388 THE JOURNAL oF THE AMERICAN Oir, CHEMISTS' SOCIETY

azelaie, and adipic acids but was greater than that of
the phthalate ester.

A mechanistic scheme of plasticizer-polymer inter-
action has been presented, proposing that the rate of
diffusion of plasticizer through the polymer mass is a
controlling factor in both good low-temperature per-
formance and the resulting high migration losses.
Methyl esters, some aromatic esters, and esters con-
taining three or more polar centers have improved
permanence but show a more rapid change in tor-
sional modulus as the temperature is lowered during
the determination of the Clash-Berg stiffening tem-
perature,
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New Reactions of Long-Chain Isocyanides:

ERIC JUNGERMANN and FREDERICK W. SMITH, Armour Chemical Division, Chicago, Ilinois

HE ISOCYANTIDES were discovered about 100 years

ago by Gautier, who prepared them by treating

an alkyl 10d1de with silver e¢yanide (1). In the

late nineteenth century Nef (2, 3) investigated reac-

tions of short-chain and aromatic isocyanides with

many reagents such as halogens, acid chlorides, sul-

fur, hydrogen, water, or phosgene. These reaetlons

1ndleated a peculiar type of unsaturation of the iso-

cyanide group located entirely at the terminal carbon

atom; this is nowadays usually presented by the
resonance struetures:

‘e + g
RN=C: e——=RN=C:
Addition reactions were reported to take place at the

negative carbon atom, giving products with the fol-
lowing structures:

_—
R N=C: + ><>/ RN= \>’
In 1920 Passerini (4, 5) re-investigated and confirmed
many of the results of earlier workers and also dis-
covered several new reactions. Some typical reactions
are shown in Table 1.

None of the earlier workers investigated the reac-
tions of fatty isoeyanides. In our present studies a
series of fatty isocyanides were prepared by the
‘“carbylamine reaction’’ by heating a primary amine
with chloroform and potassium hydroxide in a sol-
vent such as n-butanol:

012I125NH2 + CHClg +3KOH —

The reactions of the long-chain isocyanides were stud-
ied with three classes of compounds: halogens, alkyl-
ating agents (e.g., benzyl chloride, methyl sulfate),
and acid chlorides. During our investigation some
startling differences were observed between the behav-

1Presented at Fall Meetmg, American Oil Chemists' Society, Chicago,
Ti., October 20-22, 1958

TABLE I

Reactions of Isocyanides

Reference
1. ArNC 4 RCHO —> RC(C)iCH = NATuieemriiniies (4)
AY
2. ArNC -+ RCO.01— RCOC = NAr...ccoicrvvnirininnnnnns (2)
< T
3. RCN +4 COClz; — RN:CRN’CO—C:NR ............ (5)
|
4, RNC + R'MgX — RN = (C — MgX (6)
5. RNC + Cl: —» RN:CIglz (7)
|
6. RNC+HCl— RN=C—Cl (7)
7. RNC+ H2 — RNHOHs.uc.ovrieeeecnnees - (7)
8. ArNC + R'CHO + R"COOH —> ArNHCO('}HR ..... (8)
OCOR”

ior of the fatty isocyanides and the reported behavior
of the corresponding short-chain' or aromatic isocy-
anides. These are the subject of this paper.

Experimental
Preparation of Isocyanides

All the isocyanides were prepared by the reaction
of a primary amine with chloroform and potassium
hydroxide. The preparation of dodecylisocyanide is
used as a typical example.

Double-distilled dodecylamine (370 g., 2 moles)
was dissolved in chloroform (400 g., 3.3 moles). This
solution was added slowly from a dropping funnel
to a well-stirred solution of potassium hydroxide
(400 g. 85% pellets, 6 moles) in 1,400 ml. of n-butanol.

After all the amine-chloroform mixture had been
added, the resultant solution was refluxed for five to
six hours. Water was added to dissolve the salts, the
butanol layer was separated and washed with water.
The butanol was then stripped under vacuum, taking
care to allow the pot temperature to reach no higher
than 140°C. An infrared spectrum of the crude iso-



SEPTEMBER, 1959

cyanide mixture showed a strong isocyanide band
(4.72 microns), also a strong amide band (6.05 mi-
crons). The erude isocyanide was then distilled, and
pure dodecylisocyanide was obtained in 60% yield,
boiling point 104-105°C. at 0.5 mm. The residue con-
sisted largely of N-dodecylformamide, distilling at
170-175°C. at .5 mm. and was identified by its boiling
point and its infrared spectrum. The infrared spec-
trum of the isoeyanide fraction showed strong ab-
sorption bands at 4.72 microns and at 6.28 microns;
these have been reported as being characteristic of
isocyanides (9).

Table IT gives a list of the isocyanides prepared,
yields, and boiling points.

TABLE II
Fatty Isocyanides

LR Boiling point Yield
Py %

34— 35/4mm. | 764

59— 60/.5 mm. 75.0

104-105/5 mm. | 59.0

| 120-133/Bmm. | 70.0

...... o 140-142/5mm. | 563

.............. ol o1eo-162/5mm. | 475

CisHss {oleyl)... 152-154/.5 mm. 65.5

=

Reactions of Fatty Isocyanides

~ With Halogens: Chlorination of dodecylisocyanide
1s given as a typical example. Additions of bromide
or iodine were carried out by similar procedures ex-
cept that with iodine the solution was refluxed for
several hours,

Dodeeylisocyanide (9.75 g., 0.05 mole) was dis-
solved in 50 ml. of carbon tetrachloride, and dry
chlorine gas was bubbled into the solution. The reac-
tion is exothermic and was kept between 25-30°C. by
external cooling. After a few minutes a white pre-
cipitate was formed. When the temperature no longer
rose, the gas addition was stopped, the solution was
cooled to 0°C., and the white solid was filtered off.
Obtained 7 g. of crystalline material, m.p. 160-165°C.
with decomposition.

Anal. Caled. for CpH2sN.C.Cl: neutral equivalent
(potentiometric) 230.5; N, 6.07; Cl, 154; C, 67.6;
H, 10.9; found: neutral equivalent, 230.5; N, 6.12;
Cl, 15.6; C, 67.47; H, 10.83.

Results on the halogenated isocyanides are sum-
marized in Table III.

TABLE III
Halogenated Isocyanides

%% Halogen % Nitrogen

Compound —_—
Found Caled. Found Caled.
C12H2sN.C.C. ©15.6 15.4 6.12 6.07
C12H2sN.C.B 29.9 29.1 5.02 5.09
C12HzsN.Cl. . 39.4 39.4 4.28 4.34
C18HasNC.ClL o 12.8 12.6 5.07 5.00
CisHaNC.Ol.ivveireiviiines v 11.8 11.4 4.46 4.51

With Acid Chlorides: Preparation of Dodecylisocy-
amide-Acetyl Chloride Addition Product. To 48 g.
(.24 mole) of dodecylisocyanide in 100 cc. of Skelly-
solve B were slowly added 16 g. (0.12 mole) of
acetyl chloride in 100 cc. of Skellysolve B, using ex-
ternal cooling so that the temperature did not exceed
30°C. The product was allowed to stand several hours,
was cooled to 15°C. and was filtered. Weight of prod-
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uect 32 g.; (1st crop) ; m.p. 148-149°C. A second crop
of erystals formed ; weight 14.5 g.; m.p. 145°C. Total
weight yield: 46.5 g. or 73.4%. Reecrystallizations of
first and second crops yielded products melting at
151-152°C.

Anal. Caled. for CysHosN = C.CH3COCI:Cl, 12.9;
N, 5.11; found, Cl, 12.6; N, 5.28.

Preparation of Dodecylisocyanide-Lauroyl Chloride
Addition Product. To 24 g. (012 mole) of dodeeyl-
isoeyanide in 100 ml. of Skellysolve B were added. 23
g. (0.1 mole) of lauroyl chloride in 100 ml. of Skelly-
solve B, not allowing the temperature to rise above
30°C. The product was allowed to stand several hours,
then was filtered, giving 38.0 g. of a crystalline prod-
uct (yield 71.8%). M.p. 143-145°C. Recrystallization
yielded a product, m.p. 148-149°C.

Anal. Caled. as 012H25N0011H230001Z Cl, 858,
N, 3.46; found Cl, 8.31; N, 3.66.

With Alkylating Agents: Several typical examples
are listed below ; analyses are summarized in Table IV.

Preparation of the Dodecylisocyanide-Lauroyl Bro-
mide Addition Product. Twenty-four grams (0.12
mole) of dodecylisocyanide and 25 g. (0.12 mole) of
lauryl bromide were dissolved separately in 100 ml. of
Skellysolve B each. The two solutions were mixed
together and refluxed 16 hrs. The mixture was then
chilled to 15°C. until the crystals separated. These
were filtered and dried. Weight, 15 g. The filtrate

. was refluxed another 8 hrs. and again chilled to 15°C.,

when a further crop of crystals was formed, weight,
10 g. Reerystallization from Skellysolve B yielded a
crystalline material, m.p., 160-164°C.

Preparation of the Dodecylisocyanide-Benzyl Chlo-
ride Addition Product. Fifty grams of dodecylisoey-
anide (0.25 mole) in 100 cc. of Skellysolve B were
added to 25 g. of benzyl chloride (0.2 mole) in 100 ml.
of Skellysolve B, and the mixture refluxed 8 hrs.
The solution was chilled to 15°C., and the crop of
crystals was filtered off and washed with Skellysolve
B. Weight, 10 g.; m.p., 1563-156°C.

Preparation of Dodecylisocyanide-Ethyl Sulfate
Addition Product. Diethyl sulfate (15.5 g., 0.1 mole)
was slowly added with good agitation to 20 g. (0.1
mole) of dodecylisocyanide in 200 ce. of Skellysolve B,
not allowing the temperature to rise above 25-30°C.
The solution was allowed to stand for 8 hrs., then
chilled to 15°C. overnight. The ecrystalline produect
was filtered off and washed with Skellysolve B.
Weight of the produect, 25 g. The product was gummy
and was recrystallized from Skellysolve B. A crystal-
line produet was obtained, m.p. 45-48°C.

Preparation of the Dodecylisocyanide-Methyl Chlo-
ride Addition Product. Methyl chloride was passed
at atmospheric pressure into a solution of 50 g. of
dodecylisocyanide in 200 cc. of Skellysolve B for 24
hrs., refluxing the solution at the same time. The
solution on chilling to 15°C. yielded 45 g. of a erystal-
line material, m.p. 175-177°C.

A summary of the results of some of these addition
reactions is given in Table IV.

Reactions of Isocyanide Addition Products with Base

Some typieal decomposition experiments are given
below.

Reactions of the Lauryl Bromide Addition Product
with Sodium Hydroxide. Five grams of the crystal-
line dodecylisocyanide-lauryl bromide adduect were
slurried into 200 ce. of warm water and the slurry
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TABLE 1V
Analyses of Alkylated Isocyanides
% Nitrogen % Halogen % Sulfur
Product %‘m i l
o- Found Theoretical 2 Found Theoretical 2 Found Theorsetical ®
C1zHasNC.C12H 2B ... vivveeeciireecce v e sarreee s sivrrneesessissarseesesssnn 3.16 17.70 17.83 | eeees | e
C12HasNC.CaHsCHCl.. .. 4.52 13.20 1148 | o
C12H2sNC (CHa) 2804, 4.01 | D . 10.1 9.45
C16H3sNC.CoHsCH2CLo . oovieiiiirieisencirescitnee e esireesssansevneesssined] sveveere | everee | veeens 11.80 942 | .| e
C1zHzsNC.OHsCl.......... 5.70 15.50 145 1 e ] e
Ci12HasNC. Et2SOu........... 12284 401 | L0 10.53 9.17

2 All theoretical results are calculated on the basis of 1:1 adducts though it is realized that this is not the structure of our products in most
cases. It should be noted though that in all cases the N:halogen or N:8 ratio is essentially 1:1.

was made strongly alkaline with 509% base. An oily
product separated immediately and was extracted
with a 1:1 petroleum-ethyl ether solution. The ether
extract was washed several times with water, dried
over sodium sulfate, and evaporated to dryness. Four
grams of material were obtained, which by titration
for primary, secondary, and tertiary amines were
found to consist of 89.8% secondary amine (calcu-
lated as didodecyl), 0% tertiary, and a trace of pri-
mary amine. An infrared spectrum on the product
purified by vacunum distillation was identical with
that from a known sample of didodecylamine.

Reaction of the Benzyl Chloride Addition Product
with Base. Five grams of the benzyl chloride-dodeeyl-
isoeyanide reaction product was treated with sodium
hydroxide, and 4.1 g. of material were isolated which,
by titration, were shown to be 45% primary amine
(caleulated as C1oHosNHz), 53% secondary amine (as
CoHo;:NHCH5CH,), and 0% tertiary amine. The
mixture was separated by distillation, and infrared
spectra on the products were identical with those of
known samples of dodecylbenzylamine and dodeeyl-
amine.

Reaction of the Methyl Chloride Addition Product
with Sodium Hydroxide. Five grams of the methy!
chloride-dodecylisocyanide addition product were re-
acted with base as above, and 3.8 g. of a product were
obtained which, by titration and distillation, were
shown to be 100% dodecylamine.

Reaction of Lauwroyl Chloride Addition Product with
Sodwm Hydroxide. Five grams of the lauroyl chlo-
ride-dodecylisocyanide addition product were treated
with base as above, obtaining 4.35 g. of a solid prod-
uct which was neutral toward acid or base titrations
and whose infrared spectrum was identical with a
known sample of N-dodecyl-lauramide and had an
m.p. of 45-46°C. Melting point of a known sample
of N-dodecyl-lauramide was 46-47°C. A mixed melt-
ing-point showed mno depression.

Discussion

Reactions with Halogens. The fatty isocyanides were
found to react with chlorine, bromine, and iodine to
yield products with the empirical formula (RNCX),.
Reactions were run in an inert solvent and proceeded
most readily with chlorine, least with iodine. The prod-
ucts are crystalline materials and soluble in water
and appear to possess some surface activity. Nitro-
gen and halogen analyses and potentiometric titra-
tions checked closely with the above empirieal formula
showing a 1:1 nitrogen:halogen ratio (Table II1).

The behavior of the fatty isocyanides differs mark-
edly from that reported for the corresponding aro-
matic or short-chain isocyanides, both of which gave
alkyl iminocarbonyl halides, RN = CCl,. Good evi-

denee had been provided by the earlier workers for
the 1:2 nitrogen:halogen ratio with the short-chain
or aromatic adducts. This points to a basic difference
in the chemiecal behavior of fatty isocyanides when
compared with their low molecular weight homologues
and analogues.

‘When considering the possible structures of the
products formed from the fatty isocyanides, a definite
complication arises since, by using the normal valen-
cies for carbon, hydrogen, nitrogen, and halogens, it
is impossible to write a simple monomeric formula.
Rast camphor molecular-weight determinations were
run and indicated that the compounds were probably
dimerie or trimeric though exact figures could not be
obtained because the nature of the halogen, .., the
relative amount of covalent or ionic character, could
not be clearly established. Some of the possible strue-
tures are shown though at present we have insufficient
evidence for distinguishing between them:

.
RN=C-c¢] . RN=C-cC =NrT*

! @ [ . ?—NR @t .
R-N=C[ 7 RN=c-ce ’ [RN=C: 2 J

Reactions with Alkylating Agents. The reactions
between isocyanides and alkyl halides or alkyl sulfates
had not been investigated previously to any extent. It
was found that fatty isocyanides reacted surprisingly
readily with a large number of alkylating agents,
such as benzyl chloride, methyl chloride, ethyl sulfate,
or dodecyl bromide to form well-defined, salt-like sol-
ids resembling quaternary ammonium salts. Elemen-
tal analyses of some of these products indicated that
a 1:1 addition took place:

C12H25N =C+ 012H25BI‘ ——9012H25N - 0.012H25Br.

With others the reaction was more complicated, and
compounds were obtained which had the nitrogen and
halogen or sulfur present in a 1:1 ratio but in excess
for a simple 1:1 adduct, s.e., a loss of carbon and/or
hydrogen had ocenrred. Thus, with the dodecyliso-
cyanide-dodecyl bromide adduet, 3.10 and 17.70%
nitrogen and bromine, respectively, were found, which
is close to theoretical for a 1:1 adduct. However,
with the dodecylisocyanide-ethyl sulfate adduct, 4.63%
nitrogen and 10.53% sulfur were found; theoretical
are 4.01% and 9.17%, respectively, that is, the. theo-
retical for both nitrogen and sulfur is lower by an
equal amount {13%) than the found values.

We considered that several different types of strue-
tures could be formed during the reaction between
alkylating agent and fatty isocyanides. The two sim-
plest are based on attack on the nitrogen yielding a
‘““quaternized isocyanide’ (structure A) and attack
on the divalent carbon yielding structure B.
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2 - R
[ﬁ-z=ﬁ X RN=cC
(A) (B)

Support for these types of structures was obtained
by studying the reactions of the alkylated isocy-
anides with sodium hydroxide. Treatment of an
aqueous solution of the alkylated isocyanides with
sodium hydroxide yielded primary and/or secondary
amines and sodium formate. The alkyl group of the
primary amines formed corresponded to that of the
starting isocyanide; the secondary amines contained
one alkyl group from the isocyanide, the second from
the alkylating agent, e.g., the dodecyl isocyanide-ben-
zyl chloride adduct yielded dodecylamine and dodecyl-
benzylamine. Some representative results are shown
in Table V.

TABLE V
Decomposition of Alkylated Isocyanides

% Primary | % Secondary

Isocyanide Alkylating
R'N

Number — o amine as amine as
=C agent R”X R'NHa R'R’"NH

1 Cr2HasN = ¢ C12Ha2Br trace 90

2 Ci2HzsN = C CHsCl 100 nil

3 Ci12HzsN = C (CHa) 2804 55 33

4 CreHasN = € CeHsCH2CL 45 53

5 CisHasN = C CeHsCH=201 62 37

6 CisHsiN = C CeHsCH2Cl 64 34

From the results shown in Table V a considerable
variation is noted in the relative amounts of the
decomposition products formed. No tertiary amines
were ever found but in Experiment 3 an unidentified
neutral material was formed. Experiments 4 to 6
show a definite shift in the primary to secondary
amine ratio as the molecular weight of the isocyanide
radical increased.

The possible source of the decomposition reaction
is shown below, using the simple two forms proposed
earlier:

From ;[ =] % 2047 > R ¢ w00+ 5
R' R
/R' o ] - -
From B: RN:C\X +20H™ — RNH, +RCOO + X
The analytical and the decomposition data from the
dodecylisocyanide-dodecylbromide adduet check well
with structure A. With other adducts, where decom-
posmon gave mixtures of primary and secondary
amines coupled with hlgh but equivalent nitrogen
and chlorine values, it is believed that attack by the
alkylating agent is LOmpetltIVe at the nitrogen and
the divalent carbon, giving structures of type A or B,
respectively. Interaction of these struetures to form
higher molecular-weight produects containing higher
concentrations of nitrogen and halogen or sulfur also
seem to oceur and would fit our analytical data.
Although it is not yet possible to draw a precise
chemical picture of the product formed by the reac-
tion of fatty isocyanides and alkylating agents, this
reaction represents a previously uninvestigated area
of isocyanide chemistry with some interesting theo-
retical and practical implications. The isolation of
secondary amines from the base decomposition reac-
tion is a very definite indication that an attack on the
nitrogen of the isocyanide group is possible by an
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electrophillic agent. It is believed that these are the
first reported samples of such reactions by isoeyanides.

Reactions with Acid Chlorides. When an isocyanide
reacts with an acid chloride, the acyl group can be-
come attached at either the divalent carbon or the
nitrogen:

C._.

RN= C
RNC +RC0C2_—C u, @
RC’=O e
®

R'N c

Nef had found that short-chain or aromatic isocy-
anides react with acid chlorides to form alkyl amido
chlorides (structure A), which on treatment with base,
decompose to the starting’isocyanide (2,3):

CHNC +CHCOC£—-—9CHNC

~C-CH,
C HsN= Ci y + H O — CGHNC +O‘§COOH+/~IC@.
CH,
n

Fatty isocyanides were found to react readily with
acid chlorides, such as acetyl chloride, to form prod-
ucts which on analysis indiecated that a 1:1 addition
had occurred. Decomposition experiments with aque-
ous base led to the formation of the corresponding
N-alkylamides, which were identified by infrared,
independent synthesis and mixed melting points.

The bebavior of the fatty isocyanide acid chloride
adducts on decomposition differs markedly from that
of the corresponding short-chain or aromatiec isocy-
anide derivatives. For the latter the alkylamido chlo-
ride structure (A) had been demonstrated by Nef.

R'—C=0 T
Structure B— | C1-
R —N=C

is proposed by us for the fatty isocyanide-acid chloride
adducts. This view is supported by the salt-like prop-
erties of these compounds, their water solubility and
surface activity, and the decomposition experiments
with base, which are summarized below:

CaHasN=C Ce‘+,20H“-——>CH_;gNHC,1H“.+HCOO-
cHt=0 o

. HoN=C]
C,,Hué= a +.20H——>CH CNHC,Z Hs+HCOOD™

These reactions furnish further proof that, with
fatty isocyanides, attack on the nitrogen plays an
important role, which is in strong contrast to the
behavior reported for the short-chain and aromatic
isocyanides.

Properties. Some very interesting and practical
properties are common to the three types of fatty
isocyanide adducts discussed in this paper. They are
all erystalline materials with varying degrees of water
solubility. Their aqueous solutions have surface activ-
ity with definite foaming, wetting, and suspending
propensity. All have d low oral toxicity and have
good bactericidal activity against both gram positive
and gram negative organisms.
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Summary and Conclusions

Three new reactions of fatty isocyanides were dis-
covered and are summarized below.

a) With halogens, produects of the type (RNCX),
were isolated; this differs from the aromatic or short-
chain isocyanides which form RNCX, under similar
conditions.

b) With alkylatmg agents, such as methyl chloride
or ethyl sulfate, the fatty isocyanides formed quater-
nary-like surfaee-aetive derivatives. This type of re-
action has not been reported previously.

¢) With acid chlorides, the following type of strue-
tures were formed:

R”"C=0 \*
| Cl-
R'N=C
this differs from the aromatic or short-chain isocy-
anides which are reported to form

VoL. 36

Cl
R'N = C
¢ —R”

under similar conditions.

In reactions of fatty isocyanides with alkylating
agents and with acid chlorides evidence was presented
to indicate that addition occurred at the nitrogen of
the isocyanide group. These are the first examples in
the literature of such reactions by isocyanides.
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Idenutication of Rutin and Isoquercitrin in Cottonseed

CHARLES PRATT? and SIMON H. WENDER, Chemistry Department, University of

Oklahoma, Norman, Oklahoma

OATNER (1) has stated that, although many of the
B pigments of the cotton flower have been isolated

and identified as flavonoid compounds, there is
little evidence that these or related pigments oeccur
in the seed. Gurevich (2) reported microchemical tests
which suggested the presence of flavones or closely
related pigments in the epidermal cells of the cotyle-
dons above the palisade cells. Goldvoskii (3), also
Boatner (1), pointed out however that before one
could draw any definite conclusions concerning the
presence of flavonoid compounds in cottonseed, one
would need to supplement the microchemical tests
with the isolation and identification of these pigments.
This present paper reports the separation and identi-
fication of two such pigments.

Paper chromatography of isopropyl aleohol extracts
of crushed, delinted cottonseed (kernel and hull) in
our laboratory has revealed the presence of at least
six pigments which preliminary tests indicate to be
flavonoid compounds. We have therefore undertaken
studies to identify the individual flavonoid pigments
present in the cottonseed. Two of these have been
separated and identified as isoquercitrin (quercetin-3-
glucoside) and rutin (quercetin-3-rhamnoglucoside).
Quercetin is 3,3’,4’,5,7-pentahydroxyflavone,

Experimental

Eztraction and Preliminary Separation of Pig-
ments. Delinted cottonseed (1 kg.), obtained through
the courtesy of the National Cottonseed Products

1 This manuscript has been taken in part from a thesis submitted by
Charles Pratt for the M.8. degree in Chemistry, University of Oklahoma,
August 1958.

2Aided by a Fellowship from the National Medical Fellowships Inc.

through funds appropriated by the National Foundation for Infantile
Paralysis.

Association Inc. from a cottonseed oil producer in
Lubbock, Tex., was crushed with a food blendor and
extracted in Soxhlet extractors with a total of 3 1.
of 85% isopropyl alcohol-water until the solvent in
contact with the seed no longer gave a bright yellow
color. This extract was concentrated to 200 ml. in
vacuo, then transferred to a beaker. To it were added
100 ml. of hot distilled water, with stirring, so that
the oil collected together. The mixture was kept in
the refrigerator (5-10°C.) for 3 hr. The lower layer
was decanted and concentrated to 25 ml.; 50 ml. of
95% ethyl alcohol were added to the concentrate.
The resulting solution was streaked onto 24 sheets
of Whatman No. 3 MM chromatography paper, 1815
in. X 2234 in., and the chromatograms were developed
for 18-20 hr. in n-butyl aleohol-acetic acid-water
(6:1:2 v./v.). Three major zones that fluoresced
brown in long wavelength ultraviolet light (3660 A)
were observed. Rutin was one of the compounds pres-
ent in the second brown zone (called zone 2) from the
top, with an approximate R¢ value of 0.39. Isoquer-
citrin was present in zone 3, with R; value of ap-
proximately 0.59.

Separation of Rutin. Zone 2 from the n-butyl alco-
hol-acetic acid-water chromatography was cut from
each paper, minced, and extracted in a Soxhlet ex-
tractor with 95% ethyl aleohol. The extract was eon-
centrated in vacuo to 256 ml. and streaked onto sheets
of Whatman 3 MM paper. The chromatograms were
developed in 15% acetic acid-water for 5-6 hr. Three
brown fluorescent zones resulted from the one original
zone 2. The brown fluorescent zone with the lowest
R;: value (about 0.61) of these three contained the
rutin. Identification studies on the compounds of the
other two zones are in progress.



