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A NOVEL CLEAVAGE OF THE METHYLENEDIOXY GROUP DURING THE
PHOTOCHEMICAL SYNTHESIS OF APORPHINES
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Irradiation of 1-{2-bramo-5-hydroxybanzyl)=1,2,3,4~
tetrahydro-2~-methyl-6,7-mathylenadioxyisoquinaline (1)
in 2% aquaous sodium hydroxide solution gives
{+)=roemeraline (2) and 2,9=dihydroxyaparphine (3).
Similarly 1={2<bromo-S-hydroxy=4-mathoxybenzyl)=1,2,3,4=~
tatrnhydru-z—maﬁhyl-ﬁ,?-msthylenadioxyisoquinolina (g)
leads to (+)-cassythicing {§) and 2,9-dihydroxy~10-
mothoxyaporphine {2)s Thesa are the Pirst examples
of the cleavags of methylsnedioxy groups during
photolysis in an alkaline medium,

We wish to report the clsavage of & methylenadioxy group to
give & monophenol during aporphine synthesis by photolysis,
Irradistion of 1<{2-bromo~S~hydroxybenzyl)=1,2,3,4=tetrahydro-
2=methyl-6,7-mathylenedioxyisoquinoline (1) {1 g) in 2% sodium
hydroxide solution using a Hanovia mercury lamp with a pyrex
filter gave, apart from the recovered starting material, two

products A and B, both of which ware identifisd as eporphinas,

Compound A (150 mg), mp. 218-220° {methanol) exhibits a
bathochromic alkaline shift in its uv spectrum charecteristic of

g-hydraxyaporphines, (Et0H) 240 (sh) and 280 nm (lag§ 4.13
max
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and 4.29), }max {EtOH+NaOH) 315 nm (log£ 4,40}, The mass and
pmr gpectra are consistent with an a#orphine structura,2'3
m/e 205 (m*), 294 (m-1)*, 252 (M-43)*; nmr {DNS0-d,) & 2.49
(3H, &, N-CHy), 6404 and 6,17 (2H, 2d, OCH,0), 6463 (14, s, H=3),
6.75-6497 (2H, H-8 and 10), 7.97 (1H, d, H=11), 9,75 (1H, OH,
@xchangeabla with 020). Yhe material was found to be identical
(ir in KBr and Mass spectre ) with (+)-rosmeroline (2} obtainad

from (:)-,analobine4 (4) by reductive methylatjon.

Scheme 1

Compound A Cohpuund 8
(t)—ﬁoameralina

HCHO/NaBH,
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Compound B (125 mg), mp. 188°(methanol) was assigned structure
3 baéad on spactral data. The uv spectrum is suggestive of a
phenolic aporphine, '>\max (ELOH) 277, 302 and 310-315 (sh) am
(log€ 4.06, 3.93 and 3,90}, ?\max {EtOH+NaOH)} 291, 318 and 325 (sh)
nm {log 4.01, 4412 and 4,11)s The ir spectrum shows no bands
characteristic of s mathylsnedioxy group. The nmr spectrum is
conspicuous by the abssnce of the doublats Bt & 6.04 and 6.17
pressnt in (s#}-roemeroline (2) which is characteristic of = C1'2-
mathylenadioxy groupa; nar (CDClS) 8 2.50 (3H, s, N—CH3), 6470~
7+00 (3H, aromatic}, 7.50 (1H, s, H=1), B.35 (14, ¢, H=11), 2.37
{24, 2 x DH, exchangsabls with D,0)s By analogy with the
published nmr chemical shifts of the aromatic protons of aporphinas,5
the signal at & 8.35 was assigned to H=11 and that at § 7.50
to H-1, Since there are two phenolic groups in compound B and
one of which is at Cg, the other could arise only by the photolytic
clsavags of the 1,2-mathylenedioxy group. The OH could then occupy
position 1 or 23 the OH could only be at 82 since the signal at
6 7.50 is assigned a H=%. Thus compound B is 2,9-dihydroxy-
aporphine (3) and this structure is supported by its mass spectrum,
w/e 267 ('), 266 (n-1)*, 224 (mes3)*,

Similar results were abtained during the irradiation of
1-{2-bromo~5=hydroxy=d-mathoxybanzyl)=1,2,3,4=tatrahydra~2~methyle
6,THmathylanadiuxyisoquinolina (8) (1 g) in 2% sodium hydroxide solution.
Again two products wers obtained, ons of uhich (200 mg), mp. 3117°
{methanol) was identified as (t)-cassythicinss {6) on the basis of
spoctral data and comparison with Nemethylactinodaphnine obtained from

actinodaphnins (B) by rsductive methylation. The other product (70 mg),
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mp e« 201° (methanol) was assigned structurs 7 because of its mass
spectrum m/e 297 (m*}, 295 (M-1)*, 254 (M-43)* and by analogy

with compound 3 obtained during the synthesis of (4)-roemeroline (2).

Schame 2

(+)«Cassythicine
T HCHD/NaBHa

The present clesavage of the methylanedioxy group during the
synthesis of aporphines was observed only during the irradiation
undar alkaline conditions. Whan irradiations were carriad out-in
neutral or acid solutions (pH 2.5) only the expacted.aporphinas
2 and 5 wers formed in the above two tases. There was no trace
of the cleaved product. This is the first instance uhare the
cleavage of the methylsnedioxy group has besn obsarved during
photalysis under alkaline conditions, though such a clesavage in
an aporphine using sodium and liquid ammonia had earliar

baan reported.7
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A possible rationalisation for this cleavage assuming & frese

radical mechanism is shown bslow (cf. ref.s8).

Schama 3

hydrolysis
and work up
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