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residue was poured in water and extracted with ether. 
After working up the usual way’ the residue was purified 
by preparative GC. The product ld was identical (GC re- 
tention time and ‘H-NMR spectrum) with Id obtained by 
reduction of 3. 

Form&on of Ie from lb. In the same way as Id from 
la The product le obtained is identical (GC retention time 
and ‘H-NMR spectrum) with le obtained by reduction of 
3. 

Formation of lc ftom la A soln of la (l-5 g; 7 mmol) in 
dry MeOH (60 ml) was treated with one equivalent of 
anhyd K,CO1 and stirred at room temp. The reaction was 
followed by TLC (the hydroxy-acetate has R, = 0.51 with 
EtOCa as etuent) and was stopped by adding one equiva- 
lent of diluted HCI. After working up in the usual way the 
hydroxy-acetate was isolated by column chromatography 
(silicagel; eluent: EtOAc). The yield is 70%. IR spectrum: 
peaks at 1740, 1460, 1380, 1250, 1100, 1030 and 985 cm-‘. 
MS spectrum (peaks with a relative intensity more than 
10%): mle at 112 (14%), 83 (lO%), 69 (31%). 56 (12%), 55 
(16%), 43 (loo%), 41 (22%). Formation of the tosylate and 
reaction with tetraethylammonium acetate was performed 
as described for product Id. The product lc is identical 
(GC retention time and ‘H-NMR spectrum) with lc ob- 
tained by direct reduction of 2. 

3 - p - Nitrophenyl - 6,7 - dimethyl - 2,4 - dioxabicyclo - 
[3.2.1] - octane (4b from lb). Satisfying yields were ob- 
tained only when the 1,3diol was reacted with 2-3 equivs 
of p-nitrobenzaldehyde. The acetal formed could how- 
ever hardly be separated from the remaining aldehyde 
(both showed almost identical mobilities on TLC). The ex- 
cess of p-nitrobenzaldehyde was therefore reduced to p- 
nitrobenzylalcohol with sodiumborohydride, allowing 
easy isolation of the acetal by column chromatography. 

A mixture of diol (lb; 0.75 g; 5.7 mmol), p-nitrobenzal- 
dehyde” (2.58 g; 17.1 mmol) and a catalytic amount of 
p-toluene sulphonic acid in dry m-xylene (110 ml) was 
heated and the azeotrope m-xylenelwater was destilled 
slowly until the volwne was reduced to about 40 ml. The 
soln was cooled, neutralised with NaHC03, filtered and 
the remaining m-xylene removed under reduced pressure. 
The solid residue was taken up in a mixture of McOH 
(50 ml) and a 1 M &potassium hydrogen phosphate soln 
(5OmI), and cooled in an icewater bath. Sodiumboro- 
hydride (1.28 0; 3-4 mmol) was added and the mixture was 
stirred for 15 min. The MeOH was then evaporated and 
the remaining squeoua soln, d.iIuted with 50 ml water, was 
extracted several times with ether. The combined ether 
layers were washed with water, dried over MgSOI and 
evaporated. The p-nitrobenzylidene acetal of lb was is+ 
lated by column chromatography on silicagel with 
isooctanelether 70 : 30 as eluent (I?, = 0.28) and recrystal- 
lised from n-pentanelether (4b m.p. = lm. The yield was 
0.90 g (60%). 

A similar acetaI of the diol It was prepared by the same 
procedure (TLC: R, = O-30 with isooctanelether 70 : 30 as 
eluent; m.p. = looo). UV spectrum (MeOH): 4b and 4e 
261 nm (E - 9,500). IR spectrum (almost the same for both 
acetals): 4b peaks at 1615, 1535, 1460, 1390, 1350, 1220, 
1150, 1110, 1090, 1055, 1040, 1015,980,935,900,870,855, 
835, 760, 745 and 705 cm-‘. MS spectrum (peaks with a 
relative intensity more than 10%): 4b m/e at 263 (M”; 
35%). 262 (l%), 179 (21%), 163 (15%). 150 (17%), 107 
(17%), 100 (17%), 97 (16%), 95 (70%), 83 (27%), 81 (17%), 
79 (lO%), 77 (13%), 70 (16%), 69 (lOO%), 68 (17%), 67 
(16%), 56 (l%), 55 (74%). 51 (lO%), 43 (15%), and 41 
(45%). 4e mle at 263 (M”; 38%), 262 (25%), 248 (1 l%), 

219(19%), 179 (50%), 178 (17%), 164 (16%), 163 (57%). 153 
(IO%), 152 (17%), 151 (16%), 150 (72%), 130 (11%). 112 
(23%). 107 (30%), 106 (14%), 105 @a%), 104 (41%), 100 
(45%). 97 (53%), % (53%), 95 (loo%), 94 (22%), 93 (14%), 
92 (15%), 89 (13%), 84 (42%), 83 (93%), 81(80%), 79 (38%), 
78 (19%). 77 (66%), 76 (3%), 75 (13%), 70 (87%), 69 (87%), 
68 (78%), 67 (58%), 66 (loo/o), 65 (IS%), 63 (17%), 58(12%), 
57 (41%), 56 (76%), 55 (91%), 54 (la%), 53 (4%), 51(72%), 
50 (25%). 43 (7%), 42 (46%) and 41 (77%). 

NMR spectral analysis. The NMR spectrometer was a 
300 Mhz apparatus. The spectra of the symmetric isomers 
are first order as far as shift differences are concerned. 
However, the ismhronous nuclei are magnetic non equiv- 
alent in the spin coupling sense: resulting in spectra 
which are, in principle, of a more complex type e.g. 
AA’MM’PP’X,X; for the C2 isomers. Some of the coupl- 
ing constants are small, and we factorized into two inde- 
pendent AA’MM’ and PP’X,X: systems. With the 
parameters thus obtained a spectrum was simulated using 
the simex I1116 program. Long range couplings smaller 
than 0.2 Hz were not considered. Blanks in Table 1 
therefore do not imply a coupling constant of zero Hz. 
Similar considerations apply to the C. forms. As for the 
asymmetric isomers, the spectrum of lc is essentially first 
order, the smallest Av/J ratio being 7. In If, the H-5 H 
atoms are rather tightly coupled (Av - O-1 1 ppm). Here a 
subspectral second order analysis ABXY with J,, - 0 was 
applied for H-5, H-l and H-4. 
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