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NOTES 
A Note on the Use of Methoxyacetic Anhydride 

for the Determination of Hydroxy! Groups 

B Y DOUGLAS W. H I L L 

The standard procedures for the determination 
of the presence and number of hydroxyl groups in 
organic compounds are methylation, followed by 
estimation of the methoxyl value, and acetylation, 
followed by estimation of the acetyl value. With 
the increasing use of micro-analysis the former 
is the better method since all who are familiar with 
the various methods of micro acetyl determination 
realize their unsatisfactory nature. The meth
oxyl determination, on the other hand, is readily 
performed but it suffers from the disadvantage 
that some compounds contain hydroxyl groups 
which are easily acetylated but which cannot 
easily be methylated. Into this group falls quer-
cetin which readily yields a pentaacetyl derivative 
but gives a pen tame thoxy derivative only with 
difficulty.1 Penta-(methoxyacetyl)-quercetin is 
described later. 

It appeared likely that the difficulties and un
certainties attending the acetyl determination 
might be eliminated largely by substituting the 
methoxy derivative for acetic anhydride in the 
acetylation reaction. The number of hydroxyl 
groups present in the original compound would 
then be determined from the methoxyacetyl 
derivative by estimating the methoxyl value. Up 
to the present time methoxyacetic anhydride has 
been difficult to obtain but it has now become 
commercially available2 and the possibility of its 
use in place of acetic anhydride has therefore been 
realized. It appears to behave in the same man
ner as acetic anhydride and the methoxyacetyl 
derivatives described in the experimental part 
were all prepared in good yield by procedures in 
general use with acetic anhydride. In general, as 
might be expected, the compounds have lower 
melting points than the corresponding acetyl 
derivatives. 

Experimental 
Di-(methoxyacetyl)-hydroquinone (I).—This compound 

was prepared by heating hydroquinone with methoxy
acetic anhydride in pyridine solution for 0.75 hour. 
The solid precipitated by pouring into water was crystal-

(1) See Gomm and Nierenstein, T H I S JOURNAL, BS, 4408 (1031). 
(2) A part of the anhydride used in this investigation was sup

plied by the firm of Dr. Fraenkel and Dr. Landau of Berlin, Ober-
schdnweide, Germany. 

lized first from alcohol and finally from petroleum ether 
(b. p. 60-80°) as fine colorless needles melting at 89.5-90°. 

^-Methoxyacetoxybenzoic Acid (II).—This was pre
pared in aqueous alkaline solution by the method of 
Chattaway.3 It was crystallized first from aqueous 
alcohol and finally from alcohol as glistening colorless 
needles melting at 164-165°. 

Methoxyacetylchalcone (III).—Prepared in ethereal 
solution with addition of anhydrous potassium carbonate 
according to the method of Malkin and Nierenstein.4 

After crystallizing from aqueous alcohol it was obtained 
from petroleum ether (b. p. 60-80°) as pale yellow needles 
which melted at 93°. 

^-Methoxyacetoxyacetophenone (IV).—Prepared by the 
method of Malkin and Nierenstein4 and crystallized first 
from dilute acetone and then from petroleum ether (b. p. 
40-60°) as colorless needles melting at 56-57°. 

Penta-(methoxyacetyl)-quercetin (V).—This compound 
was obtained by gently boiling a solution of quercetin in 
methoxyacetic anhydride for four hours. The solution 
was then poured into water and the precipitated solid 
crystallized several times from a mixture of alcohol and 
acetone and finally from benzene. It was thus obtained 
as colorless needles melting at 97-98°. 

ANALYTICAL DATA 

S u b s . 
I 
I I 
I I I 
I V 
V 

F o r m u l a 
C H H K O 6 

C I 0 H 1 0 O I 
C S H H O 4 

C11H12O4 
C30H30O17 

F o u n d , % I 
C H 

56 . 89 5 . 5 6 
5 7 . 2 6 4 . 7 4 
7 2 . 8 2 5 . 4 3 
6 3 . 7 2 5 . 8 6 
5 4 . 2 6 4 . 6 2 

^micro) 
O C H 3 

2 3 . 7 0 
1 4 . 4 0 
10 .15 
1 4 . 4 0 
2 2 . 6 0 

CaI^ 
C 

5 6 . 6 9 
5 7 . 1 4 
7 2 . 9 0 
6 3 . 4 6 
5 4 . 3 8 

cuia ted 
H 

5 . 5 1 
4 . 7 6 
5 . 4 0 
5 . 7 7 
4 . 5 3 

, % 
O C H J 
2 4 . 3 0 
14 .76 

9 .81 
14 .90 
2 3 . 3 1 

The author wishes to express his appreciation to 
Dr. M. Nierenstein for his suggestions and to the 
Colston Research Society of the University of 
Bristol for a grant which has defrayed the ex
penses of this investigation. 

Summary.—Methoxyacetic anhydride is sug
gested as a substitute for acetic anhydride in the 
estimation of hydroxyl groups. Some methoxy
acetyl compounds are described. 

(3) Chattaway, J. Chem. Soc, 3495 (1931). 
(4) Malkin and Nierenstein, T H I S JOURNAL, 53, 239 (1931). 
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Preparation of Picolinic Acid Amide from «-
Bromopyridine 

B Y WALLACE R. BRODE AND CLARENCE BREMER 1 

I n a r e c e n t a r t i c l e C r a i g 2 h a s de sc r ibed t h e 

p r e p a r a t i o n of a - p y r i d y l c y a n i d e f rom a - b r o m o -

p y r i d i n e . A t t e m p t s o n o u r p a r t t o p r e p a r e th i s 
(1) An abstract of a portion of a thesis presented by Clarence 

Bremer in partial fulfilment for the degree of Doctor of Philosophy 
in Chemistry at The Ohio State University, .Tune, 1933. 

(2) Craig, THIS JOURNAL, 86, 231 (1934). 
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compound, using practically the same quantities 
of a-bromopyridine and anhydrous cyanide re
sulted in decomposition <with a considerable 
yield of pjn-idine. As Craig has pointed out, this 
decomposition results from prolonged heating 
before vacuum distillation of the reaction mixture. 
Failure to obtain the desired product by this 
method led to an attempted preparation by a 
bomb tube method. 

Fifteen grams of 2-bromopyridine, prepared 
according to the method of Wibaut,3 together 
with 15 g. of potassium cyanide, 20 cc. of water 
and 2 g. of Cu(CN)2 (catalyst) were placed in a 
bomb tube and heated at a temperature of 175° 
for eighteen hours. Considerable pressure was 
developed due to the evolution of ammonia, so 
that the tube had to be cooled in ice water before 
opening. The layer of a-bromopyridine had 
disappeared and an oily layer was floating on top 
of the aqueous solution. Extraction of the reac
tion mass with ether and evaporation of the sol
vent yielded a thick sirup which had an odor 
resembling acetamide and which yielded a crystal
line mass on standing for a few days. Recrys-
tallization yielded picolinic amide as a pure com
pound, m. p. 106.3-106.8° (corr.) (litt.4 103.5°). 
Anal. 3.635 mg. picolinic amide gave 0.756 of N 
at 743 mm. and 29°. Percentage N (found), 
22.97; calcd., 22.95. Yield of purified product 
3 g. (25%). The aqueous layer on evaporation 
and neutralization with sulfuric acid (care is 
necessary due to hydrogen cyanide fumes) yielded 
a small quantity of picolinic acid. 

(3) Wibaut and Overhoff, ReC. irav. Mm., Bl, 385 (1932). 
(4) Meyer, Monatsk., 15, 173 (1894). 
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Crystalline Lead and Strontium Salts of 
rf-Xylonic Acid and a Crystalline Triacetate of 

J-Threose1 

BY ROBERT C. HOCKETT 

The description by Hasenfratz2 of crystalline 
lead xylonate prompts us to communicate our 
own data concerning this and the strontium salt 
of the same acid. According to our notes, we first 
isolated the lead xylonate on August 31, 1932, 

(1) Publication authorized by the Surgeon General, U. S. Public 
Health Service. 

(2) Hasenfratz, Compt. rend., 196, 350 (1933). 

from a xylonic acid solution which had been 
treated with basic lead carbonate to remove 
bromides, as "colorless, well-formed prisms with 
nearly rectangular corners." These crystals 
showed efflorescence quickly on standing in air 
and accordingly were recrystallized from water, 
filtered, washed with water-alcohol mixtures, 
with absolute alcohol, and finally with ether, and 
then dried in air until there was a sharp break in 
the rate of loss of weight indicating the nearly 
complete removal of ether. They then showed 
[a]2D° - 6 . 8 ° (0.7571 g. in 25 cc. of soln. in water; 
2-dm. tube; a = 0.41° to the left) and m. p. 
58-59°. We have confirmed Hasenfratz's ob
servation that the precipitation of lead from this 
salt by hydrogen sulfide is an advantageous 
method of preparing xylonic acid for conversion 
into the difficultly crystallizable xylonic lactone. 

Anal. Subs. 0.2288, 0.2008: cc. N/10 Na2S2O3,
3 

10.86, 9.50. Calcd. for (C5H906)2Pb-5H20: Pb, 33.0.3. 
Found: 32.72, 32.68. 

The various data confirm those of Hasenfratz. 
Having observed in January, 1931, that amor

phous strontium xylonate was better adapted 
for degradation to a tetrose by Ruff's method 
than amorphous calcium xylonate, we have made 
many preparations of the strontium salt within 
the last two years. This substance was even
tually obtained in a crystalline form whose 
properties and analyses are fully in accord with 
the description made by Kiliani4 and confirm his 
observation that it is a pentahydrate. Allen and 
Tollens'5 description of the hydrated salt as con
taining 8.5 molecules of water leaves it doubtful 
whether they had in hand the pure crystalline 
salt. Since our first crystals formed, the salt 
has crystallized with great readiness, even without 
seeding; on account of its sparing solubility in 
cold water it should be useful in identifying and 
purifying xylonic acid. When heated very 
rapidly this hydrate melts unsharply at 65-75° 
but drying to constant weight at 55° converts it 
within twenty-four hours to an anhydrous powder, 
[a]f? +13.2° (0.4266 g. in 25 cc. of soln. in water; 
2-dm. tube; a = 0.45° to the right). This salt 
is now very readily prepared from xylose in a yield 
of 96% of the theoretical by an application of the 
electrolytic method of Isbell and Frush.6 

(3) Scott, "Standard Methods of Chemical Analysis," D. Van 
Nostrand Co., New York, 1925, 4th ed., Vol. I, p. 27S. 

(4) Kiliani, Bet., 89, 2464 (1926). 
(5) Allen and Tollens, Ann., 260, 312 (1890). 
(6) Isbelt and Frush, Bur. Standards J. Researrh, 6, 1145 (1931); 

8, 571 (1932). 


