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PREFERENTTIAL CLEAVAGE OF THE METHOXYL GROUP

.‘..
ADJACENT TO A PHENCLIC FUNCTION IN POLYMETHOXYLATED ISOQUINOLINES

~

Jay P. 0'Brien and Sidney Teitel*

Chemical Research Department, Hoffmann-La Roche Inc.

Nutley, New Jersey 07110, U.S.A.

Boron trichloride selectively O-demethylated the methoxyl
group adjacent to é phenolic function in various polymethoxy-
lated isoquinolines to afford the corresponding catechol in ex~

/ cellent yield., While the carboxylic ester in (9) was unaffected
by the reaction conditions, the methylenedioxy moiety im (11}
/ was‘;ore labile than the methoxyl ortho to the phenol. The
utflity of the Tféhod was demonstrated by the facile synthesis

of the alkaloid,diéentrine (16).

Recently, we reported on the selective removal of a methylenedioxy group
from a dimethoxymethylenedioxy-substituted isoquinoline via O-demethylenation
with boron trichloride to the corresponding dimethoxy-catechol followed by
hydrogenolysis of the bis-tetrazoyl ether. ‘% As an extension of these
studies, we now wish to describe a novel and facile alternate route to the in-
termediate dimethoxy-catechols based on preferential cleavage of the methoxyl
group adjacent to a phenolic function in polymethoxylated isoquinoiines with

boron trichleride under controlled reaction conditionms.

+Dedicated to Professor Emeritus Tetsuo Nozoe on the occasion of his
seventy-seventh birthday.

—347—




Treatmeﬁt of the known® 6-hydroxy-trimethoxy-substituted 3,4-dihydroisoquin-
oline (1) with 2 equiv, of boron trichleride in meﬁhylene chloride at room
temperature for 17 hours furnished the novel dim;thoxy—catechol (g)[hydro—
chloride: 95% yield, mp 295—29601. In a simila? manner, selective O-demethyl-
ation of 6-desmethylpapaverine (3), obtained from (1) by dehydrogenation,4
gave the‘corresponding catechol (4) [hydrochloride; 90% yleld, mp 256-257°]
and the 7-hydroxy-substituted tetrahydtoisoquinqlines (5) afforded 90% of the
known diphenol6 (6). The latter was also obtained from 2 and 4 by catalytic
hydrogenation.

In addition, the monohydroxy-carboxy-substititted brotoberberine 7 [hydro-.
chloride: 90% yield, mp 275° dec, obtained by Manniéﬁ reaction of l-carboxy-l-
(3,4-dimethoxybenzyl)-6-hydroxy-7-methoxy-1,2,3,4-tetrahydrolsoquinoline 7 with
formaldehyde] and the corresponding ester (9) [hydrdi:romide: 70% vield, mp 192-
1940, obtained by Pictet-Spengler condensation of 3-hydroxy-4-methoxyphenethyl-
amine and ethyl 3,4—dimethoxyphenylpyruvate8 folloWéd by cyclization with
formaldehyde], were reacted with 3 and 2 equiv. of boron trichloride, respect-
ively, ﬁo afford the corresponding carboxy—catgphol-(g) [hydrochloride: 75%
yield; mp 246-2480] and ester-catechol (10), aig? obtained by esterification
of (8) [free base: 85% yleld; mp 185-186%; Ama}'{ (I];Zi:OH) 204 and 288 mm {(log €
4.84 and 3.92); A (0.1NHC1) 204 and 285 nm _-'(1og‘ € 4.85 and 3.89); A___
(0.1NKOH) 283 and 370 nm (log € 3.79 and 3.721.

In contrast to the stability of the cérbox}lic ;ster function, the methyl-
enedioxy moiety proved to be more labile tha@ithe methoxyl adjacent to a phenol
since treatment of the known ® hydroxymethox;méthylenedioxytetrahydroprotober—
berine (1l) at room temperature with 2 équiv.ﬁéf boron trichloride furnished
715% of the monomethoxytriphenol (12) [free base: mp 235-2370; § (DMS0-ds)

3.76 (3H,s,0CHs); m/e 313 o)].
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9, R1 = Me, Re = ET

e

I3, Ri = Ra = H, Rz = Me

14, Ry = H, Rg = Rz = Me

Re = H, Rs = Me

» R1 =

15
16

= Me

= CHz, Ra

, R1 + R=
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Finally, to demonstrate the synthetic utility of the preferential cleavage
of the methoxyl adjacent to a phenol, the aporphine alkaloid boldine (13) was
readily transformed into the heretofore relatively inaccessible alkaloid di-
centrine (16), previously prepared by a multistep synthesis and resolution. *
0-Methylboldine (l4), obtained by monomethylation of 13, ' was treated with
boron trichloride to yileld 81% of the dimethoxy-catechol (15) [free base: mp
238—2400; [u]gs + 59.5° (¢ 0.5, MeOH}] follawed by methylenation with methylene
chloride (NaOH, DMSO) to afford the aporphine alkaloid dicentrine (16) [75%
yileld; mp 168-1690; [G]gs + 64° {ec 1,4, CHCla), identical in mp, optical rota-

tion, and nmr spectrum with natural dicentrine. =
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