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Mono-7-substituted- 1,3,5-cycloheptatrienes permit two opportunities 

for stereospecificity beyond those traditionally envisaged for Diels-Alder 

addition.(l) . 
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The first, a choice of cyclopropane orientation, has prematurely been 

accepted as the anti (2) by virtue only of scattered qualitative estimates - 

of reactivity (3,4). The second, a choice between C-3 epimers, has not 

hitherto been considered. 

We noN demonstrate the isolated product of dimethyl acetylenedicar- 

boxylate addition to be that of anti configuration when X = H (26%, m.p. 

24-25.S”),(5,6,7) that of anti-3-exo when X = CH(OCfi3J2 (57%. gl’D -- 

1.5031) or COOCH3 (88%, m.p. 48-50°)(5,8) but, more significantly, to 

contain both a-3-m and a&-3-endo isomers when X = CN (9,9a). 

In particular, 7-cyano-1,3,5-cycloheptatriene yields 70% of a 

kihetically controlled 1.1 : 1 mixture of isomers, m . p. 11 l- 113’ and 

92-94O. Alkaline hydrolysis of either in D20 affords a common tricarboxylic 

acid containng deuterium only at C-3. The extent of incorporation, 

0. 15&O .04 and >O. 85 atoms D from higher- and lower-melting adducts 

under identical conditions implicates the latter as the less stable, therefore, 

the 3-e. epimer. As expected (10) this also possesses the greater vicinal 

cyclopropane coupling constants (J, 3 = J, 4 .= 6.6 vs. 3.1 c.p.s.J(lOa). 
, 

Its structure is further elaborated as a-3-m from that of its 

unique product of methanolic HCl treatment, a chloroketone diester 
CH,CN 

.(m.p. 143-143.S0), whose spectral properties (Xshoilder 215mP (t 7170)., 

xx 
CH2C12 

5.73, 5.80, 6.06~, T 
Clx13 

5.69-6.40 and7.35-8.00 p.p.m. 
max 

(complex multiplets of relative areas 8.7:4, the former revealing singlets 

at 6.13 and cm.15 p.p.m.)) are most simply accommodated by the structure.1 (11). 



No.49 4419 

0 

Inpependent support is provided by the consistent variation of proton 

chemical shift with distance from the deshielding (12) nitrile function. 

(Table I). 

The sizuctures of the remaining adducts then follow both from inter- 

conversions with the anti-3-exo nitrile (Chart I) and from obvious spectral -- 

similarities. 

TABLE I.,qDcl 

Proton Chemical Shifts (T 3, p.p.m.) 

of Dimethyl Acetylenedicarboxylate Adducts 

C-3 Substituents 

H,H 4.07 8.60 

H, e-CN 3.83 7.90 

H, a-CN 3.60 8.03 

CN, CNa 3.50 7.22 

aFrom a spectrum kindly furnished by Dr. E. Ciganek. cr. reference 14. 
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CHART I. 

Interconversions within the &&-J-E Series .a 

R-CH(OCH3);! R-CN (m.p. 111-113’) 

1. NH2OH 

H+ 
/ 

Ag20, OH- 
R-CHO - 

(HCl) 

R-COOCH3 

=O3 

E*OCl 
2 

R-COOH --, 

/ 

CH30H 

R_COCl 1. tert-BuOOH R-H 

2. 

aR = dimethyl 3-triq#o[3.2.2.02’* 16, S-nonadienyl-6,7 -dicarboxylate . 
R’ = 3-tricyclo[3.2.2.0 ’ 16,8- nonadienyl-6, ‘Idicarboxylic acid. 

The apparent absence of m isomers has nowlong been both expected and 

well rationalized within the context of an obligatory norcaradiene intermediate 

(2,3b). The isolation of the severely hindered a-3-a nitrile adduct, and 

in amount similar to that of its more stable epimer, is more surprising. Several 

interpretations are possible but we would defer consideration of their relative 

merit until another time. 

We think it nevertheless useful to note the current status of one alternative 

to the norcaradiene hypothesis, the possibility of 2, S-addition to 1,3, S-cyclo- 

heptatiiene (13). Originally discounted, in part, because only 1,3-dienes were 
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considered capable of adding dienophiles (15) and, in part, because the 

norcaradiene hypothesis permitted obvious correlation of the unusual 

reactivity of 7-carbomethoxy-l , 3, S-cycloheptatriene (13) with its (incorrectly) 

(16) assigned structure, this alternative is now free of both objections and 

has yet to be excluded. 

In any event, the necessary stereochemical consequences to be 

satisfied by a correct mechanism have now been established. 
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