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the others since it is a stronger acid than the
benzoylferrocenoic acid. A possible explanation
of the greater strength of this acid could lie in hy-
drogen bonding of the carboxylate ion with the a-
hvdroxy group, stabilizing the ionized form,
similar to the explanation advanced by Branch’
for the large acid constant of salicylic acid.

EXPERIMENTAL

Acetyl- and benzoylferrocenoic acids were prepared by the
methods previously described.?

Ethylferrocenoic acid was prepared by Clemmensen reduc-
tion of acetylferrocenoic acid according to the procedure
described by Nesmeyanov.’

1-(a-Hydrozybenzyl)-1'-carbamylferrocene. To a warm
solution of 8.4 g. (0.017 mole) of l-benzoyl-1'-diphenyl-
carbamylferrocene? in 200 ml. of methanol containing 0.2
ml. of 50% sodium hydroxide was added 27 ml. of a 109,
sodium borohydride solution made up in 109, aqueous
sodium hydroxide. The reaction mixture was stirred at room
temperature for 30 min. and at gentle reflux for 5 hr. On
cooling, the product crystallized. A yield of 6.7 g. (79.59
was obtained, m.p. 152-154°. The analytical sample was
reerystallized from hexane and melted at 154.5-156°.

Anal. Caled. for CyHusNOsFe: C, 73.93; H, 5.17. Found:
C, 74.04; H, 5.14.

a-Hydroxybenzylferrocenoic  acid.  a-Hydroxybenzyldi-
phenylearbamyliferrocene (2.60 g.) was dissolved in a
mixture of 25 ml. of benzene and 50 ml. of 109, ethanolic
potassium hydroxide. The mixture was held at reflux for 2
hr. and was allowed to stand overnight at 50°. The solvent
was removed and the residue was shaken with water (75
mk) for 3 hr. The agueous suspension was filtered, and the
filtrate yielded upon acidification with hydrochloric acid
1.45 g. (819,) of crude a-hydroxyhbenzylferrocenoic acid.
Reerystallization from benzene yielded a product melting
at 129.5-130°.

Anal. Caled. for CsH;:O5Fe: C, 64.31; H, 4.80. Tound:
C, 64.54; H, 4.95.

Benzylferrocenoic acid. A solution of 2,33 g. (0.00694 mole)
of e-hydroxybenzylferrocenoic acid in 100 ml. of ethyl ace-
tate containing 5 ml of acetic acid was placed in an atmos-
pheric hydrogenator over 0.7 g. of prereduced palladium
oxide. The reduction required 830 min. for the caleulated
hydrogen uptake. After filtration, the solvent was removed
with reduced pressure. The orange erude produet, 2.03 g.
(9200, melted at 148-151°. Reervstallization from evelo-
hexane vielded a product melting at 151-152.5° dec.

Aedd constants. The acld constants were measured in 50
volume % ethanol in water, essentially according to the
method deseribed by Roberts.? Three or more determina-
tions were made on cach acid, and the mean deviations of the
determinations are shown in Table 1.
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Steroidal Cyclic Ketal. XXIIL.! Some
Reactions of the 3-Ethylenedioxy-A"
Grouping in Steroids
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We wish to report here on some aspects of the
chemistry of the 3-ethylenedioxy-A* grouping in
the presence of a double bond at C-9,11 in the steroid
molecule.

When 21-acetoxy-3,20-bisethylenedioxy-5,9(11)-
pregnadien-17a-ol (I)? was treated with one equiv-
alent of perbenzoic acid an epoxide was formed in
639 yield which was assigned the structure, 21-
acetoxy-3,20-bisethylenedioxy-58,63-epoxy-9(11)-
pregnen-17a-0l (IT}. The structure IT was estab-
lished by its synthesis from 21-acetoxy-3,20-
bisethylenedioxy-38,63-epoxypregnane-118,17 a-diol
(I11b)® by selective dehydration of the 118-hy-
droxyl group with phosphorus oxychloride in pyuri-
dine.*® It would appear then that in a 5,9(11)-
diene 3,20-bisethylene ketal the C-5,6-double bond
is more reactive toward epoxidation than the 9,11-
double bond, and moreover frontal attack is
favored.®

When the 5,9(11)-diene bisketal T was treated
with two equivalents of perbenzoic acid, a diepox-
ide TV separated in 749 yield. As the same product
could be obtained by reaction of 21-acetoxy-3.20-
bisethylenedioxy-53,08-epoxy-9{11)-pregnen-17 a- ol
(I1y with an additional equivalent of perbenzoic
acid, the structure of IV was designated as 21-

(1) Paper XXII, 8. Bernstein, M. Heller, and W. S
Allen, J. Org. Chem, 26, 1333 (1961).

(2) 8. Bernstein, R. Littell, and J. 1. Williuns, J. 4w
Chem. Soc., 75, 4830 (1053 ).

(3) 8. Bernstein and R. . Lenhard, J. A, Chen. Sor,,
77, 2233 (1955).

(4) . Littell and 8. Bernstein, J.o Am. Chem. Soc., 78,
084 (1956).

(5) In this connection, the 113-hvdroxyl group in the He.-
Ba-cpimer of 111 has been shown to be stable to dehydration
conditions with phosphorus oxyehloride. However, this
dchydration can be effected with thiony] chloride but with
simultaneous elimination of the 17a~hydroxyl group. See,
8. Bernstein, M. Heller, . J. McEvoy, and 8. M. Stolar,
J. Ory. Cheni., 26, 505 (1961).

(6) This observation is of interest in view of the finding
(ref. 3) that when the bisethylene ketal (Va) of hydrocorti-
sone was treated with perbenzoie aecid, an excellent separa-
tion (e«, 60 vield) of the Ha,ba-cpoxide occurred. The
H3.68-cpoxide TI1Ta has now been isolated from the mother
liqor by chromatography; m.p. 1093-196°; Jal% -+ 5"
(pyridine); vpaxe 3495, 1110, and 1036 em. "1 dnal. Caled
for (»HasOs (466.53): C, 64.36; H, 8.21. Found: C, 44.15;
H, 8.50.

Also epoxidation of the 3-ethylenedioxy-A% grouping in
number of steroids unsubstituted in Ring C has given a mix-
fure of «~ and B-epoxides in which the a-epimer is apparentiy
the major product; see, e.y. A. Bowers, L. €. Thdnez, and
H. J. Ringold, Telrahedron, 7, 138 (1950).
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acetoxy - 3,20 - bisethylenedioxy - 53,68;9a,11a-
diepoxypregnan-17 a-ol.”

In view of a previous report® that a 3-ethylene
ketal grouping has an important influence on the
stereochemistry of osmylation of o 5,6-double bond,
a study of the hydroxylation of the 5,9(11)-diene
bisketal T was made. When the latter reacted with
osmic acid (119, excess for two double bonds) in
benzene, a 709 yield of 21-acctoxy-3,20-bisethyl-
enedioxy-9(11)pregnene-33,68,17a-triol  (Va) was
obtained. Unlike the peroxidation reaction the osmic
acid attacked only the C-53,6-double bond.® but, in
an analogous manner, frontal attack at the C-5,6
position was favored.

The structure of Va was established by acetyla-
tion to give the 68,21-diacetate Vb and also by
hydrolysis with aqueous acetic acid to give
21 - acetoxy - 20 - ethylenedioxy - 68,17« - dihy-
droxy - 4,9 (11) - preguadien - 3 - one (VI). The
hyposchromic shift in the ultraviolet absorption
spectrum of VI (\.., 235 mu) compared to that
of the corresponding G-deoxy compound (A,.x
239 my) indicated the 6-hydroxyl group to be at-
tached in the6a(axial)-configuration. 112 It is known
that when a 38-hydroxy (or 38-acetoxy)-Hg,68-
epoxide Is treated with lithium aluminum hydride
the epoxide is opened to give mainly a 68-hydroxy
compound along with a small amount of the 38-
hydroxy isomer.!® However, when 21l-acetoxy-3,20-
bisethylenedioxy-58,68-epoxy-9(11)pregnen-17a-ol
(II) was heated under reflux with a large excess of
lithium aluminum hydride in tetrahydrofuran
followed by acetylation of the product, the starting
material was recovered in 769 vield. Attempted
reduction of the 53,63; 9a,11a-diepoxy bizketal TV
likewise returned starting material after acetyla-
tion, albeit in only 209 yield."* Under the same

(7) Epoxidation of a 9,11-double bond has been shofvn to
proceed by rear-attack, sce e.g., L. ¥. Fieser and 8. Rajogo-
palan, J. Am. Chem. Soc., 73, 118 (1931). The same steric
course has been assumed for the epoxidation of the C-9,11-
double bond in 1.

(8) 8. Bernstein, W. & Allen, C. 5, Linden, and J. Cle-
mente, J. Am. Chem. Soc., 77, 6612 (1955). found that
hydroxylation of the his-ethylene ketal of progesterone with
osmium tetroxide gave the 58,68-diol in 499, vield. The
epimeric a-diol could not be isolated.

(9) The 9.11-double bond of 21-acetoxy-3,20-bisethylene-
dioxy-9(11)-pregnene-5a,17a-diol has been  hydroxyviated
with osmic acid under foreing conditions to give the O«,11a-
diolin low yield (ref. 4).

(10) R. Antonucei, 8. Bernstein, M. Heller, 1. H. Len-
hard, R. Littell, and J. H, Williams, J. Org. Chem.. 18, 70
(1953).

(11) C. P, Balant and M. Ehrenstein, J. Org. Chem., 17,
1587 (1952).

(12) 5. Bernstein and R. Littell, J. Org. Chem., 25, 313
(1960).

(13) P. A Plattner, H. Heusser, and M. Feurer, Helv.
Chim. Acte, 32, 587 (1049).

{14) The stability of a 9«,1la-epoxide in certain strue-
tures to lithium aluminum hydride has been noted; see,
L. F. Fieser and S. Rajogopalan, J. Awm. Chem. Soc., 73,
18 (1951); and A. S. Hallsworth and H. B. Henbest, J.
Chen. Soc., 1604 (1957).
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couditions the 58.68-epoxide (IIIb) of hydrocor-
tisone acetate bisethylene ketal was recovered un-
changed in 729, yield.” These results suggest that
the stability of the 58,68-epoxide is related to the
presence of the C-3-ketal group which may be due
to the 1,3-diaxial interaction of the 3a-group (of the
ketal) and of the entering hydride reagent in the
transition state.’® However, application of such
sterie considerations to explain generally the course
of the peroxidation and osmylation reactions on the
5.9(11)-diene bisketal I, hydrocortisone bisketal
Va,b, and other A’-ketals (in which Ring C is
saturated and unsubstituted) becomes difficult
because of the divergent findings. However, it is
apparent that a C-9,11-double bond exerts a
decisive influence favoring frontal attack on
As-3-ketal grouping in the reactions described.

pad

LXPERIMENTAL

Melting points. All melting points are uncorrected. Pefro-
leum ether. The fraction used had a b.p. 60-70°. Absorption
spectra. The ultraviolet ahsorption spectra were determined
in methanol unless otherwise specified. The infrared absorp-
tion spectra were carried out in pressed potassium bromide.
Rotations. All opticul rotations were determined in chloro-
form unless otherwise specified.

21-Acetoxy-3,20-bisethylenediory-58,68-epoxy-9(11)-preg-
nen-17a-ol (I1). A. To a solution of 1.22 g. (2.57 mmoles) of
21-acetoxy-3,20-bisethylenedioxy-5,9(11)-pregnadien- 17a-ol
(I) in 15 ml. of chloroforin was added 365 mg. (2.65 mmoles)
of perbenzoic acid in 25 ml. of benzene and the mixture was
allowed to stand at room temperature for 7 days. The reac-
tion mixture was diluted with chloroform, and the extract
was washed twice with saturated potassium carbonate solu-
tion, twice with water, dried, and evaporated. Crystalliza-
tion of the residue from acetone-petroleum ether gave 800
mg. of white crystals, m.p. 198-200°. Three further crystal-
lizations from acetone—petroleum ether gave 570 mg. of the
pure 38,68-epoxide II, m.p. 203-206°; [a]% — 9°; vuax
3520 and 1746 em, 1

Anal. Caled. for CuHyOs (490.57): C, 66.10; H, 7.81.
Found: C, £5.96; H, 8.03.

B. To a cooled solution of 400 mg. of 21-acetoxy-3,20-
bisethylenedioxy - 58,68 - epoxypregnane - 118,17« - diol
(ITIhY in 4 ml. of pyridine was added 0.4 ml. of phosphorus
oxychloride. The solution was allowed to stand at —15°
for 16 hr. and then at 4+5° for 24 hr. when it was poured
into ice water to give 360 mg. of white ervstals, m.p. 193~
196°. Three crystallizations from acetone -petrolenm ether
gave pure 2l-acetnxy-3,20-biscthyvlenedioxy-533.68-epoxy-y-
(11)-pregnen-17a-ol (II), m.p. 197-199°: [a]2} + 6° In-
frared spectral analysis and admixture melting point de-
termination indieated this product to be identical with the
sample prepared in A ahove.

Anal. Found: C, 66.00; H, 8.00.

21-Acetoxy-3,20-bisethylenediozy-53,68;9a,11 a-diepory-
pregnan-17a-ol (IV). A. A solution of 1.05 g. of 2l-ncetoxy-
3,20-bisethylenedioxy-5,9(11)-pregnadien-17a-ol (1) and 870
mg. of perbenzoic acid in & ml. of chloroform and 30 ml. of

(15) The possibility that this 38,63-epoxide may be
stable to lithium aluminum hydride has been suggested by
Bernstein and Lenhard.®

(16) This type of steric effect has been utilized to explain
the C-5-methylation of a 6-keto-3-cthylenedioxy derivative
to vield a 58-methyl compound; J. H. Fried, (i. L. Arth,
and L. H. Sarett, J. Awm. Chemn. Soc., 82, 1684 (i960):
and J. H. Fried, AL N, Nutile, and (. B Arth, J. Am. Chen.
Soc., 82, 5704 1 1960).
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ethyl acetate was allowed to stand at room temperature for
72 hr. Crystals separated during the course of the reaction.
The mixture was cooled and produet was collected by filtra-
tion to give 830 mg. (749%), m.p. 232-237°. Two crystalliza-
tions of a 200-mg. portion from chloroform-methanol gave
105 mg. of the pure dicpoxide IV, m.p. 236-237°; [«]5)
— 16°; vy 3540 and 1752 em. 2

Anal. Caled. for CuHyQs (506.57): C, 64.01; H, 7.56.
Found: C, 63.93; H, 7.78.

B. A solution of 170 mg. of 2l-acetoxy-3,20-bisethylene-
dioxy-58,68-epoxy-9(11)-pregnen-17a-ol (II) in 15 ml. of
ethylacetate containing 61 mg. of perbenzoic acid was
allowed to stand at room temperature for 3.5 days. The
product was extracted with ethyl acetate and the extract was
washed with sodium carbonate and sodium chloride solutions.
After being dried, the extract was evaporated and crystallized
from ether to give 135 mg. of white eryvstals, m.p. 234-237°.
Two further crystallizations from' acetone—petroleum ether
gave 80 mg. of IV, m.p. 238-240°; [a]% - 14°. Infrared
¢pectral analysis showed the product to he identical with the
diepoxide prepared in A above.

21-Acetoxy-3,20-bisethylenedioxy-9(11)-pregnene-56,63,17 a-
triol {Va). A solution of 830 mg. (1.74 mmoles) of 21-
acetoxy - 3,20 - bisethylenedioxy - 5,9(11) - pregnadien-
17a-0l (I) and 1.00 g. (3.92 mmoles) of osmic acid in 20 ml.
of benzene and 1.0 ml. of pyridine was allowed to stand at
room temperature for 90 hr. with occasional stirring. After
the addition of 69 ml. of water, 46 ml. of methanol, and 7.15
g. each of sodium sulfite and potassium bicarbonate, the mix-
ture wag gtirred for an additional 5 hr. The inorganic precipi-
tate was collected by filtration and washed with chloro-

form. The combined filtrates were washed with saturated
saline, dried, and evaporated. The crude residue was twice
crystallized from acetone-petroleum ether to give 610 mg
(709) of a white solid, m.p. 176-178°. Four further crystul-
lizations from the same solvent pair gave pure XIa, m.p.
182-183°; Amax none; [al? 4 20°; waux 3520, 1752, 1725,
1650, and 1230 em. !
Anal. Caled. for CaH.Os (508.59): C, 63.76; H, 7.93
Found: C, 63.80; H, 8.20.
68,21-Diacetoxy-3,20-bisethylenediory-9(11)-pregnene-53,-
17a-diol (Vb). A solution of 240 mg. of 2l-acetoxy-3,20-
bisethylenedioxy-9(11)-pregnene-58,68,17a-triol (Va) in 3
ml, of pyridine and 1 ml. of acetic anhydride was allowed to
stand at room temperature for 18 hr. The solvents were
evaporated, and the oily residue was crystallized from ace-
tone-petroleum ether to give 220 mg. of white powder.
m.p. 165-185°. Two further crystallizations from the samc
solvent pair gave the pure diacetate Vb, m.p. 206-208°;
(@] — 7°; vmax 3520, 1746, and 1245 cm. !
Anal. Caled. for CyeHeO1 (550.65): C, 63.25; H, 7.69:
Ac, 15.6. Found: C, 63.45; H, 7.88; Ac, 15.1.
21-Acetoxy-20-ethylenedioxy-68,17 a-dithydroxy-4,9(111-
pregnadien-3-one (VI). A solution of 150 mg. of 21-acetoxy -
3.20 - bisethylenedioxy - 9(11) - pregnene - 58,68,17«-
triol (Va) in 1.5 ml. of acetic acid and 0.75 ml. of water was
heated at 100° for 45 min. The mixture was cooled and diluted
with water to give 50 mg. of a white solid, m.p. 217-220°,
The product was crystallized three times from acetone-
petroleum ether to give pure VI, m.p. 224-226°; A% ™" 235
g (e 13,500) ; » max 3600, 3450, 1740, 1685, and 1240 ¢m. ™)
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Anal. Caled. for CsHpOr (446.52): C, 67.24; H, 7.68.

IFound: C, 67.65; H, 7.5(..

21-Acetoxy-3,20-bisethylenediozypregnune-58,66,118,17 a-
tetrol (VIII) and 21-acetoxry-3,20-bisethylenedioxypregnane-
Saba,118,17a-tetrol (IXa). A solution of 2.33 g. of 21-
acetoxy - 3,20 - bisethylenedioxy - 5 - pregnene - 118,17 a-
diol (VIIb) and 1.5 g. of csmie acid in 60 ml. of benzene and
1.5 ml. of pyridine was allowed to stand at room temperature
for 5 days with occasional stirring. After the addition of 100
ml. of water, 70 ml. of methanol, and 10.8 g. each of sodium
sulfite and potassium bicarbonate, the mixture was stirred
for an additional 7 hr. The inorganic precipitate was collected
by filtration and washed with chloroform. The combined
filtrates were washed with saturated saline, dried, and evapo-
rated. The resulting glass was chromatographed on 130
of silica gel. The fractions eluted with 20-409, acetone in
other gave, after crystallizations from acetone-ether, 700
mg. of a white powder, m.p. 178-184°. Four crystallizations
of & small portion from acetone-ether gave the pure 58,68-
diol VIII, m.p. 194-195°; [a]?% + 34°; vmax 3520, 1750, and
1250 em. !

Anal, Caled. for CoaHpOy, (526.61): () 61.58; H, 8.04.
Found: C, 61.80; H, 8.26.

The fractions chuted with 809, acctone in ether gave,
after  erystullization from  acetone-petrolenm  ether, 450
myg. of cryvstals, m.p. 231-234°. Two further crystallizations
of a small portion from acetone—petroleum ether gave the
pure da,be-diol INa, m.p. 236-237%; (o] + 9°; vmax 3520,
1750 and 1240 em. !

Anal. Found: C, 61.53; H, 8.40.

6 a,21-Diacetoxy-3,20-bisethylenediorypregnane-5a, 113,17 a-
iriol (INbD). A solution of 200 mg. of 2l-acctoxy-3,20-bis-
cthylenedionypregnane-ba,ba,118,17a-tetrol  (INa) in 1.5
ml. of acetie anhydride and 4 ml. of pyridine was allowed to
stand at room temperature for 18 hr., when it was poured
into water. The resulting precipitate was colleeted by filtra-
tion to give 165 mg., m.p. 234-236°. Four crystallizations
from acetone—petroleum cther gave the pure diacetate [Nb,
m.p. 231-282°; |a]3 4+ 5°; vaax 3450, 1740, and 1250 em. ™

Anal. Caled. for CueHy 0y (568.64): C, 61.25; H, 7.80;
Ac, 15.13. Found: C, 60.96; H, 7.93; Ac, 15.48.

AAllempted reduction of 58,66-eporides with lithiune alimi-
num hydride. . To a solution of 250 mg. of 21-acctoxy-3,20-
bisethyvlenedioxy-58,08-cpoxy-9(11)-pregnen-17e-ol  (IT) in
20 ml. of tetrahydrofuran was added 500 mg. of lithium
aluminum hydride and the mixture was heated under reflux
for 3 hr. The mixture was cooled, water was added, and the
resulting precipitate was separated by filtration and waghed
several times with chloroform, The combined filtrates were
washed with water, dried, and evaporated. The crude glass
20 obtained was treated with 2 ml of acetic anhvdride in
5 mb of pyridine at room temperature for 60 hr. Evapora-
tion of the solvents followed by erystallization of the residue
from scetone-petroleum cther gave 190 mg. (769 of
starting materiab 11, mop. 200-204°. Infrared  spectral
analysis showed the product to be identieal with the starting
material.

B. A solution of 250 mg. of 21-acctoxy-3,20-hisethylence-
dioxy=-58,68,9¢, 1 a-dicpoxypregnan-17a-ol (IV) in 20 ml. of
tetrahyvdrofuran containing 500 mg. of lithium aluminum
hydride was heated under reffux for 8 hr. and allowed to
stand al room temperature overnight, The emde produet,
isolated as deseribed it B above, was treated with 1 mb
of acetic anhydride in 3 ml of pyridine at room temperature
overnight. After the addition of methanol the reaction mix-
ture wis concentrated, ether was added, and 50 mg. (209¢)
of erystals, mup. 230-232°, was obtained. Admixture melting
point with IV gave no depression. A ervstallization from
chloroform-ether gave 28 mg. of material, m.p. 235-236°
whose infrared spectrum was identical with that of TV,

(' To & solution of 250 mg. of 21-acetoxy-3,20-bisethylene-
dioxy-53,68-epoxypregnane-118,17a-diol (I1Ib) in 35 ml. of
tetrabvdrofuran was added 750 mg. of lithinm alumi-
num hydride. The mixture was refluxed for 4+ hr., then
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was allowed to stand at room temperature overnight. After
cautious addition of water to decompose exeess reagent the
residue was filtered, and the filtrate was evaporated to give
205 mg. of a low melting solid. The crude residue was treated
with 0.8 ml. of acetic anhydride in 4 ml. of pyridine for 20
hr. at room temperature. The mixture was extracted
with ethyl acetate, and the extraet was washed with dilute
sodium bicarbonate solution and dried. Evaporation gave
180 mg. (72%) of ervstalline produet, m.p. 194-198°. Crys-
tallization from acetone—petroleum cether gave pure ITIb,
m.p. 204-205°, [a]% -+ 21° Infrared spectral analysis
showed the product to be identical with an authentie sample?
of starting material.
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Hammett Sigma Constants for m- and p-

Benzoyl Groups'®

Wrrntam N, WHrre, Ropert SCHLITT, aNd DoNanp GwyNN
Received November 2, 1060

During the course of a recent investigation,?
the Hammett sigma constants for m- and p-benzoyl
groups were required, Values of these constants
hased upon ionization constant data® were not avail-
able. I'urthermore,as the benzoyl group is often
casily introduced into molecules and in certain
situations might be a more convenient (e.g.,
less reactive) substituent than some of the other
carbonyl functions, we considered that a knowledge
of the ¢ constants for the benzoyl group might be
of value in substituent effect studies. The isomerice
m- and  p-benzoylhenzoic acids were therefore
prepared, and their lonization constants were
determined aud compared with those of five other
acids having substituents with well established o
values,

EXPERIMENTAL

p-Methylbenzophenone. A mixture of 15 g. of anhydrous
aluminum chloride, 80 ce. of carbon disulfide and 14.1 g. of
henzoyl chloride was refluxed until homogencous. Then 10.0
g. of dry toluene was added. After refluxing for 30 min., the
solvent was distilled. The mixture obtained by stirring this
residue into ice and coned. hvdrochloric acid was extracted
with ether. The ether solution was washed with 10¢, hydro-
chlorie acid and water and dried over caleium chloride.
Distillation of the residue ohtained by evaporation of the
other solution gave 14.2 g, (72¢¢) of p-methylbenzophenone
as a4 colorless oil, h.p. 140-145° at 6.5 mm. (reporteds b.p.
327--328°) which solidified on standing. It was crvstallized
from petrolenm cther (b.p. 30-85°) to obtain 10.5 g. (53¢7)
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