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Abstract  - Treatment o f  1 wi th  bromine i n  chloroform affords the isoindalo [2,1-b I isoquinoliniutn sal t  

5a and not the 2-(3-isoquinolyl)-benzoyl bromide &. Compound 2 was also obtained f r o m  & and - 

thionyl  bromide. Reactions o f  2 wi th  alcohois and acetone led  t o  @. 

Up to  now the chemistry of N-acylpseudobases (so-called carbinoiamides) of isaquinoiine-type has only been 

rarely investigatedla'b. Recently we reported the synthesis o f  the te t racyc l ic  carbinolarnide I and i t s  

2 transformation to stable N-acy l imin ium salts 2 . 

3 
Marsi l i  and Scartoni assumed the format ion of an acid bromide 9 when t reat ing  1 w i t h  bromine . Taking 

our findings in to  account we doubted the structure o f  the reaction product &. 

The compound isolated by Marsi l i  and Scartoni is a yellow crystall ine substance, exhibits a high melting 

1 
paint, and is insoluble in  solvents o f  low polarity. I ts  i r  ( ~ u j o i )  shows a strong band a t  1810 cm- . I t  reacts w i t h  

methanol t o  yield an ester G, which can be hydrolyzed to  give G. 

I n  contrast t o  the substance in  question the compounds 9 and & are colourless and can be easily dissolved i n  

solvents o f  low polarity. 

(1 Presented i n  part  a t  the 9 th  lnt. Congr. o f  Het.  Chem., Tokyo 1983 



OMe 

Since it is unlikely that  the derivatives of the same acid d i f fe r  as much i n  their  properties as i n  this case, we 

favoured the structure of an acyl iminium sal t  &. This is in  accordance w i t h  a l l  physical and chemical data 

reported by the I ta l ian authors. We were able t o  conf i rm the salt structure by addit ional investigations: The 

l ~ - n m r  spectrum shows a singlet a t  10.1 ppm due to  the proton in  posit ion 5. The uv of  2, exhibit ing bands a t  

463 and 350 nm (shoulder), is similar La that of 2 and di f fers dist inct ly f rom that  o f  s. 
Upan treat ing the bromide w i th  si lver perchlorate anion exchange takes place and 5b is formed. The bromide and 

4 perchlorate have di f ferent stabil i t ies . I n  the cold & can be easily hydrolyzed whereas 5b remaines unchanged. 

I n  the fo l lowing reactions the tetracycl ic structure was retained. 3 as wel l  as 3 reacts w i t h  sodium methoxide 

and ethoxide i n  THF to  give the acyl-Q,N-acetals 5 and & respectively. 

When suspending the salts in  acetone the solvent attacks the carbonium ion and the acetanyl compound 6 

results. In this case no base catalysis is necessary. Furthermore we found that  the acyliminium bromide 2 can be 

obtained in  pure f o rm  and good yield f rom the sodium sal t  o f  by t reat ing w i t h  thionyl bromide. 

Future investigations w i l l  show whether this acyliminium sal t  may be useful as a synthon in  alkaloid chemistry. 
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EXPERIMENTAL 

Infrared spectra (KBr) were run on a Perkin-Elmer 297. Nmr  spectra were recorded on a Bruker WP 60 and W M  

250 w i th  TMS as internal standard. Uv:  Beckmann D K - l A  and Varian Techtron 635; ms: Varian M A T  CH-7A. The 

mps are uncorrected. 

7-0x0-12-phenyl-7H-isoindolo [ 2,1-bl isaquinolinium Bromide (5a) 

A. 
3 According to the procedure f rom 2 and bromine in  chloroform. 

8. To a st i r red suspension of  90 mq  o f  sodium salt of  & (prepared by recrystal l izat ion f rom 5% NaOH) i n  

15 m l  o f  dry chloraform, 15 drops a f  th ionyl  bromide were added. A f t e r  f i l t ra t ion  orange needles w e r e  formed. 

Yield: 60 mg (60%), mp 2 0 2 . 2 0 4 ~ ~  (decamp.), 1it. j  mp not indicated; ir: ~ / , r n - ~  1810 und 1800 (C=O), 1620, 

1570; nmr (CD3N02) : 6lppm 10.10 (s, lH, 5-H), 8.77 (d, IH, 5 = 7.90), 8.36-8.10 !m, >HI, 7.92-7.60 (m, 8H), 6.75 

(m, lH, 11-H); uv (conc. H 5 0  ) . Amadlog c) : 235 (4.35), 270 (4.56), 305 (4.09, sh), 350 (3.73, sh), 463 nm (3.48). 2 4 '  

7-0xo-12-phenyl-7H-i6~indo10 [ 2,l-_b I isoquinalinium perchlorate (5b) 

To a solution of 100.mg o f  2 i n  10 rnl of nitromethane 70 mg  of silver perchlorate dissolved in 5 m l  o f  

nitromethane were added dropwise. A f te r  5 min  silver bromide was removed by f i l t ra t ion  and ether was added t o  

the f i l t ra te .  Orange crystals, mp 304-306% (decom~.), y ie ld : 55 mq  (53%); i r  : Y / m - l  1810 und 1795 (C=O), 

1615, 1600, 1565, 1140.1120 and 1040 and 620 (Clod); nmr (CD3N02) : 6Ippm 10.03 (s, lH, 5-H), 8.72 (d, lH, 

0 aromat.), 8.40-7.45 !m, 11H, aramat.) 6.70 (m, lH,  11-H); ms (260 ) : m/z  323 (5796, ~ + + 1 5 ) ,  309 (74% ~ + + l ) ,  

308 (loo%, M'), 290 (51, 289 (7), 281 (121, 280 (44), 279 (281, 278 (26); C 2  2H1 4CIN05(407.8), Calcd. : C 64.8; H 

3.46; N 3.4; Found : C 64.6; H 322;  N 3.6. 

5-Methoxy-12-phenyl-5,7-dihydmisoindoIo [2,1-b 1 isoquinolin-7(5H)-one (6a) 

A mix ture  of 200 mg of and 50 m g  o f  sodium methoxide i n  10 m l  of tetrahydrofuran was s t i r red  at r oom 

temperature for  10 min. A f te r  evaporation of the solvent the residue was t reated f i rst  w i t h  water and then w i t h  

-1 
methanol to give a pale yellow powder, mp 156.158'~ (decamp.), Yield : 94 mg  (54%); ir : Y icm 1705 !C=O), 

1635 (C=C), 1610; nmr ( [D61  DMSO) : S t p p m  7.86-7.10 (m, 11H), 6.93-6.83 (m, l H ,  aromat.), 6.65 (s, lH, 

NCHO), 6.35-6.21 (m, lH, aromat.), 3.19 (s, 3H, 0CH3); uv (methanol) : Amax( lag~ )  222 (4.181, 232 (4.35), 243 

(4.06, sh), 298 (3.70), 311 (3.65), 362 (4.12), 381 nm (3.94, sh); ms (140') : m/z 339 (696, M'), 308 (loo), 280, 279, 

278, 277 (al l  6.8%); C2 3H1 7N02 (339.4), Calcd. : C 81.4; H 5.05; N 4.1; Found : C 81.2; H 4.73; N 3.9. 



5-Ethoxy-12-phenyl-5,7-dihydrois~indoIo [ 2,l-b 1 isoquinolin-7(5H)-one (6b) 

Fol lowing the same procedure indicated for &, & was prepared f rom 3 and sodium ethoxide. Pale yellow 

powder, which melts between 180 and 1 8 2 ' ~  (decamp), y ie ld : 80 mg  (46%); ir : o / c m - l  1710 (C=0), 1640 (C:C), 

1610, 1600; nmr (CDC13) : 6 Ippm 7.88-7.72 (m, IH, aromat.), 7.55-6.85 (m, I lH,  aromat.), 6.66 (s, IH, OCHN), 

6.36-6.21 (rn, lH, aromat.), 3.60 (m, ZH, 0 - a 2 - C H 3 ) ,  1.08 (t, 3H, 0 - C H 2 - E 3 ) ;  uv (methanol) : hmax( lagc)  

223 (4.35), 232 (4.33), 244 (4.021, 300 (3.691, 312 (3.65), 364 (4.16), 381 nm (1.92, sh); ms (130') : m l r  353 (4%, 

M'), 309 (29), 308 (1001, 280, 279, 278, 277 (ail 6.9%); C 2  &HI 9N02(353.4); Calcd. : C 81.6; H 5.42; N 4.0; 

Found : C 81.3; H 5.12; N 1.7. 

5-Acetonyl-12-phenyl-5,7-dihyd~oisoindol  [ 2,l-L, 1 isoquinalin-7(5H)-one (6") 

200 rng of 3 and 20 m l  of acetone were st i r red for 20 h. A f t e r  f i l t ra t ion  the residue was recrystal l ized f rom 

acetane/petrol ether. Pale yellow crystals, mp 2 2 7 . ~ 2 9 ~ ~  (decamp.), y ie ld : 80 mg (43%); i r  : 91cm- l  1680-1710 

(C=O), 1630 (C=C), 1610, 1595; nmr  (CDCI  ) .6 /ppm 7.85 (d, IH, J = 7.5), 7.60-7.15 (m, 10H), 6.91 (d, lH, 3 ' 

J = 7.41, 6.35 (d, IH ,  J = 7.81, 6.13 (ABX-system, IH, JAX + JBX = 11.2, N-CH-CH2-),  3.18 und 3.00 (2H; 

JAB = 15.7, JAX = 7.1, JBX = 4.1, -CH2-), 2.10 (3, 3H, -CH3); uv (methanol) : A max(log c )  221 (4.33), 233 (4.331, 

2lr8 (4.03), 371 n m  (4.15); ms (140') : rn lz  365 (6%, ~ ' 1 ,  309 (361, 308 ( loo),  280, 279, 278, 277 (4-1196:; 

C 2  5Hl 9N02(365.4); Calcd. : C 82.2; H 5.24; N 3.8; Found : C 81.9; H 4.92; N 3.7. 
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