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REDUCTIVE TRANSFORMATIONS 

2. CIS- AND TRANS-1,2-ADDITION OF ELECTROPHILES TO DIANIONIC IT-SYSTEMS ’ 

W Huber, W Irmen, J Lex, K Mullen* 

lnstltut fur Organrsche Chemte der Unrversrtat Koln, Gretnstr 4, D-5 Koln 41, W -Germany 

Abstract The dlanton salt of a polycycl~c n-system IS selectrvely alkylated to yield [14]annulenes with 

trans- or cls-conflguratton of the brldgrng group The products are surtable models for spectro- 

scop~c and structural consrderatrons 

We have recently descrrbed the addltton of electrophrles to the dranton salt 2 1,2 
whrch proceeds vra 

specrfrc attack at the carbons of the Inner ethylene brtdge This reactlon IS unrque In that It ImplIes the drrect 

transformatron of an eastly accessrble polycyclrc (rsopyrene) n-system 3,4 Into a brtdged n-perrmeter 

3 

aa ri= -CH 
3 

3b R= -(CH2)3CI 

3c R= -(CH2)3Br 

It IS an attractive feature of the above procedure that It allows for the ready constructron of dtfferent 

annulenes As can be Inferred from model conslderatrons,only a trans- (not a CIS-) conftguration of the brrdgtng 

group leads to a more or less planar conformatron of the perrpheral n-system, The present work IS devoted 
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Table 1 ‘H-( gH) and 13C-( 6C) NMR-chemrcal shafts (CDC13) of _5, 3_a, 3_b, and 3c 

5 

3a - 

bH 3b - 

3ca) - 

2 5 6 15a ‘5b 15c 15d 15e 15f 

7 99 8 52 7 94 -0.90 -0.90 

8.74 8 77 8 04 -4.53 

8.83 8 78 8 05 -4 57 -1 34 1 84 

892 879 813 -4 76 -1.89 -0 45 0.24 0 64 1 04 

sb) - 

% 

&lb) 

1 

157.6 

152.2 

2 5 6 

129 6 118 9 122 2 

(164)” (‘54) (‘56) 

134 9 118 9 118 8 

(‘64) (‘53) (‘55) 

15 150 

58 3 54 4 

42 7 14 77 

1% 15h 

I 64 3 18 

15b 

20.9 

a) Ccl4 as solvent; b) measured at 20 MHz; c) the data given In parentheses are the carrespandrng 
1 

‘CH- 

couplrng constants [Hz] 

We have recently achteved X-ray analysts of bath 2 
12 

and 3a 
1 

Whrle the detailed results of thus _ 

work are grven elsewhere 
13 

, Frgure 1 presents a srde view of both structures The perimeter of & can be 

cansrdered as essenttally planar srnce the ring carbons devrate from the mean plane by not mare than 

5 3a 

Frgure 1 Side vrew of 5 and 3a - - 

Ad = 
max 

0 08 8 and the torsron angles T are between 0 lo and 10 4’ The correspondrng parameters 
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for the crs-onalogue 5 (Ad 
0 

- max 
= 0.44 A, T between 0’ and 20 3’) rndrcate a bent perrmeter The decreasrng 

=, = -overlap In 5 IS expected to Increase the n-bond frxatron. We therefore conclude that, rn accordance 

11 
with related experience , the drfferent spectroscoprc data of 5 and s reflect the change of the rrng confor- 

matron 
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