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bath at 140° for eight hours. The product was isolated as
the free base by crystallization from 509% ethanol and
water; yield, 2.0 g. (80%).

Other Heterocyclic Substituted Aminoquinaldines.—4-
Chloro-6-methoxyquinaldine (0.02 mole) was mixed well
with 0.022 mole of the desired heterocyclic amine, 7. e., 8-
aminoquinoline, 8-amino-6-methoxyquinoline, thionine
(0.011 mole), and 5-aminoindazole. The reaction mixture
in each case was heated in an oil-bath at 160~175° for three
hours. The products were isolated and purified by wash-
ing the residues with 5%, sodium hydroxide then numerous
crystallizations from 909, ethanol; yields, approximately
60 to 70%.
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Summary

A, relatively simple and economical process for
the preparation of basically substituted propyl-
amines has been reported.

4-Chloro-6-methoxyquinaldine has been con-
densed with a few basically substituted ali-
phatic amines and several heterocyclic amines
to give the corresponding 4-substituted quin-
aldines,

DgeTrorr, MICH.
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The Synthesis of Condensed Ring Compounds.

VIII. Further Applications of the

Dienyne Double Addition Reaction'

By Lewis W, Butz aNp Lroyp M. JOSHEL?

Although it has not yet been found possible to
realize the previously mentioned aim of adding
ethylene to dienynes,® the dienyne double addi-
tion reaction has been extended by the observa-
tion that methyl and ethyl fumarates can serve
as dienophiles in this process. As was expected,
the 6,7,11,12-tetracarbomethoxy-8(14),9-chrysi-
tadiene (I)* formed by the reaction of dicyclo-
hexenylacetylene and methyl fumarate proved to
be a stereoisomer of the tetramethyl ester (IV)S
prepared from the maleic anhydride adduct III.%
By analogy with the Diels—Alder synthesis, it is
to be expected that maleic anhydride will yield
products with cis-anhydride groups and that alkyl

(1) This work was supported by an appropriation from Bankhead—
Jones funds (Bankhead—Jones Act of June 29, 1935) and is part of an

investigation being carried out under the Physiology of Reproduction
Project, a cobperative project of the Bureau of Animal Industry and

the Bureau of Dairy Industry. Not subject to copyright. Paper
VII, J. Org. Chem., 7, in press (1942).
(2) Present address: Chemicals Branch, War Production

Board, Washington, D. C.

(3) Joshel and Butz, THIS JOURNAL, 68, 3350 (1941).

(4) For convenience in referring to alicyclic structures of this type,
perhydrochrysene will be designated by the systematic name chrysi-
tane (suggested by guinol and guinitol) and derivatives will then be
named by employing the system of numbering universally adopted
for the closely related steroids.
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(5) This compound was prepared by Mr. Julian Feldman,
(6) Joshel, Butz and Feldman, Tris JOURNAL, 68, 3348 (1941),

fumarates will yield trans-1,2-diesters. The con-
figurations of carbon 6 relative to carbon 7 and of
carbon 11 relative to carbon 12 in these com-
pounds may accordingly be considered as deter-
mined by the method of preparation. The other
stereochemical relations illustrated have not been
demonstrated but are suggestions partly based
on the assumption that the rules developed for the
Diels—Alder reaction? may be applicable to the
dienyne double addition reaction. We have not
indicated any configurations at the various angu-
lar centers since these are entirely uncertain at the
present time. The diene esters I, II, and IV all
exhibit characteristic absorption spectra® with

"molecular extinction coefficients of 24,000-24,500

at 2560-2570 A2

In addition to their different melting points,
the contrast between I and IV is sharply illus-
trated by their respective behaviors toward hy-
drogen. IV,like the tetracarbomethoxysteradiene
possessing the same configuration,?® readily ab-
sorbs one and only one mole of hydrogen in the
presence of Adams catalyst with the formation
in high yield of a compound of probable structure
V. TUnder the same conditions, I absorbs no hy-
drogen whatsoever.

In view of the invariable presence of the 3-hy-
droxyl or 3-keto group in mnaturally occurring’
steroids, it is of interest that 4-methoxycyclo-

(7) Alder and Stein, Angew. Chem., 50, 510 (1937); Alder and
Windemuth, Ber., 71, 1939 (1938),

(8) Butz and Joshel, THis JoURNAL, 68, 3344 (1941).

(9) The absorption spectra were determined by Dr. Russell E.
Davis and Mr. Harry Bastron of this Bureau.
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’ ROOCCH Experimental
+ 2 (l% — trans-6,7-trans-11,12-Tetracarbo-
‘ N/ HCCOOR methoxy - 8(14),9 - chrysitadiene
“ (I).—Freshly distilled dicyclohex-
enylacetylene®!? (5.6 g.) and di-
COOR methyl fumarate (10.0 g.) were
ROOC. heated under nitrogen in a sealed
tube at 175° for twenty-four hours.
Oj ”“" No rediction On vacuum distillation of the prod-
,/ V2N uct, 3.1 g. of the dienyne and 6.6 g.
of the ester were recovered. The
U\/»-COOR viscous, amber residue (5.4 g.) was
crystallized from methanol furnish-
COOR ing 2.2 g. (15%, or 349, based on
the dienyne consumed) of colorless
%I {% : &HH: prisms; m. p. 107-110°. A portion
l recrystallized for analysis melted at
o 111.6-112.6°,
4% COOCHa COOCH; Anal. Caled. for CuHuOs: C.
CH;OOC\ CH;00C, \\/\ 656.8; H, 7.2. Found: C, 65.8;
k ]/ \J H, 7.1,
H. A Somewhat lower yields were ob-
_},? { NN tained when the reaction was run at
. 200° for four hours or at 150° for
\_/ -_COOCH’ | \./ "COOCH; forty-seven hours, Treatment at
i 150° for four hours resulted in al-
COOCH3 COOCHs most quantitative recovery of the
v v starting materials.

hexenyleyclopentenylacetylene (VI)* combines
with two moles of methyl fumarate to form 3-
methoxy - 6,7,11,12 - tetracarbomethoxy - 8(14),9-
steradiene (VII). In comparing this reaction with
the dienyne double addition reactions described

CH,00CCH
HCCOOCH;

Y k/ o

CHOS
VI

above, it should be mnoticed that the intro-
duction of the methoxyl group produces another
asymmetric carbon atom and consequently the
possible number of stereoisomeric products is
doubled. This may account for the fact that
the product of this reaction has not been ob-
tained crystalline. It does contain the theoreti-
cal amounts of carbon and hydrogen, and exhibits
an absorption spectrum characteristic of this
class of compounds®® with a maximum at 2550 A.
(e = 17,000).

(10) Marvel and Walton, J. Org. Chem., T, 88 (1942). We
gratefully acknowledge Dr. Marvel's gift of a large sample of this
dienyne.

—

trans-6,7-trans-11,12-Tetracarbo-
ethoxy-8(14),9-chrysitadiene (II).—The above dienyne
(7.0 g.) and diethyl fumarate (20 g.) were heated under
carbon dioxide in a sealed tube at 175° for seven hours.
On vacuum distillation of the product, 5.4 g. of the dienyne
and 18.1 g. of the ester were recovered. The yellow, vis-
cous residue (3.2 g.) was crystallized from ethanol-water
furnishing 1.4 g. (7%, or

COOCH; 319, based on the dienyne

consumed) of colorless

CHBOOC*", \ prisms; m. p. 87-89.5°.
The analytical sample

melted at 90-91°.

/\J//\/

Anal. Caled. for Cgo-

CHzO v./’ \COOCH" H¢20sl C, 679, H, 8.0.
] * . .

VIT COOCH, Found: C, 68.3,68.1; H,

7.6,7.4.

ci5=6,7-cis~11,12-Tetracarboxy-8(14),9-chrysitadiene.—
Two grams of the dianhydride (III)® was dissolved in 30
ml. of normal potassium hydroxide. The filtered solution
was cooled in ice and acidified to congo red with hydro-
chloric acid. The fine, white powder was separated by
centrifugation, washed with water, and dried, yielding 2.13
g. (97%) of tetra-acid; m. p. 256.5-258° dec. This acid
does not lend itself to recrystallization so the crude product
was analyzed.

Anal. Caled. for CoeHyeOs:
C,61.4; H,6.3.

C, 63.1; H, 6.3. Found:

(11) All melting points are corrected. Microanalyses by Dr. Carl
Tiedcke.
(12) Pinkney, Nesty, Wiley and Marvel, TRIs JourNaL, 88, 972

(19386).
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¢1s-6,7-cis-11,12-Tetracarbomethoxy-8(14),9-chrysita-
diene (IV).5—A suspension of 3.0 g. of the tetra-acid in
ether was cooled in ice and treated with an ethereal solution
of diazomethane from 9 ml. of nitrosomethylurethan.
Solution took place rapidly, and after standing a few
minutes the solution was filtered, evaporated, and the
residue crystallized from methanol, furnishing 2.85 g. of
colorless ester, m. p. 121-122,5° and 0.25 g. of slightly
lower m, p. (91%). The mixed m. p. with the stereo-
isomeric ester (I) was 97-121°.

Anal. Caled. for ConuOs:
C, 65.6; H, 6.8.

¢15-6,7-c1s-11,12-Tetracarbomethoxy-8-chrysitene (V).—
A solution of 1.01 g. of the tetra-ester (IV) in 20 ml. of
acetic acid was shaken with hydrogen in the presence of
100 mg. of Adams catalyst. One molecular equivalent of
hydrogen was absorbed in about four hours and then the
rate of absorption became negligible. After the catalyst
was filtered, the solvent was evaporated under reduced
pressure and the residue crystallized from methanol, yield-
ing 0.86 g. (85%) of colorless needles; m. p. 157-159°,
A portion recrystallized for analysis melted at 158-159°,

Anal. Caled. for CysHyeOs: C, 65.5; H, 7.6. Found:
C,654; H,7.6.

‘When the stereoisomeric tetramethyl ester I was treated
under the same conditions no hydrogen was absorbed be-
yond that required to reduce the catalyst, and an almost
quantitative recovery of starting material was obtained
from the reaction mixture.

3-Methoxy-irans-6,7-irans-11,12-tetracarbomethoxy-8-
(14),9-steradiene (VII).—Six grams of freshly distilled 4-

C, 65.8; H, 7.2. Found:

SYNTHESIS OF SOME ALKYLRESORCINOLS
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methoxycyclohexenylcyclopentenylacetylene (VI)!? and 10
g. of methyl fumarate were heated under nitrogen in a
sealed tube for twenty-four hours at 175°. Upon vacuum
distillation of the resulting mixture, 3.3 g. of dienyne
and 6.3 g. of ester were recovered, leaving a viscous,
amber residue in the flask (6.6 g., 45%). As yet this
product has resisted all attempts at crystallization. It
distills at 10~% mm. (bath about 150°) yielding an almost
colorless glass, which was used for analysis and absorption
spectrum,

Anal. Caled. for CosHgyOg:
C,63.7; H,86.9.

C, 63.7; H, 7.0. Found:

Summary

Dicyclohexenylacetylene combines with two
moles of methyl or ethyl fumarate to form a 6,7,-
11,12-tetracarboalkoxy-8(14),9-chrysitadiene.* A
stereoisomeric tetramethyl ester was obtained
via the adduct from this dienyne and maleic an-
hydride. The latter diene ester readily absorbs
one mole of hydrogen whereas the diene ester
from methyl fumarate absorbs no hydrogen under
the same conditions.

A 3-methoxy-6,7,11,12-tetracarbomethoxy-8-
(14),9-steradiene was obtained from 4-methoxy-
cyclohexenylcyclopentenylacetylene and methyl
fumarate.
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Vicinal Substituted Resorcinols.

II.

Alkylresorcinols. The Synthesis of

v-n-Hexyl, y-n-Heptyl and v-#-Octylresorcinols

By ALFRED RusseELL aND H. C. GULLEDGE!

A series of the higher n-alkyl vicinal substi-
tuted resorcinols was prepared for the purpose
of comparing their antiseptic properties with the
well known isomeric 4-n-alkyl- and 3-n-alkylre-
sorcinols. The lower alkyl vicinal resorcinols have
previously been shown to have no value as anti-
septics.? It is generally known that in the case
of the 4-alkyl- and 5-alkylresorcinols, an increase
in the number of carbon atoms in the alkyl group
increases the antiseptic properties of the cor-
responding alkylresorcinol, reaching a maximum
at hexylresorcinol.

Various investigators have prepared vicinal
or 2-alkylresorcinols readily by the general scheme
of Limaye.® Russell, et al.,> however, were un-
able to prepare 2-n-hexylresorcinol by this scheme

(1) Present address: Krebs Pigments Department, E. I. du Pont
de Nemours and Company, Inc., Newport, Delaware.

(2) Russell, Frye and Mauldin, THIs JOURNAL, 68, 1441 (1940),

(3) Limaye, Ber., 67B, 12 (1934).

due to the fact that the intermediate 4-methyl-7-
caproyl-oxycoumarin did not undergo the Fries
rearrangement.

Haller* obtained 2-isoamylresorcinol in good
yield from 2,6-dimethoxybenzonitrile. The gen-
eral scheme of Haller was chosen as the most
likely route to the preparation of the higher
vicinal alkylresorcinols since in this Laboratory
2,6-dimethoxybenzonitrile had been prepared in
fair yields (259,) from m-dinitrobenzene by a
modification of Mauthner’s® method.

OCHs 1) rvex OCHs  pycy,
2) Hydrolysi COR
Sy, (@ Hydrolysis OCH,
OH 0"
Zn/Hg + HCI
QCOR arer s QCH;R
of oftt

(4) Haller, THIS JoUrNAL, 55, 3032 (1933).
(5) Mauthner, J. preki. Chem., [2] 121, 261 (1929).



