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A SXORT SYNTHESIS OF 1-PHENYL-3-0x0-OCTiUFmROISoQUINOLINES. 

m i  S. ~ g ,  peter S .  ~utledge' and ~ a u l  D. Wdgate. 

~epar-nt of chermstry, university of Auckland, New Zealand. -- ~qvimolar amounts of benzaldehyde and 1-cyclohexenylacetonitrile react with P205 - 

methanesulfonic acid to give a mixture isomeric 1-phenyl-3-0x0-octahydr~18oquiiilines in good 

yleld. 

Recently we reported a direct synthesis of the spirolactam (1) from reaction of l-cyclohexenyl- 

acetonitrile (2) with cyclohexanone in polyphosphoric acid (PPA).l As part of our programne directed 

twarde syntheses of the opium alkaloids we were interested to see if the analogous reaction of an 

aryl aldehyde would give a substituted hydroisoquinalone in a process paralleling the claes~cal 

mctet-spengler reaction.2 we have found that although the nitrile (2) and benzaldehyde do react in 

PPA the overall yield of the resulting mixture of isomeric hydroisoquinolones is only 8%. In 

contrast, when the reaction is carried out in methanesvlfonic acid containing phosphorus pentoxide a 

different mixture of isomers is obtained in 67\ yield. 

  hue, equimolar munts of the BY-unsaturaeed nitrile and benzaldehyde were stirred in 83% PPA at 

100 OC for 15 mi". Work-up, distillation, and then p.1.c. of the fraction of b.p. 200-240 OC at 

0.7 m Hg gave (il l-phenyl-3-oxo-2,3,4.4a,5,6,7,8-octahydroisoquinoline3 (31 (2%) m.p. 125 - 128 'C, 
m / r  227.1308 (M", C15H17N0. 56%). 198.0952 (C H la, 28%). 185.0854 (Cl2HI1NO, 100%). Vmx, (CHCl31, - - 13 12 

4 
3380, 1680 6'. Amx. 230 nm (E, 5500) 6H (CDC13) 1.05 - 2.85 (11, m), 6.5 (1, br.s, lost on 

deuteration. NH), 7.0 - 7.9 ( 5 ,  m, aryl HI, (ii) 1-phenyl-3-0x0-1.2.3.5.6.7.8.8a-octahydroiso- 

3 
qurnoline (41 L1%) m.p. 173 - 176 'C, z/z 227.1308 (M+'. C15H17N0, 61%), 122.0722 (C8H100, 100%). 

U (CCl41 1678, (neat) 1675. (l(gr15 1658 and 1625 at-', Amx, 222 nm (E 9500),4 6" 1.0 - 2.7 (9, m), m* . 
4.2  (1, d, J 10 HE,  H l l ,  5.3 (1, br. 5 ,  lost an deuterafron, NH). 5 .73  (1, s, Ha), 7.33 ( 5 ,  B, aryl HI, 

and (1111 a mixture (5.1 of (4) and 1-phenyl-3-oxo-1.2,3,4,5,6,7,8-octthydddii0quinline 151. 

Although the desired condensation and cyclisarion had been achieved a consrderable amount of polymeric 

mterial had also formed result~ng in l w  ylelds of hydroisoquinolones. We felt that a major reason 

for this was the relatively high reaction temperature used. AS an alternative to PPA   at on has used 

P205 m methanesulfonic acid at room temperat~e.~ When a mixture of 1-cyclohexenylacetonitrlle 

(0.3 moll andbenzaldehyde (0.32 -1) was added aver 30 sec to a vigorously stirred mixture of P205 

(9 g) mmethanesvlfonicacid (10 g) at room temperature an exothermic reaction occurred. After 10 

mi", work-up and fractional crystalllsation from ethanol gave (I) 1-phenyl-3-0x0-1,2.3,5,6,7,8,8=- 

3 
octahydroiscquinolme (5) (27%) as colaurless needles m.p. 159 - 161.5', m/1 227.1293 id., C15X17N0, 
73%). 226.1210 (C H NO, 16%). 198.0956 (C13H12N0, 32%). 185.0855 LC12H11N0, 100%. m* at 150.8 for 

15 16 



formation from *.I. 122.0738 lC8~100. 20%1, urnax, (cc141 3200, 1665 m-l, 6H (CoCl31 1.1 - 2.2 ( 8 )  

2.9 (2. bx. s, H41, 4.7 (1, br. s, H11 6.1 11, be. s, NH, lost on deuteration) 7.2 15, s, a w l  HI, 

6C7 169.7 iC31, 141.9 (Cl'), 128.5 (2,CZ' and C6'1, 127.6 (2". 4'1, 127.3 12, C3' and C5'1, 125.9, 

8 
124.67 LC4a and C8a). 62.27 IC11, 35.84 lC41, 29.02 lC81, 26.23 (C5). 22.53, 22.14 lC6 and C7, and 

liiil a mixture, 140%) m.p. 110 - 135 OC, of 141 (;I and (6) in a ratio of 1.2:3.5:1.9 Although this 

mixture was not separable by p.1.c. in ether-chloroform (1:lI the resulting broad band was bisected 

and the material recovered from the upper half was crystallised from chloroform - acetone to give 
3 

l-phenyl-3-ono-1,2,3,4,6,7,8,8a-octahydroiraqumnn1111 (6) m.p. 152 OC, m / ~  227.1327 I*., C15H17N0, 

30%). 199.1361 (C14H17N, 17%), 122.0733 (C H 0, 36%). 106.0639 (C7H8N, 100%). Umx, (CHC13), 3400, 
8 10 

1650 c m l ,  SH (CDC1 ) 3.2 (2, s, H41, 4.10 (1, d, J 10 Hz, Hll, 5.73 (2, br. s ,  H5 and NH (lost on 
3 

deuterationll, 7.36 (5, s ,  aryl HI. 

At hrgher temperature in PPA the unsaturated lactam (61 1s presumably converted to the themdynamic- 

ally more stable leaners 131, (41, and (5). *the intermediate (71 (Schemel. under relatively 

mild conditrons however, svch reactions clearly have potentla1 for direct syntheses of camplex 

heterocyclic systems from simple starting materials. 

131 Scheme (61 
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Mvltiplicltres in the S F O ~  spectrum as reqmred. 

Irradiation at 6 2.82, the position of resonance of the c4 protons, resulted in a slnglet 

appearing at 6 35.8 m the SFORD spectrum. 

The mixture was analyred by t.1.c.. and i.r. and IH n.m.r. spectroscopy 
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