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In the pmoeding pspsr (1) we desoribed the structure nnd the stereooheaistry of the twS iaamre, 

2Cu,24-oxidocholm II-A and 2og,24.-oxidooholane II-B, obtairvrd from the leab tetraoetakiodino 

reaction of obolsnel I. This communicrtion deals with the stzucture deteimination cf the tuo 

additional iodo-oxidocholanos, III-A and III-B, Porsed in the seme reaction in about 20$ yield eaah. 

The twoiodo-oxidooholanes analysed as C24H3910 compcnmds,both shouingamoleou~ion peak at 

m/e 470 in the mass spectra, but otherwise they differ in their physical properties (see Table 1). 

Crystallographic studies (2) show that the high melting isomer III-A is ~noclinic with a = 7.69, 

b - 11.54, c - 12.45% 8 - 97.70, and spe group P21. The low melting isomer III-B is orthoxhombic 

with. = 10.71, b = 26.82, a = 7.5 2x, and a space grxp P2i212 or P212121. 

From the difference in the chemicsl ahifta of the C-21 methyl group protons, which appear as singlets 

in the nmr spectra (see Table 2). it is possible to relate III-B to the 2@-CD series 6-0 its C-2.l 

protons are more shielded than the respective protons in the isomer 1114, which should belong to the 

2Qx-OD series (1). 

The most striking difference between the two isomers is reflected in the signs of their optical 

rotations. It is positive for III-A, and negative and of similar msgnitude for III-D. -me* 

the circular dichroia curves of the two isomsrs are of the mirror image type (see Tab10 3). The 

mirrerimege type fertheiodineabsorption bmnls at26Oqrinthe CD studies indicatestthttbe 

relative geometry of the iodine is enanticmeric in the two isomers. Dmrsnslysis shasthatthe iodine 

atom is on the tetrshydrof'ursn ring, located on C-22, which is also borne out fmm the d-tire WC* 

described below. This inplies that the iodine substituent in the two isomers must be either above Of 

below the hetero-ring. Thatinbothi~ratheiodineisaborethshetenrring,aan~d~~firor 
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analyeia of their [MID valuea. Prom the literature it is known that the ~-isomers in 22-bydroxy- 

cholesterol (3) and 24-hydroxychcleaterol (4) are sore levorotatory than the a-epimera (5). Indeed, 

the CM], value is negative in III-B, but positive in III-A, thus allowing the assignment of @-confi- 

guration to C-22 in III-B, and~~a-configuration to C-22 in III-A (6). Thus, the absolute 

configurations around C-20 and C-22 muat be (R) and (S) in III-A, and (S) and (R) in III-B, 

respectively (7). We assign, therefore, the 22a-iodo-2&,24-cxidocholane structure for III-& and the 

2@-iodo-2C#3-24-oxidocholane structure for III-B (6). 

The chemical transformations portrayed in Chart 1 were performed with the objective of establishing 

the relationehip of III-A to II-A and that of III-B to II-B and the poaition of the iodine vmbatituent 

on carbon-22. 

That III-A and III-B are true iodo derivatives of II-A and II-E, respectively, ia evidenced from their 

initial dehydroiodination to the corresponding 20,24-csidochcl-22_enea, IV, followed by catalytic 

reduction (Pt02 in ethanol) to yield II-A and II-B, respectively. The latter were identical in all 

respects dth the respective 20,24-oxidocholanes described in the preceding paper. 

The III-A -- IV-A, III-B -IV-B conversions were effected at best by mean8 of potassium t-butoxide 

in dimethyl aulfoxide at 50-60'. The position of the iodine aubstituent in the two isomer8 is 

inferred from the reaction sequences XII -+VI --,V &VII. Chromic acid oxidations of III-A and 

III-D in acetic acid at 50-60' afforded the respective thermally labile iodolactones, VI-A (iKBr1795~i) 

and VI-P (3 *r17e5 cm-l). The latter underwent ready dehydroiodination either by vsing through 

alumina G column or on short treatment with hot pyridine to yield the corresponding butenolidea (V-A, 

Smr1765 on-l; >ir 312-214 II+,~ lC@C) and (V-B,5RBr1750 cm-'; r" 215.5 E@, E 91cO). They 

were further correlated with the corresponding saturated lactonea, VII-A and VII-B, described in the 

preceding paper, by their catalytic reduction (Pt02 in ethanol),the products of which were ehovn to 

be identical. 

Of particular interest are the observed tendencies of Mcr,24-cxid~hol-22-sne(IV-A)snd of 2C@,24- 

oxidochol-22-ene(IV-B)tc undergo selective oxidations in high yields to the corresponding butenclides, 

V-A and V-R, by the action of chromic acid in acetic acid at room teacperature. 

CD studies show that the placement of an iodine eubatituent on the heterc-ring in II and VII bringa 

about an inversion in the sign and also enhances the magnitude of [Cl- probably because of 

conformational differences. 
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TABLel. ISWBRSOP 2%10DO-20,2cannacEso I (III), 20,24-OKIDOCEOL22-EW (N), 2O-BEWKYCECL- 
22-ERoIC ACID LACRWB (V), AND 22-IO~2O-EYlRO~CHOLANOIC ACID LAC'lWE (VI). 

III-A 

111-B 

IV-A 

IV-B 

V-A 

V-B 

VI-A 

VI-B 

H.P. 
QC 

127~12eb 

112-113b 

102-104 

YO-91 

155-156 

193-w 

133b 

146-u8b 

- - 

+ 76 1.9 0.81 

-70 5.3 0.75 

+20 3.0 0.64 

+ 146 1.8 0.56 

- 51 3.2 o&a 

+ 315 2.3 0.18 

+ 3C7 1.4 0.47 

- 74 1.2 0.49 

FonnuLA 
AXA L. FOUlD 

C H I 

c24n3910 

c24%9ro 

'24%' 

'24%' 

'24K36'2 

'2436'2 

'24!371°2 

'24B371°2 

61.2 8.1 26.9 

61.3 8.3 27.1 

84.0 11.3 - 

84.3 11.0 - 

80.6 9.9 - 

80.7 10.1 - 

59.4 7.8 25.9 

59.5 7.6 26.3 

TABLE 2. BJtR DATA Oti ISOHEZS OF III, IV, V AND VI IN CDC13 (6 AND J IN CPS) 

commtmd 

x1-A 

III-B 

IV-A 

IV-B 

V-A 

V-B 

VI-A 

VI-B 

c-18 G21 
c- G?3 C-24 

6 J d J d J 

48 84 225t 9 

45 7% 24at 9 147t 7 220t 7 

45 n 3378 - 3378 - 2748 - 

40 75 342') - 342a - 271S - 

46 90 44Cd 5 35Od 5 - - 

38 w 44pd 5 352d 5 - - 

92 

94 

261d 9 172 - 
251d 162 - - - 

281d 9 181a - 
2nd 9 171d 3 - - 

s-singlet; d-doublet; t-triplet. 
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TARI 3. CIB[xTLARDICRRCIsI DATAOR ISRRR8CF III, V ARDVI. 

cone . 
iid 

1.96 

Pr ~o-~[e J, 

( III-A)a 

(III-D)a 

20x-Rydroxychol-22-enoic aoid la&one ( V-A lb 2.6 

~-Rydroxychol-22ic acid laotone ( V-B lb 2.1 

22-Iodo-2Cx-hydro~holanoic acid (VI-A lb 
1aCtone 0.65 

X&z&-2C+-hydroqwholanoic acid lvI_B )b 

1.56 

0.62 220 - 3.83 -Sl4 

198 
260 

249-251 
212-218 

255 + 0.77 
248-250 + 0.81 

22w222 

- 2.0 
+ 0.143 

+ 0.56 
- 0.158 

- 1.14 
- 3.27 

+ 7.1 

- 66.0 
+ 4.7 

+ l8.5 
- 5.2 

- 37.6 
- XV.9 

+ 25.4 
+ 26.7 

+zJs3 

a) In iso-Cotalle; b) In Diorane, 

F'rom the foregoing it is clear that a) the functionaliaation of C-20 by meane of lead tetraoetate-iodine 

[Hypoiodite Reaction (8)] ooours in a non-stereospecific manner; b) the iodination at neighboring C-22, 

by contraat, is stereospecific; the iodine substituent is placed above the ~tero-ring, and 01 alefinic 

or C-21 or C-17 iodo-20,24-oxidooholanee which can be expected from the rwohanism forulated by Reualer 

and Kelvoda (8) could not yet be fourni in the reaction product. 

Although the foraation of II-A and II-B from the Hypoiodite Reaction of I is evident frem the mechanism 

described by Heusler and lCalvoda,that of the two 22-Iodo-20,24-oxidocholanea (III-A and III-B) is at 

variance with this mechanistic pattern. The free-radical substitution at the tertiary carbon-20 

appsrsntly invokes additional routea which are hitherto u&nom (9). 

To rationalize the new data presented here we suggest that the intomediate yIII,mhioh according to the 

prevailing meohaniem pattern can yield II-A and II-B on elimination of 12, could alaoundergo a 

hitherto unknown elimination of hydrogen iodide to giveIII-A and III-B as depicted below. This entail8 

that the iodination at C-22 results from C-x) to C-22 iodine shift (10) invoked by a free-radical hydrogen 

abstraction from C-22 caused by the hy@odite group at C-24 concurrently with the oxy-radical attack 

from the back-aide on C-20. It is moat likely that these bond-rnptures and bond-formations OCcU in a 

concerted fashion. Detailed diacuasion of this mechanistic route will be given in the full paper. 
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II-A VIII-A III-A 

II-B VIII-B III-B 
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