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8—substitulcd—4-hydmxy-Z-melhyi—é,7-1'nethyfenedi0xy- [.2.3,4-tetrahydroisoquinoline

Owing to the concomitant coordinating effect of the adjacent benzylaminoe and alkoxy groups, N-methyi-
N-(2,2-diethoxyethyl)piperonylamine (3), which was used as a starting maierial for the synthesis of
different 8-Subsritul.ed-4-hydroxy-2-mclhyi»é,7-mcthylenedi0xy-],2,3,4-tetrahydroisoquino!ines, is rapidly
and exclusively tithiated at the position-2 with n-butyllithium in disthy! ether at 0°C. Successive reactions
with clectrophiles folfowed with cyelization in acidic medjum give the corresponding 8-substituted-4-
hydroxy-2-methyl-b, 7-methylenedioxy-1 .2.3 4-tetra-hydroisoquinolines.

INTRODUCTION

The isoquincline alkaioids are an important
class of natural products including simple
isoquinolines, like anhalamine produced by the
cactus peyote, or benzoisoquinolines, such as
morphine and codeine, present in the opiate
poppies, whose powerful physiclogic effects such
as an anesthetics and analgesic effects are well-
known, Probably due to this “bewitching”
characteristics many chemists have attempted to
synthesis these natural products as well as the
synthesis of their analogues with the aim to
modify their physiological activity {1-31.

It is well-known that different 8-substituted
isoquinolines are rare due to their synthetic
difficulties. In this general context we are engaged
in the synthesis of 8-substituted-isoquinolines vi
lithiation ~ of  N-methyl-N-(2,2-diethoxvethy!)-
piperonyl amine followed by ring closure in acid
medium.

EXPERIMENTAL

] Reagents:  piperonal, bromoacetaldehyde
diethyl acetal, dibenzyl disulfide, oxirane,
paraformaldehyde and n-butylithium (1.68M in
hexane) were supplied by the Aldrich Chemical
company, whilst p-toluenesuifonyviazide was
prepared by treatment of p-toluenesuifonyl-
chloride with sodium azide.

Preparation of N-methylpiperonylamine ).
Piperonal (1) (15g, 0.1mol} was added to
40% aqueous solution of methylamine, and the
mixture stirred at room temperature for 1 hour.
The crude reaction product was then extracted
with ether (3%30ml). The combined ether extracts
were washed with water (2x20ml), dried over
MgSO,, filtered and evaporated to vyield the
residue which was added fo a solution of NaBH;,
(6.4g, 0.2mol) in anhydrous diethyl ether {50m})
whife stirring under reflux for 1 hour, Affer
cooling at 0°C, water (50ml) was cautiously
added, the mixture filtered and the. solid product
was dissoived in chloroform (100ml) then washed




A TFacile Synthesis of 8-Substituted-4-Hydroxy-2-Methyl- 6,7-Methylenedioxy-1,2,3,4-tetra-. .. 419

4.67 (IH, t, /=5.6 Hz, CHCH,), 4.65 (2H, broad s,
NHM;), 3.64 (2H, dq, ./=9.5, 7.1 Hz, CH.), 3.50
(ZH, dq, /=95, 7.1 Hz, CH,), superimposed on
353G (2H, s, CH,N), 2.535 (2H, d, /=56 Hz,
CH,CH), 2.20 (3H, s, CH3), 120 (6H, t, J=7.0 Hz,
2CH ) ppm; CisHgN, Oy {2969, Caled.: C, 60.81;
H, 8111 N, 9.46. Found: C, 60.67; H, §8.13; N,
9.35.

General procedure for cyclization of 4-6:
Formation of  8-substituted-4-hy-droxy-2-
methyl-0,7-imethylenedioxy-1,2,3,4-
tetrahydroisoquinolines 8-10.

The crude products of 4-6 were treated,
individually, with 20% agueous hydrochlotic acid
{150ml} and allowed to react at room temperature
for 16 hrs with stirring. The resuiting solution was
treated with charcoal, filtered and basified with
40% agueous sodium hydroxide, while keeping
the temperature below 40°C. The aqueous
solution was extracted with dichioromethane
(3x100ml). The coliected organic phase was dried
over anhydrous sodium suifate, filtered and the
solvent was evaporated in voouo to give the
desired 8-substituted isoquinolines 8-10.
Compound 8: Pale yeliow crystals from ethyl
acetate, mp 194-195°C; '"H NMR (200MHz,
CDCE) 8 7.10 (SH, m, 5CH Ar), 6.79 (1H, 5. CH
Ar), 5.96 (1H, d, /=1.3 Hz, OCH-0), 5.94 (1H, d,
J=1.3 Hz, OCH,0), 437 (1, broad s, CHOH),
3.94 (2H, 5, S-CH), 3.88 {IH, broad 5, O}, 3.58
(I1H, d, /=15.7 Hz, CH,N), 2.82 (1H, ddd, /=11.7.
1.7, 0.9 Hz, CH,CH), 2.604 (IH, 4, /=157 Hz,
CH,N), 231 (3H, s, CH3), 2.26 (1H, dd, /=117,
1.7 Hz, CH,CH) ppmy; CigHsNO,S (329), Caled.:
C, 65,63, H, 5.81; N, 425, Found: C, 65.47; H,
573N, 4.37.

Compound 9: colorless crystals from ethanol, mp
182-183°C; '"H NMR (200MHz, DMSO-d;) 5 6.80
{(1H, s, CH Ar), 5.92 (1H, 5, OCH,0), 5.91 {IH, s,
OCH,0), 510 (IH, d, /=70 Hz, CHOH), 473
(1H. . J=5.4 Hz, CH,OH), 451 (1H, sym. m,
CHCH-), 3.50-3.30 (3H, m, CHOH+CH, CH,N),
326 (IH, d, /=147 Hz, CH,CHN), 2.75 (1H, dd,
J=10.9, 5,0 Hz, CH,CH), 2.64 (21, t, ./~7.4 Hz,
CH,CH,OM), 2.35 (3H, s, CH:), 2.29 (1H, dd,
J=10.9, 7.3 Hz, CH,CH) ppm; Ci3HsNO, (231),
Caled.: C, 62.14; H, 6.82; N, 5.537. Found: C,
62.31: H, 6.74: N, 5.79.

Compound 1§: colorless crystals from ligroin:
ethanol (1:1), mp 174-175°C; 'H NMR (200MHz,
DMSO-dg) 8 6.80 (1H, s, C/ Ar), 5.95 (1H, s,
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OCH,Q), 5.94 (IH, 5, OCH;(), 5.14 (IH, d, J/=6.5
Hz, CHOH), 4.4 {(1H, t, /=5.0 Hz, CH.OH), 4.52
(1H, sym. m, CHCH,), 439 (2H, d, ./=5.0 Hz,
CH,OH), 3.62 (IH, d, J~15.1 Hz, CH;N), 3.36
(1H, d, J=15.1 Hz, CH,N}, 2.78 (1H, dd, /=10.8,
5.3 Hz, CH,CH), 2.34 (3H, 5, Ci3), 2.28 {1H, dd,

F2108, 7.3 Hz, CH,CH) ppm; ChoH sNO; (237),

Caled.: C, 60.56; H, 6.37; N, 5.90. Found: C,
60.71; H, 6.19; N, 6.02.

RESULTS AND DISCUSSION

In order to synthesise different 8-substituted-
4-hydroxy-2-methyl-6,7-methylenedi-oxy-1,2,3,4-
tetrahydroisoguinclines, N-methyl-N-(2,2-
diethoxyethyl)piperonylamine (3) was used as a
starting material. Preparation of N-methyl-N-(2,2-
diethoxyethyl)piperonylamine (3) was achieved
by treatment of - N-methyl-piperonylamine (2),
which was prepared by reacting 40% aqueous
methylamine with piperonal (1) and successively
adding of sodium borohydride, bromoaces-
aldehyde diethyl acetal and aqueous potassium
hydroxide solution at 100°C to produce the
desired product 3 in very good yieid 8§8%
(Scheme 1),

Owing to the concomitani coordinating
effect of the adjacent benzylamino and alkoxy
groups, N-methy[-N-(2.2-diethoxyethyl)piperonyl-
amine (3) is rapidly and exclusively lithiated at
the position-2 with r-butyllithium i diethyl ether
at 0°C [4-6]. Successive reactions with different
electrophiles such as dibenzyl disuffide, oxirane,
paraformaldehyde  and  p-toluenesuifonylazide
give the corresponding substituted products 4-7,
respectively (Scheme 2) [7,8].

Acid-catalyzed cyclization of the products 4-
6 give access fo a series of 8-substituted-4-
hydroxy-2-methyi-6,7-methylenedioxy-1,2,3.4-
tetrahydroiscquinolines  8-10, respectively, as
shown in scheme 3 [2,10].

Reduction of the product N-methyl-N-{2,2-
diethoxyethyi)-2-azido-3,4-methyienedioxy-
benzylamine (7} with lithium aluminium hydride
in anhydrous diethyl ether under reflux, under
nitrogen, produced  N-methyl-N-{2,2-diethoxy-
ethyl}-2-amino-3,4-methylenedi-oxybenzylamine
(11) in excellent yield 95% (Scheme 4).

Unfortunately, cyclization of each azido- or
amino-substituted products 7 and 11 respectively,
gave a mixture of unidentified products.
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