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Schopfl observed that 1,2-dihydro-N-methylpapaverine (la) yielded N-methylpavine (2a)
under acidic conditions, confirming his proposed structure for pavine Many subsequent studies
of this reaction have shown that in the presence of acids 1,2-dihydroisoquinolines may undergo
disproportionation, polymerization, and/or rearrangement to 3-benzyl-3,4-dihydroisoquinolinium
compounds, which then undergo disproportionation 2 Because of these competing reactions,
cyclizations of l-benzyl-1,2-dihydroisoquinolines using the classical reaction conditions are

highly unpredictable giving yields ranging from 1—75%3—6 usually at the lower end of the range
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In attempting to prepare a series of substituted pavines 1n this Laboratory these anomolie
were confirmed. For example, the treatment of the methiodide* of 1-(3,4~dimethoxybenzyl)-iso~
quinoline (3)7 with sodium borohydride in pyridlne8 gave the dihydroisoquinoline 1b which on
treatment with acid underwent disproportionation to give the tetrahydroisoquinoline (4) * The
structure 4 was confirmed by comparison with the reaction product of 3 with sodium borohydride
in ethanol

This type of disproportionation reaction has been shown to be a bimolecular processz, and
the rearrangement of l-benzyl-1,2-dihydroisoquinolines to the 3-benzyl derivative has recently
been shown to be bimolecular also 9 The cyclization of the l-benzyl-1,2-dihydroisoquinoline to
pavine must be unimolecular and thus the reaction pathway favored by high dilution

To test this hypothesis 1 0 g (3 5 mmol) of 2b in 50 ml of chloroform was added dropwise
over a period of 3 hrs to a stirred mxture of 100 ml of chloroform and 50 ml of 70% aqueous
perchlorie acid under a nitrogen atmosphere  Stirring was continued at room temperature for
65-72 hrs  The layers were separated, and 600 ml of water was added to the aqueous layer
After standing overnight 0.81 g (60% from 3) of 2b** perchlorate, mp 272-274°d (prerate, mp241-
243°4, base, mp 107-108°C) was rsolated A 100 MHz nmr spectrum of 2b shows signals consistent
with the spectral data of other unsymmetrical pavinane dermvattuess, nmr (CDCZs) 8§ 7 26-7 00
(m, 4H), 6 67 (s, 1H), 6 49 (s, 1H), 4 13 (d, 1H), 4 07 (d, 1H), 3 87 (s, 3H), 3 79 (s, 3H),

3 69-3 32 (m, 2H), 2 92-2 47 (m, 2H), 2 56 (s, 3H)

This method also gave 50% of 2c*%, mp 120°d, 95% 2d**, mp 158—160°d, 58% 2e**, mp 169°4

and quantitative yield of éé, mp (CH3I, 255-258°d).
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*All new compounds gave spectral and microanalytical data consistent with the assigned
structures.

**Analytical data and spectra were correct for these compounds isolated as the perchlorate



