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(Received in USA 15 June 1967) 

The greater yield (61%) of the 6-ketone (2a) from 3a-acetoxy-5,6a-epoxy-5a-cholestane (la) compared 

with the yield (34%) of B-ketone (2b) from the corresponding 3-deoxy compound has been ascribed’ to the 

energetically favourable conformational change, involving the 3-acetoxy group, in the formation of the A, B- 

cis-6-ketone (2a). - Reaction of the 38 -acetoxy epoxide (lc) with BF3-etherate gave the fluorohydrin (3b; 

62%). The non-formation of the B-ketone (2~) was attributed to the unfavourable conformational change of the 

38 -acetoq group in that reaction ptah, while the apparent absence of the fluorohydrin (3a) from the Bo-ace- 

toxy compound (la) was ascribed to the non-bonded interactions between the 3a- and 5a- substituents in the 

product. 

It has been shown2 that the 3,3_ethylenedioxy-5o, 6o -epoxide (Id) gave the fluorohydrin (3~; 62%) on 

reaction with BF3-etherate. In view of the apparently slow rate of reaction1 of the 3o-acetoxy compound 

(la) we re-examined the rearrangement of (la) to determine whether the fluorohydrln (3a) was formed 

rapidly and then underwent further reaction to the observed product(s) (2a) (cf. ref. 3). 

In our hands the reaction of the 3o-acetoq epoxide (la) with BF3-etherate in dry benzene, using the 

same concentrations of reagents as Henbest et al. ’ -- but with a reaction time of 25 sec. (cf. Henbest g’,l. , ’ 

5 min. and 14 hr.), gave a crude product shown (TLC) to contain at least six compounds. This mixture 

was resolved into its pure components by chromatography on deactivated alumina. The product composition 

was markedly different from that reported earlier by Henbest et al. ’ -- 

Elution with light petroleum-benzene (9:l) gave the fluorohydrin (3a; 8%), m. p. 114-115’, timax 

3599, 3575 (OH) and 1735 cm-l (OAc). The assigned structure was confirmed by the NMR spectrum** 

* 
Part Xv: J. W. Blunt, M. P. Hartshorn and D. N. Kirk, J. Chem. Sot. in press. 

** 
Determined at 60 MC for CDC13 solutions. 
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wbiah exbfbited f@aale, doublet oentzed at 4* 20 ppm (J so aps), W-H; triplat oantred at s* 28 ppm (Y 3.9 

cps). %3-E; three proton doublet centred at 1.02 ppm (J S cp8), Cl* X!iS. IFurther, adswptw of tbs flnoro- 

bydria @a) on &miaa followed by dlution with efhar gave tbs epoxfde (la). 

Further elutioa with light petroleum-bensene (%I) gavs the 6-k&one @a; 17%) contaiaing (TLC) a trace 

of a mcond compound. CrysBen of the orudn 6-kietosrs fro3n pentane gsve materM with physical cm- 

ebmta identiaal wiib those quoted by Henbest et al.’ _I- ~~~~~~~~8~~~~~, 

1734 @AC} and 17O4 cm-’ (six membered ripg ketone), and HM_R spectra, multiplet (Hi) centred at 4~68 ppm 

evr 3 18 cpqt 3a-H. 

Further elution with the same solvent gaw the ba&bons rearraqed4 compawl (Ir;a; 37%) as an 0%. 

T&e elemental analysis was consistent with the molecular fcsrnmla CzsE480s. The pw38~ OE a Wxaaub- 

tMz.~bd double bard was indiaated by a positive i&raaits’ometbam test, W fqwdrum so7 7,600 awl by the 

. absellcs of sfgmla due to villylic protoas in the NMR speci.rmxl. Tim NMR spectrum of thie hydroxy- 

acetate w (3_ 5600 (OH) awi 1734 cm-l (OAc)) exbWts sigaals, multlplet (1 X) centred at 3* 38 ppm 

do 6 ops), eqaatorlal W-R, multiplet (1 II) centred at 4* 85 ppm (Wi 16 eps), axial 3$-H; aisglet @Ii) at 

Oe 91 ppm, SB-cEQ; doublet (3H tufal) centred at W 96 ppm (J 6 cps), tZ21HJ was oonsistent with the assIgned 

structure, The location of the double bond in the 13, IT- position followed from the colfapee of the CalAs 

doublet to a singlet on dad& irradiation with -88 ape, thus defining the 20-H at 2* 42 ppm as a proton in = 

ally& position. The preeence of aa fnverted backbom in the hydroxyaostate (4a) is MIcated by the ebarac- 

terofthes~sduetotbe38-~6~-protonsLntheNMRspactnunandby~ORDdstafortbacorws- 

pending S-ImtdIlB f4b) obtained by CrOg-acetone oxkktion of (4a). The ketone (4b), m.p. X08-lOSo, Ial, 

tal. so, Jmax 1734 (OAc) and 1704 cm-l (six membered riag carboqyl) gave a positive Cotton curve 8 + 122 

(in MeoR), con&tent with the struutare (6). Tbe NMR ‘&e&rum of (4b) exbtbited a multiplet c8ntred at 

4.86 ppm (w+ 18 cps)), 3&H. 

Elution with benaene gave an oil &&own (TLC) to be a mfxture wbi& was separated by fIU?tber chroma- 

tograpby into its oompoaents, t&e rc)arnuged 8,14-oleffnfi (6a; 27%) as s5 oil and a ssconi oif (4%) wbiab 

was not examiwi further. l%e location of tbe dinable bond in @a) at the 8,14+osition followed from the 

pbyeical data reported b&w. ‘I% presence of a tetrasubstitu~ dorible bond was &xi&at&i by a poeitive 

testwitbtetraWrum&bane, Urafaokaie~s~eeto~lfr!~in~~epea~aodfrytbsUV 

spectrum a207 12,900. The bigb value for i&e extktion coefficient for the en3 abaorptian in the W opec- 

tam strongly tmggwtd the presence of aa 8,14-olefin system. This supposition wlw coafirmed by 0!6ono- 

lysis of (Bb), obtained by bydrolyeis of @a), wbiab yfslded tbs diol-dfketons (7) as an oil, *_ 1760 (five 

membered ring carbaayl) and 1704 cm”’ (sfx membered ring oarboqvl). The 58 IW-nature of ihe A/B-x%g 
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junction in (Sa) was further confirmed by the NMR ape&rum of (Sa) which exhibited a broad muItipI8t (Hi) 

centred at 5. SO ppm (Wi 20 cpe), axial 38 -II. 

It ia clear that not only doe6 the reaction of the 3o-acetoxy-5o. Go-epoxide (la) with BF@herate 

proceed predominantly (61:6 of known products) by C5-G cleavage but that also eubsequent 19-methyl 

migratfon ie preferred (64:17) to the ahernative S-hydride migration. Thts pattern of results may be 

rationalized on the basis of a tendency for the preferred C5-0 cleavage of the epoxide to be accompanied by 

conformational c-8 Ieading tc a carbonium ion (6) in which ring B adopt8 a ekew form. This mode of 

reaction allow8 for maxtmum orbital overlap between the orbital8 of the departing epoxide oxygen atom and 

C-5, for eclipsing of the C6-II bond and the 4. B-bond (a poor eituation for the hydride migration), and for 

locating the 10,lD bond perpendicular tc the plane of the C-5 carbonium ion, favourably disposed for a 1.2- 

shift of the angular methyl group. The relatively low yield (6%) of fluorohydrin from the So-acetate (la) 

compared with the 36-epfmer (lc) may be accounted for in terms of the dipole-dipole interaction between 

the BF3 coordinated axial 3o-acetate group and the 50-G-GBF3 function during fluorohydrin formation from 

the 3o-acetate (la); this feature does not arise in the 35-acetate (1~). It should be noted that BF3 coordina- 

tion with the leaa basic ethylemxiioxy ketaI oxygen atoms (compared with the carbonyl oxygen atom of an 

acetate group) ia more likely tc occur at the lees hindered 35 -oxygen atom magnifying the 36 -0 rather than 

the 30-G dipole and thus not opposing fluorohydrin formation by dipolar repulsion. 

No evidence was obtained which would point to fluorohydrin intermediacy in the formation of the other 

products. 
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