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Abstract Treatment of hydroxymethylene ketone 5 with trimethylene dithiotosylate according 

to literature conditions, 
3b 

led to the novel C-C ring scission product 7 in high yield; also, _ 

the hydroxide-initiated cleavage4 of 1 gave the S-elimination product 13 which underwent a - 

highly stereospecific addition of diazomethane to provide 15. - 

C-Glycosyl nucleosides comprise an important group of naturally-occurring substances rep- 

resented by the broad spectrum antibiotics showdowmycin, pyrazomycin, formycins, and oxazino- 

mycin (or minimicin). 
1 

Previously, we reported on a convenient route to carbocyclic analogs 

of conventional A-glycosyl nucleosides. 
2 

We here describe our progress towards a general 

route to carbocyclic C-nucleosides. 

Of the several bicyclo[2.2.l]heptane systems which we considered as precursors, the a-di- 

ketone monothioketal 1 appeared to be the most appropriate. In addition to its possible 

availability from 3 by well-known procedures, 
3 
we envisioned that the hydroxide-initiated _ 

cleavage 
4 

of l_, followed by methylation of the resulting acid, should lead to 2. It seemed 

feasible that further modification of the dithian moiety5 in 2 would allow synthesis of all 

the carbocyclic analogs of the above C-nucleoside antibiotics. 
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Oxidation of bicyclic alcohol 3 with a catalytic amount of 0~04 and 30% H202 (cu. 3 equiv.) _ 

in acetone-ether-t-butano1,6 followed by treatment with acetone/MgS04, afforded the ezo-aceto- 

nide 4 which, upon further oxidation with Collins' - reagent, provided ketone 5 (m.p. 74-76 'C; - 
yield 80%). Hydroxymethylene derivative 5 was obtained in virtually quantitative yield by 

subsequent formylation with NaH/HCOOEt in benzene at room temperature (ea. 15 h.). When 5 

was subjected to treatment with trimethylene dithiotosylate 7 and potassium acetate in reflux- 

ing ethanol (CCZ. 15 h.),3b the major product (ea. 80% yield)' was the interesting ring-scission 

product 7 rather than the anticipated a-diketone monothioketal 1 - - 

obtained in only 5- 7% yield; separation of these compounds was 

tography. 

(m.p. 145-147 "C)' which was 

readily effected by chroma- 

CHOH 

“COOEt 

1 1 

The preferential formation of 1 over 1 (Scheme I) merits comment. Intermediates 8 and 9 - - 

may be envisaged as being involved in this two-step displacement of p-toluenesulfinic acid 

(TS). Formation of 1 would be favored through intermediate S in which the ezo-configuration 

of the formyl group would allow for easy access to attack by acetate anion as illustrated by 

the arrows. Although we have not isolated these postulated intermediates, it appears that 

the major one must be 2 wherein approach of the acetate anion to the en&-formyl group is so 

restricted that the unprecedented ring-scission product 7 is formed preferentially (via a - 

mixed anhydride) by attack on the less electrophilic keto group. 

SCHEME I 
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10 
As may be seen from Scheme II, attempted cleavage of 1 with KOH/t-BuOH4 followed by 

methylation did not lead to 2 as planned, but rather furnished the 8-elimination product 13 - - 

(yield 40%). l1 Treatment of 7 under the same conditions also produced 13 - -. Of particular 

interest is the fact that the conjugated addition of diazomethane to 13 occurred S?JYZ to the - 

hydroxy group giving 15 (m.p. - 103-105 'C; yield 90%) as the sole product. At the present 

time it is not clear if the presence of an allylic hydroxy group has any directing influence 

in this selective formation of 15 from 13 
12 

- _* 

HO RO 

f 

l?,R=H 

125’ SCHEME II ~~,R=Ac 

The structure and stereochemistry of 15 were established unequivocally by single-crystal - 

X-ray analysis. Crystals of 15 belong to the orthorhombic system, - space group 232a2,, with a 

= 7.813(3), b = 27.289(12), c = 6.779(3) i, U = 1450 i3, 2=4, D 
-3 

calcd. 
= 1.385 g cm . One 

octant of intensity data to 6 = 67", recorded on an Enraf-Nonius CAD-3 automated diffracto- 

meter (Ni-filtered Cu-Xo radiation, X = 1.5418 i; 8-26 scans), yielded 1237 statistically 

significant [I > 2.0a(1)]13 reflections out of a total of 1307 independent intensity measure. 

ments. The structure was solved by direct methods by use of MDLTAN. 
14 

Full-matrix least- 

squares adjustment of atomic positional and thermal (anisotropic C, N, 0, S; isotropic H) 

parameters 
15 

converged at R = 0.039. A view of the solid-state conformation 
16 

is shown in 

the Figure. Bond lengths lie close to accepted values. Molecules of 15 are associated in - 

the crystal by 0-H...N hydrogen bonds (O...N = 2.80 i) 

In a future communication 
17 

we shall describe syntheses of some carbocyclic C-nucleosides 

utilizing 7 as a key intermediate. We shall also report on scope and extension of the C-C 

ring scission 5 + 7 with other anion stabilizing groups. 
17,18 

_ 
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Figure. Structure and solid-state conformation of 15 - 
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