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Abstract. - Beckmann fragmentation of the oximes 5 and 6 respectiveZy, which were derived from - - 

the cyclobutanones Sand 5, furnished the bifunctional five carbon units 7 and g with ea. 98% - - 

and 91% stereoselectivity. 

We were interested for some time in the possible control of vicinal stereochemistry in open 

chain compounds2. A most successful approach to this task turned out to be the controlled 

aldol-reaction3. 

The more classical way to meet this problem is to stereoselectively construct a cyclic in- 

termediate, which subsequently can be converted into an open chain compound. In Scheme l'+ a 

novel combination of reactions is shown, which leads to the diastereomeric bifunctional five 

carbon units 7 and 8 with 98% and 91% stereoselectivity, respectively. - - 

Addition of dimethylketene to cis,trans-ethyl-propenylether (z)5 furnished 2 in 90% yield 

(kinetic control). Equilibration (C,H,OH, cat. C,H50-Na+) established the thermodynamic mix- 

ture, consisting of 91% 4 and 9% 3. - - 

The corresponding oximes from 3 and 4 were prepared under standard conditions in high yield. _ _ 

Both were syn-anti mixtures in s 60:40 ratio; bp. 72-740C at 0.08 mm; NMR (CDCla, 400 MHz): 

2 H-C(3) two doublets at 3.66 and 3 53 ppm, J(3.4) s 8 Hz; 6 H-C(3) two doublets at 3.3 _ 

and 3.28 ppm, J(3.4) Q 6.5 Hz.~ 
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a. - EtaN, t-BuOCHs: 90%, b. EtOH, cat. EtO-Nat, c. NH,OH - HCl, EtOH, HzO, KHCO,, - 

A. m-Nitrobenzoylchloride in CHzCl,, r.t. 

Treatment of 2 and 6 respectively with m-nitrobenzoylchloride in CHzClz at ambient tempe- 

rature furnished 7 ind 61% and 8 in 64% yield. 7 Another condition for the Beckmann fragmen- - - 

tation was in pyridine,t-butylmethylether and addition of (CF,CO),O between 20-5OoC, which 

led to 7 and 8 in 45-50% yield. - - 

a.p. 68-700 at 10 mm. NMR. (CDCl,, 400 MHz): 1: 5.1-5.08 and 5.04-5.02 (two m; 2H-C(5), 3.64 

(d; J(3.2) * 9 Hz; H-C(3)), 3.55-3.32 (m; 0-&-), 2.73 (dxq; H-C(2)), 1.65 (narrow m; CHs- 

C(4)), 1.22 (t; CH,-CHz-), 1.21 (d; CH,-C(P));g: 5.13-5.1 and 5.08-5.06 (two m; 2H-C(5)), 

3.66 (d; J(3.2) s a Hz, H-C(3)), 3.55-3.28 (m; O-C&-), 2.8 (dxq; H-C(2)), 1.72 (narrow m; 

CH,-C(4)), 1.35 (d; CH,-C(2)), 1.19 (t; CHa-CH,). Both in GLC and NMR spectrum of8 about 9% 

of 7 was detectable. - 

Thus the two bifunctional C-5 units, the R*,S*-product 7 (> 98% stereoselectivity) and - 

the R*,R*-product 8 (> 90% stereoselectivity) have been synthetized.q 
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Scheme 2 
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a. Benzylalcohol, cat. NaH, 80%, b. NH,OH - HCl, EtOH, H,O, KHCOs: 80%, c. SOCl,, - - - 

ether: 65%, d. BBN, THF: 73%. - 

As shown in Scheme 2, 3 and 4 can be conveniently converted into the benzyloxy cycobuta- -- 

none 9 by treating theethoxy compound in tenfold excess of benzylalcohol with catalytic - 

amounts of NaH at 35-400C for 2 hours. The reaction intermediate in this reaction is 2,4,4- 

trimethylcy~lobutenonel~, which we also isolated under other conditions. 9 was converted in- - 

to 10 through the oxime with thionylchloride in ether at 0-5oC. Under the aforementioned - 

conditions of the Beckmann fragmentation (pyridine,(CFsCO),O) 10% of the Beckmann rearrange- 

ment product 11 could be isolatedll: - m.p. 105-108oC(ether_pentane), NMR: H-C(4) at 3.53 ppm, 

d, J(3.2) % 9 Hz. Hydroboration of 10 (2 eq. BBN, THF, then 10% NaOH, H,O,) furnished 12 - - 

with a 9:l stereoselectivity concerning the newly formed asymmetriccarbon C(4) in 73% 

yield.12*ls 

On the other hand DIBAL reduction of 7 _I4 (Scheme 3) led to the aldehyde 13 (80%), which - 

was further convertedI to 14 and 15 - -_-* 

Scheme 3 
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a. DIBAL, hexane, -700C: 80X, - b. (0)sP=C(CH,)COOC,Hs, DMSO, 1000: 70%, 5. (EtO),P(O) 

CH(CHs)COOCzHs, THF, NaH, -700C + OoC: 75%. 
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