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Summary: The "doping-a,-Jdition" of RSCl to the tricyclo[4,2,2,0 2,51 ~deca-3,7-diene 

derivatives which are incapable of lactone ring closure proceeds to give the 

'love1 type of rec3rranged product, x, due to the two subsequent 1,2-shifts. 

Electrophilic 195 addition to tricyclo[4,2,2,0- ]deca-3,7-diene derivatives 

(1) has been extensively studied2. In general, weak electrophiles which generatE 

ci relatively small uositive charl,5e on the carbon atoms of an intermediate give 

the addition product to the cyclobutene double bond (2, route 9). The addition 

of strong electrophiles involves a cross-type participation of the second double 

bond with the for-nation of ion 2 (route A). The mode of Its subsequent trans- 

formation depends on the nature of the substitutent Ii. If R can play the role 

of nucleophile (e.g. R=COOCH3) the final step includes a ring closure (e.<;. 

1547 



1548 No. 17 

d-lactone ring closure, x3). 

One problem in principle may be formulated as following: what type of strur- 

ture will be obtained if the substituent R is not capable of internal nucleo- 

philic attack on the cationoid centre in ion $? Few previous data seem to give 
4 

evidence of the formation of structures of type 2 in this process . To answer 

this question we have studied the addition of Z-nitrobenzenesulfenyl chloride 

(NSSC) to 9,10-dimethyltricyclo[4,2,2,02~5]deca-3,7-~diene (,le). 

Before proceeding further we must mention our previous investigation of a 

"doping-addition" effect5, which consists in the escalation of effective electro- 

philicity of weak electrophiles in addition to reactions by the addition of 

strong alectrolytes. For instance, the addition of LiC104 causes a dramatic 

change in the product ratio in the reactions of RSCl with olefins and permits 

the realization of the processes usually associated with the formation of cation- 

oid intermediates. 

The reaction of NSSC with $,e in CCL 
6 4 

at 80° proceeds to give the trans- 

adjuct ; (X= 2-N02-C6H4S, Y=Cl, R-CH3) . However, this reaction in "doping- 

addition" conditions, namely in AcOII+LiClO 4, proceeds completely differently to 
7 

give a mixture of three principal products (t.1.c.) ; the formation of trans- 

Jdduct has not been identified. The separation of the mixture by preparative 

t.1.c. (SiO2, AcO?t:hexane=l:3) gave a 43% yield of compound l$ (C20H23N04S 6b) , 

m.p. 101-103' (hexane), Rf 0.5; IR: 1730 (C=O), 1594 and 1567 (Ar), 1522 and 

1340 cm-l (!J02); 1H NMR (6, CC14, ppm): 8.3-7.1 m (4H, C6H4), 5.1s (lH, H-COAc), - 

3.2s (lH, HCS), 2.0s (3H, CH3CO), 3.1-1.5 m (8H, CH of skeleton) and 0.95 d 

(62, CH3).- 

_ 

The s tructure of x$ has been unambiguously proved by X-ray diffrac- 

tion (see Figure). The crystal of j& is monoclinic, P21/n; a=9.122(1), 

b=12.467(2), c=16.887(2) ;;, 6=92.76'(l); Z=4, Dcalc =1.29 g*cm-3, autodiffrac- 

tomer Syntex P21,, 0~20 method, MO KU, (sinOi~)max=O.hO~- 
1 ; 1993 reflections 

witn 1>20(1) have been used for the structural solution from the total number of 

2883 relections; R hkl=0.057. 

Thus, compound xe is certainly not a product of "least structural change". 

Its fornration can be rationalize&d assuming a process of 1,2-shift in ion $, to 

give the intermediate which like cation Q with subsequent or synchronous attack 

by the external nucleophile (AcO-). 

We have previously emphasized 
2d,3b that the assignment of structures in 

this series using the general lo,gic based on analogy plus the usual empirical 

structure-spectral correlations may lead to an erroneous conclusion due to the 

special behavior of this particular type of compounds. The result presented in 

this communication is another example of a more complicated course of t!he 
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FIGURE 

?r-ocess than was expected; all rearranged structures published in the earlier 

Literature for reactions of related compounds should be reinvestigated. 

,a RSCl +c 
- AcOH 

Li Cl04 

RS RS 

R= 2-N02C6H4- 

7_ CH3 

z,X=OAc 
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6. (a) Yiel~J of S5%, m.p. 144" (from CC14), Rf 0.7 (Si02, AcOEt:hexane=l:3), 

IH-NMR (295 MHz, 

I-I 7 H 8 

CDC13, 6): 8.16-7.02 m (4H, C6H4), 6.46 and 6.22 t (2H, 

, 5~7.2), 4.41 dd (IH, Cccl, J-6.6 and 9.01, 3.75 dd (lH, CZS, Jz6.6 

and 5.41, 3.03-1.80 m (6Il, CH of _ skeleton) and 0.76 :I (611, 2CH3); (b) 5003 

elemental analysis. 

7. (a) Structural investigation of two other compounds is in progress. 'The 

preliminary ~lata evidence of one of them has the structure of cross- 

perchlorate ,2 (X=ArS, Y=OClils) or x (X=I)ClO3), yield of 35%, m.p. 82-84" 

(with expl.) Rf=0.5. For tlie .synthesis, stability and structure of analogou 

perchlorates see Ref. 7b. The second product has supposedly (IR, NMR, 

yield of 17%, m.p. 112-114") the structure of S-hydrnxy-4-(2-nitrophenyl- 

thio)-9,lO-cis-dimethylbicyclo[4,2,2]~~e~~~-2,7~lien~. (b) N.S. Zefirov, 

A. s . Kczmin, V.N. Zh-lankin and I.V. Bodrikov, Zli.Org.Khim., 14, 2646 (19.78). 
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