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was evaporated on the steam-bath and the residual precipi-
tate was dissolved in ethylene glycol and treated with sodium
in ethylene glycol as above. Addition of ethylcyclohexane
as ‘‘pusher’’ and distillation through a Podbielniak column
afforded the following cuts: fraction 1, b.p. 94-97°, 0.23 g.,
n?p 1.4120, picrate m.p. 120-140°; fraction 2, b.p. 97-99°,
1.70 g., n%p 1.4129, picrate m.p. 79-79.5°; fraction 3, b.p.
99-110°, 0.30 g., n®p 1.4139.

Using the above procedure, but substituting cyclohexane
for benzene as solvent, yielded the amine in 959, yield.

Kinetic Methods.—To about 49 ml. of a solution of di-
methylamine in benzene, in a 50-ml. volumetric flask, was
added a certain weight of «-methylallyl chloride. The
volume was brought up to the mark with benzene and
thorougl mixing was achieved by vigorous shaking. Equal
aliquots (5.00 ml.) were placed in ampoules, which were
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cooled in a Dry Ice-bath and sealed and placed in & constant
temperatiire bath. Zero time was taken as the timne of im-
mersion. The ampoules were removed at intervals and the
contents titrated for ionic halogen using the modified Vol-
hard method.? The initial concentration of dimethylamine
in the rate runs was determined by titrating the ariine solu-
tion with standard hydrochloric acid. In an alternate
method, the ampoules were broken under 50 ml. of ice-
cold water and the amines titrated with dilute hydrochloric
acid, using methyl red as indicator.
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Allylic Rearrangements. XXXVII.

The Ultraviolet Absorption Spectra of

Cinnamylmagnesium Bromide and Dicinnamylmagnesium!

By RoBert H. DEWoLFE, Davip L. Hacuann? anD WiLLIiaM G. YoUNG?
RECEIVED APRIL 18, 1957

The ultraviolet absorption spectra of tlie Grignard solution prepared from cinnaniyl broinide and of dicinnamyhuagnesium

liave been deterinined.

Tlese spectra are quite similar to those of model compounds having an olefinic linkage conjugated
with a benzene ring, and it is concluded that the cinnamyl Grignard reagent is formed without rearrangement.

The fact

that cinnamyl Grignard reagents give rearranged products in reactions with carbonyl componnds is supporting evidence
for the cyclic reaction mechanism proposed by Young and Roberts.

Several structures have been considered for
Grignard reagents prepared from primary allylic
halides. Different reactions of these reagents can
best be explained by assuming that the reagent has
the primary (I) or the secondary configuration
(II) or that it is a cyclic hybrid of I and II (III) or
a mixture of T and II.*

RCH=—=CHCH,MgX CH
I SN
R—CH CH,
RCH(MgX)CH=CH, MgX

11 111

For example, the butenyl® and cinnamyl® Grig-
nard reagents react with all but the most sterically
hindered carbonyl compounds to give products de-
rived from II, while reaction of cinnamylmagnesium
chloride with chloramine gives only the primary
amiine derived from I (R = CgH;).” Reactions
with proton donors and coupling reactions with or-
ganic halides usually give mixtures of hydrocar-
bons indicating that a hybrid structure or a mix-
ture of I and II is involved.’—%

(1) Presented at the Regional Mceting of the American Chemical
Society, Los Angeles, Calif., May 8, 1954. Taken in part from the
Ph.D. thesis of David I.. Hagmann, 1950.

(2) Standard Oil Co. Fellow in Chemistry, 1946-1950.

(3) To whom inquiries concerning this paper should be addressed.

(4) (a) W. G. Young and J. D. Roberts, TH1S JoURNAL, 68, 1472
(1946); (b) R. H. DeWolfe and W. G. Young, Chem. Revs., 56, 872
(19586).

(5) See K. W. Wilson, J. D. Roberts and W. G, Young, THis JOUR-
NaL, T2, 218 (1950), and earlier papers by these authors.

(6) (a) H. Gilman and 8. A. Harris, ibid., 49, 1825 (1927); 853,
3541 (1931); (b) O. Kuin-Houo, Ann. chim., [11] 13, 175 (1940);
(c) R. H. DeWolfe, D, E. Johnson, R. I. Wagner and W. G. Young,
THis JOURNAL, T9, 4798 (1957).

(7) G. H. Coleman and R. A. Forrester, ibid., 68, 27 (1936).

(8) K. W. Wilsou, J. D. Roberts and W, G. Young, bid., T2, 215
(1450).

Due to the fact that rearrangements can occur
both during the preparation and subsequent reac-
tions of allylic Grignard reagents, it is doubtful
that their chemical properties can furnish reliable
evidence concerning their structure. It is only
through examination of some physical property
such as absorption spectrum that information re-
garding the structure of these reagents can be ob-
tained. The Grignard reagent prepared frowm cin-
namyl chloride or bromide lends itself particularly
well to a study of configuration based on absorp-
tion spectra. In the primary form (I, R = CeH;),
this reagent has a double bond conjugated with the
aromatic ring. This type of conjugation is re-
flected in a large molar extinction coefliciznt at
about 250 mu.!! In the secondary form (II, R =
C¢H;), the double bond is not conjugated with
the ring, and the molar extinction coetficient at 250
myu should be much smaller.

Experimental

Materials,—Anhydrous Baker and Adais or Malline-
krodt ether was used. For preparing cinnamyl Grignard
solutions it was distilled into the reaction flask from an
ether solution of n#-butylmagnesium bromide. For a spec-
trophotometric solvent, it was dried over sodiumn ribbon
and tlien stored over a generous quantity of fresh codium
ribbon in a bottle with a foil-lined screw cap.

Commercial dioxane was purified by tlie method of Ife-
ser'? and redistilled froin over molten sodium slhortly before
use.

(9) (a) W. G. Young, G, Ballou and K. Nozaki, ¢bid., 61, 12 (1939);
(b) W. G. Young, J. D. Roberts and H. Wax, ibid., 67T, 841 (1945);
(c) H. Koch, J. Chem. Soc., 1111 (1948).

(10) For other references to the literature on reactions of allylic
Grignard reagents, see ref. 4b.

(11) (a) T. W. Campbell, S. Linden, S. Godshalk and W. G. Young,
THis JoUurNaL, 69, 880 (1947); {(b) H. P. Koch, J. Chem. Soc., 1123
(19:18).

(12) 1.. . Fieser, "'Experiments in Organie Chemistry,” I, C.
Teath aud Co., New York, N. Y., 1941, 5. 368
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Eastman Kodak Co, White Label cinnainyl alcohol was
used as received. Cinnamyl bromide was prepared from
cinainyl alcohol and 48% hvdrobromic acid by tlhe pro-
cedure of Claisen and Tietze.l* The reaction product, a
lieavy yellow oil which solidified on cooling, was extracted
witli ethyl etlier, the ether solution shaken with 109 sodiumt
bicarbonate, washed with water and dried over calcium
chloride. After reinoval of tlie ether, the halide was dis-
tilled at reduced pressure, b.p. 112-114° at 2 mm., and re-
distilled througl a 40-cm. Vigreux column at 0.002 mm.
shortly before use, the middle fraction being saved. This
was a very faintly yellow liquid which solidified upon cool-
ing to room temperature. It was stored in a stoppered
container over Dry Ice.

Propenylbenzene.—Allylbenzene, #®p 1.5119, was isom-
erized by the action of alkali in #-butyl alcoho! solution.lt
Fractional distillation through a Podbielniak column yielded
a prodict, #%p 1.5467, b.p. 175-176°. The 2.4-dinitro-
benzenesulfinyl cliloride derivative was prepared, mi.p.
01.5-02.0°.

Anel. Caled. for CyHuSN.ClOy:
Found: C, 51.36; H, 3.87.

This olefin is considered to be the frans isomer.1s

1-Phenylbutene-1.—Reaction of n#-propylmagnesium bro-
mide with benzaldehyde, followed by dehydration of tlie
resulting carbinol by lieating with 6 & sulfuric acid at reflux
temperature, vielded the desired olefin. The product was
distilled through a 37-plate colummm at 377:1 reflux ratio,
b.p. 195 .0-196.5° at 760.3 nun., #%p 1.5382.

Anal. Caled. for CyHy: C, 90.85; H, 9.15.
C, 90.83; H, 8.92.

The 2,4-dinitrobenzenesulfinyl chiloride derivative was
prepared, m.p. 144.4-4.8°.

Anal. Caled. for CisHisSNClOy:
Tound: C, 52.26; H, 4.32.

This olefin is considered to be tlie {rans isomer.16

Nitrogen.—Comutercial nitrogen was freed of oxygen and
moisture by passage throughh two wash bottles of Fieser
solntion (reference 12, p. 348), oue of lead acetate solution,
one of concentrated sulfuric acid and finally through a cold-
trap iimmersed in a Dry Ice-acetone mixture.

Cinnamylmagnesium Bromide.—Ethvl ecther solutions
of ciunamylmiagnesium bromide were prepared in a 1-liter
creased Morton stirring flask to which was sealed a sidearm
and a Dry lce reflux condenser. The reaction flask was
fitted with a high-speed stirring assembly similar to that
described by Morton and Redman.” The procedure
used in carrying out a typical run was as follows: the clean,
oven-dried reaction flask was connected with the stirrer,
and 20 g. of etlier-rinsed, oven-dried magnesium turnings
was introduced through the sidearmi. A clean, dryv, pres-
snre-equalized dropping funnel was placed in tle sidearm,
and a vacuunm pump was connected to the mouth of the fun-
nel.  The outlet of the reflux condenser was stoppered, and
the systemn was evactuated to 0.5 mum. and held there for
several minutes. The vacnum pump was then sealed off
from the system, after which dry, oxygen-free nitrogen was
bled into thie flask nntil the internal pressure reached that of
the atmospliere. The svstem was kept under a slight posi-
tive pressnure of nitrogen from this point on. The condenser
was filled with Dry Ice, and about 500 ml. of ether was
distilled into the reaction flask from a flask containing etlier
and  z-butylinagnesinm  browmide. After operating the
stirrer at full speed (10,000 r.p.m.) for about 10 minutes to
break up thie magnesium turnings, the desired amount of
cinnamyl bronitide (from 3 to 6 g.), dissolved in 100 nil. of
dry ether, was added to tlie suspension of magnesium in
cther (stirred at about 6000 r.p.an.) over a 2.5-lir. period by
means of the dropping funncl. After all of the cinnamyl
bromnide solution had been added, stirring was discontinued,
and about 30 minutes was allowed for the finely divided
magnesium to settle to the bottoin of the flask. Samples of
the clear, colorless solution for spectroscopic measurements

C, 51.06;

H, 3.71.

Found:

C, 52.38; H, 4.12.

(13) L. Claisen and E. Tietze, Ber., 58, 279 (3923),

(14) M. Tiffeneau, Com pt. rend., 139, 481 (1904).

(15) R. Y. Mixer, R. F. Heck, 8. Winstein and W, G, Young, 'Thns
JoUrNAL, T8, 4094 (1953).

(16) D. J. Cram, ibid., TL, 3881 (1949).

17) AL A Morton and L. M., Redmun, [ud. Ioig. Chem., 40, 1190
(1948).
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were collected in loug-necked evacuated scaled tubes (pre-
pared from test-tubes) by breaking the tips from the necks
of the tubes beneath the surface of the Grignard solution
with the stirrer blade. The sample tubes were rescaled
immediately after being filled.

The preparation of cinnamylmagnesiuin bromide is ac-
cotnpanied by considerable coupling of the halide if it is not
acdded under conditions of high dilution to a large cxcess of
magnesium. Tlie high-speed stirring technique deseribed
here gives vields of 90-959, if tlie final concentration of
cinnamylmagnesiuun bromide does not exceed about 0.05
molar.

The cinnainyl Grignard solutions used in this study werc
in the coucentration range 0.02 to 0.05 molar. Yields of
Grignard reagent were calculated from the basic maguesium-
bromide ion ratio, determined according to Gilman and co-
workers.18

Dicinnamylmagnesium.—Peroxide-frce, freshly distilled
dioxane was added to ciunamylmagnesiuim bromide in ether
in excess sufficient to precipitate esseutially all of tlie niag-
nesium bromide.l® Tlie resulting solution of dicinnamyl-
magnesium was analyzed for basic magnesium by the pro-
cedure of Gilman.!® Samples for spectrophotometric stndy
were collected in sealed tubes as already described.

Absorption Spectra.—Absorption spectra were deteruined
in anhydrous etlier solution using a Beckman model DU
quartz pliotoelectric spectropliotometer. A special pro-
cedure was used in preparing solutions of ciunamylmagne-
sium bromide and dicinnamylinagnesium for spectrophoto-
metric study, since it was necessary rigidly to exchuie oxy-
gen and water vapor from these solutions The simplest
and most successful way found for doing this was as follows:
The silica absorptiou cell was oven dried at 1207; whilc liot,
it was fitted with a rubber sleeve made from a G-em. leugth
of rubber tubing. The upper end of the slceve was loosely
stoppered, and a glass tube comuected to a source of dry,
oxygen-free nitrogen was passed thirough an opening in the
sleeve into the absorption cell. The cell was flushed with
dry nitrogen for several minutes. The passage of nitrogen
into the sleeve was continned, and the cell was chilled by
dinping its lower portion briefly into a Dry Iee-acctone
bath (to miidimize evaporation of ecther). Three ml. of
anhydrous ether was then measured into the cel! by means of
a pipet whicl had been rinsed several times witlt dry cther.
A sealed sample of the organomagnesium solution was
opened and a clean, dry microburet iimmediately filled with
the solution. The desired volume of solution {0.01 to Q.()ij
nl.) was then measnred from the microburet dircetly into
the ether in the absorption cell, with the tip of the micro-
buret immersed well beneath the surface of the ether. A
dry, etlier-rinsed cork stopper was tlien fuserted thirongh the
sleeve into the mouth of the cell and firmly seated. Cork
stoppers were n1sed since they give a tighter seal than glass
stoppers and were found not to measurably contaminate the
ether solutions. This procedure consistently gave clear
solutions with reproducible absorption spectra. If even a
small amount of air was allowed to come in contact with tle
contents of tlie cell, a turbid solution resulted.

Carbonation of Dicinnamylmagnesium.—Cinnamylinag-
nesinm browutide (0.053 mole) was prepared in tlie usual
mauner, aud 0.12 mole of purified dioxane was added with
stirring.  When the dioxanate precipitate had scttled, the
clear snpernatant solution of dicinnamvlmaguesium was
siplioned nnder nitrogen pressire outo crushed solid carbon
dioxide with vigorons stirring of tlie reaction mixture. The
dioxanate precipitate togetlier with a small amount of the
supernatant solution was siphoned and washed onto a
second batchl of powdered Dry Ice. The acidic products
from tlie two reactions (total vield, 51%) were worked np
sepurately by dissolving them in agneons alkali, heatiig
to the boiling point to isomerize plienylvinylacetic acid to
metlivlatropic acid, acidifving with dilute snlfuric acid and
then collecting the crystalline products and drying them for
analyeis, The acids were analyzed spectropliotometrically
by measuring their extinction coefficients in the range 274—
202 mu. The sole acidic product of both reactions was
methylatropic acid, as deterinined by comparing spectra
of the nnknown substance with those of pure g-beuzalpro-

(18) (a) . Cilman, P. . Wilkinson, W. P, I'ishel and C. 1. Meyers,
THis JourNaL, 45, 15D (1923); (b) IT. Giliman, 150 AL Zoellyer and J. B
Dickey, ibid., 81, 1579 ()024).

(19) W. Schlenk and W, Schleuk, Jr., Ber., 62, 420 (1929).
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pionic acid (m.p. 85-86°) and methylatropic acid (m.p.
138°).

Discussion

The ultraviolet absorption spectra of the cin-
namyl Grignard solution and dicinnamylmagne-
sium are qualitatively and quantitatively quite
similar to spectra of model compounds having a
double bond conjugated with a benzene ring (Fig.
1). The maximum extinction coefficient of dicin-
namylmagnesium at 250 my is almost as large as
the extinction coefficients of the model compounds
(Table I), The maximum extinction coefficient
per mole of cinnamyl groups was consistently
15-209%, lower for the Grignard solutions than for
dicinnamylmagnesium prepared from them. This
lower extinction coefficient could be due to the
presence of cinnamylmagnesium bromide in the
Grignard solution, provided that this species has a
lower extinction coefficient than dicinnamylmag-
nesium.

However, it is not safe to assign an extinction co-
efficient to the species cinnamylmagnesium bro-
mide, for at least two reasons. First, it is not
known whether a Grignard solution is an equili-
brium mixture of RMgX, R,Mg and MgXo;
whether it consists of RoMg-MgX, R,Mg and
MgX,; or whether even more complicated systems
are involved.2® Second, even if it is assumed that
R;Mg and RMgX are the only organomagnesium
compounds present in the Grignard solution, there
is no reliable means of estimating their relative
abundance. It was found that the yield of dicin-
namylmagnesium obtainable from a cinnamyl Grig-
nard solution varies with the amount of dioxane
used in precipitating the halogen-containing com-
ponent of the solution and possibly also with the
rate of addition of dioxane and time of standing of
the solution over the dioxanate precipitate. For
example, in one experiment where 0.6-, 1.0- and
10-ml. portions of dioxane were added to identical
100-ml. samples of 0.052 M cinnamyl Grignard
solution, the yields of dicinnamylmagnesium were
79, 72.5 and 68.5%, of the theoretical value.

TaBLE

Maxmum ExTINCTION COEFFICIENTS OF CERTAIN CoM-
POUNDS IN ETHER SoLUTION

Compound emax A, mp
CeH;CH,CH=CH, 240° 259
CsH,CHCH=CH,

| 370 260
CsH;CHCH=CH,
CeH;CH=CHCH, 17,850 250
CeH;CH=CHCH,CH; 16,300 251
(CsH;CH=CHCH,), 33,000° 255
CeH;CH==CHCH,0H 12,000 252
(CeH,CH=CHCH,):Mg 20,000 252

¢ 95% ethanol solution (ref. 1la).

b Cycloliexane solu-
tion (ref. 11b).

Cinnamyl Grignard reagents have been observed
to react with a variety of carbonyl compounds to
give only products derived from II (R = C¢Hjs).®
It was found that dicinnamylmagnesium also re-
acts with carbon dioxide to give only the product

(20) For references on the constitution of Grignard reagents, see
M. 8. Kharasch and O. Reinmuth, “Grignard Reactions of Organic
Substances,”* Prentice—Hall, Inc., New York, N. Y., 1854, pp. 99 ff.
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Fig. 1.—Ultraviolet absorption spectra: 1, frans-propenyl-
benzene; II, cinnamyl alcohol; III, dicinnamylmagnesium.

of addition at the secondary carbon atom of the
allylic system, phenylvinylacetic acid. Since this
investigation indicates that the cinnamyl radicals
in the Grignard solution are predominantly or en-
tirely of the primary configuration, it seems likely
that carbonyl addition reactions involving this
reagent occur by a mechanism which gives second-
ary products from the primary form of the reagent.
Such a mechanism is the cyclic process IV which
was proposed by Young and Roberts?! to explain
the high yields and nature of the products ottained
in carbonyl addition reactions of the butenyl
Grignard reagent.

ZCHN
R—CH) [CH,
RiR,C MgX

\\/N
0 v

The results of this investigation also bear on the
possible ionic character of Grignard reagents. If
the cinnamyl Grignard reagent were appreciably
dissociated into cinnamyl carbanions, its absorp-
tion spectrum should exhibit a large bathocliromic
and hyperchromic effect, due to enhanced reson-
ance of the carbanion compared to the non-ionic
cinnamyl group. If there were any appreciable
tendency for the cinnamyl Grignard reagent to
ionize, the dilute solutions required for spectro-
scopic measurements (about 10—* molar) would
particularly favor dissociation; actually, the spec-
tra of these solutions closely resembled those of the
model compounds. When an ion pair of relatively
free cinnamyl ion is produced, as in the preparation
of phenylallyl sodium in petroleum ether or liquid
ammonia, reaction with carbon dioxide gives a
mixture of primary and secondary addition prod-

(21) W. G. Young and J. D. Roberts, THis JOURNAL, 68, 649
(1946).
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ucts.’* Only the secondary product (phenyl-
vinylacetic acid) is obtained from cinnamylmag-
nesium bromide or chloride or dicinnamylmagnes-
ium. Since the cinnamyl Grignard reagent is
much more favorably constituted than a saturated
Grignard reagent with regard to stabilization of a
free carbanion by resonance, it may be concluded
that normal Grignard reagents do not contain ap-
preciable concentrations of carbanions.?

(22) (a) T. W. Campbell and W. G. Young, THts JoOURNAL, 69,
3066 (1947): (b) D, L, Hagmann, Ph.D. Thesis, U.C.I..A., 1950.

(23) Young and Roberts (ref. 4) list other reasons for doubting that
iomie dissociation of Grignard reagents ocenrs,
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Young and Roberts** concluded after a thorough
study of the reactions of the butenyl Grignard re-
agent that it is probably crotylmagnesium bro-
mide, even though it gives rearranged addition
products with unhindered carbonyl compounds.
This investigation supports their conclusion; it is
hoped that a study of the infrared spectrum of the
butenyl reagent will provide a final proof of its
configuration.

(24) W. G. Young and JT. D.
(1943).

Roberts, Trrs JorrNal, 67, 310
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Allylic Rearrangements. XXXVIII.

The Reactions of Cinnamyl Grignard Reagents

and Alkali Metal Derivatives of Allylbenzene with Acetophenone!

By RoBerT H. DEWoLrE, Duane E. JounsoN,? Ross I. WAGNER aND WiLriaMm G. Youxc?
RECEIVED APRIL 18, 1057

Cinnamylinagnesium bromide and ciunamyvlmagnesium chloride react witli acetophenone to give 2,3-diphenyl-4-penten-2-

ol in high yields.
monia solutions to form 2,3-diphenyl-4-peunten-2-ol.

Previous work* has shown that Grignard reagents
prepared from cinnamyl halides react with most
carbonyl compounds to give a-phenylallylcar-
binols

CeH;C;11,MgX + RCOR’' —> CH;CHCH=CH,

RC(OH)R’

The organosodium compound prepared from allyl-
benzene and sodium amide in liquid ammonia (here-
after called phenylallylsodiunt®), on the other hand,
was found® to give mixtures of products
(CH,CH=2CH==CH:)&Na® 4+ RCOR' —>

R C(‘,H;,(‘:HCHZCI'I?

\ |
C0H5CH=CHCHQ?—OH 4+ R—C—R'

|

1 R/ OH 11
Ia and Ila, R = C¢H;; R’ = CH;
Ib and IIb, R = R’ = CH;
Ic and II¢, R = R’ = CgH;

Carbonation of phenylallylsodium gave a mixture
of acids containing about 909, C:H;CH(CO,H)-
CH=CH, and 109 CsH;CH=CHCH,CO.H,
while reaction with acetone gave approximately
equal amounts of Ib and IIb, and reaction with
benzophenone yielded only Ic. It was considered
that these mixtures arise due to different rates of
reaction at the primary and secondary carbon
atoms of the phenylallyl carbanion and that steric
effects probably are important in determining
product ratios.

(1) This work was supported in part by a grant from the National
Science Foundation.

(2) Taken in part from the Ph.D. Thesis of Duane E. Johnson.

(3) To whom inquiries concerning this paper should be addressed.

(4) (a) H. Gilman and S. A. Harris, THis JoURNAL, 49, 1825 (1927);
53, 3541 (1931); Rec. trav, chim., 56, 1052 (1931); (b) O. Kuin-Hono,
Ann. chim., [11]1 13, 175 (1940); (c) unpublished work from this Lab-
oratory.

(5) R.Y. Mixer and W, G. Young, THis JOURNAL, 78, 3379 (195(9

(6) 1. W. Camube)) and W. G. Young, ibid., 69, 3060 (1947).

Phenylallvlsodium and phenvlallylpotassium, on the other hand, react with acetoplienone in liquid am-

The present paper reports the results of a study
of the products formed when cinnamylinagnesium
chloride, cinnamylmagnesium bromide, phenyl-
allylsodium and phenylallylpotassium are allowed
to react with acetophenone.

The reaction of cinnamylmagnesium bromide
and cinnamylmagnesium chloride with acetophe-
none gave excellent yields of a liquid whose cle-
mentary composition is that of the expected car-
binol, C;;HixO. The low volatility of this material
prevented its purification by fractional distillation,
but purification could be effected bv low pressure
flash distillation to remove volatile 1unpurities, fol-
lowed by chromatographic separation of coupling
and dehydration products and molecular distilla-
tion of the carbinol. The physical propertics of
the carbinol isolated from these reaction mixtures
indicate that it is ITa, the expected product of ad-
dition at the secondary carbon atomn of the allylic
Grignard reagent. The molecular refractivity of
this compound is in excellent agreement with that
calculated for IIa, using Vogel’s bond refractions.”
While the ultraviolet absorption spectrum varied
slightly from sample to sample, depending on the
method of purification, it was definitely not that to
be expected for Ia. The extinction coeflicient of
this substance in the vicinity of 250 myp is much too
low for a compound having a styrene chromo-
phore.® On the other hand, with the exception of
one carefully purified sample, the maximum extine-
tion coefficients of the reaction products were
higher at 250 mg than would be expected for IIa.
Whether this was due to the presence of small
amounts of Ia or whether the samples were con-
taminated with dehydration products of ITa was

(7) A. I. Vogel, ‘‘Practical Organic Chemistry," Lougmans, Green
and Co,, New York, N. Y., p. 901,

(8) T. W. Camphbell, S. Linden, S.
Tuis JorrrNAL, 69, R0 (1047).
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