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Abetraat - The all-anti-tetrol 2 is the major product of OeO,,-hydroxylation of the 
title compound I. 

We hoped that the cage diether 3 might be prepared AU the intermediate 2 which may be prep- 

ared, at least as one canponent of a tetrol mixture by &a-hydroxylatfon of I. 
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Since 1 has C2v s-try one may expect a prhri that (catalytic) hydroxylation using osmfrpn 

tetroxide of only one of its two double bonds could afford two conffgurationa1ly-related ene-dfols, 

one with the set of Eis-hydroxyls 8yn with respect to the imfde ring, the other rmti to It. If both 

double bonds were hydroxylated one could obtain three fsomerfc tetrols (all-e&n. all-anti 2 and 

syn-syn-anti-anti). The reaction mixture might contain six components including starting material I. 

Since in our experience1 we were able to separate canponents of product mixtures we braved this new 

experiment, for If 2~ could be isolated it might be cycllzed into the cage diether uhlch contains 

the dioxa-fceane skeleton. 

l Dedicated to PROFESSOR RALPH A, RAPHAEL, F,R,!j.dear frlend and great scientist, on the 

occasion of his 65th bfrthday, and, of course, to PRUDENCE, however young she may be. 
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3200 A. ZWTA er al 

In eatlng the puddlng, catalytic osmiun tetroxide hydroxylatlon of I In the presence of 

N-methylmorpholine oxide (tW!O) indeed gave a mlxture of products as was immediately obvious from 

observation of the IMR spectrun of the crude product-mixture (vinyllc protons : in part only one 
double bond hydroxylated, many N-CH3 signals). The puddlng was intractably inedlble. Attempted 

chranatographlc separation of the polyol mixture was unsuccessful. Since we have an examplela of 

separation of an even more complex reaction mlxture (albeit by a Swiss chemist) we decided not to 

joln Sisyphus even if it meant eventual success. We were pragmatlcally satlsfied wlth the isolatlon 

in 40% yield of the major caponent (all-a&) particularly since this Is the very intennedlate we 

requlre. 

However. Isolation was Indirect. We acetylated the polyol mixture with acetlc anhydride in 

pyridine, separated a pure fraction of 2b from the silica column, and did not deal with the other, 

011~. fractions. Szponlflcatlonof zb afforded the deslred tetrol 2~. 

Nevertheless we were unsuccessful In obtaining 3 by variegated reactlon condltlons. Perhaps 

by Ralph Raphael's 70th birthday we may succeed in preparing 3 by employing certain epoxldes which 

we have prepared long ago.lb 

The structure of 2b was proved unequivocally as the all-anti tetraacetate. The structure of 

2a follows. 

ORTEP 2b 

The formation of 2~ as the major (but by no means exclusive) product may point to the Inter 

mediacy of a canplexz In which osmium is simultaneously bound to both double bonds of 1 in a di- 

boat conformation. Such an intermedlate would explain the relative high yield of 2~. 

EXPERIMENTAL 

Hydroxyl&ioo of l.- To a mixture of I (2.21&, BMW*H203 (2.930) in t-BuClE (40 ml), water 
(13 ml) and pyridint (1.5 ml) wae added 0,04 (104 me) in t-BuOB (5 ml) and the whole wae huted 
under reflux (N2) for 20 h. Au tqutout (20 ml) solution of NaB.903 (4.390) wae added. nixing wae 
continued for 1 h and the rolution YU evaporated to drynua (uater pup). Uureacted 1 (71 ES) was 
recovered after extraction vith benzene and evaporation of rolvtnt. The aqueoue phaet vae evapor- 
ated to dryness (5.48g;quandtativt hydroxylation would have afforded only 2.858) and the reridue 
vu extracted with &OH. The lH-NMl l ptctrum of the crude mixture ehoutd a peak at 5.6 (vinylic 
protons. The condltioue employed art a modification of the published one3. 

Tetrucetatt ab.- Totbabovrcrudt product (5.1~) fn pyridint (60 ml) wae added acetic 
anhydride (15 ml) dropulet vith ice-bath cooling under N2. After 70 h (to aerume acetylation of 
OE groups of every couflguratlon). ice wat added and tha whole “aa evaporated to dryness. Extract- 
ion vith benzene afforded a mixture of dlacetatee (vinylic protone) and tetraacttatee. Chromto- 
graphy on eilica (Yoelm. aktiv, 70-150 ~h)usfn~Ac~Et(l)/ht~nt(l) gave many impure fractions 
and * mJor fraction of pure 230.C. The analytical sample had mp. 234’ (HeMi). 
Irl(cHC13): 1780. 1741, 1710. 

p (40%). =.p. 
H-NMR(CDCl ): 4.95 (t, 4 a0); 2.96 (6, 3 NCS13); 2.25-1.95 (PI. 8, 12 

CB3C0 + 8 M2). Is: 393 (41. H+-AcOH); 3&S); 333(g); 273(7); 231(100). Calc. C, 55.62; 8, 5.98; 
N. 3.09, found C. 55.67; 8, 6.24; N. 3.41. 
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Hydrolysfs to 2~. - 2b (227 D& vu direolved in the minimal muut of AcoB (0.65 nrl) vith 
heating. HCl (ZN, 13 ml) VU added and the whole heated under reflux for 5 h end evaporated to 
dryncer (oil pump). Treat-t with benzene gave crude 2u (140 ag), P. 

9’ 
2 18-220.. me analyt ice1 

sample had r.p. 232-234’C (I-PrOH). IR (KBr): 3400 (br). 1779, 1700. I-NHE (TPA): 3.75 (br 0, 4 
CHO); 2.7 (a. 3 NQLJ); 2.1-1.7 (n, 8 Ql2). Hg: 285 (2.4, Ii+); 242 (9); 241 (100); 223 (13); 
198 (42) ; 180 (39) ; 167 (13). 
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