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SODIUM ~RO~~~DE REDU~ON OF 
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ELLA COHEN and DAVID Gna~wtcP 
Dqartnmt of Chemistry, Israel Institute of Technology, Haifa, Israel 

AMru+-The title dikctone was rcducod to give a mixture of tha three poasibk dials which wcrc isolamd 
and duuactcntsd. 

In comtcction with a related exercise in symmetry’ we 
report UnpubIished work2 with experimental detail. 

The diketone l3 upon reduction to dials is expected 
for reasons of symmetry to @ve three con&rational 
isomers 2-4. 

al on a 0 li n 

sodium borohydride reduction of 1 &xi the three 
dials in the ratio of 5 : 9 : 1 , lvBpc&vcly. The relatively 
unsymmtric nature of the NMR qectrum of the 
syn-sstfidiol3 permits its c&ncte&ation as such. 
In this case it would have been easier if we bad more 
of tbc mrti-unzidiol4 in band for its proof of strut= 
hue dqended upon preparation of a cyclic carbonate 
5 but in accordance with the Robinson postulate this 
was therefore obtained in lowest yieid.’ The dial from 
which this carbonate was indeed prepared was then- 
fore 4 and by ironclad logic, botb chemical and 
symmotrioal, the third dio12 must have. the syn-syn 
CQCl@UM.i0n.’ 

tPat7 LXXVI: L. Scncg6r. P. Ashkenazi and D, Ginsburg, 
Tetralrpdron 40,527 1 f 1984). 

Rcducrionr41.Amixturr(1.2gt,NaBH,(1.28g),MoOH 
(100 ml), and cthar (20 ml) was allowd to stand overnight. 
The volume was conomtratcd to one third and submlttcd to 
continuous extraction with CH,Cl, for 24 hr. Evaporation 
gave the diol mixture (1.08 & 8&?/J as an oil which turned 
wmi-solid. (Found: C. 65.03: H. 9.00: 0. 26.05. C,&L,O, 
rcquim c, fk 19; H, 835; 0, is&“/g tile ihdividual &xii% 
do not give a molecular peak.) The dials wcrc isolated by 
cohurm chromatography on basic &umina, using CHCl, aa 
elucnt, in the following order: 

l&/2. N.p. 192” (benmno-chloroform), 350 mg (5 parts). 
IR(CHCl,): 3600,3500-3300,2990,2950,2930,2860cm-’. 
NMR(CDCl,: 6 3.81 (a, 4 C&G); 3.41 @r f 2 C@OH); 
3.6%3.4g (m, 2 08, disappaus with DzO); 1.83 (d, 8 C&j& 

Dio13. M.p. 162” @nmmxhloroform), 627 mg (9 parts). 
IR(CHCls): as for 2. NNR(CDCls): 4.42-4.20 (m, 2 CfiOH); 
3.90-3.39 (ARq. J = 10 Hz; 4 C&O); 2.30-1.32 (m, 8 Cfi2 
f zofi). 

Did 4. Mp. 188” w==chloroform)* 68 me (1 part). 
IR(CHCI,): 3600, 3500-3300, 2950, 2930, 28SOcm-‘. 
NMR(CDCl& 4.45 (br t, 2 CHOH); 3.55 (s, 4 C&G): 
2.26-2.08 (m, 2 O&, disappatrs &h &O); 1.98 fd, 8 C&). 

Cyclic cc&mate 5. Dio14 (14 mg) and dicthyl carbonate 
(0.01 ml) wcrc added to tolucne heated under retlug comain- 
ingNa(l8mg)~dk~tat~~pfor l?hr.Mcrcooling 
to rt., filtration and removal of solvent (water pump) a 
coiorlcas solid was obtained (13 mg; 81.5%); m.p. 270’ @cc, 
bet cthcr 60-70). (Found: C. 62.22~ H. 6.87: 0. 29.73. 
C, ,H,,O, rcqui&s C. 62.84; H, 6.7 I: 0~30&t%.)~IR(CHCl,): 
2960, 2930, 2850, 174Oan-‘. NMR(CDCl,): 5.18 (t, 2 
CryO); 3.58 (s, 4 C&O); 2.05 (d, 8 C&). 
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%is cxparimcntal fact of life IMY have bea enuciatcd bv 
othcn but m heard it many y&m ago from Sir Robe; 
Robinson and the attribution to him in kcturcs has gone 
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