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We wish to report a new methed fer the stepwise degradatien ef the side-chain in bile-gcids,

in which eme carben atem is eliminated each time, as fermulated below :
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Unlike the Barbier-Wielamd mtoz. the end products in this method are the corresponding

aldehydes, which are acceasible otherwise%.

Although the periodate oxidatiom of a-hydroxy-acids has iacidentally ween reported for amalytical
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purposea7, no record of its utilization im aldehyde synthesis has been hitharto known, to or kaowledge.

This commumication describes the preparatiom of two new steroidal aldehydes, Jx-hydroxy-nor-cholanal
{IVa) and nor-cholanal (IVe), by sodium periodate oxidatiom of 3a,23-dihydroxy-cholsnic acid (IIIa)

and 23-hydroxy-cholanic acid (IIId), respectively.

The x-hydroxy acids, IIIa (m.p.230°-231°) and ITTb (m.p.185°, [cx]g3 + 20°(EtOH,ca.2%) were available

in high yields through the Sarel-Yamuka-Shalon method (I —+ II - III)B.

To a.solution of I1Ia in a 4:2:1-mixture of acetone:acetic acid:water, an excess of sodium periodate
was added and stirred for 24 hrs., at 40-500. The corresponding aldehyde, IVa, was readily isolated
in pure form and in 90% yield, m.p.145°, [ot]g7 + 130(03013, ca.1%). Its structure derived from (i)
its analysis (gn;a.l.foundo for €0, ¢ C,79.1; H,10.6); (ii) imfrared spectrum showing typical
vends (cwt) st 2700 (-0-B) and 1725 (aldehydic carbonyl); and (iii) its mmr spectrum’, exhiditing
resonances attributable to one aldehydic proton (quartet centered at 7 0.19, J=2.5 cps) and one

hydroxylic protom (7 6.58).

Likewise, 23-hydroxy-cholanic acid (IIIb) furnished nor-cholanal (IVh) in 90% yield, m.p.133-135°,

[_a]12)7 +8.0° (CHCL, ca.1%).
Anal. caled. for 023H3BO : C,83,6; H,1l1.6.
Found: C,83.6; H,11.8.

The presence of an aldehydic grouping in IIIb was inferred from (i) the infrared spectrum, showing

1

absorption at 2700 cm ~ and 1730 cnt, and (i1) its mmr spectrum (0(314), giving resonance at

T 0.34 (14,, J=2.5 cps).

For identification purposes, IIIa was first reduced by lithium aluminium hydride to give the
corresponding triol, VII (m.p.223%; [a]f)} + 26° (Bt0H, ca. 26); amal. found for C,,H,.0,:75.9;
H,11.1) and then oxidized by sodium periodate, using mixtures of either ethamol:acetic acid:water,
or acetone:acetic acid:water, as solveats providing in qugntitative yield the desired hydroxy-
aldekyde, which was compared with IVa, obtaimed by the I1IIa — IVa route. They were shown to be

identical in all respects.
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Unlike the triol (VII), the a-hydroxy-acids IIIa and IIIb showed product dependemce on solvent in
the sodium periodate oxidations. Replacement of acetone by ethanol as a componeat im the solvent
mirture, using IIIb as substrate, resulted im lower yields of the aldehyde (IVe). I addition we
were able to isolate from the reaction mixture substantial amounts of its higher oxidation product,

Bor-cholanic seid (VIII) (m.p.176°, reported’’ m.p.175.5°-176.5%).

Furthermore, the yields im the III —s IV conversions tend to increase as the rcaétion temperature
increases. The ylelds of IVa and IVe increased from 20% to 50% to 90¥, when the reaction temperature
changed from 10-15° to 25-30° to 40-50°, respectively, while the reaction time (24 hrs) was kept the
ssme throughout. We observed that, although the aldekydes (IVa and IVh) lemt themselvem to slight

oxidation, its effect on the yields, however, was negligible after a period of 24 hrs.

That the formatiom of VIII cannot derive appreciably from the IV® —e VIII path, was also evidenmced
from the isolation of sizable amoumts of a labile compoumd, showing higher Bf valve then VIII im the

TIC, and in the IR spectrum exhibited ethereal bands at 1060 cn-l

and 1100 c-l, which was completely
converted into VIII on silica gel column, With a view to shed light on the mechanism of the

reaction, structural study on this precursor is currently in progress.

For obvious reasons we performed a comparative study on the lead tetraacetate oxidation of IIla amd
IIIk. We found that the reaction geve rise to a complex mixture, from which the desired aldehydea

could be isolated in 50% yield, at most.

Detailed account on the utility of the IV ——» V ==+ ¥X route in degradative work will be given ia

the full paper.
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