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Reaction of VIII with Potassium ¢-Butoxide.—A suspen-
sion of 5.0 g. (0.0095 mole) of VIII was heated under reflux
with 1,1 g. (0.010 mole) of potassium ¢-butoxide in dioxane
for 2.5 hours. The mixture (green-black) was poured into
300 cc. of water. Extraction with Girard T reagent yielded
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0.60 g. (23% yield) of 4,4’-dinitrobenzophenone, m.p. and
mixed m.p. with authentic sample 188-190°. No other
crystalline product could be obtained.

New Yorx 27, N. Y. RECEIVED NOVEMBER 25, 1950
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II. Reaction of the Benzhydryl

and Trityl Ethers of Benzoin with Potassium Hydroxide!

By Davip Y. CURTIN

AND SIDNEY LESKOWITZ

Benzhydryl desyl ether (I) has been prepared and found to rearrange on treatment with 1 N potassium hydroxide in eth-

anol to a-benzhydryl benzoin (II).

II rearranges further to a-hydroxydibenzhydryl ketone (III).

III can be cleaved to

benzhydrol and diphenylacetic acid. Trityl desyl ether (VI) has also been prepared and found to react with 1 N potassium

hydroxide in ethanol to give benzilic acid and triphenylmethane,

In a continuation of the work on the reaction of
ethers with bases discussed in the first paper of this
series? it was considered desirable to investigate
certain compounds which it was hoped would
react under milder conditions than the ones pre-
viously studied. For this reason an investigation
of benzhydryl desyl ether (I) was undertaken.
This compound was readily pre-
pared by the reaction of benzhy-
drol and benzoin in the presence
of p-toluenesulfonic acid. The
structure of I was confirmed by
its ready hydrolysis to benzoin
with dilute acid and by an alter-
native synthesis from the reac-
tion of diphenyldiazomethane
with benzhydrol in the presence
of p-toluenesulfonic acid. An |
attempt to prepare I by the re- ¢
action of phenylbenzoyldiazo-
methane with benzhydrol in the
presence of p-toluenesulfonic acid
gave only desyl p-toluenesulfo-
nate.

When I was treated for one
hour under reflux with a 1 IV solu-
tion of potassium hydroxide in
ethanol it was converted to a mix-
ture of products from which were CH
isolated two new solid substances o
(IT and III), benzhydrol, diphenylacetic acid and
small amounts of tetraphenylethane and benzoic
acid. II could also be obtained in 569, yield from
benzoin and benzhydrol in the presence of acid
when the reaction was allowed to proceed for a
longer time than was used for the preparation of
I. II was shown to be a-benzhydrylbenzoin by
cleavage with lead tetraacetate to benzoic acid
(819% yield) and phenyl benzhydryl ketone (509
yield). III was identified as a-hydroxydibenz-
hydryl ketone by cleavage with lead tetraacetate
to benzophenone (68%,) and diphenylacetic acid
(809%). It was further found that II could be
converted to III in 749, yield with ethanolic potas-
sium hydroxide. When III was treated with a
refluxing solution of 1 IV potassium hydroxide for

(1) Abstracted from the Ph.D. thesis submitted to Columbia Uni-

versity by Sidney Leskowitz,
(2) D. Y. Curtin and S. Leskowitz, THIS JoURNAL, 78, 2630 (1951),
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The significance of these reactions is discussed.

90 minutes, benzhydrol (35%,), diphenylacetic
acid (45%) and unreacted starting material (409)
were obtained. We feel, therefore, that the initial
reaction of I is a rearrangement to II followed by
rearrangement of II to III and finally cleavage of
III to benzhydrol and diphenylacetic acid. These
reactions are summarized as shown.
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The base-catalyzed rearrangement of I to II
seems to be analogous to the rearrangement of
dibenzyl ether with phenyllithium?® or potassium
amide® or to the Stevens rearrangement® and prob-
ably proceeds by a similar mechanism. The isola-
tion of tetraphenylethane is of interest since benz-
hydryl 4,4’-dinitrobenzhydryl ether gives this sub-
stance as one of the principal products on treat-

OH
/COCHs
—_—
OH-

(8) G. Wittig and L. Lohmann, 4Ann., 8860, 260 (1842),

(4) C. R, Hauser and S, W, Kantor, Abstracts of Papers presented
at the 116th Meeting of the American Chemical Society, September,
1948, p. 46M,

(5) See J. L. Dunn and T. S. Stevens, J. Chem. Soc., 279 (1934).
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ment with base.? The rearrangement of II to III
is of unusual interest since it is apparently the
first example in a relatively simple molecule of a
rearrangement discovered by Stavely® in the
steroids. Shoppee and Prins’ extended this rear-
rangement in the steroid series and proposed that it
is an intramolecular rearrangement of the conjugate
base of the alcohol. A similar mechanisim seeins ap-
plicable to the rearrangerent of I to ITI. Thisre-
arrangenient is probably reversible and it is likely
that IIT is the thermodynamically more stable prod-
uct because of its decreased steric strain. Roger andl
MeGregor® have also reported results which may
he explained by postulation of a hydroxyketone
rearrangemeut of this type. They allowed o-
tolylmagnesium broniide to react with benzil
and obtained a compound which was not charac-
terized but which may be presumed to have been
a-o-tolylbenzoin (IV)., When IV was treated with
base, instead of benzoic acid and pheny!l o-tolyl
ketone as they expected, the products were o-
toluic acid and benzhydrol. These results suggest
that (IV) underwent a base-catalyzed rearrange-
ntent to (V) before heiug cleaved.

OH O
7
CiHsC--C-CeHs  0-CHy - CoH,COCOH(CoHy):
C6H§CH EN
IV} (V)

We have also prepared desyl trityl ether (VI)
from triphenylcarbinol and benzoin. When VI
was treated with 1 N potassium hydroxide in re-
fluxing ethanol for one hour it was converted to
benzilic acid (88%,) and triphenylmethane (93%).
This reaction may proceed by a direct 3-elimiination

(CiHe)sC—0 O
1 N KOH

| 7
CsHy—~—CHC—CH; ————>
CyH:OH

(V1) OH
(CsH;);CH + (C4H;),CCOOH

leading to benzil (which can rearrange to benzilic
acid) and triphenylmethide ion or, alternatively,
by a rearrangement to a-tritylbenzoin (VII)
followed bv a base-catalyzed cleavage of VII to

OH O

Lo
(CeHe)yC—O——CCiHs

CeH:
(VID

benzil and triphenylmethide ion. With the hope
of isolating VII, the reaction of VI with potassium
hydroxide was allowed to proceed for ounly five
minutes. Triphenylmethane (269,), benzilic acid
(33%) and unreacted starting material (649%)
were obtained but no VII could be isolated. At-
tempts to prepare VII by other methods have been
unsuccessful.

(6) H. E, Stavely, THrs JoOUrNAL, 62, 480 (1940).

(7) C. W. Shoppee and D. A, Prins, Hely. Chim. Acta, 26, 185 (1943),

and succeeding papers.
(8) R. Roger and A. McGregor, J. Chem. Soc., 442 (1934).
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Experimental®

Benzhydryl Desyl Ether (I) (a).—To a solution of 35 g.
(0.16 mole) of benzoin in 300 ml. of boiling anhydrous ben-
zene was added 30 g. (0.15 mole) of diphenyldiazomethane?
and then five drops of concentrated sulfuric acid. An im-
mediate vigorous reaction occurred. After two minutes the
evolution of gas had ceased and the red color of the diazo
compound had disappeared. The solution was refluzed for
five hours and then the benzene was distilled under rediiced
pressure.  The vellow glass was added to 500 ml. of hot
alecohol. A small amount of iusoluble solid was filtered
from the hot solution and recrystallized from benzene to
vield 0.5 g. of tetraphenylethylene, m.p. 223-224°, 1t was
converted to the tetrabromo derivative,!! m.p. 245-249°.

The alcoholic filtrate was treated with 15 g. (0.070 mole)
of periodic acid monohydrate in 100 ml. of water for eight
hours to remove unreacted benzoin. The solid was then
collected, washed with water and recrystallized twice fromn
ethanol, vielding 25 g. (83%) of I (flat needles, m.p, 87.5-
R8.5°).

Anal. Caled. for CnHnge: C, 857, H, 5.9.
C,835.9; H,5.9.

When 0.5 g. (0.0013 mole) of I was refluxed for six hours
with a solution of 0.5 g. (0.0025 mole) of 2,4-dinitrophenyl-
hydrazine and 1 ml. of concentrated hydrochloric acid a red
solid was obtained which on recrystallization from nitro-
methane melted with decomposition at 321-322° and had
the correct analysis for benzil 2,4-dinitrophenylosazone.

Anal. Caled. for CeH;503Ng: C, 54.7; H,3.2; N, 19.6.
Found: C, 55.1; H, 3.0; N, 194,

This compound could also be obtained from benzil or
henzoin by a similar procedure.

When I (1.0 g., 0.0026 mole) was treated under gentle
reflux for seven hours with 5 mi. of concentrated hydro-
chloric acid in 25 ml. of ethanol it was converted to benzoin
0.3 g., 539, yield), m.p. 131-134.5°,

Method (b).—Despite its lower yield, an alternative
synthesis, which was a variation of the method of Pratt and
Draper!? was found to be preferable for the preparation of
large amounts of I. Benzoin (53 g., 0.25 mole), benz-
hydrol (46 g., 0.25 mole) and toluenesulfonic acid (0.76 g.,
0.004 mole) were heated in benzene in such a way that water
was allowed to distil from the solution as it was formed. At
the end of 12 hours 829 of the water had collected. An ad-
ditional 0.76 g. (0.004 mole) of toluenesulfonic acid was
added and the reaction was continued for 48 hours but no
acdditional water collected. Unreacted benzoin was con-
verted to benzaldehyde and benzoic acid by oxidation with
periodic acid as above. The acid and aldehyde were ex-
tracted from ether with sodium bicarbonate solution and
saturated agueous sodium bisulfite. The ethereal solution
remaining was then dried and the ether removed to give a
vellow oil (81 g.) which was dissolved in 400 ml. of ethanol
and 40 ml. of glacial acetic acid to which had been added
27 g. (0.16 mole) of Girard T reagent. The mixture was
then refluxed for two hours, poured into 1 1. of ice-water
and extracted with ether. To the aqueous solution remain-
ing was added 25 ml. of concentrated sulfuric acid and the
solution wag, allowed to stand for two days at room tem-
perature. The solid which was formed was triturated with
5 g. of periodic acid monohydrate in 100 ml. of water and
200 ml. of ethanol. Recrystallization from ethanol gave
22.7 g. (249, yield) of I, m.p. 86-88°.

Synthesis of «-Benzhydrylbenzoin (II).—The procedure
in Method (b) above was used except that 2.0 g. (0.0105
mole) of p-toluenesulfonic acid was added initially and the
reaction was allowed to proceed for a total of five days.
When the reaction was completed the benzene was distilled
under reduced pressure to give a yellow solid which was
triturated with a solution of 10 g. (0.05 mole) of periodic
acid monohydrate in 50 ml. of water and 50 ml. of ethanol.
The white solid was filtered and washed twice with ethanol

Found :

to give 33 g. (66%) of II, m.p. 158-160°. Recrystalliza-
tion from ethanol raised the m.p. to 161-162°. The

(9) All melting points are corrected. Analyses were carried out by
the Clark Microanalytical ILaboratory, Urbana, Illinois; the Elek
Microanalytical I.aboratories, Los Angeles, California; and the
Schwarzkopi Microanalytical Laboratory, Elmhurst, Long Istand.

(10) L. 1. Smith, Organic Syntheses, 24, 33 (1944).

(11 W. Manchot and P. Krische, A##n., 837, 194 (1904).

(12) E. F. Pratt and J. D, Draper, THIS JOURNAL, T1, 2848 (1949).
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analysis was carried out on a sample of II obtained from the
base-catalyzed rearrangement of I described below.

Anal. Caled. for CoyHgO;: C, 85.7; H, 5.9. Found:
C, 85.3; H, 5.7.

Reaction of Il with Lead Tetraacetate.—Lead tetraace-
tate (2.6 g., 0.0059 mole) was added to a solution of 2.0 g.
(0.0033 mole) in 50 ml. of 909 acetic acid at 50~55°. Ben-
zene (15 ml.) was added to keep the reaction mixture homo-
geneous and the reaction was continued with stirring for
two hours. Concentrated sulfuric acid (0.34 ml.) was added
to the cold reaction mixture and the precipitate of lead sul-
fate filtered. The filtrate was evaporated to dryness to
give a white crystalline residue which was dissolved in 100
ml. of ether, Benzoic acid, m.p. 118-120° (0.3 g., 81%
based on unrecovered starting material) was obtained by
extraction of the ethereal solution with 59, sodium carbon-
ate followed by sublimation. After removal of the benzoic
acid the ethereal solution was evaporated to dryness and
the solid remaining recrystallized from ethanol to give 0.85
g. (42%,) of unreacted II, m.p. 158-160°.

The alcoholic filtrate was diluted with 50 ml. of water
and cooled in an ice-bath. The tan solid which formed was
collected and recrystallized from ethanol after decolorization
with activated charcoal yielding 0.4 g. (49%) of phenyl benz-
hydryl ketone, m.p. 130~131°. Mixed melting points with
an authentic sample were not depressed.

Reaction of I with Potassium Hydroxide.—A solution of
20 g. (0.053 mole) of I in 200 ml. of 1.0 N potassium hy-
droxide in ethanol was refluxed for one hour, The solution
became purple immediately and darkened as the reaction
proceeded. The hot black solution was filtered, to give a
residue of 1.2 g. of II.  After recrystallization from ethanol
1.0 g. (56%) of II, m.p. 161-162° was obtained.

Concentration of the aleoholic solution above by distilla-
tion of 75 ml. of ethanol under reduced pressure yielded 1.8
g. of white solid which after four recrystallizations from
ethanol and two from glacial acetic acid gave 0.5 g. (0.0015
mole) of tetraphenylethane, m.p. 211-213°, Mixed melt-
ing points (several compositions) with an authentic sample
showed no depression. From the mother liquors an addi-
tional 0.5 g. (2.5%,) of II was obtained.

The black alcoholic filtrate was then poured into 100 ml. of
water, producing a voluminous white precipitate which was
collected and recrystallized from ethanol to give a-hydroxy-
dibe;r)xzhydryl ketone (III) (7.2 g., 36% yield, m.p. 121-
122°).

Anal. Caled. for CyyHy0,: C, 85.7; H, 5.9. Found:
C,85.4; H,6.0.

The aqueous alcoholic filtrate was next extracted with
three 100-ml. portions of ether. Removal of the ether and
steam distillation followed by recrystallization from isodctane
gave 1.0 g. (18.5%) of benzhydrol, m.p. 65-67°. A mixed
m,p. with an authentic sample showed no depression.

Finally, the aqueous extract was acidified and extracted
with ether. Evaporation of the ether gave a white solid
from which 0.4 g. (0.0033 mole) of benzoic acid, m.p. 122~
124°, was separated by sublimation for one hour at 100°
at 0.2 mm, pressure.

The residue from the sublimation was recrystallized from
water after decolorization with charcoal to give 3.2 g. (51%)
of diphenylacetic acid, m.p. 142-147°. Mixed melting
points with an authentic sample melted at 143-147°.

Reaction of II with Potassium Hydroxide.—A solution of
11 (20.0 g., 0.053 mole) was refluxed for 30 minutes in 200
ml. of 1 ¥ ethanolic potassium hydroxide. Filtration of
the hot solution yielded 0.2 g. (1‘73,) of unreacted II, m.p.
159-161°. Concentration of the solution to three-quarters
of its volume followed by the addition of 100 ml. of water
yielded crude III (749, m.p. 110-115°) which was recrys-
tallized from ethanol to give 11.0 g. (55%) of I1I, m.p. and
mixed m.p. with I1I obtained above 120-122°. Extraction
with ether of the filtrate left after the removal of III followed
by evaporation of the ether to dryness and recrystallization
of the residue from iso6ctane gave 0.5 g. (20%) of benz-
hydrol, m.p. 64-66°. A mixed m.p. with an authentic
sample showed no depression.

Acidification of the solution remaining from the ether ex-
traction gave, after repeated recrystallization from water,
0.2 g. of benzilic acid, m.p. 142-147° (mixed m.p. with an
authentic sample, 144-150°).

Reaction of III with Lead Tetraacetate.—This oxidation
was carried out on 1 g. of III by the same procedure as was
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used for the oxidation of II described above. Diphenyl
acetic acid (0.45 g., 809, yield, m.p. 146-148°) was iso-
lated by extraction with sodium bicarbonate, acidification
and recrystallization of the precipitate from water. A series
of mixed melting points with an authentic sample showed no
depression. The ether was distilled from the neutral frac-
tion and it was heated for one hour under reflux with 1.0 g.
of hydroxylamine hydrochloride, 1.0 g. of potassium hy-
droxide, 5 ml. of water and 25 ml. of ethanol. After
filtration of sodium chloride, 5 ml. of water was added and
the precipitate of benzophenone oxime obtained by cooling
the solution was recrystallized from ethanol-water and
then from ligroin. The yield of benzophenone oxime of
0.35 g., m.p. 142-144°, represents 0.32 g. (68%) of benzo-
phenone. A mixed m.p. with an authentic sample showed
no depression,

Reaction of III with Potassium Hydroxide.—When III
(2.0 g., 0.0053 mole) was refliixed for 90 minutes in 20 ml. of
1.0 N potassium hydroxide in ethanol, extraction of the
acidic fraction, neutralization and recrystallization of the
product from water yielded 0.3 g. (45% based on unrecov-
ered starting material) of diphenylacetic acid, m.p. 144-
149°. A mixed m.p. showed no depression. When the
ether was removed from the neutral fraction and the residue
recrystallized from iso6ctane, 0.8 g. (409%) of unreacted
III, m.p. 119-121° (mixed m.p. showed no depression) was
obtained. When the isotctane filtrate was cooled in an ice—
salt mixture, a yield of 0.2 g. (85%) of benzhydrol, m.p.
63-65°, was obtained. A mixed m.p. with an authentic
sample showed no depression.

Reaction of Phenylbenzoyldiazomethane with Benzoin.
Desyl p-Toluenesulfonate.—In an attempted synthesis of
I, a solution of 22 g. (0.10 mole) of phenylbenzoyldiazo-
methane!® in 100 ml. of dry benzene was added over one-
half hour to 21 g. (0.10 mole) of benzoin and 19 g, (0.10
mole) of p-toluenesulfonic acid monohydrate from which
the water had been previously distilled. The red color of
the diazo compound disappeared instantly. The yellow
solution was refluxed for two hours, cooled and washed with
water. The benzene was then removed by distillation under
reduced pressure and the glassy residue recrystallized from
an ethanol-benzene mixture. After three recrystalliza-
tions from ethanol and three from a hexane-acetone mix-
ture, 19.3 g. (54% yield) of desyl p-toluenesulfonate was
obtained, m.p. 107-108.5°, On subsequent runs the prod-
uct could be obtained in 90% yield by leaving out the ben-
zoin and elimination of the recrystallizations from ethanol.
An attempt to synthesize I by treating benzoin with desyl
toluenesulfonate and pyridine in benzene (refluxing solu-
tion for 24 hours) gave only unreacted starting material
(54%).

Anal. Caled. for CyH;3s05: C, 68.8; H, 5.0; S, 8.5.
Found: C, 68.7; H, 5.3; S, 8.7.

Synthesis of Desyl Trityl Ether (VI).—The procedure
used was similar to Method B for the synthesis of I. A
solution of 26.5 g. (0.125 mole) of benzoin, 34.3 g. (0.130
mole) of triphenylcarbinol and 0.4 g. (0.0002 mole) of p-
toluenesulfonic acid monohydrate in 500 ml. of benzene was
refluxed in the apparatus used above for three days. The
solution was washed with sodium bicarbonate solution and
the benzene removed under reduced pressure. The residue
was triturated with periodic acid (15 g., 0.078 mole) in 200
ml. of ethanol-water. The supernatant liquid was de-
canted from the yellow oil which after being triturated
several times with ethanol crystallized. Recrystallization
?fgg;. solid from ethanol yielded VI (15 g., 269, m.p. 127-

28°).

Anal. Caled. for C3Hy0,: C, 87.2; H, 5.8. Found:
C,87.4; H, 5.8.

When VI (1.0 g., 0.0022 mole) was heated under reflux
with 2 ml. of concentrated hydrochloric acid in 50 ml. of
ethanol it was reconverted to benzoin (0.4 g., 85% yield,
m.p. 131-134°) and 0.5 g. (829) of triphenylcarbinol,
m.p. 153—-157°. Recrystallization from benzene raised the
m.p. of the latter to 158-161°. In each case a mixed m.p.
with an authentic sample showed no depression.

Reaction of VI with Potassium Hydroxide.—A solution
of VI (15.0 g., 0.033 mole) in 200 ml. of 1 N potassium hy-
droxide in ethanol was refluxed for one hour. Concentra-

(13) C. D, Nenitzescu and E, Solomonica, Organic Syntheses, 18, 62
(1935),
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tion of the solution and addition of 100 ml. of water gave  148-150°. Mixed melting points with an authentic sample
8.5 g. (93%) of triphenylmethane, m.p. 9Q—93°, after one  showed no depression.

recrystallization from ethanol. Mixed melting points with A similar reaction carried out for only five minutes gave
an authentic sample were not depressed. Sublimation of g yield of 269 of triphenylmethane, m.p. 85-91° and 33%
the acid fraction for one hour at 100° and 1 mm. pressure  of benzilic acid, m.p. 149-151°, as well as 64% recovered
gave 0.3 g. of benzoic acid, m.p. 118-120° (no depression v, m.p. 125-128°. ’

with an authentic sample). Crystallization of the residue ’

from water gave 6.6 g. (889 vield) of benzilic acid, m.p. NEW YorK 27, N. Y. REcEIVED NOVEMBER 25, 1050

[ConTRIBUTION FROM THE CHEMISTRY LABORATORY OF THE UNIVERSITY OF MICHIGAN]

Synthesis of Isoequilenin via the Diels—Alder Reaction. The Configuration of the C/D
Ring Juncture of the Estrogenic Hormones

By W. E. BACEMANN AND JoHN CONTROULIS'

The Diels—Alder reaction of 1-vinyl-8-methoxy-3,4-dihydronaphthalene with mesaconic acid yielded two structurally
isomeric adducts, the structures and configurations of which were established. The anhydride adduct formed from maleic
anhydride and the diene, the corresponding acid and the dimethyl ester, all of which have a 1,2,3,9,10,10a-hexahydrophenan-
threne structure, were isomerized to 1,2,3,4,9,10-hexahydrophenanthrene derivatives. A number of hexahydrophenanthrene
compounds were dehydrogenated to tetrahydrophenanthrene compounds at 80°. Several ¢is to {rans isomerizations and a
trans to c¢is epimerization were carried out. By dehydrogenation and an Arndt-Eistert reaction one of the adducts was
converted into an intermediate in the synthesis of isoequilenin.

Dane and co-workers? obtained cis-7-methoxy- that a trans unsaturated acid could add to a diene
1,2,3,9,10,10a - hexahydrophenanthrene - 1,2 - dicar-  in the Diels—~Alder reaction. We have found that
boxylic anhydride (Ia) by the reaction of 1-vinyl-6- l-vinyl-6-methoxy-3,4-dihydronaphthalene reacts
methoxy-3,4-dihydronaphthalene with maleic an- with mesaconic acid (methylfumaric acid) in
hydride and prepared the dimethyl ester IITa boiling propionic acid to give a mixture of the two
of the corresponding acid. By hydroly-

sis of the anhydride and of the ester we A0 co
have now prepared the dicarboxylic acid /C/ \0 /\l/ \0
Ila. When the acid was kept at its melt- . . /

ing point (215°) a new anhydride was 7 \} ‘ “Neo” / 1/ \]/ \CO/
produced. The ultraviolet absorption b ) |

spectra (Figs. 1 and 2) showed that the (y o/ N CHQO/\ N

double bond had shifted to a new position Ia ' b

of conjugation with the aromatic ring and M.p. 203-204° M.p. 123-124°

the new anhydride must be ¢is-7-meth- Max., 272 my (log e 4.20) Max. 286 mu (log ¢ 4.24)
oxy-1,2,3,4,9,10-hexahydro- 1,2 -dicarbox- Hydrolysis Heat

ylic anhydride (Ib). The new location of .. COOH e 4 COOH
the double bond would account for the 1 ‘y/ /\’/

increase in the position of the absorption |

i H H
; . o
maximum. When the acid IIa and its V NN HC VaVs VAN
dimethyl ester IIla were warmed with @/\! COOH AcOH L } ! CooH
hydrogen chloride in acetic acid the iso- N ; N ’
meric acid IIb and ester Ilc, respectively, CHsO/ 4 CHsO/ N
were produced. The correspondence of a IIb

; . , M.p. 210-215° M.p. 195-198°
:ﬁ: rflgr";’nii‘ignalécfl ?ﬁ?ﬁsstff ggils};ﬁgggé Max., 265 mp (log ¢ 4.21) Max., 276 my (log ¢ 4.20)
and diazomethane. As shown in Chart I, l CH:N, J, CH:X;
which shows the interrelationships, the ,COOCH; A~ _/COOCH;
melting points of the members of the “b™ ﬁﬁ/ ‘D
series were lower than those of the ‘“‘a’ o o |
series and the position of the maxima /\/\/ . COOCH, _aal Ny NCOOCH,
were shifted to the regions of higher wavc o AcOH | i
length. The curves of the “‘a” series /v\\ v PAN
(Fig. 1) show an inflection or second CH:O 11;' CH,0 o
maximum at 285-290 my which is not " s R )
: ) . M.p. 117 M.p. 65
F()If‘eizen;) in the members of the "b” series  yfox, 264 mu (log € 4.28) Max., 274 mu (log ¢ +.217
Bachmann and Scott! showed unequivocally structurally isomeric adducts, (rams-2-methyl-7-
1) From the Ph.D. dissertati oulis, ] methoxy - 1,2,3,4,9,10 - hexahydrophenanthrene-
52; E. I?a;e?O.hH(‘is:‘f.er&ﬁnBO?ngie{f Zﬁdc;.ngf:h‘::i;t{‘f:;.l,gnsgz, 39 1,2-dicarboxylic acid (IV) and irans-1-methyl-7-
(1987). methoxy - 1,2,3,4,9,10 - hexahydrophenanthrene-

(8) These results are in agreement with those of J. Heer and K. 2-dicarboxvlic acid (VI he reaction i W
Miescher, Helv. Chim. Acta, 81, 219 (1948), on related compounds. 1f’ ta E yd ) d(th) ’]ide fea do t S. SiO
(4) W. F. Bachmann and 1. B. Scott, TH1s JournarL, T0, 1458 ( our to nive days) an € yie oI products 1s low

11948). (presumably on account of polymerization or de-



