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summary - "doping-addition" of 2-N02C6H4SG1 to the tricyclo[4,2,2,0295]deca- 

3,7,+trj_ene system ~_occurs to give unusual products: (i) rearan- 

ged caged cyclopropane Aand (ii) the stable cross-PerChlOrate & 

Our recent investigations 2a as well as those of Sasaki and co-workers 3 

have shown that the addition of sulfenyl chlorides under "doping-conditions" 

(see Refs 2 and 4) as well as other strong electrophiles (for definition see 

Ref. 4a) to dimethyl ester of tricyclo[4,2,2,02s5] deca-3,7-diene-y,lO-dicar- 

boxylic acid leads to the formation of caged %-lactones. The dopping-addition 

of RScl to the y,10-dimethyltricyclo[4,2,2,0295]deca-3,7-diene which is inca- 

pable of lactone ring closure proceeds to g&.; the novel type of rearrangement 

with the formation of tetraCyc10[4,4,02~8,0 ]deCane skeleton 2b.The present 

Paper concerns the investigation of the doping-addition of sulfenyl chlorides 

t0 triene & the structural features of which also do not permit lactone ring 

closure and, hence, open the door for other modes of skeletal transformations. 

The reaction of 2-nitrobenzenesulfenyl chloride with ester kin a non-polar 

solvent (ccl41 proceeds stereospecifically to give the trans-addition product 

to the cyclobutene double bond &(prepsrative yield 75%; for discussion of cri- 

teria for COnfigIlrational assignment in analogous system see Ref.5). However, 

if this reatiOn is carried out in AcOH or, especially, under "doping-addition" 

conditions (AcOH+LiC104), dramatic changes in product structures are observed. 

First of all, in both cases the reaction mixture contaps at least three new 

products, the formation of trans-adduct 2_being observed only in ACOH (prepara- 

tive yield 23%). All compounds have been separated and purified by preparative 

tic On Silica gel; their yields are listed in Table 1 end characteristics are 

shown in Table 2. 
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Table 1. Preparative yields of products 

in the reaction of 2-N02C6H4SC1 with 2 

Conditions Yields (%) of 

2 225 2 

AcOH 23 14 41 6 - 

AcOH+LiC104 - 20 40 - 16 

The structure of one of them was shown, by X-ra diffraction 6, to be 

5-(2-nitrophenylthio)-lO-acetoxgt;etracyclo[4,4,0,0 2rg,C3r7]dec-S-en-S,9-dicar- 

boxglic acid dimethyl ester (2). It is surprising that a sequence of 1,2-shifts 

in the cationoid intermediate(z- g) leads to the formation of rearranged pro- 

duct&, containing a cyclopropane ring. Other products are the isomeric acetate 

4,) cross-bonded chloride Aand, astonishingly, cross-bonded erchlorate 6. For 
+* all of them we accept the cross-bonded structures on the basis of H NMR spectra 

(see data of Table 2, especially, the coupling constants fork) as well es of 

the principle of "least structural change". 

We should like to emphasize that the reaction investigated is an unique 

example (i) of participation of en extremely weakly nucleophilic anion ClO,- in 

the final step of electrophilic AdL,2 addition to the double bond (cf. Ref. 7), 
(ii) of unusuelly stable ester of perchloric acid and (iii) of formation of a 
cage compound containinS a three-membered ring in the course of carbocationic 

rearrangements. The search for new rearrangements and new types of products in 
this series is now actively underway. 

RS, 

RSCI 

AcOH 
& 

& CI 
COOCH3 

+ 

(LICIOlJ 

2 
COOCH3 

+ 

2 
i=OOCH, & X= OAc 

k X=CI 
k x= oc103 R = 2-N02C6H4- 



No. 37 3535 

Table 2. Characteristics of the compounds obtained. 

Comp. Formula8,m.p. IR 'H NMR data ('S' , CDc13, 100 MHz) 

) 

C2O+p"O~~ 1735,1715 

2_ 140°(CH2C12: X45,1600 

pentane=l:l) 1570,152O 

L 169'(CH2C12: 

pentane=l:l) 

Rf=0.07(CH2C12) 

1710,165O 

1600,157O 

,1520,1340 

C22H21N08S 1740,1710 

4 rw 153'(CH30H) 1640,1570 

Rf=0.05(CH2C12) 1520,134O 

C20H18Cl.N06S 1725,164O 

2 (oil),Rf=O.ll 1600,157O 

(AcOEt:C6H12= 1525,134O 

=1:3) 

c20H,8c~0,~ 1730,164O 
6 - 124°(expl),R~1600~1570 

0.26 (CH2C12) 1520,1345 

in (CD3)2SO: 8.3-7.3(m,4H,aromatic),6.7 (broad t, 

ZR, H7 and H8), 4.6(dd, IH, CH-cl,J=6.6 and 8.4 Hz) 

4.2 (broad m';iCH, CH of skeleton), 3.7 (7H,Z 0CH3+ 

(q-8). 

8.2-7.1 (m,4H,aromatic),5.76(m,?H, CH-OAc), 3.76 

end 3.66 (29, 6H, COOCH3), 3.52 (d, IH, (X-S, 

j=l.O He), 2.75 (dd, IH, HI, j=l.6 and 1.6 Hz), 

2.7 (dd, IH, H7, js1.6 and 3.5 Hz), 2.12 (m, IH, 

H6), 1.96 (s,3H, OCOCH3), 1.6-1.9 (m, W, H2 and 

H3), 1.33 (ddd,lH, H4, J=5.0, 5.0 and 1.0 Hz). 

(295 MHz): 8.3-7.3 (m,4H, aromatic), 4.86 (d,lH, 

CH-OAc, J=6.0 Hz), 3.90 and 3.80 (2s, 6H,COOCH3), 

3.57 (dd, lH, R6, J=5.5 and 1.5 Hz), 3.45 (dd, IH, 

Hl, J=7.5 and 6.0 Hz), 3.40 (s, IH, CH-S), 3.20 

(dd, IH, H7, J=2.0 and 5.5 Hz), 2.73 (dd, IH, H3, 

Jz5.0 and 2.0 Hz), 2.68 (ddd, IH, H2, J=7.5, 5.0 

and 5.0 Hz), 2.30 (dd, lH, H5, J=5.0 and 1.5 HZ), 

1.99 (9, 3H, 0'WH3). 
in CC14: 8.2-7.1 (m, 4H,aromatic), 3.98 (lH,CH-Cl), 

3.70 (2s, 6H, COoCH3), 3.6-2.2 (m, 7H,CH of skele- 

ton). 

8.3-7.3 (m,4H, aromatic), 4.9 (m, lH,CH-OC103), 

3.86 and 3.80 (2s, 6H, COOCH3), 3.75-2.20 (7H, CH 

of skeleton). 
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Rxperimental X-ray diffraction data were recordered using Syntex P21 autodif- 
fractometer, using MO g, radiation. Cristals ofAsre triclinic, P l/n, the 
cell dimensions are a=8.657(1), b=9.651(1), ~=13.176(2);c~=85&4~(1)~ 
p =82.14'(l), 8 =77.74'(l), D,=1.384 g/om3; 2219 independent reflections have 
been used for calculation of structure by 
~0.55 (d-l, Rhkl= 0.046. 

8+28 method (Sin 63/x. )msx= 

Analytical data of the compounds obtained were in accordanoe with formulas 
proposed $0.3 % for C and H, f0.4 % for Cl), 
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