dimethyl 72 88-89 88-8910
3,5,3’,5'-Tetramethyl 75 93-04 93-g411
2,3,2/,3'-Tetramethyl Oilonly  ...vvvve vaues a
2,4,2’,4'-Tetramethyl Oifonly  ........  ....s a
2,5,2',5'-Tetramethyl 33 76.6-77.2 ab
3,4,3’,4’-Tetramethyl Oilonly  ........  ..ieu a
2,4,5,2’ 4’ 5’-Hexamethyl 5 250 (dec.) L. B
4,4'-Diisopropyl4 53 29-100 99-10012
9812 10114
¢ Previously unreported. ? Anal. Caled. for CisHyOs:

C, 80.56; H, 7.51. Found: C, 80.30; H, 7.44. < Anal.
Caled. for CooHOp: C, 81.04; H, 8.16. Found: C, 80.71;
H, 7.54. ¢ Prepared by the method of Boesler.!3

Table III summarizes the information concerning the
alkoxybenzoins.

TABLE III
PREPARATION OF ALKOXYBENZOINS
Method of

Benzoin prepn, Yield, %
4-Methoxy 15 23
2,2'-Dimethoxy 16 70
4,4'-Dimethoxy 17 40
2,3,2',3'-Tetramethoxy 18 52
3,4,3',4'-Tetramethoxy e Oil only
3,4-Methylenedioxy 19 30
3,4,3',4'-Bis-(methylenedioxy) 20 84

8 Prepared by the method used for 2,3,2,3’-tetramethoxy-
benzoin and oxidized as an oil to the benzil.

Table IV summarizes the information concerning the ben-
zils.

(12) T. Ekecrantz and A. Ahlqvist, Arkiv Kemsi, Mineral, Geol., 8,
Nr. 13. 26s (22/4); Chem. Zentr., 79, 11, 1688 (1908).

(13) M. Boesler, Ber., 14, 324 (1881),

(14) O. Widman, §bid., 14, 609 (1881).,

(15) C. R. Kinney, THIS JoUurNar, §1, 1595 (1929).

(16) J. C. Irvine, J. Chem. Soc., 79, 670 (1901).

(17) J. van Alphen, Rec. ¢rav. chim., 48, 1112 (1929).

(18) J. L. Hartwell and S. R. Kornberg, THI3 JoUrNaAL, 67, 1606
(1945).

(19) K. Brass and R. Stroebal, Ber., 68, 2618 (1930), see also M.
Tiffeneau and J. Levy, Bull. soc. chim., 49, 725 (1910),

(20) K. Ganapati, J. Indian Chem. Soc., 14, 627 (1937).
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TABLE 1V
CHARACTERISTICS OF SUBSTITUTED BENZILS

Composition, 9, (for new cpds. only)

M.p., °C. Carbon Hydrogen

Benzil Obsd. Lit. Formula Caled. Found Caled. Found
2,2’-Dimethy! 92-93 02-9421 9222
3,3’-Dimethyl 103-104 10312
4,4’-Dimethyl 104-105 104-1051°
2,3,2",3"-Tetramethyl 117.0-118.5 ....... CisH150: 81.17 81.04 6.81 6.76
2,4,2' 4'-Tetramethyl 134.5-135.5 ....... CisH150: 81.17 81.16 6.81 6.87
2,5,2',5’-Tetramethyl 122.4-122.7  ....... CisH150: 81.17 81.27 6.81 6.76
3,4,3’,4'-Tetramethyl 126.0-126.8 128.5%
3,5,3’,5'-Tetramethyl 139.5-139.6 ....... Ci1sHi50: 81.17 81.04 6.81 6.84
2,4,6,2",4’,5'-Hexamethyl 143.2-143.6  ....... CioH2:0, 81.60 81.83 7.53 7.42
4,4'-Diisopropyl 83-84 8413
4-Methoxy 61-62 61.5-63.0%
2,2’-Dimethoxy 127-128 12718
4,4’-Dimethoxy 132-133 13313
2,3,2',3'-Tetramethoxy 142-143 140-142%

144 .9-145.418
3,4,3’,4'-Tetramethoxy 225.2-225.8 220,10 22328
3,4-Methylenedioxy 116.5-117.5 117-118%
3,4,3',4'-Bis-(methylenedioxy) 170-171 170-1712%
TABLE V

CHARACTERISTICS OF SUBSTITUTED BENZILIC ACIDS PREPARED vig THE BENZILIC ACID REARRANGEMENT

Composition, % (for new cpds, only) Color prod.
M.p., °C. Neutral equiv. Carbon Hydrogen by cone.
Benzilic acid Obsd.2 Lit, Caled. Found Formula Caled. Found Caled. Found H:S0,
2,2'-Dimethyl 154.0-156.0 162-16321 256.3 255.7 Ci1eHisOx Purple-red
147-1482¢
3,3/-Dimethyl 134.0-135.0 256.3 256.6 Ci1eH1s0s 74.98 74.68 6.29 6.18 Violet
4,4’-Dimethyl 132.0-133.8 131-132% 256.3 255.7 Ci1eH1s0: Orange
133-135%
3,5,3/,5’-Tetramethyl 189.2-191.0 284.3 283.5 CuHxO:; 76,03 76.16 7.09 7.00 Pale blue
4,4’-Diisopropyl 157.6-159.0 119-1201# 312.4 313.8 CiHunO: Orange-red
4-Methoxy 147.0-147.5 147.5-1492¢ 258.3 261.0 CuHuO4 Red-orange
2,2’-Dimethoxy 161.2-163.6 160%7,28 288.3 288.6 Ci1sH1ueOs Blue-green
4.,4’-Dimethoxy 165.0-167.0 (dec.) 16413 288.3 290.6 Ci1sH1e0s
17138 1752 Purpleb
2,3,2/,3'-Tetramethoxy 107.5-108.8 348.3 348.3 CuHn0Os 62.06 62.17 5.79 5.74 Blue-purple
3,4,3’ 4'-Tetramethoxy 124.5-125.5 13126,28 384.1 348.3° C1sHnOy Blue-green
3,4-Methylenedioxy 139.0~140.0 (dec.) 272.3 274.8 CusHnnOs 66.17 66.25,66.23 4.45 4.45,4.41 Purple
3,4,3',4’-Bis-(methyl-
enedioxy) Oil only 13928 Blue-green

e Benzilic acids tend to decompose by decarboxylation at temperatures near their melting points.

Consequently, the ob-

served melting points are not entirely reproducible, since the length of time the sample is at elevated temperatures affects its

purity.
compound with two molecules of water of hydration is 384.3.

For the preparation of the benzilic acids from the benzils
the method of Schoenberg and Keller?” was used for the alkyl
substituted compounds and that of Ford-Moore? was used
for the alkoxy substituted compounds. Table V gives a
summary of the benzilic acids prepared by these methods.
The colors produced when the benzilic acids are dissolved
in sulfuric acid are also given. Absorption spectra of many
of these solutions were recorded but are not reproduced here
since slow color changes take place as some of the solutions
age.

B. Preparation via the Reaction of Ethyl Phenylglyozxal-
ate with the Appropriate Grignard Reagent.—A number of

(21) R. C. Fuson and A. I. Rachlin, THIs JOURNAL, 68, 343 (1946).

(22) M. S. Kharasch, W. Nudenberg and S. Archer, ¢bid., 66, 493
(1943).

(23)

(24)
(1949).

(25)

(26)

S. Coffey, Rec. trav. chim., 42, 426 (1923).
E. R. Bockstahler and D. L. Wright, Tuis Journ~ar, T1, 3760

R. W. Bost and E. E. Towell, sbid., 70, 903 (1948).
B. L. Vanzetti, Gasz. chim. ital., 87, 162 (1927).

(27) A. Schoenberg and K. T. Keller, Ber., 86, 1638 (1923).

(28) A. H. Ford-Moore, J. Chem. Soc., 952 (1947).

(29) I. 1. Lapkin and A. V. Lyubimova, Zhur. Obshchei Khim., 18,
701 (1948).

(30) V. Grignard, Compt. rend., 186, 1201 (1903).

(31) M. Gomberg and F. J. van Natta, THIS JournaL, 51, 2240
(1929).

b Ford—Moore?® indicates that this compound gives a blue-green color.

¢ The calculated neutral equivalent for the

unsymmetrical alkyl substituted benzilic acids were pre-
pared by the reaction of the proper substituted phenylmag-
nesium halide (bromide or iodide) with ethyl phenylglyoxal-
ate. The resulting esters were distilled in vacwo and saponi-
fied to yield the corresponding acids. This procedure is
illustrated by the following example.

A Grignard solution was prepared from 43 g. of $-bromo-
toluene (0.25 mole) and 14 g. of ethyl bromide (0.125 mole)
with 8.7 g. of magnesium (0.38 gram atom) in 300 ml. of
ether. This solution was added slowly with vigorous stir-
ring to a solution of 71 g. of ethyl phenylglyoxalate (0.4
mole) in 200 ml. of ether. The mixture was poured into
ice and the gummy mass was dissolved by use of dilute hy-
drochloric acid. The ether layer was separated and washed
successively with two portions of water, dilute sodium bi-
carbonate solution, and water, and the ether was evapo-
rated. The oil was distilled ¢# vacuo and there was ob-
tained 35 g. of ethyl p-methylbenzilate (0.13 mole, 50%
yield), which boiled at 175° at approximately 2 mm. pres-
sure. At this pressure the introduction of additional methyl
groups into the molecules of these esters produced an ele-
vation in their boiling points of approximately 10° per addi-
tional methyl group. The ester was refluxed overnight with
a solution of 10 g. of sodium hydroxide in a mixture of 50
ml. of water and 50 ml. of 95%, ethanol. Next, 100 ml. of
water was added and the ethanol was removed by distilla-
tion. The solution was diluted and cooled, made almost
neutral with dilute hydrochloric acid, and extracted three
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TABLE VI
CHARACTERISTICS OF BENZILIC ACIDS PREPARED BY THE GRIGNARD SYNTHESIS

Composition, % (for new cpds. only)

M.p., °C Neutral equiv. Carbon Hydrogen Color prod. by
Benzilic acid Obsd. ¢ Lit. Caled. Found Formula Caled. Found Caled. Found coned. H:SO

2-Methyl 114.0-115.4 242.3 242.3 CpsHuOs 74.36 74.38 5.82 5.80 Orange-red
3-Methyl 118.0~119.0 242.3 243.3 CisHuOs 74.36 74.24 5.82 5.8 Red
4-Methyl 132.0-133.2 133-13432  242.3 243.9 CisHuOs Orange

13228
2,3-Dimethy! 128.0-129.0 256.3 259.3  Ci1sHi1Os 74.98 74.83 6.290 6.20 Yellow-orange
2,4-Dimethyl 129.5-131.5 256.3 256.4 C1eH10s 74.98 74.89 6.29 6.20 Purple
2,5-Dimethyl Unecrystallizable oil Red
2,6-Dimethyl 121.8-122.6 256.3 255.8  C1sH10s 74.98 74.81 6.29 6.37 Purple
3,4-Dimethyl 122.4-124.2 256.3 255.9  Ci1sH160s 74.98 74.53 6.29 6.34 Red-violet
3,5-Dimethyl 108.0-109.0 256.3 255.9  C16H1sOs 74.98 74.53 6.29 6.38 Purple-red
2,3,4-Trimethyl 139.0-140.0 (dec.) 270.3 275.2 CuHisOs 75.53 75.75 6.71 6.82 Red-purple
2,3,5-Trimethyl 149.6-151.8 270.3 271.0 CpHisOs 75.53 75.59 6.71 6.73 Vellow-gray
2,3,6-Trimethyl Uncrystallizable oil Blue-purple
2,4,5-Trimethyl Uncrystallizable oil Intense blue
2,4,6-Trimethyl 87-89% 87-89%8 270.3° 304.7 CurHuOs Red-purple
3,4,5-Trimethyl 137.8-140.2 270.3 271.4  Cy/HisOs 75.583 75.57 6.71 6.70 Purple-pink
2,2,4,5-Tetraethyl 153.8-155.8 284.3 282.5 C1sHOs 76.03 76.16 7.09 7.00 Pink
2,3,4,6-Tetraethyl 123-124 (dec.)¥ 284.3 287.6 Ci1sHxnOs Purple-red
2,3,5,6-Tetramethyl 138-139 284.3 287.3 CisHaOs 76.03 76.00 7.09 7.04 Salmon-pink
2,3,4,5,6-Pentamethyl 146~147 (dec.) 298.4 302.5 Cy9H220s 76.47 76.54 7.43 7.40 Red
4-Phenyl 167.2-168.69 168-1703%

164-167%  304.3 305.6 C2aHis0: Intense blue

@ Note (a) of Table V applies here also.
pound with onte molecule of methanol of solvation is 302.4.

times with benzene. The aqueous layer was then acidified
completely and the resulting gummy precipitate was allowed
to stand until it crystallized. The crystals were removed
by filtration, dried and recrystallized four times from thio-
phene-free benzene. The yield was approximately 10 g.
(85% yield). It melted at 132.0-133.2° (uncor.).

Table VI gives a summary of the benzilic acids which were
prepared by this method.

The halides used for the preparation of the Grignard re-
agents discussed above were either purchased from the
Eastman Kodak Company or prepared as indicated in Table
VII.

TaBLE VII
SoURCE OF HALIDES USED FOR GRIGNARD REAGENTS
Halides Source
o-Bromotoluene E. K. Co.
m-Todotoluene Prepared from E. K. Co. m-toluidine®?
p-Bromotoluene E. K. Co.

Prepared from E. K. Co. 3-nitro-o-xylene
Prepared from E, K, Co. o-xylene?®
Prepared from E, K. Co. 2-amino.m-xylene40
Prepared from E. K, Co. 4-amino-m-xylene??
Prepared from E, K. Co. 4.amino-m-xylenei!
Prepared from E. K. Co. p-xylene3?
Prepared from hemimellitened.4?

Prepared from hemimellitene4 42

Prepared from pseudocumeneé»44

Prepared by the method of Smith4s
Prepared from 5-aminopseudocumene4é

E. K. Co.

3-Iodo.o-xylene
4-Bromo-o-xylene
2-Iodo-m-xylene
4-Iodo-m-xylene
5-Bromo-m-xylene
2-Bromo-p-xylene
4-Bromohemimellitene
5-Bromohemimellitene
5-Bromopseudocumene
3-Bromopseudocumene
6-Bromopseudocumene
2-Bromomesitylene

(32) A. McKenzie and E. W. Christie, Biochem. Z., 277, 426 (1935).

(33) H. H. Weinstock and R. C. Fuson, THis JourNAaL, 58, 1233
(1936).

(34) J. C. Essner and E. Gossin, Bull. soc. chim., [2] 48, 172 (1884),
indjcate the preparation of the compound but do not give its melting
point.
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