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Previously we reported the synthesis of a spirobenzyliso-
quinoline (X) from the benzocyclobutenyl precursor (111)
as shown in Chart 1 (3)! This method is a simple and novel
reaction, but has the defects of poor yield and difficult
separation of the product. Therefore we have investigated
an alternative synthesis of the spirobenzylisoquinolines and
here wish to report the modified synthesis of this type of
compound. *

Chart 1

(1) co
—_—
CoH —
Me 2
R
OMe
MeO OMe
OMe
(11) (111) RY=R%=Me

(1v) RY=H, R%=Me

(v) RI-R%H

(v1) RI-R%-Me

(vi1) R'-H, R%Me

1 .2

I =R“=H
(VIII) R =R - /
NE

(N c1®
N
H—H,C S
OMe
MeO
(XI) R=Me
(XII) R=H

Condensation of the known l-carboxy-4,5-dimethoxy-1-
methylbenzocyclobutene (11) (3) with homoveratrylamine
(1) in the presence of dicyclohexylcarbodiimide in chloro-
form at room temperature gave the amide IV in 49% yield.
Treatment of 1V with phosphoryl chloride in boiling ben-
zene for 3 hours afforded directly the spirobenzylisoquino-
line IX in 45% yield. The structure was easily confirmed
by uv | A max (methanol 325 sh, 314, 294, 273 and 267 sh
nm; X max (methanolic hydrogen chloride) 325 sh, 312,
294,270,265 nm| and nmr (5) spectra, which showed two
sharp singlets at 4.62 and 5.36, typical of the exocyclic
methylenc group of ochotensine type compounds (4). The
methylation of this product (IX) with formalin and sodium
borohydride gave the N-methylspirobenzylisoquinoline (X)
in 72.5% yield, which was identical with the authentic
sample (3) in ir and nmr spectral comparisons and tle
behaviors in several systems.

The amides (111 and 1V) having a methyl substituent at
the 1 position of the benzocyclobutene ring gave the spiro-
benzylisoquinolines by the Bischler-Napieralski reaction (3),
but the amide (V) having no methyl substituent at the same
position afforded the corresponding 3,4-dihydroisoquino-
line hydrochlorides (VIII) (5).

Therefore, the different chemical behavior in the above
two types of amides must arise from the hyperconjugation
and steric effect of the methyl group. Thus, the 3,4-
dihydroisoquinoline hydrochlorides (VI and VII) formed
by Bischler-Napieralski reaction are unstable due to the
steric influence of the methyl substituent (6) causing
opening of the cyclobutene ring on heating and the gener-
ated o-quinodimethanes (XI and XI1) cyelise by the elec-
trocyclic process indicated to form the spirobenzyliso-
quinolines (IX and X).

According to the previous method (3), the conversion
of homoveratrylamine (I) into N-methylhomoveratryl-
amine and then amide (1) formation followed by synthesis
of the spirobenzylisoquinoline (X) proceeded in 3.1% yield.
The synthesis of X from homoveratrylamine (1) in the
present method has been achieved in 16% yield. Thus, we
have modified the synthetic method of the spirobenzyliso-
quinolines from the benzocy clobutenylisoq uinolines via
the o-quinodimethane intermeidates.
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EXPERIMENTAL

Nrir spectra were measured with a Hitachi H-00 spectrometer
with tetramethylsilane as an internal standard. 1Ir spectra were
tuken with a Hitachi 215 grating spectrometer, and uv spectra with
a Hitachi recording spectrophotomelter (EPS-3).

N-3.4-Dimethoxyphenethyl-4.5-dimetho xy-1-methylbenzocyclo-
butene-l-carboxamide (1V).

To a solution of 820 mg. of homoveratrylamine (I and 1 ¢. of
4.5-dimethoxy-t-methylbenzocyclobutene-1 -carboxylic acid (11)in
30 ml. of chloroform was added | g. of dicyclohexylcarbodiimide,
and the mixture was stirred for 6 hours at room temperature. After
separation of the undissolved material, the f(iltrate was washed
wilh 2% hydrochloric acid, 5% sodium hydrogen carbonate, and
waler, dried over sodium sulfate, and evaporated Lo leave 2.2 g, of
an oil, which was chromatographed on 44 g. of silica gel with
chloroform to afford 850 mg. of the amide (1V) as a pale yellow
oil: ir » max (chloroform) 3410 (NH) and 1640 em™! (CO); 6
(deuteriochlorolorm) 1.60 (3H, s, >CMe), 2.60-3.05 (611, m, 3 x
Cllp), 3.75 (3H, 5, OMe), 3.81 (911, s, 2 x OMe), 6.48 (111, s, Arll),
and 6.58-0.80 (411, m, Arll).

Py ot oy ot ! 1 ! .
17,2.27.3,3" 4 - Hexahydro-5,0,06",7 -tetrametho xy -1 -methylenespiro-
. . . = o ;

(indene-2,1 -isoquinoline) (1X).

A mixture of 200 mg. of the amide (1V), 2000 mg. of phosphoryl
chloride, and 20 ml. of dry benzene was refluxed for 3 hours. To
this solution was added an excess of hexane, and the separated oil
was collected by decantation, made alkaline with ammonia and
extracted with chloroform. The extract was washed with water,
dried over polassium ecarbonate, and evaporated to leave 200 mg.
of an oil, which was chromatographed on 4 g. of silica gel. Elution
with chloroform-methanol (99.5:0.5 v/v) gave 85 mg. of the spiro-
benzylisoquinoline (1X), characterized as hydrochloride as pale
yellow prisms, m.p. 186-187° (from ethanol); ir » max (chloro-
from) 850 em™! (exomethylene); [ max (methanol) 325 sh, 314,
204, 273 and 267 sh nm, A max (methanol-hydrochloric acid) 325
sh, 312,294, 270, and 265 nm|, 6 (deuteriochloroform) 2.65-3.40
(O, m, 3 x CHy), 3.70 (3H, s, OMe), 3.88 (311, 5, OMe), 3.90 (31,
s, OMe), 4.02 (11, s, vinylic 11), 5.36 (111, s, vinylie 1), and 6.40,
0.51,6.74, and 6.98 (each 111, cach s, Arll).

Anal. Caled. for CyyHyClOgN.OSH,0: €, 63.98: 11, 6.54:
N, 3.46. Found: €,063.93; H,6.80; N, 3.42.
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1'2,2'33' 4 Nexahydro5,6,6".7tetramethoxy2 -methyl-t-
methylenespiro(inden-2,1 -isoquinoline) (X).

The mixture of 40 mg. of the above spirobenzylisoquinoline
(IX), 5 ml. of 38% formalin, and 30 ml. of methanol was set aside
for 2 hours at room temperature, and to this solution was added
100 mg. of sodium borohydride with stirring under cooling. The
reaction mixture was stirred for 3 hours at room temperature and
then methanol was distilled off in vacuo. The residue was decom-
posed with water and extracted with chloroform.  The extract
was washed with water, dried over potassium carbonate, and evapo-
rated in vacuo lo give 30 mg. of the N-methylspirobenzylisoquino-
line (X) as a pale brown amorphous powder, which was charac-
terized as hydrochloride as colorless needles, m.p. 175-177° (from
cthanol).  The ir and nmr spectra of the free base were superim-
posable upon those of the authentic sample (3).
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