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The 'H NMR spectra of cycloadducts of 
1.5- and 1.6-diazaphenanthrene phenacy- 
lides with acrylonitrile, ethyl acrylate, 
dimethyl acetylenedicarboxylate (DMAD), 
maleic anhydride and ethyl maleate, and 
those of cycloadducts of 1,5- and 1.6-dia- 
zaphenanthrenes with DMAD, are present- 
ed. 
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INTRODUCTION 

The 'H NMR of cycloadducts obtained from 
1,5- and 1,6-diazaphenanthrene (dap) 
phenacylides'.' and from parent daps' have 
been investigated. The work was carried out 
in view of the biological activities of 1,5- and 
1,6-daps and their derivatives."6 

EXPERIMENTAL 

The ' H  NMR spectra were recorded on a 
100-MHz Tesla BS 497 spectrometer (cw) at 
ambient temperature in DMSO 
(concentration 5 x l W 4  mgl-'; 0.5-ml tube) 
using TMS as internal standard. The values 
of the chemical shifts and coupling constants 
were measured directly from the 'H NMR 
spectra, based on literature data.' The com- 
puter analysis of the 'H NMR spectrum of 
1,6-dap, recorded on a Jeol FX 90 spectro- 
meter, using the LAOCN3 program,' has 
shown the identical nature of the 6 and .J 
values obtained in this manner with those 
found directly from the 'H  NMR spectrum. 

Compounds 1-10 are products of the 1,3- 
dipolar cycloaddition reaction of the corre- 
sponding 1,5- and 1,6-dap phenacylides with 
acrylonitrile, ethyl acrylate, dimethyl acety- 
lenedicarboxylate (DMAD), maleic anhydride 
and ethyl maleate;'.2 11 and 12 are cyclo- 
adducts of 13 and 14 with DMAD.3 Com- 
pounds 1-10 were obtained by treatment of 
IS- and 1,6-dap phenacylides, formed in situ 
from the corresponding quaternary bromides 

in the presence of triethylamine, with dipol- 
arophiles in benzene at room tem- 
perat~re; ' . ' ,~ . '~  11 and 12 were synthesized 
by the reaction of 1,5- and 1,6-daps with 
DMAD in benzene at room temperat~re.~ 

General procedure for 9 

5-Phenacyl-1,5-dap bromide (1 mmol) sus- 
pended in benzene (15 ml) was treated with 
diethyl maleate (1.5 mmol) and triethylamine 
(1.4 mmol). The mixture was stirred at room 
temperature for 2 h and allowed to stand for 
24 h; the triethylammonium bromide was fil- 
tered off. 

An excess of n-hexane precipitated the 
crude product, which was purified by 
preparative chromatography and rec- 
rystallization (benzene-n-hexane); orange 
prisms, m.p. 63-64 "C; yield 3 1 %. 

Nomenclature of cycloadducts 2,9 and 10 

The compounds have the following system- 
atic names: 2 = 7-benzoyl-5-cyanopyrido[3', 
2':3,4] pyrrolidine [1,2-a]quinoline; 9 = 5- 
benzoyl - 6,7 - diethoxycarbonylpyrido[3',2': 
3,4] pyrrolidine[2,1-a] isoquinoline; and 

10 = 7-benzoyl-5,6-diethoxycarbonylpyrido 
[3',2:3,4] pyrrolidine[1,2-~]quinoline. 

RESULTS AND DISCUSSION 

The 'H NMR chemical shifts of 1-12 are 
shown in Table 1; the parent 13-  and 1,6- 
daps 13 and 14 are included for comparative 
purposes. 

.The chemical shifts of the cycloadducts 
derived from 1,5-dap were compared with 
those of the parent 1,s-dap (13), and the 
cycloadducts derived from 1,6-dap were com- 
pared with 14. 

The presence and the length of the conju- 
gation strongly influence the electron density 
in these molecules. In all cycloadducts an 
upfield shift of the H-2 signals is observed in 
compounds where there is no conjugation 
between the dap moiety and the five- 
membered ring, e.g. 11. 

The above results are compatible with 
those obtained for the series of 1,3-dipolar 
cycloadducts of 1.5- and 1,6-dap eth- 
oxycarbonylmethylides with the same dipol- 
arophiles.' ' " ' 

Y 2 

1 H  CN 
3 H  COOEt 
5 COOMe COOMe 

7 9 

- 
MeOOC COOMC 

11 13 

Series 1. Compounds derived from 13 
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Table 1. 'H NMR chemical shifts (ppm) (DMSO, TMS) of compounds 1-14. 

Series Compound 

I 1 

3 

5 

7 

9 

11 

13 

I I  2 

4 

6 

a 

10 

12  

14 

2 

8 43 

8 42 

8 72- 
8 30 
8 85 

8 70 

8 42- 
8 20 
9 2 3  
8 98 

8 75 

9 05 

912 

9 21- 
9 05 
9 05 

8 62 

9 16 

3 4  

7 4 3  865 

7 4 2  890 

7 7 w  900 
7 41 
803- 8 57- 
7 57 827 
75% 888 
7 38 
w 

8 Oc-7 22 

781 849 

7 5 2  80& 
7 60 

8 0 6  872 
7 42 
8 0 s  8 8 0  
7 40 

80% 884 
7 55 
812- 8 7 2  
7 47 

75c-  7 7 8  
7 15 
7 77 8 6 3  

Proton 
5 6A 66 7 

667 412- 3 3 s  - 
360 278 

655 41& 322- - 
ca3 50 ca270, 

6 95 433 - - 
7.45 7 30 

6 00- w 
5 62 

5A 58 
- - 605 690 - 

452- 332- 2 5 0  610- 
420 302 220 5 8 2  
- 40& 32& 660 

,ca350 272, 
- 4 05 7 22- 

L-"-, 6 9 0  
- 7 29 7 50 - 

4 47-3 64 6 26 

7A 78 
- 610 690 - 

8 9 10 

7 22 ,8 1&,7 63, 

7 20 ,8 15-7 62, 

7 70- .8 20;' 72, 
7 41 
857- 803-757 
827 - 
755 665 7 0 0  
7 38 - 

8 0&7 22 - 
828 814-778 

6.25 725 687 

682 8.00- 725 
7.42 

722- XZG? 
6 9 0  c7-----' 
80% 805-755 
7 55 
812- 7 0 0  7 3 3  
747 - 
7 0 0  750-715 

8.16 8.08-7.66 

11 2 x H - o  

887 825 

978 828 

1000 8 7 2  
8 30 

897 827- 
8 03 

974 84% 
8 20 

8 4 2  - 
8 20 
92% - 

8 98 - 
8 5&8 22 

1025 830 

1030 843 

921- 827- 
905 805 
1026 847- 

8 24 

8 20 

9 01 

2 x H-m, H-p 

8 1 0  
7 63 
8 1 5  
7 62 
8 2& 
7 72 

8 03- 
7 57 
8 1 0  
7 60 

8 0% 
7 60 
8 O& 
7 42 
8 O& 
7 40 
8 0 5  
7 55 
8 12 
7 47 

CH3 
- 

132 

3 92 
and 3 70 

108 
and 0 68 
2 x CH, 

3 65 

- 

- 

1 30 

3 90 
and 3 68 
- 

132 
and 112 

2 x CH, 
3 62 
- 

Y z 

C N  
\ H 10 COOEt COOEt 

\ z 
PhCO " *y"  

4 H  COOEt 
6 COOMe COOMe 

8 12 

14 
Series II. Compounds derived from 14 
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