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The configrrratfons of thep-na~thoI-maleic anhydride adducts have earliar 

been proposed on the basis of their dipole moments; the ane with smaXLer moauent 

(2.86D) was assigned to the -configuration (I) and the other with larger 

moment (6.54~) to the exo_configuratiLon (If).'*2 Arigorous chemical proof has 

also been provided bp transforming the madduct II into a lactcors III, 293 The 

m and ~-configurations of the napbtbalene-maleic wdrlde adducts were 

established by their steric relatfonship wltb the cornspcmd.ing~-napbthol adduct.' 

However, none of these approaches Is applicable to a varfew of a* adducts. Tbe- 

configurations of the na#&halene-malelc anwdride adducts have ati0 been 

determfmed spctroscoplcally, by converting the adduct-anhydrides Into l&e 



1640 No, 18 

corresponding methyl esters IV and V; the studies were based on the difference 

of the chemical shifts of the ester methyl protons in the endo- and exo-configu- 

rations (IV-5 3.47 & V -63.65) and the long range couplings.5 Ihe scope of the 

applicability of this method for a variety of DA adducts of maleic anhydridc is 

limited since the chemical shift of the ester protons in the s-product is not 

much different from that in the exo-product. !The configuration of either the 

w- or E-compound can be established using this method only when the FMR 

spectrum of the corresponding isomer is available, the limitation being that the 

isomer may not always be formed. 

Fig.1: 60 i4Hz FMFt srvctrum of compound IX in CDCl3 at 45'. 

Fig.2: 60 MHz ENR spectrum of compound X in CDc13 at 45'. 
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We now repart a new and a more convenient method for the determination of 

the configurations of a variety of DA adducts of maleic anhydride. The N\M*-di- 

acetyl-r-amino imide derivatives (IX - XIV) of the model compounds are obtained 

by the following simple reaction steps: 

0 0 
Et OH A90 

+ N2H~H20- 

0 
VI - VII VIII 

The P-amino Wide structures (VII) are established by the formation of benzal 

derivatives, which are characterised by a one-proton singlet at about 69 in the 

FTB srectra. Conformation of the acetyl groups about the N-N' bond in N-(diacetyl 

amino) imide derivative of the anthracene-maleic anhydride adduct was reported by 

Korsch and Riggs6 on the basis of the strong shielding effect (ca 1.5 ppn) of the 

cage-benzo-ring on one of the N' -acetyl groups in the PHR spectrum. In such 

systems (VIII) the two 6'-acetyl groups, one lying above and the other below the 

Plane of the succinimidyl ring, give rise to two different l?%lR signals and the 

free energies of the IT-K* bond rotations have been reported to be in excess of 

20 kcal/mole.6'7y8 In the spectrum of the compound IX (Flg.1) the acetyl group, 

anti to the benza-ring, appears at the normal position (62.55) while the other, 

Syn to the benzo-ring, is strongly shielded and appears atS0.90. This large 

shielding effect on one of the N '-acetyls confirms the endo-structure of the 

compound IX. In the spectrum of the other lsomeric product X (Fig.2) the 

NV-acetyl group, anti to the cage-moiety olefinic bond, appears at the normal 

position (62.53) while the other, m to the olefinic bond, is slightly shielded 

(& 2.20); the E-structure is thus confirmed. This pattern is also observed for 

the other compounds XI - XIV (Table 1). 
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Chemical shifts of the Nt-acetyl signals of the compounds IX - XIV* 

Acetyl& Acetyl Bgn Internal chemical shift of 
Compound to the cage to the cage the a- and ~yn- acetyls 

(S ) (6) (Hz) 

IX 2.55 0.90 99.0 

X 2.53 2.20 20.0 

XI 2.52 0.79 104.0 

XII 2.60 2.26 20.5 

XIII 2.54 0.90 98.0 
XIV 2.54 2.30 14.5 

*Spectra are recorded on a 60 MHz PMR spectrometer in CDC13 at 45O. 

By placing the testing probe, i.e. the N'-acetyl group, In the effective 

magnetic zone of the cage-moiety, a clear picture of the cage-moiety environments 

could be recorded, providing thereby evidence for the wide applicability of the 

method. It is evident that the present method enables the assignment of correct 

configuration to either the endo- _ or exe-adduct without the necessity of 

comparison with the pattern of the corresponding isomer, and therefore, this 

method offers a distinct advantage over the earlier methods especially when one 

of the Isomers is not formed. One such example is provided by the assignment of 

the correct ~-configuration (XV) for the cyclopentadiene-malelc anhydride 

adduct, 
8 
where the other isomer (--adduct) was not obtained. 
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