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Recently, rearrangements of the caged pentacyclic dione 1 to novel carbo- 

cyclic systems 2 and 3 via Schmidt fragmentation and ceric ion oxidation have _- 

been reported from this laboratory'. Further interest in the chemistry of these 

caged systems have led us to explore the rearrangements of hexacyclo- 

(7 4 2 01~9~03,7~~4,14~~6,15 . . . ) pentadeca-10, 12-diene-2, 8-dione2 4, an annulated 

derivative of 2, as a potential source of new and not readily accessible poly- 

cyclic systems. In this communication, we describe the deep seated rearrange- 

ment3 of the hexacyclic dione 2 to benso-annulated tricycle (5.2.1.03'*) decane, 

tricycle (4.4.0.03'7 ) decane and tricycle (4.2.1.02") nonane 

during Schmidt fragmentation and ceric ion oxidation. 

Brief exposure of the hexacyclic dione 2 to sodium aside 

ring systems 

in methanesulpho- 

nit acid (99%, 0-5O, 45 min) and column chromatography (Si02gel) of the resultant 

product mixture furnished two crystalline products 2 and 2 in 15 and 20% isolated 

yield, respectively. The structure of 2, mp 211°, uas indicated from its analy- 

tical and spectral data: C16H15N04S, uv(MeOH)r~max 256 and 208 nmi ir(KRr): 

225o(cyano), 1690(carbonyl), 1180, 136Ocm-'(sulphonate ester) and characteristic 

aromatic bands; pnr(270 MHz, DMSO-d6)r67.92(d, Jab=8Hz, W-Ha), 7.68(t, JbcM& 

*Hz, Ar-Hc), 7.Sl(d, Jcd=8Hz, Ar-Hd), 7.45(t, Jab=Jbc-*HZ, Ar-Hb), 4.56(s,~$&+ 

3.89(dd, Jl lo=4.5Hz, J7_10=12~z, 

SO,-0). &brt, H8), 

s-HlO)r 3.38(br with st, H3), 3.28(s, s_,- 

3.13(d with st, J7,10=12Hz, H7), 3.OO(d, J1,10=4.5Hs, Hl), 
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1.87(ABq, Jgem==12Hz, H9). Similarly, 5, mp 207O, in conformity with its formu- 

lation, exhibited the following spectral characteristics: C16H15N04SI uv(MeOH): 

A mw 250 and 210 nm; ir(KBr)r 226O(cyano), 1692(carbonyl), 1180, 1365cm-'(_W 

nate ester) and characteristic aromatic bands; pmr(270 MHz, DMSo-d6):e 7.83(d, 

J 
a,b 

=8Hz, Ar-Ha), 7.66(t, Jbc=Jcd=8Hz, At-H&, 'I.SS(d, Jcd=8Hz, Ar-Hd)r 7.47(t, 

Jti=+Tbc=8Hz, Ar-H6), S.o2(d, J4,5mdo=6Hz, H4L 3.47(S, H7), 3.44(d, Jl,2=8Hz, 

H2), 3.31(s, ~3-S02-O), 3.03(d, J1 2=8Hz, HI), 2.96(S, H3), 2.95(d, Jem5 6= 
, , 

4.5H2, H6), ;r.Ol(dd, Jgm=14Hz, J4 Smbo=6Hz, e Hg), 1.95(dd, J 
# 

g,&4Hz, 

JemS,6 =4.5Hz, s Hg). Several of the proton assignments for compounds 2 and 2 

were deduced through appropriate spin decoupling experiments at 270 MHz. when 

either 5 or 2 was treated with 1,5-diazabicyclo(5.4.0) undec-5-ene(DBU) in ref- 

luxing DMSO, a single crystalline compound z,(rnp 151°, C15H11NCV u~(Me0H)~ 



No. 46 4593 

CAN 
ä 

CH&N-H,O 
+ 

>,_251 and 217 nm; ir(KBr): 224O(cyano), 1685cm1(carbonyl): pnr(90 MHZ, CDCl$ 

67.2-8.3(m, 4H, AT), 3.l(br with St, lH), 3.05tnarrow d, lH), 2.65(br, lH), 2.45 

(s, 2H)r 1.85(s, 2H)f 13cmr(22.63 MHz, CDC13)': 6135.4(d), 129.2(d), 129.1(d), 

128.9(d), 57.4(d), 47.8(d), 44.5(d), 36.1(t), 34.3(d), 31.4(d)) was obtained in 

quantitative yield. This facile base catalysed 1,3-elimination of methanesul- 

phonic acid from 2 and 2 to form 1 reveals the mutual structural relationshtp 

between 2 and 2 and rules out alternate formulations like g for either of these 

compxnds. 

Reaction of 2 with ceric ammonium nitrate(CAN) in aq.CH3CN(Oo, lhr) yielded 

a mixture of products that were readily separated by column chromatography 

(8i02gel). The fast moving product(30%), mp 194-96O, exhibited uv spectrum 

(hlz 273, 267 and 263 nm diagnostic of a benzocyclobutene chromophore' and 

is formulated as 2. The presence of the anhydride functionality and the symne- 

trical nature of 2 follows from its ir(KBr): 1795 and 186Ocm-'(anhydride), pmr 

(SOHHz, C?X13)?~7.00-7.3(m, 4H, Ar), 3.85(m, 2H, H2 and H5), 3.3(t, J=3Hz, ?I7 ad 

H8), 3.l(m, ZH, Hl and Hi), 2.06(q, J=lZHz, 2H, Hg) and 13cmr(22.63Hz, CDC13)r6 

171.6(s, 2C), 145.1(s, ZC), 128.3(d, 2C), 126.8(d, 2C), 49.8(d, 2C), 49.8(t, lC), 

48.8(d, 2C), 41.9(d, 2C); spectral data. The slow moving product(40%) of CAN 

oxidation is assigned structure 10, mp 196O, on the tasis of following spectral 

data: Uv(HsOH)t A,,,, 253 and 210 nm; ir(KBr)r 1760(lactone), 1685crn-1(carbonyl)t 

pmr(BoMHz, CraC13):67.15-8.1(m, 4H, At), 4.92(q, Jl-5Hz, J2=8.5Hz, 1% -O-h-E,, 

3.477(111, lH), 3-3.4(m, 4HH), 1.93(q, J=lOHz, 2H)t 13cmr(22.63 MHz, CDC13)r&195.9 

(8, AIF-_ollo), 176.7(s, O-PO), 140.4(s, Ar), 134.5(6, Ar), 131.0(s, At), 129.2(d, 

Ar)r 128.4(d, At), 127.6(d, Ar), 8l.O(d, O-S-H), 50.9(d), 50.6(d), 45.4(d), 

44.8(d), 43.9(d), 35.7(t). 



4594 No. 46 
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Probable mechanistic pathway for the formation of various rearrangement 

products is depicted in scheme I. It is interesting to note that the initiall! 

formed carbonium ion intermediates 11 and 12 rearrange to an unusual, common, - 

a-keto-carbonium ion 13, which is stabilised through 7I-delocalisation and 

cyclopropyl conjugation. It is perhaps this stabilisation, among other things, 

which directs the migration of bond 'a' in ions s and 12 as against the migra- 

tion of bond 'b' in the earlier observed' raarrangements of pentacyclic dione : 
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