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The addltlon of electrophllic reagents to the ~ioyolo[4,2,2,~~5]d~a- 

3,7_aieaa derivatives (e.g. dlester IJ has been extensively studied 2w5. In 

general the addition reactions of the dlester Lare dependent on electrophilic 

agents and may be summar ized as follorst 

I) weak electrophlles (definition see @) interactwiththe strainedcyc- 

lobtatene double bond of the dlester 'l(trans 5a and ols-addition 3an4b). 

2) the addition of the strong electrophiles 6a involves the cross-iqpe par- 

ticipation of the C7_cS double bond end $-la&one ring closure 3b-o Aa. 

Strwtural elucidation of the moss-bonded la&one oompounds (3) was based 

on the following lVJlR and IR data: (a) the eross-boa has been supported 

"by the absence of BOB and spin4eooupllng eqeriments between HK and ES" 4ay 

(b) the presence of aflve-membered-rlngllentone moietyhasbeensuggestedby 

IR absorbtlon at 174011770 on" 3&0*4a . Thus,unamblguous evidences of 

structural assQnmentsfthelactone produets arelacklmg. 

Reoently we have developed a new method for IncreasIng of ele&rophlllclty 

Of weak eleotrophlles due to the addition of strong electrolytes 6. The appli- 

cation of this method to the dlester +lgsve the following results. The addition 

af a mbr of sulfemyl halides to the dieeter~ln non-polar solvents (GC14, 

2617 



2618 No. 29 

CH2C12) fielded the trane-adduete~ (X-rw data 5a, cf. *). However, the 

addition of ghaoylsulfe@ (a), 2-niWophenylsulfe~1 (b) and 2,4=dlaitro- 

@xenylsulfenyl (c) chlorlUes to the diesterLln CH3GB at 25'C ia 

JilClO, gave crystalline solids (a) C,$i,604S 7r8, (b) C,+i,61N206S 7*g and (o) 

CyjH,~06s 7,'O. IE epeetraoftheee oompounds lndloated the paweenoe oflao- 

tone moletg: 1760 (a), 1770 (b) end 1767 cm" (0). The sizuotures of&anaz 

hae been assigned In accordance with literature data %. 
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However In order to acqaire the pmciee Information concernring the s~tu- 

re of the la&ones the X-ray analpie of the 2-nitrophen71 compound with map. 

227-229’ ha6 been c-ha out 11c 

X-Ray molecular structure of*18 shown in Figure 'I, selected bond angle8 

are given in Table 1. 

Astotheetrucmreof4&wehave 

of ring distortions and have found the 

ing parameters 12. 

carried out the quantitative evaluation 

following values of Cremer-Pople puaker- 
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ring A O(l~C(9)C(IO)C~l3~~1~~(8~ Qd.821, @~81.2'p $2896.74 

rixqj B 0(1)C(8)0(7)0(6)0(10)C(13) QpO.830, 8=88.0', $,=75.9' 

ring C C(9)~(1)~(8)C(ir)c(6)C(lO) W.965, h85.4". q2-99.2' 

rine D C(2)~(5)G(6)C(10)0(9)C(l) CW.928, 6'-89.3°, ~2=86.10 

Thus the fenofmix-remberedringa A,CandDm?eneertot&etuiet(the 

dev%atien of $b2s4-99, and the laotone rine A is olQbtly distorted in the 

direction of half-dmlr. The ferm of la&one oycle B ir Intermediate between 

twiet and boat. 

Fable 2. 8eleoted bond angles, deg. 

@.9(3) 

89.7(3) 

81.4(3) 

106.9(3) 

114.7(3) 

109.2(3) 

101.3(3) 

113.4(3) 

120.0(3) 

128.3(3) 

111.6(3) 

89*0(j) 

110.4(3) 

x%1(3) 

104.8(3) 

107.4(3) 

!l!bere are three points which are clearly evident from our X-my resulte: 

1) cross-Qpe traneannular oycllsatlon has reoeived the unambiguous proof (the 

orbital theory of oross-bonding 888 13); 2) the structure investigated contains 

six--red-rln~ lactone moletg (4b) instead of declaredJ'%actone framework; 

all la&one structurea published 3b-Cs4a15b must be reinvestigated or revised 

(e.g., -instead ; 3) the IR criterion of the aaelgnment of lactone 

etructuree fails for the cage syetems. 
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Aoknowleduement: We are grateful to Dr. V.A.Palyulln for the celculations 

of ring-puckering parametera. 
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