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A CONVPXIENT ROUTE TO CARBOCTCLIC ANALOG OF NUCLROSIDES: (?) ARISTRRCKTCIN** 
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Stereocontrolled elaboration of cyclopentadiene-azomethine adducts 2 
andJ7 led to a short total synthesis of (?) arieteromycin. In the 
course of this work a novel zinc reduction Q/2+$ was observed. Also, 
ozonolysis of the gedihalo olefin 10 in methanol directly gave the 

methyl ester7.3. 

Since the first rational synthesis of the (?) carbocyclic analog of adenosinel and subsequent 

isolation of its (-) enantiomer the antifungal antibiotic aristeromycin2a, the interest in 

this class of compounds has grown rapidly. The absolute configuration of aristeromycin2b 

bears a close relationship to that of the naturally occurring adenosine. 

Early routes to carbocyclic nucleosides have been too lengthy1s3 to allow rapid analog prepa- 

ration. More recently however, Daluge and Vince in their continuing elegant studies on 

carbocyclic aminonucleoside& described an efficient route utilizing the known 2-asabicyclo 

k.2.a hept-5-ene-3-ones. They also reported a synthesis of carbocyclic arabinosyladenine 

with promising antiviral and antitumor activity4. 

The above work prompts us to submit our own general route to carbocyclic nucleosides exempli- 

fied in a total synthesis of (*) aristeromycin. To us the cycloadductsA6 andz7, available 

in excellent yields, offered many attractive opportunities for stereospecific reactions some 

of which we now describe. 

Catalytic osmylation of l_ (endo:exo/2:1)6 in a one-pot sequencea gave the acetonides 6_andJ 

in over 60% yield. The assigned exo-configuration of the &-diol Lfollows from the rule 

of exo-addition in related systems 1,9. 
- When the?/1 mixture was refluxed with activated 

zinc powder in methanol for 30 minutes, interestingly the halogen free olefinal" was obtained 

in 57% yield by chromatography. Isomers 6_ (64.05, s, H3n) and3 (64.7, d, J3x 4, 3.8 Rz, 
, 

Hgx) when treated separately in the same manner gave an identical result. 

Osonolysis ofzin methanol at -70' followed by reductive work-up with NaBR4 in TRP gave the 

crude 13 (not isolated) which was hydrolysed with methanolic sodium hydroxide to provide Iy 

** Dedicated to Professor Basil Lythgoe, P.R.S. 
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essentially pure amine gll. It was further purified as its diacetate 3. By a standard 

three step sequence12 the amine 35 was converted to 2',3'-isopropylidine (+) aristeromycin, 

m.p. 222-23' (methanol), (lit.', m.p. 216'), the acid hydrolysis (dil. H2S04) of which gave 

(+) aristeromycin, m.p. 244-45' dec. (methanol), (lit. , m.p. 241-43' dec.), identical in its 

spectral properties and TLC behaviour to the natural antibiotic13s14s15. 

In an alternative sequence, the crystalline adductA7 gave the E-diol2 (80% yield), 

m.p. 214-15'. It was converted to the acetonide:, m.p. 176-77' in virtually quantitative 

yield. In practice the acetonide gwas obtained directly from2 as in the previous sequence. 

Treatment of Jwith activated zinc in methanol gave in this case the expected gem_dihalo 

olefin 2, m.p. 95-97O in over 90% yield16. 

At the present time we do not have a satisfactory explanation for the anomalous reduction 

6179 under extremely mild conditions. -MCI The available experimental evidence rules out neither 

a direct reduction of the initially formed gem_dihalo olefin2 (X-Cl), nor a possible recycli- 

zation and reduction of the same in two steps. The fact that zgave only the expected gem- 

dihalo olefin 2, may favor the latter mechanism sinceJwould give a relatively more stable 

tosylamide anion which would therefore be more difficult to recyclixe and reduce17. 

When 2 was ozonixed in methanol at -70°, the crude product lost the acetonide protecting 

group. &a-acetonation followed by chromatography gave in 40% yield the methyl ester g, 

m.p. 134-35O IR. An analogous reaction (viz. formation of methyl ester) has been observed 

in the oxonolysis of vinyl monochlorides in methanollg. In the present example we propose 

in-situ generation of phosgene and its methanolysis as a possible source of acid responsible 

for both, removal of acetonide and collapse of the methyl hydroperoxide (equations 1 and 2). 

This reaction may apply to other=dihalo olefins as well. 

“-a” MeOH 
l (Me0)2C0 +HCI (1) 

- R 

The edihalo olefin 12 could be cleaved more efficiently by RuO4/NaIO4 reagent2' in acetone: 

water (95:5). The resulting acid was treated with diazomethane to provide the methyl ester 

g in 92% yield from 9. Ca(BH4)2 reduction21 (NaBH4/CaC12/T8F, R.T.) then gave the alcohol 

12, m.p. 100-102° in 95% yield. Due to improved yields and high crystallinity of all com- 

pounds, we find this latter sequence more practica123. 

We shall report on the utility of the above intermediates including the related E-epoxide 

3g in a detailed c ommunication. 
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