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A SHORT SYNTHESIS QF ]-PHENYL~3-0XO-OCTAHYDROISOQUINOLINES.
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Abstract —- Eguimolar amounts of benzaldehyde and l-cyciohexenylacetonitrile react with P205 -
methanesulfonic acid to give a mixture of isomeric l-phenyl-3-oxo-occtahydrolsoquinolines in good

yield.

Recently we reported a direct aynthesis of the spirolactam {1) from reaction of 1l-cyclohexenyl-
acetonitrile (2) with cyclohexancne in polyphosphoric acid (PPA}.I As part of our programne directed
towards syntheses of the opium alkaloids we were interested to see if the analogous reacticn of an
aryl aldehyde would give a substituted hydreisoquinelone in a process paralleling the classical
Pictet-Spengler reaction.2 We have found that although the nitrile (2} and benzaldehyde do react in
PPA the overall vield of the resulting mixture of isomeric hydroisoguinolones is only 8%, In
contrast, when the reaction is carried cut in methanesulfonic acid containing phosphorus pentoxide a

different mixture of isomers is cobtained in 67% yield.

Thus, equimolar amounts of the By-unsaturated nitrile and benzaldehyde were stirred in 83% PPA at
100 °C for 15 min, Work-up, distillation, and then p.l,c, of the fraction of b.p. 200-240 °C at
R : . 3
0.7 mm Hg gave (i) l-phenyl-3-ox0-2,3,4,4a,5,6,7,8-octahydroisoquinoline™ (3) (2%) m,p. 125 - 128 °C,
+.
E/E 227.1308 (M °, C15H17N0, 56%), 198.0952 (C13H12N0, 28%), 185.0854 (ClzﬂllNO, 100%) , vmax. (CHC13),
1

3380, 1680 cm , lmax 230 nm (g, 5500)4 GH (cnc13) 1.05 - 2.85 (11, m), 6.5 (1, br.s, lost on

deuteration, NH), 7.0 -~ 7.9 (5, m, aryl H), {(ii) l-phenyl-3-oxo-1,2,3,5,6,7,8,8a-octahydroiso-
qulnoline3 (4) (1%) m.p. 173 - 176 °C, m/z 227.1308 {M+', C15H17N0, 61%}), 122.0722 (CSHIOO' 100%) ,
vmax. {CCl4) 1678, (neat) 1675, (K.Br)5 1658 and 1625 cm_l, Amax. 222 nn (e 9500),4 6H 1.0 - 2.7 (92, m),
4.2 {1, 4, J 10 Hz, H1), 5.3 (1, byr. &, lost on deuteration, NH), 5,73 (1, s, H4), 7.33 (5, s, aryl H),
and (111) a mixture (5%) of {4) and l-phenyl-3-oxo0-1,2,3,4,5,6,7,8=octahydrecisoquinoline (5).

Althcugh the desired condensation and cyclisation had been achisved a considerable amount of polymeric
material had also formed resulting in low yields of hydroisoquinclones. We felt that a major reascn
for this was the relatively high reaction temperature used. Ag an alternative to PPA Eaton has used
P205 1n methanesulfonic acid at room temperature.6 When a mixture of l-cyclchexenylacetonitrile
(0.3 mmol) and benzaldehyde {0.32 mmol) was added over 30 sec to a vigorously stirred mixture of P205
(2 g} 1n methanesulfonicagid {10 g} at room temperature an exothermic reaction occurred. After 10
min, work-up and fractional crystallisation from ethanol gave {1} l-phenyl-3-oxo-1,2,3,5,6,7,8,8a~

+.
octahydroisoquinollne3 (5) (27%) as colourless needles m.p. 159 - 161.5°, m/z 227.1293 (M MO,

v Cygly

NO, 16%), 198.0956 (C._H__NO, 32%), 185.0855 (C. _H _RC, 100%, m* at 150.8 for

73%), 226.1210 (C .H 13815 12711

16



formation from gf'), 122.0738 (CSHlDO, 20%}, vmax. (CC14) 3200, 1665 cmrl, 6H (CDC13) 1.1 - 2.2 {8}
2.9 (2, br. s, H4), 4.7 (1, br. &, H1) 6.1 {1, br. s, NH, lest on deuteration) 7.2 {5, s, aryl H),
507 169,7 (C3), 141.9 (C1'), 128.5 (2,C2" and C6'), 127.6 {(2C, 4'), 127.3 (2, ¢3" and C5'), 125.9,
124.67 (Cda and C8a), 62.27 (Cl), 35.848 {C4), 29.02 (CB), 26.23 (CS), 22.53, 22.14 (C6 and C7, and
{iii) a mixture, (40%) m.p. 110 - 135 °C, of (4) (53 and (6) in a ratio of 1.2:3.5:1.9 although this
mixture was not separable hy p-l.c¢. in ether-chleroform {l:1) the resulting broad band was hisected
and the material recovered from the upper half was crystallised from chloroform — acetone to give
1-phenyl=-3-oxo-1,2,3,4,%,7,8,8a-octahydroisoquinoline (6)3 m.p. 152 °C, m/z 227.1327 (gf', c15H17NO.
30%}, 199,.1361 (Cl4Hl7N' 17%), 122.0733 (CSH].OD' 36%), 106.0639 (C_’HSN, 100%), \)max. (CHCl3), 3400,
1

1650 cm . éH (CDC13) 3.2 (2, s, H4), 4,10 (1, &, J 10 Hz, H1), 5.73 (2, br. s, H5 and NEH (lost on

deuteration)), 7.36 (5, s, aryl H).

At higher temperature in PPA the unsaturated lactam {€) 1s presumably converted to the thermodynamic-
ally more stable isomers (3), (4), and (5), via the intermediate (7) (Scheme). Under relatively
mild conditicns however, such reactiona clearly have potential for direct syntheses of complex

heterocyclic systems from simple starting materials.
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