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equiv., 100.1. Found: C, 59.9; H, 8.1; neut. equiv., 
100.8. 

Using the same procedure as in (a), 20 g. (0.1 mole) of 
ra-4,5-dimethylhexahydrophthalic acid and 24 ' g. (0.1 
mole) of lead dioxide in 100 ml. of decalin afforded 1.71 
g. (16%) of «'s-4,5-dimethylcyclohexene; b .p . 127.8° 
(micro); W25D 1.4467. 

Anal. Calcd. for C8H14: C, 87.2; H, 12.8. Found: 
C, 87.2; H, 13.0. 

Oxidation with alkaline potassium permanganate yielded 
(3,0'-dimethyladipic acid, m.p. 132-133, where rn.p. 133° 
is reported for the higher melting isomer.15 

(d) Bicyclo[2,2,l]heptane-2,3-dicarboxylic Acid.—Pro
ceeding in the same manner and with the same molar quan
tities as above, this acid lost carbon dioxide and gave a 
mixture of product and decalin which could not be separated. 
A crude fraction (100 mg., b.p. 85-115°), was oxidized with 
potassium permanganate and gave 35 mg. of w-cyclopen-

H3) F. Foltis and H. Wagner, Ann., 433, 103 (1923). 

Introduction 
Scarborough2 has reported that a concentrate 

from grapes, Vitis vinifera, possesses a relatively 
high "vitamin P" activity. This so-called "vita
min P" activity is generally attributed to the 
flavonoids present.3 To date, to our knowledge, 
isoquercitrin has not been reported as having 
been isolated and identified from grapes or grape 
concentrates. The present paper reports the 
isolation in pure form and identification of quer-
cetin (3,3',4 ,5,7-pentahydroxyflavone) and iso
quercitrin (quercetin-3-glucoside) from grapes, 
Vitis vinifera. 

For the isolation of the flavonoid compounds, the 
method reported involves hot water extraction, 
ion exchange chromatography, concentration and 
drying in vacuo, extraction with hot anhydrous 
acetone, adsorption chromatography, and re-
crystallization from water. Use is made of paper 
partition chromatography, acetylation, hydrolysis, 
ultraviolet absorption spectra, and mixed melting 
points in the identification procedure. 

The three types of grapes studied, individually, 
each in 50-lb. batches, were Thompson white 
seedless, tokay and emperor. All belong to Vitis 
vinifera. 

(1) This research was supported in part by the Office of Navai 
Research (Project NR-059-226). 

(2) H. Scarborough, Biochem. J., 39, 276 (1945). 
(3) H. Scarborough and A. L. Bacharach, "Vitamins and Hor

mones." Vol, VII, A«».).mio l>r»»o. Inc., N«w Vork, N. Y., 1040, pp. 
1 (K.. 

tane-1,3-dicarboxylic acid, m.p. 120-120.5°. The re
ported rn.p. is 120-121 V« 

Bisdecarboxylation of Bicyclo[2,2,2]octane-2,3-dicarbox-
ylic Anhydride with Powdered Lead Dioxide.—A mixture 
of 2.0 g. of the anhydride, 10 g. of lead dioxide and 40 g. of 
powdered Pyrex was ground thoroughly in a mortar and 
placed in a 250-ml. flask with side-arm connected to a 100-ml. 
flask leading successively to an empty trap, one cooled in 
ice and containing 5 % bromine in carbon tetrachloride and 
a third containing aqueous barium hydroxide. On heating 
slowly to 250°, a solid sublimed and barium carbonate pre
cipitated. When sublimation ceased, the contents were 
cooled and extracted with w-pentane. Concentration of the 
«-pentane with a Vigreux column gave material which was 
sublimed at room temperature (0.2 g.). After crystalliza
tion from methanol and sublimation, the bicyclo[2,2,2]-
octene melted at 141-144°; reported m.p. 143-144°." 

(16) S. F. Birch, W. J. Oldham and E. A. Johnson, J. Chem. Soc, 
818 (1947). 

(17) R. Seka and O. Tramposch, Her.,'Ii, 137(1 (1942). 
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Experimental 
In a typical experiment, 50 lb. of one of the three types of 

grapes studied, were processed, with stems removed, through 
a wet grinder,4 and extracted in an aluminum pot with 20 
gal. of distilled water at boiling temperature. The extract 
was filtered, the residue discarded, and the filtrate allowed 
to cool to room temperature. The cooled extract was then 
passed over ion exchange columns at the rate of 1 gal./hr. 
for each column. Four columns were used with 5 gal. of ex
tract being passed over each. Each column consisted of a 
glass tube 6 X 100 cm. drawn to an outlet at one end. The 
resin bed was composed of Amberlite IRC-50(H), (Rohm and 
Haas, Philadelphia, Pa.) . The columns containing the 
material adsorbed6 from the extract were each washed with 
5 gal. of distilled water to get rid of the sugar. The effluent 
and washings were discarded. The adsorbed material, con
taining the flavonoids present, was then eluted from the 
columns with 500 ml. of 9 5 % ethanol for each of the four 
columns. This eluate was then taken to dryness in vacuo 
using a resin pot immersed in a hot water-bath. The pul
verized residue was then extracted with five 100-ml. por
tions of hot, anhydrous acetone. These acetone extracts, 
after cooling to room temperature, were passed through a 
chromatographic column, 20 X 220 mm., containing a bed 
of magnesol (Food Machinery and Chemical Corp., West-
vaco Chemical Division, New York) 10 mm. deep. This 
passage removed a considerable amount of dark, non-
flavonoid material which remained adsorbed on the column. 
The effluent from the column was then chromatographed in 
a column, 20 X 220 mm., but with a fresh magnesol bed 
made 100 mm. deep. Material in the extract was adsorbed 
on the magnesol, giving a band about 5 mm. deep and yellow 
in visible light. The chromatogram was developed with 

(4) L. S. Ciereszko, T. B. Gage and S. H. Wender, Anal. Chem., 24, 
767 (1952). 

(5) T. B. Gage, Q. L. Morris, W1 B. Detty »nd S, H. Wender, 
Sci,Hc, 11», r.22 (1051), 
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ethyl acetate saturated with water.6 A band, yellow in 
both visible and ultraviolet light, moved off the column 
first. This portion was taken to dryness in vacuo, and the 
solid identified as quercetin. I t showed Rs values of 0.08 in 
15% acetic acid and 0.80 in butanol-acetic acid-water (40-
10-50%, by volume), and no separation from authentic 
quercetin by mixed paper chromatography. Correspond
ing Rt values' reported for authentic quercetin are 0.07 and 
0.78. The pentaacetate was prepared from the solid of the 
first eluate and recrystallized from ethyl acetate by adding 
pentane. Its m.p. was 19.5°, uncor. The recorded value 
for quercetin pentaacetate is 191-195°.8 

The next band eluted from the magnesol with the ethyl 
acetate solution was a 15 mm. band, yellow in visible light, 
but brown under ultraviolet light. This portion was taken 
to dryness and dissolved in anhydrous acetone. The ace
tone solution was next rechromatographed on magnesol by 
the method described above until a sample of the eluate 
showed only one spot when analyzed by paper partition 
chromatography in 15% acetic acid and the butanol-acetic 
acid-water system, using basic lead acetate as a chromo-
genic spray.7 This pigment spot had a R; value of 0.46 in 
15% acetic acid and 0.74 in the butanol-solvent system. 
These correspond to the values recorded for both isoquercit-
rin and quercimeritrin (quercetin-7-glucoside) in these sol
vents. Atypical yield, at this point, of crude product was 
200 mg. from 50 lb. of grapes. 

The crude product was now recrystallized by dissolving it 
in 5 ml. of boiling water, then centrifuging, and discarding 
the residue. The supernatant liquor was allowed to cool to 
room temperature, made slightly acidic with acetic acid, and 
then placed in the refrigerator overnight. Crystallization 
occurred. The solution was next centrifuged, and the 
mother liquor discarded. The residue of brown-yellow 
crystals was washed with ice-water to remove the traces of 
acid and thus prevent possible subsequent hydrolysis. This 
recrystallization procedure was repeated eight times, each 
time more water being required, and finally yielded a light 
yellow powder. This product was dried in vacuo in the pres
ence of phosphorus pentoxide at 80° for 3 hr.; yield 30 mg. 

(6) C. H. Ice and S. H. Wender, Anal. Chem., in press. 
(7) T. B. Gage, C. D. Douglass and S. H. Wender, ibid., 23, 1582 

(1951). 
(8) A. G. Perkin and A. E. Everest. "The Natural Organic Colouring 

Matters," Longmans, Green and Co., London, 1918, p. 188. 

In the continuation of our studies on the action of 
Acetobacter suboxydans on co-desoxy sugar alcohols,2 

we have undertaken the synthesis of several 1,6-
didesoxyhexitols that might serve either as sub
strates for that microorganism or as reference 
compounds for the subsequent identification of our 
products. The first of these substances, 1,6-
didesoxy-L-glucitol (synonym, 1,6-didesoxy-D-guli-

(1) Presented in part before the Division of Sugar Chemistry, Mil
waukee Meeting of the American Chemical Society, March 31, 1952. 

(2) For the biochemical oxidation of L-fucitol, see N. K. Richtmyer, 
L. C. Stewart sod C. S. Hudson, T«ia JoVRNAl., M, 4934 (1950), 

Identification of the Isoquercitrin.—Hydrolysis of a por
tion of the yellow powder with 1% sulfuric acid solution 
produced glucose, identified by its osazone and Ri, and quer
cetin, identified by the method already described above for 
quercetin. At this point, the known possibilities were only 
isoquercitrin and quercimeritrin. 

The ultraviolet absorption spectrum of the recrystallized 
pigment before hydrolysis, was identical with that obtained 
with authentic isoquercitrin. 

The m.p. of the isoquercitrin isolated from the grapes was 
232°, uncor. No lowering of the m.p. occurred when the 
isolated product was mixed with available authentic iso
quercitrin (m.p. 233°, uncor.). 

A sample of the isoquercitrin from grapes was methylated 
with dimethyl sulfate and potassium carbonate in acetone 
solution, according to the method of Shimokoriyama.9 The 
resulting product was then hydrolyzed to yield 3',4' ,5,7-
tetramethoxy-3-hydroxyflavone, which was recrystallized 
from benzene. The melting point was 193-195° (uncor.), 
which agrees with the literature value.10 By this same series 
of reactions, quercimeritrin would have yielded 3,3' ,4 ' ,5-
tetramethoxy-7-hydroxyflavone, which melts at 284-285°.10 

Thus, the quercetin glucoside from grapes has been identi
fied as isoquercitrin. 

The grapes used in this investigation were purchased from 
a local grocery store. Original labels on the un-opened 
crates indicated that they were California grapes, and of the 
type: Thompson white seedless, emperor or tokay. 
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tol), has already been described3 as a sirup that 
could, however, be characterized through a crys
talline tetraacetate, a dibenzylidene derivative 
and a monobenzylidene derivative. 

In the D-altritol series we have now converted 
methyl a-D-altroside, with ethyl mercaptan and 
concentrated hydrochloric acid, directly to D-
altrose diethyl mercaptal, whose reductive desulfur
ization has furnished 1-desoxy-D-altritol.4 Trityla-

(3) E. Zissis, N. K. Richtmyer and C. S. Hudson, ibid., 73, 4714 
(1951). 

(4) The B-desoxy-D-altritol has been described previously, ref. 2. 
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