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The Mercuration of 5-Nitroguaiacol?

By NaTHAN L. DRAKE, HiLLMAN C. HaRRIs? AND CHARLES B. JAEGER, JR.4

The present work was undertaken to determine
the structure of the compounds obtained by direct
mercuration of 5-nitroguaiacol. In addition to
the present work, other chemical, pharmacological
and clinical studies are in progress and will be re-
ported elsewhere.

For our purpose, it was of fundamental impor-
tance that the 5-nitroguaiacol used be authentic
and pure. Undoubtedly all of the possible mono-
nitroguaiacols have been prepared,® but no fully
satisfactory characterization of them has ap-
peared in the literature. One of us has developed
a complete characterization of the mononitro-
guaiacols,® as well as a synthesis of pure 5-nitro-
guaiacol. Details of the synthesis appear in the
Experimental Section of this paper.

2-Amino-5-nitroanisole is a well-known dye
intermediate. It is converted readily in high
yield to 4-nitroguaiacol by treatment under reflux
with aqueous alkali. 4-Nitroguaiacol whose melt-
ing point'is 102-103°, melts at 96-97° when mixed
with 5-nitroguaiacol, whose melting point is 104~
104.5°. Both of these nitroguaiacols are con-
verted by dimethyl sulfate and alkali to the same
nitroveratrole. Furthermore, they yield different
amines, and these amines are converted through
their diazonium salts to different hydroxyguaia-
cols.

Inasmuch as the structure of 4-nitroguaiacol,
prepared as above, seems hardly debatable, it is
reasonable to conclude that the nitroguaiacol whose
melting point is 104-104.5° is 5-nitroguaiacol.

The product from the mercuration of 5-nitro-
guaiacol with mercuric acetate in aqueous acetic
acid in the presence of sodium acetate is an orange
colored, amorphous solid having no clearly defined
melting point. It is soluble in none of the usual
organic solvents except glacial acetic acid. The
position of the mercury in the isomers which com-
prise this product has been demonstrated by the
method of Dimroth.’
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Analyses for mercury show that the product
contains 49-54%, mercury (depending upon the
exact mercuration conditions), which indicates a
mixture of mono- and dimercurated derivatives,
containing up to 60%, dimercurated compound.

Replacement of mercury by bromine? yields a
mixture of bromonitroguaiacols from which two
compounds were isolated by a prolonged and tedi-
ous fractional crystallization. The first, I, was a
monobromonitroguaiacol, whose melting point
was 151-152°; the second, 1I, was a dibromo-
nitroguaiacol which melted at 119-120°.

Only two monobromoguaiacols are mentioned
in the literature.®® Raiford and Silker have very
kindly furnished us with a sample of their com-
pound, which they characterized as 4-bromo-5-
nitroguaiacol (m. p. 118-119°). Mixed melting
point tests showed this to be different from our
monobromonitroguaiacol. We have been unable
to repeat the synthesis of the compound reported
by Robertson following his directions for the
bromination of 5-nitroguaiacol. He cites no evi-
dence of the source of his 5-nitroguaiacol; we have
not been able to brominate 5-nitroguaiacol by any
of the usual methods.

The identity of compound I was established by
eliminating the nitro group by reduction, diazo-
tization of the resulting amine, and reaction of the
diazonium salt with hypophosphorous acid.?
This series of reactions yielded a product which
melted at 62-63° and which was found to be 6-
bromoguaiacol; an authentic sample was ob-
tained from 6-nitroguaiacol® by replacement of
the nitro group with bromine by way of the amine
according to the Sandmeyer method. Compound
1 is, therefore, 6-bromo-5-nitroguaiacol.

A similar series of reactions starting with II
gave a dibromoguaiacol which melted at 64-65°.
An identical product was synthesized from 4-
nitroguaiacol by bromination followed by replace-
ment of the nitro group with bromine in the same
way as before. Compound II is, therefore, 4,6-di-
bromo-5-nitroguaiacol. This was confirmed by
the replacement of the nitro group of II by bro-
mine; the substance thus obtained was the same
tribromoguaiacol formed by direct bromination of
guaiacol,!! namely, 4,5,6-tribromoguaiacol.

Experimental

Guaicol Acetate.—Redistilled guaiacol (b. p. 204-205°)
was acetylated by mixing it (124 g., 1 mole) with acetic
anhydride (204 g., 2 moles) and 1 ml. of concentrated sul-
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furic acid as catalyst and distilling the mixture until the
acetic acid formed in the reaction was removed, as indi-
cated by a still-head temperature equivalent to the boiling
point of acetic anhydride. The reaction mixture was then
cooled, washed with cold water, dried over calcium chlo-
ride, and fractionated under reduced pressure. The yield
was 124 g. of guaiacol acetate which boiled at 123-124°
(13 mm.).

5-Nitroguaiacol.—A solution of guaiacol acetate (135
g., 0.813 mole) in 120 ml. of glacial acetic acid was added
all at once to a solution of 115 ml. of fuming nitric acid
(sp. gr. 1.5) in 180 ml. of glacial acetic acid in a beaker of
at least 3-liters capacity. The temperature rose slowly at
first and then more rapidly, and an extremely vigorous
nitration took place with much fuming and boiling and
copious evolution of red-brown fumes. For safety this
reaction was carried out under a closed hood. About ten
minutes after the boiling had subsided, the mixture was
poured over several liters of crushed ice and water. The
oily precipitate first formed crystallized at once when it
was stirred. The crystalline product was washed by de-
cantation several times with cold water, separated by fil-
tration, further washed with cold water until free from
acid, and dried in a vacuum desiccator over concentrated
sulfuric acid.

The crude 5-nitroguaiacol acetate so obtained was
hydrolyzed by suspending it in 650 ml. of hot 109, sodium
hydroxide and heating the mechanically stirred mixture to
a temperature just below the boiling point until solution
was complete. After addition of 65 g. of solid sodium
chloride, the well-stirred mixture was cooled to 5°, and the
thick precipitate of the sodium salt of 5-nitroguaiacol fil-
tered off, pressed as dry as possible on the filter, and washed
with a little cold, saturated sodium chloride solution. The
product was dissolved in 1.5-2 liters of water and filtered.
The solution was acidified with concentrated hydrochloric
acid and the product separated by filtration, washed with
water and dried in a vdcuum desiccator over concentrated
sulfuric acid. The material was purified by vacuum dis-
tillation (b. p. 110-112° (1 mm.)) and by recrystallization
from benzene. The yield of material which melted at 104—
104.5° was 57.7 g. (429, based on guaiacol acetate). Itis
possible that the vacuum distillation may be unnecessary
since the product from hydrolysis is fairly pure.

Nitration by the usual methods yields products contain-
ing appreciable amounts of 3-nitroguaiacol which is sepa-
rated from 5-nitroguaiacolonly with great difficulty. Anal.
Caled. for C;H;NO,: C, 49.71; H, 4.15. Found: C,
49.91; H, 4.22,

Mercuration of 5-Nitroguaiacol.—5-Nitroguaiacol (100
g.) and 400 g. of mercuric acetate were dissolved in 3.5
liters of a 359, aqueous solution of acetic acid, containing
19 of sodium acetate. The solution was stirred mechani-
cally and heated on a steam-bath for six hours, during
which time an orange precipitate formed and gradually be-
came thicker and deeper in color. After six hours, the mix-
ture was cocled, the product separated by filtration,
washed well with water, and dissolved in hot, dilute alkali;
the solution was filtered through kieselguhr and the prod-
uct precipitated with the desired acid. The yield was 290-
325 g. (acetoxymercuri compound). Anal. Caled. for
C¢H,OsNHg: Hg, 46.90. Calcd. for CyH1OsNHg;: Hg,
58.45. Found: Hg, 48.90.1%

Other runs were made in which the mercurated product
contained up to 54% mercury. It appears that slight
variations in procedure greatly affect the relative amounts
of mono and di-mercurated products obtained.

Bromomercuri Derivative.—Fifty grams .of acetoxy-
mercuri compound was dissolved in hot 1 N potassium
hydroxide and the solution filtered through kieselguhr.
Hydrobromic acid (48%) was added dropwise, with stir-
ring, to the cooled solution, until the yellow bromomercuri
derivative had precipitated completely.

(12) Analyses for mercury by gravimetric and/or volumetric
methods of Jamieson, Ind. Eng. Chem., 4, 206 (1919). Decomposi-
tions were effected by fuming nitric acid, ¢f. Hart and Herschfelder,
Tuis JourNAaL, 42, 2680 (1920).
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The product was separated by filtration, washed thor-
oughly with water, and pressed as dry as possible on the
filter. It was dried in a vaccum desiccator over concen-
trated sulfuric acid. Yield was 51 g. Angl. Calced. for
C/HsONBrHg: Hg. 44.71. Caled. for C;H;O.NBrHg,:
Hg, 56.18. Found: Hg, 46.50.

Dimroth Reaction (Mercurated 5-Nitroguaiacol and
Bromine.—Fifty grams of bromomercuri derivative was
dissolved in 500 ml. of glacial acetic acid on a steam-bath.
Bromine was added slowly to the mechanically stirred solu-
tion while frequent tests for free bromine (starch-iodide
paper) were made. When a positive test for free bromine
persisted for thifty minutes, addition of bromine was
halted and the solution was stirred for thirty minutes
longer;” about 18 g. of bromine was required. Excess
bromine was destroyed by a little sodium bisulfite and the
acetic acid was removed by distillation under reduced pres-
sure. The residue was taken up in hot 1 N potassium
hydroxfde and the solution filtered through kieselguhr (or
centrifuged) to remove inorganic mercury salts. Acidifi-
cation by meéans of hydrochloric acid precipitated a yellow
crystalline product which was contaminated with a small
amount of guinmy material. After it has been dried in an
oven at 100°, the product was taken up in anhydrous
ether, treated with 1-2 drops of bromine, and filtered. The
ether solution was extracted with 1 N potassium hydroxide,
and the bright red aqueous layer freed from ether by boil-
ing and then acidified with hydrochloric acid. The crystal-
line product was separated by filtration, washed with water
and dried in vacuo in an Abderhalden pistol over phos-
phorus pentoxide at the boiling point of ethyl alcohol.
The yield was 23 g.; the product melted at 109-122°,
Anal. Caled. for CiH¢BrNO,: Br, 32.22. Caled. for
C;H;Br;NO,: Br, 48.89. Found: Br, 37.10.

Unsuccessful attempts were made to separate this mix-
ture into pure components by fractional distillation and by
fractional crystallization from a variety of solvent combi-
nations. Separation was finally achieved by a prolonged
and tedious fractional crystallization from aqueous acetic
acid (50% by volume). The general procedure indicated
by Morton® was used, and fractions of similar melting
point were combined. For final purification, the end-prod-
ucts were washed thoroughly with cold water and recrystal-
lized from methanol-water. From 20 g. of mixture were
obtained 10.7 g. of a yellow crystalline compound, I, m. p.
151-152° and 2.2 g. of a second compound, II, m. p. 119-
120° and 5.1 g. of intermediate fractions. Amnal. I:
Caled. for C;HgBrNO,: C, 33.87; H, 2.44; Br, 32.22.
Found: C, 33.96; H, 2.53; Br, 32.33. II: Calcd. for
C;H;Br;NO,: C, 25.7i; H, 1.54; Br, 48.89. Found:
C, 25.59; H, 170; Br, 48.51.

6-Bromo-5-nitroguaiacol Acetate.—One gram of prod-
uct, I, above was acetylated with 0.5 ml. of acetic anhy-
dride with a trace of concentrated sulfuric acid as catalyst.
The solid product was recrystallized from a methanol-
water mixture (ca. 4-1). The yield was 1 g. (86%); the
substance melts at 126-127°, Anal. Caled. for C;HBr-
NOs: C, 37.27; H, 2.78. Found: C, 37.40; H, 2.90.

4,6-Dibromo-5-nitroguaiacol Acetate.—Using the same
procedure as in the previous experiment, 0.5 g. of prod-
uct, II, was acetylated with 0.3 ml. of acetic anhydride.
The yield was 0.52 g. (92%); the substance melts at
135-136°. Amnal. Caled. for C3H;BryNOs: C, 29.30; H,
1.91. Found: C,29.50; H, 2.13.

6-Bromoguaiacol from I.—Two grams of I was reduced
with tin and hydrochloric acid. The solution was diluted
with water, filtered, and freed from tin by treatment with
hydrogen sulfide. After excess hydrogen sulfide had been
removed by boiling, the residual solution was concentrated
under reduced pressure to a volume of about 15 ml. Two
ml. of concentrated hydrochloric acid was added and the
solution was cooled to 5° and the amine diazotized by the
slow addition of a cold solution of 0.6 g. of sodium nitrite
in 5 ml, of water, using starch—iodide indicator. To the
cold diazonium salt solution was added 16 g. of cold 509,

(13) Morton, “Laboratory Technique in Organic Chemistry,”
The McGraw-Hill Book Co., Inc., New York, N, V., 1935,
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hypophosphorous acid. The temperature was maintained
at 0-5° for one hour and then the solution was stored in a
refrigerator at 5-10° for twenty hours. Steam distillation
of this solution.yielded a crystalline product which was re-
crystallized from an ethanol-water mixture (ca. 5:1). The
yield was 0.46 g. (28%,); the product melted at 62-63°
and showed no depression of melting point when mixed
with varied quantities of 6-bromoguaiacol. Anal. Caled.
for C;H;BrQ,: Br, 39.38. Found: Br, 39.76.

4-Nitroguaiacol.—2-Amino-5-nitroanisole (50 g.) (East-
man Kodak Co. product No. P 2329 recrystallized from
ethanol, m. p. 140-141°) was hydrolyzed with a solution
of 50 g. of sodium hydroxide in 450 ml. of water by heating
at the boiling point for thirty hours under reflux. When
the reaction mixture was cooled, the sodium salt of 4-nitro-
guaiacol crystallized in bright red needles. The cold solu-
tion was filtered and the red crystals dissolved in 1.5 liters
of hot water; the solution was filtered, cooled, and acidi-
fied with hydrochloric acid. The 4-nitroguaiacol was
separated by filtration and dissolved in benzeng; the solu-
tion was dried by removing the benzene-water azeotrope by
distillation. The product was then crystallized from the
dry benzene. The yield was 43.2 g. (86%); the 4-nitro-
guaiacol melted at 102-103°. Amnal. Caled. for C;H:NO,:
c,2 49.71; H, 4.17. Found: C, 49.61, 49.86; H, 4.15,
4.21. :

6-Bromo-4-nitroguaiacol from 2-Amino-3-bromo-5-nitro-
anisole.—The anisole derivative (20 g.) was heated in a
bomb at 130° under pressure for four and one-half hours
with 4 g. of sodium hydroxide in 100 ml. of water. Six
grams of starting material was recovered unchanged. The
filtered alkaline solution was boiled to expel ammonia and
acidified. The yellow product was recrystallized from an
ethanol-water mixture (5:1). The yield was 13 g. (93%) ;
this specimen of 6-bromo-4-nitroguaiacol melted at 150°
(dec.), and was found to be identical with the substance de-
scribed directly below.

6-Bromo-4-nitroguaiacol from Bromination of 4-Nitro-
guaiacol.—A solution of 11.7 g. of 4-nitroguaiacol in 100
ml. of glacial acetic acid was brominated by the slow addi-
tion of 12.5 g. of bromine in 40 ml. of glacial acetic acid.
After 1-2 ml. of the bromine solution had been added, the
mixture was warmed with a flame until the evolution of
hydrobromic acid was evident, whereupon addition of the
solution of bromine was continued during one hour; stir-
ring was continued one hour longer and the reaction mix-
ture was then poured into 300 ml. of cold water. The
yellow precipitate was separated by filtration and recrystal-
lized from an ethanol-water mixture (5:1). The yield was
12.1 g. (70.3%); the product melted at 150° (dec.)

6-Bromo-nitroguaiacol Acetate —6-Bromo-4-nitroguai-
acol (1 g.) was acetylated in the presence of a trace of sul-
furic acid by means of 0.5 ml. of acetic anhydride. The
product was recrystallized from a methanol-water mixture
(3.5:1). The yield was 1.1 g. (91%,) of a substance which
melted at 102-103°. Anal. Caled. for CoH:BrNO;: C,
37.27; H, 2.78. Found: C, 37.13; H, 2.90.

4,6-Dibromoguaiacol from 6-Bromo-4-nitroguaiacol.—
6-Bromo-4-nitroguaiacol (4 g.) was reduced with tin and
hydrochloric acid. The solution was diluted, filtered
and freed from tin by treatment with hydrogen sulfide.
After the solution had been boiled to rid it of excess hydro-
gen sulfide, it was concentrated under diminished pressure
to a volume of ca. 30 ml. Three ml. of concentrated hydro-
chloric acid was added, the solution was cooled to 0° by
immersion in an ice and salt mixture, and the dissolved
amine salt was diazotized by the addition of a cold solution
of 1.2 g. of sodium uitrite i 20 ml. of water. Starch-
iodide paper was used as indicator. A solution of cuprous
bromide was prepared as follows: 5 g. of crystallized cop-
per sulfate was dissolved in 16 ml. of boiling water and 2.4
g. of potassium bromide was dissolved in the hot solution.
To this hot solution was added slowly a solution of 1.1 g.
of sodium pyrosulfite (NasS:0;), and 0.75 g. of sodium
hydroxide in 8 ml. of water. The precipitated cuprous
bromide was then washed twice with water by decantation
and dissolved in 15 ml. of 409 hydrobromic acid. This
solution was heated in an apparatus arranged for steam
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distillation and the cold diazonium solution above was
added dropwise while the mixture steam-distilled simul-
taneously. The white solid which crystallized in the dis-
tillate was separated by filtration and recrystallized from
aqueous ethanol. The yield was 1.2 g. (25.5%); the
product melted at 64-65°. Anal. Caled. for C;HgBryOs:
C, 28.02; H, 2.14; Br, 56.70. Found: C, 28.13; H,
2.23; Br, 56.59.

4,6-Dibromoguaiacol from II.—One and one-half grams
of IT was reduced with tin and hydrochloric acid. As be-
fore, the solution was diluted with water, filtered, freed of
tin by treatment with hydrogen sulfide, and concentrated
under reduced pressure to 15 ml. whereupon 3 ml. of con-
centrated hydrochloric acid was added. The solution was
then cooled to 0° and the dissolved amine salt diazotized
by addition of a cold solution of 0.36 g. of sodium nitrite
dissolved in 15 ml. of water again using starch-iodide
paper as an indicator. To the cold diazonium salt solution
was added 10 g. of a cold 509, solution of hypophosphorous
acid. The solution was maintained at 0-5° for one hour
and then kept in a reftigerator at 5-10° for twenty-four
hours. When the resultant solution was steam distilled, a
white solid crystallized in the distillate and was separated
by filtration and recrystallized from an ethanol-water mix-
(t5L3u;%4 oThe yield was 0.4 g. (31%); the product melted at

This product proved to be identical with that previously
obtained from 6-bromo-4-nitroguaiacol. Mixed melting
point tests resulted in no depression in melting point.

4,5,6-Tribromoguaiacol from II.—One and one-half
grams of II was reduced with tin and hydrochloric acid,
freed from tin, concentrated and diazotized as in the pre-
vious experiments. A solution of cuprous bromide in
hydrobromic acid was prepared and the cold diazonium
solution added dropwise to it while steam was blown
through the mixture. A white crystalline product was fil-
tered from the distillate and recrystallized from an ethanol-
water mixture. The yield was0.31g. (18.7%), m. p. 114-
116°. This product shows no depression in melting point
when mixed with varied quantities of authentic 4,5,6-tri-
bromoguaiacol.

4-Hydroxyguaiacol from 4-Aminoguaiacol.—A solution
of 4.2 g. of the amine obtained by reduction of 4-nitro-
guaiacol was dissolved in 33 ml. of water and 33 ml. of con-
centrated sulfuricacid. This solution was diluted with 300
ml. of water and treated at —8°, with a solution of 2.1 g.
of sodium nitrite dissolved in a small amount of water.
After the diazotization was complete, the solution was
warmed quickly and heated on a water-bath for thirty
minutes. Extraction with ether followed by evaporation
of the ether yielded 1.3 g. of product which melted at
80-82°. Two recrystallizations from benzene raised the
melting point to 90-91°, Anal. Caled. for C;H;0;: C,
59.99; H, 5.76. Found: C, 60.09; H, 5.80.

5-Aminoguaiacol from 5-Nitroguaiacol.—5-Nitroguaia-
col was reduced in ether at 70-100° in the presence of
Raney nickel at a pressure of 1600 p. s. i.of hydrogen. The
yield of a product which melted at 131-133° was 79%.
Substantially the same yield was obtained using Adams
catalyst and alcohol as solvent. Recrystallization from
benzene yielded a product which melted at 130-131°.
Anal. Caled. for C;H,O,N: C, 60.43; H, 6.45. Found:
C, 60.44, 60.55; H, 6.44, 6.44.

5-Hydroxyguaiacol from 5-Aminoguaiacol.—The method
used was like that described above for the preparation of
4-hydroxyguaiacol; 2.8 g. of amine yielded 1.5 g. of prod-
uct. The 5-hydroxyguaiacol melted at 71-72° after two
recrystallizations from benzene and ligroin. Azal. Caled.
fo;4C1HsOa: C, 59.99; H, 5.76. Found: C, 59.95; H,
5

4-Nitroveratrole from 4- and 5-Nitroguaiacol.—Methyl-
ation of 4-nitroguaiacol by means of dimethyl sulfate and
alkali yielded a product which, after recrystallization from
ligroin and then from alcohol, melted at 97-98°. Anal.
Caled. for CsH,NO,: C, 52.46; H, 4.95. Found: C,
52.47; H, 5.03.

Methylation of 5-nitroguaiacol yielded a product which,
after recrystallization from ligroin, melted at 96-97°. A
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mixture of this substance and the one obtained from 4-
nitroguaiacol melted at 96-97°.

Summary

It has been shown that the mercuration of 5-
nitroguaiacol results principally in the formation
of 6-acetoxymercuri-5-nitroguaiacol and 4,6-di-
acetoxymercuri-5-nitroguaiacol.
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In the course of the work three new compounds,
6-bromo-5-nitroguaiacol, 4,6-dibromo-5-nitro-
guaiacol and 4,6-dibromoguaiacol, have been pre-
pared and characterized.

Evidence has been offered that the substance
mercurated was in fact 5-nitroguaiacol and not an
isomer.

CoLLEGE PARK, MD. REeCEIVED MAY 1, 1047
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Amino Acid Intermediates: o-Amino-y-lactones

By JEANNE FILLMAN AND NOEL ALBERTSON

a-Amino-y-lactones -have been used not only
for the synthesis of vy-hydroxyamino acids, but
also for the preparation of such amino acids as
methionine! and canaline.? In general, the lac-
tones have been prepared by the reaction of the
appropriate oxide with 'a malonic or acetoacetic
ester. For example, y-hydroxyproline has been
synthesized from epichlorohydrin and malonic
ester® and y-hydroxyleucine (V) recently was syn-
thesized from isobutylene oxide and actamidoma-
lonic ester.* In the latter instance the condensa-
tion product was an oil so that hydrolysis gave
glycine as an impurity difficult to remove.

Since lactones may also be prepared from 8,v-
and +,d-unsaturated acids,® a possible route to
v-hydroxyamino acids would involve condensation
of an allyl halide with an acylaminomalonic or
acylaminocyanoacetic ester and conversion to the
amino acid via the lactone.

R
I
H,C=C—CH;Cl 4 HCNHAc —> CHFC—CH,AI:—NHAC
COOEt

I I
COOEt CHs

CH,
R = COOEtor CN I, R = COOEt
II,R = CN

H|X CH/~C—CH,CHCOOH

CH,
CH—(—CH.CHCOOH <— CHHJ _
OH _ NH: cH Mo

v v

Methylallyl chloride has been reported to con-

dense with acetamidomalonic ester in 79 ield®
(o]

and with acetamidocyanoacetic ester in 829,

(1) (a) Hill and Robson, Biockem. J., 80, 246 (1936); (b) Livak,
Britton, Van der Weele and Murray, This JOURNAL, 67, 2218 (1945).

(2) Kitagawa, J. Agr. Chem. Soc. Japan, 18, 871 (1936); C. A.,
81, 1362 (1937).

(3) Leuchs, Ber., 88, 1937 (1905).

(4) Dakin, J. Biol. Chem., 184, 549 (1944).

(8) Fittig, Ann., 308, 94 (1881); 288, 47, 260 (1804); Ber., 27,
2658 (1894),

(6) Albertson and Archer, THis JourNAL, 87, 308 (1945).

— NH;HX

yield? of recrystallized product (I and II, respec-
tively). Hydrolysis of I with hydrochloric acid
for four hours gave an 85%, yield of y-hydroxyleu-
cine lactone hydrochloride (IV). The same lac-
tone was obtained on acid hydrolysis of the cyano
intermediate (II) or methylallylglycine (I1I), the
latter amino acid being obtained from I or II by
basic hydrolysis.” Conversion of the lactone to v-
hydroxyleucine was accomplished by means of the
flavianate according to the procedure of Dakin.*

This method of synthesizing y-hydroxyleucine
is simpler experimentally and gives better yields
and a purer® product than the miethod using iso-
butylene oxide.

One would normally expect a y-hydroxy acid to
form a lactone, but Dakin points out that y-hy-
droxyleucine does not readily give a lactone on
boiling with hydrochloric acid. This is in marked

contrast to the phenyl isocyanate derivative which

has been obtained only in
the form of the lactone.
However, it has been
found that under proper
conditions (refluxing for
five and one-half hours
with concentrated hy-
drochloric acid) «v-hy-
droxyleucine is converted
to the lactone hydro-
chloride as shown by
mixed melting point and
chlorine analysis. At the
end of three and one-half
hours the conversion was
not yet complete, so that
lactonization of this hydroxy acid requires rela-
tively strenuous treatment. Thisis especially sur-
prising in view of the structure of y-hydroxyleu-
cine. Since ‘‘substituent alkyl groups decidedly

(7) Albertson, sbid., 68, 450 (1946).

(8) Apparently the product prepared by Dakin (ref. 4) still con-
tained a trace of glycine since it gave a phenyl isocyanate derivative
melting at 188-189° with slight previous softening,. We found that
this derivative melted at 200-201°, The lactone (IV) gave a phos-

photungstate, a copper salt, a Reinecke salt and a flavianate in agree-
ment with the derivatives reported by Dakin,

NaOH

CH,

e

NH,
III



