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The syntheses of various oxidation states of the novel benzo(l, 2]lcyclohepta(3, 4, 5-d, e]-

isoquinoline ring system is described.

The ring system was obtained by the Schmidt
rearrangement, with exclusive alkyl migration,

of 1,6,7,11b-tetrahydro - 2H ~ dibenz-

[cd, hlazulen-2-one and by a Bischler-Napieralski reaction of suitable derivatives of

10, 11-dihydro-5H-dibenzola, dlcycloheptene - 5 - methylamine.

4,5,10,11 - Tetramethoxy

derivatives of the new ring system were best prepared by a Pictet-Spengler reaction

of the appropriate amine.

The 10, 11 -dihydrobenzola, djcycloheptene ring
system (I) is present in several compounds with
interesting biological properties (1) and it was con-
sidered useful to elaborate this into other systems
by fusing an additional ring, e.g., between positions
4 and 5. We chose as starting material for this
investigation, 10,11 -dihydro-5H-dibenzola, d]cyclo-
heptene - 5 - ylideneacetic acid (II) (2) which was
smoothly hydrogenated to the saturated acid (II)
using Raney Nickel and this latter compound cyclized
with anhydrous hydrogen fluoride to give 1,6,7,11b-
tetrahydro-2H-dibenz[cd, hlazulen-2-one (IV). It was
converted to the oxime in high yield. Reduction of
IV with lithjum aluminum hydride, or preferably
with sodium borohydride, gave 2-hydroxy-1,6,7,11b-
tetrahydro-2H-dibenz[cd, hlazulene (V). Dehydration
of this alcohol was accomplished by the elegant
method of Traynelis, et al., (3) giving the hydro-
carbon (VI) in 96% yield. The 1,11b - position of
the double bond was assigned on the basis of the
n.m.r. spectrum which showed one vinylic proton
as a triplet centered at 3.23 7. The benzylic proton
at the 2-position showed up as a doublet centered at
6.55 7, and the four equivalent (4) protons of the
ethylene bridge gave a sharp singlet at 6.91 7.
Since this work was completed, the synthesis of IV
has been reported by van der Stelt, ef al., (5) from
the acid chloride of ITII, and Galantay, ef al., (6) have
reported the synthesis of the fully unsaturated 2H-
dibenzfcd, hlazulen-2-one.

Attempts to realize the Beckmann rearrangement
of the oxime of IV under various conditions were
without success, but treatment of IV with sodium
azide in molten trichloroacetic acid at 70° gave a
single lactam in 80% yield. It was the isocarbo-
styril (VII) rather than the expected carbostyril
derivative (VII). The structure of VIII was assigned
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by examination of the ultra-violet spectra of iis
lithium aluminum hydride reduction product IX which
was unchanged when taken as the hydrochloride salt,
or, in the presence of sodium hydroxide. The
formation of this isocarbostyril was not anticipated
in view of the expected behaviour of cyclic aryl
alkyl ketones in the Schmidt rearrangement (7) where
aryl migration is usually observed. We considered
that the high yield of the isocarbostyril (VIII) might
have been due to the ridigity of the system (IV)
imposing a configurational preference on an assumed
iminodiazonium ion intermediate. Thus, the Schmidt
rearrangement of the indanone (X) formally derived
from IV by cleavage of the 6,7-bond and prepared
from the acetic acid (XI) with anhydrous hydrogen
fluoride, was studied using conditions analogous to
those used for the rearrangement of IV. The iso-
carbostyril (XII) was obtained in 45% yield as the
only isolable product, its structure being assigned
on the basis of the ultra-violet spectra of its re-
duction product XHI. The Schmidt rearrangement
of 3-phenyl-1-indanone, using different conditions
from those above, has been reported (8) to proceed
normally giving a 25% yield of 3, 4-dihydro-4-phenyl-
carbostyril. The reaction of IV to give an iso-
carbostyril may be due to the non - sterospecific
rearrangement of an iminium cation intermediate
(9,10) where aryl migration would impose a high
degree of strain in the transition state (11).

The Schmidt rearrangement of the azulenone (IV)
represents the first synthesis of the benzoll,2]-
cyclohepta(3, 4, 5-d, elisoquinoline nucleus and while
the reaction proceeds in high yield it was apparent
that the ring system would be more readily ac-
cessible through the Bischler-Napieralski reaction
on a suitable substrate. The methylamine derivative
(XIV) was thus prepared from the carbonitrile (XV)
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by Raney Nickel catalyzed hydrogenation, or, by
lithium aluminum hydride - aluminum chloride re-
duction (12). Attempts to prepare XIV by lithium
aluminum hydride reduction of 10,11 -dihydro-5H-
dibenzofa, d]cycloheptene - 5 - carboxamide were un-
successful due to an unusual dehydrating action of
this reagent (13). The methylamine (XIV) was
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readily converted to the N-formyl (XVI) and N-
carbethoxy (XVII) derivatives with formic -acetic
anhydride (14) and with ethyl chloroformate, re-
spectively. Cyclization of the N-formyl derivative
(XVI) was best achieved with polyphosphoric acid,
yielding the Schiff base (XVII) which was reduced
with sodium borohydride to give the tetrahydroiso-
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quinoline derivative (IX) which had been obtained
previously by reduction of the isocarbostyril (VIII).
Cyclization of the N -carbethoxy derivative (XVII)
gave the isocarbostyril (VIII), alternatively obtained
by treating the methylamine (XIV) with phosgene and
cyclizing the crude isocyanate with polyphosphoric
acid. Attempts to obtain IX directly from XIV by
the Pictet-Spengler reaction were unsuccessful.

The Schiff base (XVIII) was dehydrogenated with
palladium on charcoal to yield the isoquinoline (XIX)
whose ultra-violet spectrum was similar to that of
4 - phenylisoquinoline (15) suggesting that a double
bond had not been introduced into the 7, 8~position.
This was confirmed by the following sequence: the
dehydrogenation product (XIX) was converted to its
quaternary methiodide and this reduced with formic
acid-triethylamine (16) to yield the corresponding
N - methyltetrahydroisoquinoline derivative whose
ultra - violet spectrum was virtually identical with
that of the des-methyl derivative (IX).

Two methoxylated analogs of the novel ring system
were prepared from 2,3,7,8-tetramethoxy-10,11-
dihydro-5H- dibenzola, d]cycloheptene~5-methylamine
(XX), which was obtained in good yield from 3,3'-
4,4'-tetramethoxydibenzyl (XXI) using a modification
of the published procedure (17). Treatment of the
isocyanate derived from XX with polyphosphoric acid
gave the tetramethoxyisocarbostyril (XXII) in low
yield. Attempted cyclizations of the formamide
(XXIII) to the tetramethoxy Schiff base corresponding
to XVII using polyphosphoric acid, phosphorus
oxychloride, or polyphosphoric ester (18) under a
variety of conditions were unsuccessful. The tetra-
methoxylated ring system (XXIV) was best obtained,
taking advantage of the activating effect of the 3-
methoxyl group, through a Pictet-Spengler reaction
of XX, in 39% yield. .The required starting material
for the tetramethoxy series, the dibenzyl (XXI) was
obtained by catalytic hydrogenation of the stilbene
(XXV) as described (19), or alternatively, by the
hydrogen-transfer method of Braude, ef al., (20)
(see Experimental). The dibenzyl (XXI) has also
been prepared by a two-stage reduction of veratroin
(17,21) but the method is impractical on a large
scale. We have investigated the preparation of XXI
by a direct Wurtz-type coupling of 3,4-dimethoxy-
benzyl chloride. The use of sodium, magnesium
with ferric chloride (22), or phenyl lithium (23) as
catalyst gave none of the desired product. Using
magnesium alone (24), traces of XXI were obtained,
and with sodium and tetraphenylethylene (22), a 37%
yield was obtained, but this could not be reproduced
on a large scale. Attempted preparation of the
10,11-dehydro analog of XX by the reaction of the
stilbene (XXV) with aminoacetal was unsuccessful.

Further chemical and biological properties of
compounds containing this ring system are under
study.

EXPERIMENTAL

Melting points were taken on a Thomas-Hoover apparatus and are

Benzol[1, 2]cyclohepta[3, 4, 5-d, e]isoquinoline Ring System
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corrected. Analyses were done by Mr. W. Turnbull and staff of our
Laboratories.

10, 11-Dihydro-5H-dibenzola, djcycloheptene-5-acetic acid (II).

10, 11 - Dihydro-5H -dibenzola, dleyclohepten-5-ylideneacetic acid (II)
(2) (29.0 g.) was dissolved in anhydrous ethanol (125 ml.) and 10%
palladium on charcoal (2.0 g.) was added. The mixture was hydro-
genated at 40° and 50 p.s.i. for 9 hours. The catalyst was removed
by filtration and the filtrate evaporated. Crystallization of the residue
from benzene yielded II, m.p. 163-164° (21.8 g., 75%) A max (EtOH),
266 mu (e, 620). Lit. m.p. 159-161° (5).

Anal. Caled. for CyqH;g0,: C, 80.92; H, 6.39.
H, 6.37.

1, 6, 7, 11b-Tetrahydro-2H -dibenz[cd, hjazulen-2-one (IV).

Found: C, 80.62;

The acetic acid derivative (III) (92. 0 g.) was dissolved in anhydrous
hydrogen fluoride (500 ml.). After 48 hours, the remaining hydrogen
fluoride was removed by distillation and the residue was distributed
between 10% agueous sodium hydroxide and chloroform. The chloro-
form phase yielded a solid residue which on crystallization from a
chloroform - methanol mixture gave compound IV, m.p. 219-220°
(65.1 g., 75.5%), » max (EtOH), 247 (¢, 10,050), 297 myu (e, 2,670);
v max (CHCly), 1700 ecm™. Lit. m.p. 213-215° (5).

Anagl. Caled. for CyyHyO: C, 87.15; H, 6.02. Found: C, 86.86;
H, 5.86.

The oxime was prepared with hydroxylamine hydrochioride in re-
fluxing pyridine and had a melting point of 186-188° (ethyl acetate-
benzene).

Anal. Caled. for CyyH(gNO: C, 81.9; H, 6.06; N, 5.62.
C, 82.12; H, 6.25; N, 5.67.

2-Hydroxy-1, 6, 7, 11b-tetrahydro-2H~dibenz{cd, h}azulene (V).

Found:

The ketone (IV) (1.0 g.) was dissolved in methanol (20 ml.) containing
sodium borohydride (500 mg.) and the mixture refluxed for 16 hours.
The methanol was removed #n vacxo and the residue distributed be-
tween water and chloroform. The organic phase yielded the product
m.p. 161-162° (benzene) (950 mg., 95%).

Anal, Caled. for CyyH;;0: C, 86.77, H, 6.43.
H, 6.42.

This product was also obtained in 37% yield by lithium aluminum
hydride reduction of the ketone in tetrahydrofuran.

6, 7-Dihydro-2H-dibenz{cd, hlazulene (VI).

2-Hydroxy-1, 6, 7, 11b-tetrahydro-2H -dibenz{cd, h]azulene (V) (5.3 g.)
was dissolved in anhydrous dimethylsulfoxide (55 ml.) and the mixture
heated at 160° under nitrogen for 34 hours. At the end of this period
thin layer chromatography showed that no starting material was
present. The dark red reaction mixture was poured into water (300
ml.) and extracted with benzene to give a red oil which was chromato-
graphed on activity I, neutral alumina. Elution with hexane gave a
colorless oil (4.7 g., 96%) which solidifies on standing. Crystallization
from hexane gave the pure product, as colorless prisms, m.p. 90-
90.5°, A max (EtOH), 240, 269, 291, 302 mu (¢, 2,360, 3,590, 6,215,
23,270 resp.). ’

Anal. Caled. for CyqHy: C, 93.53; H, 6.47.
H, 6.37.

The compound is sensitive to light and on standing the color changes
to pink.

1,2,3,1,8,12b-Hexahydrobenzo[1,2]cycloheptal3, 4, 5-d,e]isoquinolin-3-
one (VIII).

Found: C, 86.72;

Found: C, 92.96;

(a) The ketone (IV) (4.5 g.) was dissolved in molten trichloro-
acetic acid (45 g.) and sodium azide (2.4 g.) was added. The mixture
was heated and stirred on the steam bath for 30 minutes, allowed to
remain at room temperature for 24 hours, then poured into iced water,
made alkaline with ammonium hydroxide and extracted with chloroform
to yield a solid (2.4 g.). Crystallization from a chloroform-hexane
mixture yielded compound VIII, m.p. 173-175% v max (CHCl),
1672 ¢m™, A max (EtOH), 235 mp (e, 10,220),

Anal. Caled. for CyHygNO: C, 81.9; H, 6.06; N, 5,62,
C, 82.2; H, 5.89; N, 5,73,

(b) The N-carbethoxy derivative (XVII) (1.0 g.) was dissolved in
polyphosphoric acid (20 g.) and heated at 120-150° for 2 hours. The
reaction mixture was distributed between aqueous 10% sodium hydr-
oxide and chloroform. The chloroform phase yielded the title com-
pound, m.p. 173-175° (750 mg.).

Found:

(c) The hydrochloride of the methylamine (XIV) (9.2 g.) was sus-
pended in toluene (200 ml.) and a slow stream of phosgene was bubbled
through the stirred solution until the mixture was homogenous (ca.
1.5 hours). The cooled solution was evaporated in vacuwo to yield
the crude isocyanate derivative v max (CHCly), 2250 em™ (NCOp
which was heated with polyphosphoric acid (75 g.) for 2 hours at
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150 T 10° to yield the lactam (VII) (4.5 g.), m.p. 170-173°,

1,2,3,7,8,12b - Hexahydrobenzo[1, 2]cycloheptal[3, 4, 5 - d, elisoquinoline
(IX).

(a) The lactam (VII) (2.1 g.) and lithium aluminum hydride (1.0
g.) were combined in tetrahydrofuran and refluxed for 16 hours to
yield the compound IX (2.0 g.), m.p. 88-90° (ethyl acetate-petroleum
ether). The hydrochloride had a melting point of 280-284° (ethanol-
ether), A max (EtOH), 273 (e, 684), 266 mu (¢, 768) unchanged on
addition of sodium hydroxide.

Anal. Caled. for CyjHygCIN: N, 5.15; Cl, 13.05.
Cl, 13.11.

(b) To the Schiff base (XVIII) (50.0 g.) in ethanol (300 ml.) was
added sodium borohydride (20.0 g.) and the mixture refluxed for 16
hours. The ethanol was removed in vacuo and the residue was dis-
tributed between water and chloroform. The chloroform phase yielded
compound IX (43.5 g., 86%), m.p. 83-84° (benzene-hexane). The
N-acetyl derivative had a melting point of 120-123° (methanol).

Anal. Caled. for CyyHygNO: C, 82.28; H, 6.91; N, 5.05. Found:
C, 81.72; H, 6.71; N, 5.14,

Found: N, 5.16;

10, 11-Dihydro-5H-dibenzo(a, dlcycloheptene-5-methylamine (XIV).

(a) 10,11 -Dihydro-5H-dibenzola, dlcyclohepten-5-carbonitrile (XV)
(109.5 g.) dissolved in ether (1500 ml.) was added over 3 hours to
a mixture of lithium aluminum hydride (20.9 g.) and aluminum
chloride (73.3 g.) in ether (1250 ml.). The mixture was refluxed
for 2 hours then allowed to remain at 22° for 16 hours. Concentrated
hydrochloric acid (200 ml.) and water (1500 ml.) were added and the
ether was removed by distillation. The remaining aqueous mixture
was heated until all solids were dissolved, filtered and cooled to yield
the hydrochloride salt of compound XIV, m.p. >295° (96.2 g., T74%).
The analytical sample was crystallized from a methanol-ethyl acetate
mixture,

Anal. Caled. for CygHyyCIN: C, 73.97; H, 6.98; Cl, 13.65; N, 5.39.
Found: C, 73.81; H, 6.92; Cl, 13.66; N, 5.71.

(b} The carbonitrile (XV) (2. 0 kg.) was dissolved in methanol (8 1.)
containing anhydrous ammonia (765 g.). Raney Nickel (200 g.) was
added and the mixture hydrogenated at 1100 p.s.i. for 7 hours at
70-75°. The catalyst was removed by filtration and the filtrate was
fractionally distilled to yield compound XIV (1.56 kg. 78%), b.p. 127°
(0.15 mm.), n® 1,6122.

Anal. Caled. for CygHyyN: C, 86.05 H, 7.67; N, 6.27.
C, 86.08; H, 7.51; N, 6.16.

Found:

N-Formyl 10, 11 - dihydro-5H-dibenzo[a, dlcycloheptene-5-methylamine
(XVT).

Formic acid (476 ml.) and acetic anhydride (1126 ml.) were heated
together for 2 hours at 60°. To this mixture at 22° was added the
amine (XIV) (1243 g.) over 1 hour with stirring. After remaining
at 22° for 16 hours the mixture was poured onto cracked ice and the
resultant precipitate extracted with chloroform to yield compound XVI
(1158 g., 82.5%), m.p. 109-110° (benzene-hexane), A max (EtOH),
264 my (€, 586), v max (CHCly), 1690 em™,

Anal. Caled. for CyyH;yNO: C, 81.24; H, 6.82; N, 5.77. Found:
C, 81.39; H, 6.88; N, 5.88.

N-Carbethoxy 10,11-dihydro - 5H - dibenzola, d]cycloheptene-5-methyl-
amine (XVII).

The amine (XIV) (6.7 g.) was added to a mixture of ethylene di-
chloride (80 ml.) and 1 N sodium hydroxide (33 ml.). Ethyl chloro-
formate (3.58 g.) was added over 30 minutes with vigorous stirring
at 0°. The reaction mixture was kept at 22° for 3 hours, the organic
phase was separated, to yield compound XVII, m.p. 77-79°, (5.6 g.,
63.5%) from ethyl acetate -hexane); v max (CHCly), 1715 cm™, A
max (EtOH), 263 mu (e, 589).

Anal. Caled. for CygHyNOs: C, 77.25, H, 7.17, N, 4.74. Found:
C, 77.54; H, 7.39; N, 4.67.

1,7,8,12b-Tetrahydrobenzo[1,2]cyclohepta[3,4,5-d,elisoquinoline (XVIII).

The N-formyl derivative (XVI) (1155 g.) was added to polyphosphoric
acid (5 kg.) and the mixture stirred and heated at 160° for 4 hours.
It was poured into water (80 1.) containing sodium hydroxide (5 kg.)
and extracted with chloroform to yield compound XVIII (875 g., 81.5%),
m.p. 108-109° (benzene), A max (EtOH), 253 mu (e, 10,200), v max
(CHCly) 1638 em™!,

Anal. Caled. for CyqHjgN: C, 87.51; H, 6.48; N, 6.00.
C, 87.50; H, 6.65 N, 6.09.

The hydrochloride salt was prepared with ethereal hydrogen chloride
and had a melting point of 205-207° (methanol-ether), A max (EtOH),
298 mp (€, 10,120) v max (Nujol), 1663 cm™!.

Anal. Caled. for CyqHgCIN: Cl, 13.14. Found: CI, 13.53.

Found:
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7, 8-Dihydrobenzoll, 2]eycloheptal3, 4, 5-d, elisoquinoline (XIX).

The Schiff base (XVIII) (1.17 g.) and 10% palladium on charcoal
(500 mg.) were heated together for 45 minutes at 240° then cooled,
diluted with benzene and filtered. The filtrate was fractionally
distilled to yield compound XIX (1.05 g., 89%), b.p. 148-160° (0. 08-
0.10 mm.). The hydrochloride salt was obtained as a hydrate and
had a melting point of 199-201° (acetonitrile) A max (EtOH), 231.5
(e, 38,700), 306 (€, 8,970); 340 myu (e, 9,070).

Anal. Caled. for CyyHy(CIN-H,O: C, 71.45; H, 5.64; Cl, 12.41;
H,0, 6.3. Found: C, 71.83; H, 5.76; Cl, 12.41; Hy0, 6.4.

2-Methyl-1, 7, 8, 12b-hexahydrobenzo(1, 2]cyclohepta(3,4,5-d,elisoquino-
line.

The isoquinoline derivative (XIX) (3.0 g.) was dissolved in acetone
{15 ml.) and treated with methyl iodide (5 g.). After 2 hours at
room temperature a solid precipitate was obtained which was crystal-
lized from methanol to give 2-methyl-7, 8-dihydrobenzoll, 2]cyclo-
hepta[3, 4, 5-d, e]isoquinolinium iodide (2.7 g., 56%), m.p. 228-231°,
A max (EtOH), 290 my (e, 14,250).

Anal. Caled. for CygHygNI: 1, 34.01. Found: I, 34.06.

The isoquinolinium iodide (1.3 g.) was mixed with triethylamine
(1.4 ml,) and 90% formic acid (1.5 ml.) and heated on a steam bath
for 3 hours (16). Ten percent aqueous sodium hydroxide (50 ml.)
was added and the mixture extracted with ether to yield the compound
indicated in the heading above (500 mg.), m.p. 90-91° (hexane);
A max (EtOH), 262 mp (¢, 569). The hydrochloride had a melting
point of 266-270° (methanol-ether).

Anal, Caled. for CygHy,CIN: C, 75.65; H, 7.06; CI, 12.41. Found:
C, 75.95; H, 6.81; Cl, 12.41.

3, 3-Di-(0-tolyl)-2-propenoic Acid.

Ethyl magnesium bhromide prepared from ethyl bromide (6.54 g.,
0.06 mole) and magnesium (1.47 g., 0.06 mole) in tetrahydrofuran
(100 ml.) was treated with diethylamine (4.3 g., 0.06 mole) at 0°
and the mixture was refluxed for 30 minutes (25). A mixture of {-
butyl acetate (3.45 g., 0.03 mole) and di-(o-tolyl)-ketone (26) (4.2
g., 0.02 mole) was added in tetrahydrofuran (40 ml.) at 0° and the
mixture refluxed for 4 hours, poured into ice cold saturated aqueous
ammonium chloride and extracted with benzene to yield f-butyl 3-
hydroxy-3, 3-di-(o-tolyl)propionate as an oil (2.7 g.), v max (CHCly),
3450, 1700 em™!. This t-butyl ester was dissolved in glacial acetic
acid (50 ml.) and hydrogen bromide was bubbled in for 15 minutes.
The solution was poured into iced water and extracted with chloroform
to yield the title compound (2.5 g.), m.p. 142~144° (benzene), A max
(EtOH), 270 my (e, 9,700).

Anal. Calcd. for CyqHyg0: C, 80.93; H, 6.39. Found: C, 80.91;
H, 6.46.

3,3-Di-(o-tolyl)-propionic acid (XI).

3,3 -Di-(o-tolyl)-2-propenoic acid (22.0 g.) in ethanol (150 ml.)
was hydrogenated at 50 p.s.i. for 90 minutes at 40° in the presence
of 10% palladium on charcoal (2.0 g.). Filtration and concentration
of the filtrate yielded the title compound (20.0 g., 91.8%), m.p.
125-127° (benzene) A max (EtOH), 263 mu (€, 688).

Anal. Calcd. for CyyHyg0,: C, 80.29; H, 7.13. Found: C, 79.60;
H, 6.73.

4-Methyl-3-(0-tolyl)~1-indanone (X).

3,3-Di~(0-tolyl)propionic acid (XI) (18.0 g.) was dissolved in hydrogen
fluoride (200 ml.) and allowed to stand for 20 hours. The residue
after evaporation was distributed between chloroform and aqueous
sodium hydroxide solution. The organic phase yielded compound X
(12.8 g., 86%), m.p. 131-133° (benzene-hexane), v max (CHCly),
1710 cm™, A max (EtOH), 251 (e, 12,470), 298 my (e, 2,710).

Anal. Calcd. for CyyHigO: C, 86.40; H, 6.83. Found: C, 86.04;
H, 6.59.

5-Methyl-4-(o~tolyl)-1, 2, 3, 4-tetrahydroisoquinoline-1-one (XII).

The indanone (X) (4.6 g.) was dissolved in molten trichloroacetic
acid (46 g.) at 70° and sodium azide (2.3 g.) was added. The mixture
was stirred at 70° for 5 hours, diluted with water and extracted with
chloroform to yield the title isoquinoline-1-one (2.0 g.), m.p. 246-
250° (acetonitrile), v max (CHCly) 1675 cm™ and 3420 cm-l.

Anal. Caled. for CyqH;yNO: C, 81.24; H, 6.82; N, 5.57.
C, 81.49; H, 6.95; N, 5.60.

Found:

5-Methyl-4-(o-tolyl)-1, 2, 3, 4-tetrahydroisoquinoline (XIII).

The isoquinoline~2-one (XII) (1.05 g.) was dissolved in tetrahydro-
furan (40 ml.) and refluxed for 6 hours with lithium aluminum hydride
(1.0 g.). Addition of water (4.5 ml.) and filtration yielded compoun
XIII (900 mg.) m,p. 68-74° (hexane). The hydrochloride had a melting
point of 239-240° (methanol-ether); A max (EtOH), 264 mu (e, 526),
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unchanged on addition of sodium hydroxide.
Anal. Caled. for CyjHyCIN: N, 5.12; Cl, 12. 95,
Cl, 12.89.

Found: N, 5.19;

Cis-3,3',4,4'-Tetramethoxystilbene (XXV).

Powdered a-(3, 4-dimethoxyphenyl)-3, 4-dimethoxycinnamic acid (27)
(150 g.) was added in portions over 20 minutes to a stirred suspension
of copper bronze powder (19.1 g.) in quinoline (600 ml.) at 210°.
The temperature was raised to 220° and held there for 25 minutes.
The cooled mixture was diluted with benzene (2000 ml.) stirred well
and filtered through Celite. The filtrate was washed successively
with 4 N hydrochloric acid (insoluble material was removed by
filtration) followed by 5% sodium carbonate solution and then water;
this procedure avoids the formation of troublesome emulsions. Re-
moval of the solvent and recrystallization of the residue from methanol-
chloroform gave 95 g. (73%) of the stilbene, m.p. 119-120° (reported
(19), m.p. 117-118%.

3,3',4,4"-Tetramethoxydibenzyl (XXI).

(a) To a solution of sym-tetraphenylethylene (3.0 g.) in dry tetra-
hydrofuran (1000 ml.) kept under nitrogen was added a 50% sodium
dispersion in paraffin (Gray Chemical Inc., 20 g., 0.43 g.-atom).
When a deep red colour had developed, the mixture was cooled in an
acetone-dry ice bath and a solution of 3,4-dimethoxybenzyl chloride
(28) (18.7 g., 0.1 mole) in tetrahydrofuran (100 ml.) was added
dropwise over 4 hours. The excess of sodium was destroyed by the
addition of 2-propanol and the mixture was filtered. The solvent
wag removed #n vacuo, replaced with benzene and the solution was
washed with dilute hydrochloric acid. The crude product was tritu-
rated with pentane and recrystallized from methanol to give 5.6 g.
(37%) of product, m.p. 106-108°, undepressed on admixture with
material prepared by hydrogenation of tetramethoxystilbene (18).

(b) A mixture of the stilbene (XXV) (2.0 g., 0.007 mole) cyclo-
hexene (4.4 g., 0.054 mole) and 10% palladium-on-charcoal (0.7 g.)
in absolute ethanol (30 ml.) was heated under reflux with slow stirring
for 18 hours. There was obtained 1.6 g., (80%) of the dibenzyl, m.p.
108-109° (methanol).

2,3,1, 8 - Tetramethoxy-10, 11-dihydro-5H -dibenzo[a, djcycloheptene-5~
methylamine (XX).

Concentrated sulfuric acid (330 ml.) was added dropwise to a so-
lution of 3,3",4,4'-tetramethoxydibenzyl (XXI) (55.0 g., 0.18 mole)
and 2, 2-diethoxyethylamine (27.5 g., 0.21 mole) in glacial acetic acid
(1100 ml.) maintained in an ice-salt bath; the internal temperature
was not allowed to rise over 15°. The mixture was then kept for
20 hours at 0°, poured onto cracked ice and extracted with benzene.
The aqueous solution was made alkaline with 50% sodium hydroxide
solution, again keeping the temperature below 20°. The amine was
collected giving 44.0 g. (70%) of material, m.p. 122-126°, raised to
129-131° on one recrystallization from benzene-hexane (reported (17)
m,p. 129-130°). Carrying out the reaction at these low temperatures
considerably decreased the attendant decomposition. The hydrochloride
had a melting point of 243-246° (dec.) (from methanol).

Anal. Caled. for CyHpeCINO,-0.5CHOH: C, 62.20; H, 7.14; Cl,
8.95. Found: C, 62.04; H, 7.35; Cl, 8.93.

N-Formyl 2,3, 7, 8-tetramethoxy-10, 11-dihydro-5H-dibenzo[a, dlcyclo-
heptene-5-methylamine (XXIII).

The amine (XX) (20.0 g.) was formylated with formic-acetic an-
hydride derived from formic acid (5.2 ml.) and acetic anhydride
(12.1 ml.); the reaction temperature was kept below 40°. There
was obtained 10.0 g. (47%) of product, m.p. 147-148°,

Anal, Caled. for CyHpgNOg: C, 67.90; H, 6.78; N, 3,77, Found:
C, 68.14; H, 6.80; N, 3.69.

4, 5, 10, 11 - Tetramethoxy -1, 2, 3, 7, 8, 12b - hexahydrobenzol[1, 2Zjcyclo-
hepta[3, 4, 5-d, elisoquinolin-3-one (XXII).

Phosgene was bubbled over a 2 hour period into a stirred suspension
of the amine (XX)-hydrochloride (9.0 g., 0.02 mole) in nitromethane.
The precipitate gradually dissolved if the mixture was warmed slightly
from time to time. It was kept overnight at room temperature and
evaporated to give the isocyanate, v max (CHCly), 2275 em™, Cyeli-
zation with polyphosphoric acid (25 g.) for 30 minutes at 100° afforded
the crude lactam. It was triturated with ethyl acetate to remove
tarry material and recrystallized from acetonitrile to give 0.9 g.
(10%) of product, m.p. 247-248° (dec.).

Anal. Caled. for CyHyNOg: C, 68.28; H, 6.28, N, 3.79. Found:
C, 68.55; H, 6.41; N, 3.84.
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4,5,10, 11-Tetramethoxy-1,2,3,7,8,12b~hexahydrobenzo(l, 2}cyclohepta-
[3, 4, 5-d, e]isoquinoline (XXAV).

The amine (XX) (10.0 g., 0.03 mole) and 37% formaldehyde (3 g.)
were heated together on the steam-bath for 1 hour. Hydrochloric
acid (2:1; 10 ml.) was added and the mixture was stirred and heated
for a further 2 hours. It was poured into water and made alkaline
with sodium hydroxide. The product was extracted into dichloro-
methane to give 4.0 g. (39%), m.p. 191-193° (chloroform-methanol).

Anal. Caled. for C21H25N0‘: C, 70.96; H, 7.09; N, 3.94. Found:
C, 70.73; H, 6.86; N, 3.75.

The hydrochloride had a melting point of 244-247° (dec.) (ethanol).

Anal. Caled. for CyHagCINO;: Cl, 9.05. Found: Cl, 9.05.

REFERENCES

(la) M. A. Davis, S. O. Winthrop, R. A. Thomas, F. Herr,
M. P. Charest and R. Gaudry, J. Med. Chem., 7, 439 (1964). (b)
F. Haflinger and V. Burckhardt, "Psychopharmacological Agents",
M. Gordon, Ed., Vol. 4-1, Academic Press, New York, N. Y., 1964,
p. 35.

(2) 8. O. Winthrop, M. A. Davis, G. S. Myers, J. T. Gavin and
R. Barber, J. Org. Chem., 27, 230 (1962).

(3) V. J. Traynelis, W. L. Hergenrother, J. R. Livingston and
J. A. Valicenti, ibid., 27, 2377 (1962).

(4) In our experience these protons are ‘'equivalent' when C5 of
the dibenzocycloheptene system I is trigonal, or, symmetrically sub-
stituted, and, in the dibenzazulene system only when Cyb is trigonal.
In other situations, e.g., IV, V, VIII, IO and XV, the four protons
of the bridge are non-equivalent and their signal is split into a complex
multiplet.

(5) C. van der Stelt, A. Hassjes, H. M. Tersteege and W. Th.
Nauta, Rec. Trav. Chim., 84, 1466 (1965).

(6) E. Galantay, H. Agahigian and N. Parolella, Abstracts of
Papers, American Chemical Society Middle Atlantic Meeting, Feb, 3-4,
1966, Philadelphia, Pa.

(7) P. A. 8. Smith, '"Molecular Rearrangements", P. de Mayo
Ed., Part I, John Wiley and Sons, New York, N. Y., 1963, p. 522.

(8) E. F. M. Stevenson, J. Chem. Soc., 2557 (1956).

(9 P. T. Lansbury and N. R. Mancuso, Tetrahedron Letters,
2445 (1965).

(10) P. T. Lansbury, J. G. Colson and N. R. Mancuso, J. Am.
Chem. Soc., 86, 5225 (1964).

(11) R. Huisgen, J. Witte, H. Walz and W. Jira, Ann., 604, 191
(1957).

(12) R. F. Nystrom, J. Am. Chem. Soc., T7, 2544 (1955).

(13) L. G. Humber and M. A. Davis, Can. J. Chem., 44, 0000
(1966).

(14) C. W. Huffman, J. Org. Chem., 23, 727 (1958).

(15) G. Berti and P. Corti, Ann. Chim. (Rome), 48, 211 (1959).
(16) L. G. Yudin, A. N. Kost, Yu. A. Berlin and A. E. Shipov,
Zh. Obshch. Khim., 27, 3021 (1957); Chem. Abstr., 52, 8142 (1958).
(17) A. R. Battersby and R. Binks, J. Chem. Soc., 2896 (1955).
(18) Y. Kanaoka, E. Sato, O. Yonemitsu and Y. Ban, Tetrahedron
Letters, 2419 (1964).

(19) A. R. Battersby and I. A. Greenock, J. Chem. Soc., 2592
(1961).

(20) E. A. Braude, R. P. Linstead and P. W. D. Mitchell, #bid.,
3578 (1954),

(21) D. A. Guthrie, A. W. Frank and C. B. Purves, Can. J. Chem.,
33, 729 (1955).

(22) W. S. Lindsay, P. Stokes, L. G. Humber and V. Boekelheide,
J. Am. Chem. Soc., 83, 943 (1961).

(23) G. Wittig and H. Witt, Chem. Ber., 74B, 1474 (1941),

(24) H. J. Barber, R. Slack and A. M. Woolman, J. Chem. Soc.,
99 (1943).

(25) K. Sishido, H. Nozaki and O. Kurihara, J. Am. Chem. Soc.,
74, 6254 (1952).

(26) J. W. Cook, J. Chem, Soc., 1087 (1930).

(27) G. N. Walker, J. Am. Chem. Soc., 76, 3999 (1954).
(28) F. Krohnke, H. Schmeiss and W. Gottstein, Chem. Ber., 84,
131 (1951).

Received May 9, 1966 Montreal, Quebec, Canada



