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DOPING-ADDITION OF ARYLSULFENYL CHLORIDES TO THE TRICYCIO[4,2,2,02’5]DECA—5,7,9-
TRIENE SYSTEM: SKELETAL REARRANGEMENTS AND SERENDIPITIOUS PRODUCTS
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Summary - "doping-addition" of 2-N0206H4SCl to the trlcyclo[4,2,2,0 ’S]deca-
3,7,9=triene system ], occurs to give unusual products: (i) rearran-
ged caged cyclopropane 3 and (ii) the stable cross-perchlorate 6.

Qur recent investigations 2a as well as those of Sasaki and co~workers 5
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[#,2,2,0°?”]deca-3,7-diene-9,10-dicar—
boxylic acid leads to the formation of caged $~lactones. The dopping=-addition
of RSC1l to the 9,10-dimethyltricyclo[4,2,2,02’5]deca—5,7-diene which is inca-
pable of lactone ring closure proceeds to give the novel type of rearrangement
with the formation of tetracyclo[4,4,02’8,0 ’7]decane skeleton 2b, The present
paper concerns the investigation of the doping-addition of sulfenyl chlorides
to triene 1, 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 1.in a non~polar
solvent (0014) proceeds stereospecifically to give the trans-addition product
to the cyclobutene double bondlgv(preparative yield 75%; for discussion of cri-
teria for configurational assignment in amnalogous system see Ref.5). However,
if this reation is carried out in AcOH or, especially, under "doping-addition"
conditions (AcOH+L10104), dramatic changes in product structures are observed,
First of all, in both cases the reaction mixture contals 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
tlc on silica gel; their yields are listed in Table 1 and characteristics are
shown in Table 2.
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Table 1. Preparative yields of products
in the reaction of 2-N0206H4SCl with 1,

Conditions Yields (%) of
2 3 & 5 &
AcOH 23 14 44 6 -

AcOH+LiC10, - 20 40 =~ 16

The structure of one of them was shown, by X-ray diffraction 6, to be
5-(2-nitrophenylthio)-1O-acetoxytetracyclo[4,4,0,02' ,03’7]dec-8—en—8,9-dicar—
boxylic acid dimethyl ester (2). It is surprising that a sequence of 1,2-shifts
in the cationoid intermediate(?7 — §) leads to the formation of rearranged pro-
duct 3, containing a cyclopropene ring. Other products are the isomeric acetate
4, cross—bonded chloride 5 and, astonishingly, cross-bonded perchlorate 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 for‘ﬁg as well as of
the principle of "least structural change".

We should like to emphasize that the reaction investigated is an unique
example (i) of participation of an extremely weakly nucleophilic anion 0104' in
the final step of electrophilic AdEZ addition to the double bond (cf. Ref. 7),
(ii) of unusually stable ester of perchloric acid and (iii) of formation of a
cage compound containing a three-membered ring in the course of carbocationic
rearrangements, The search for new rearrangements and new types of products in
this serles is now actively underway.
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Table 2.
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Characteristics of the compounds obtained.

Comp. Formulae,m.p.

IR
and tlc para- datg
meter (S10,) (em ')

H MR data (S, ODC1,, 100 MHz)

%N

3\.\)

3F

S\n

20'\

CooH4gC1NOE  1735,1715

140°(c32012: 1645,1600

pentane=1:1) 1570,1520
R,=0,22(AcOEt 1345

'CGH']2=1 :3)
C22H21N088 1745,1720
1710,1650

469°(CH2012:
pentane=1:1) 1600,1570
- 1520,1340
Bf_0.07(CH2012) ’

022H21N085 1740,1710

Rf=o.05(0H2012)152°'134°

CooH1g0LN0S  1725,1640
(011),R,=0.11 1600,1570
(ACOBE:CgH, = 1525,1340
=1:3)

CooHagClNO, 8 1730,1640
124° (expl) R =160051570

0.26 (CH,01,) 1920,1345

in (CDB)ESO= 8.3~7.3(m,4H,aromatic),6.7 (broad t,
PH, H, and Hg), 4.6(ad, 1H, CA-C1,J=6.6 and 8.4 Hz)
4,2 (broad m,4H, CH of skeleton), 3.7 (7H,2 OCH3+
CH-8).

8,2-7.1 (m,4H,aromatic),5,76(m,1H, CH-OAc), 3.76
and 3.66 (2s, 6H, COOCHB), 3.52 (4, 1H, CH-S,
§=1.0 Hz), 2.75 (4d, MM, H,, j=1.6 and 1.6 Hz),
2.7 (d4, 1H, Hyy §=1.6 and 3.5 Hz), 2.12 (m, 1H,
Hg)y 1496 (s,3H, ococHB), 1+6=1.9 (m, 2H, H, and
H,), 1.33 (ddd,"H, H,, J=5.0, 5.0 and 1.0 Hz),
(295 MHz): 8,3-7.3 (m,4H, aromatic), 4.86 (d,1H,
CH-OAc, J=6.0 Hz), 3.90 and 3.80 (2s, 6H,COOCH3),
3.57 (a4, H, Hg, J=5,5 and 1.5 Hz), 3.45 (44, 1H,
Hay J=7.5 and 6,0 Hz), 3.40 (s, 1H, CH-S), 3.20
(dda, 4H, H7, J=2,0 and 5.5 Hz), 2.73 (44, 1H, HB,
J=5.0 and 2.0 Hz), 2.68 (ddd, MH, Hy, J=7.5, 5.0
and 5.0 Hz), 2,30 (ad, 1H, Hg, J=5.0 and 1.5 Hz),
1.99 (s, 3H, OCOCHB).

in CCl,: 8.2-7.1 (m, 4H,aromatic), 3.98 (1H,CH-C1),
3.70 (2s, 6H, COOCHB), 3.6-2,2 (m, 7H,CH of skele~
ton),

8,3~7.3 (m,4H, aromatic), 4.9 (m, 1H,CH—00103),
3.86 and 3.80 (2s, 6H, COOCHB), 3.75-2,20 (7H, CH
of skeleton).
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Experimental X-ray diffraction data were recordered using Syntex P21 autodif~
fractometer, using Mo K, radlation. Cristals of 3. are triclinic, P 1/n, the
cell dimensions are a=8,657(1), b=9.651(1), c=13, 176(2), *x=85,44°(1),

p =82,14°(1), y =77.74°(1), D =1.384 g/cm>; 2219 independent reflections have
been used for calculation of structure by ©+20 method (Sin O/ nax

=0.55 81, Ry, = 0.046.

Analytical data of the compounds obtained were in accordance with formulas
proposed (¥0.3 % for C and H, %0.4 % for Cl).
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