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IU~01~~~3tlonwithauotherproj8ctl aelmpleme.aneofdefY.ningthe epoxide 

stereochmi8trgi.n come 5-eubetltuted4415-epoxyetor01de me required. The 

configoration of a 4,Wpoxide (~raup can be detemlned chemically by its 

reductiondthllt.blumaluminium hydridetoa56 orW+dmqeteroid, 

the etereochemletryof the 5-hydroxylgroupbeingthe maw ae that of the 

original 4,5-epoxide2. ahme thewo*invo1ved the prepelatIon of 

~ted4,5-epoxyetemide, complicatione'couldbe expected in 

~~reductionllithlithiumalumixhmhydride. 1taZeoeeemedlikely 

thstthovicindLe~~tofabullry60-or68-halogsnataPdgnt render- 

mthod ofmolecularrotetiondlfferencee inconclueive; therefore -eratim 
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%er example, thepoeeiblepwtioipstionof the 6s-m#gmllltheredlUtlon 
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wa8 &Veil to the application of xm 8p8ctroscopy to the 801ut108 of thie 
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Table 1. NMR aata8~g on 4,54poxycholestane derivatives 

f 

T- 
H 
H 

8”: 
H 
H 
B 
H 

!z 
H 

aBr 
H 
H 

UBr 
a Br 
BBr 

?‘O (hi~tiplici~~~, J or W12, c/a) 
H3 H4 '6 

6.18(x! 7.03 (D,JJ.O obscured 
5.10(W) 7.01 (D,J=3.3) Obscured 
6.05(H) 6.32 (D,J4.5) 5.50 (JM) 
6.10(H) 6.71 (D,J=3.4) 6.10(H) 
6.14(M) 6.95 (D,J4.5) Obscured 
5.0 (H) 6.96 (D,J4.0) Obscured 
6.19(BM) 7.25 (S,W2.2) Obscured 
5.20(M) 7.30 (S,W=2.2) Obscured 
C.OS(J?@ 6.63 
6.05(EU) 

(S,W=2.3) 5.50 (a) 
7.10 (S,W=2.1) 6.45 (M) 

6.21(BM) 7.30 (S,Ii=2.5) Ohxxed 
6.05(B@ 6.63 (S,M=2.0) 5.50 (@ 

7.22 (S,W=1.5) Obscured 
7.15 (S,W-1.1) Obecured 
6.57 (S,W.5) 5.45 @f) 
6.50 (S,IJP1.5) 5.45 (@d 
6.94 (S,kl.l) 6.39 (M) 

1 

8.95 
8.72 
9.01 
9.01 
8.90 
8.92 
8.88 
8.9 
9.05 
9.00 
8.90 
8.97 
8.85 
8.90 
8.62 

CH3 

‘18 

9.33 
9.33 
9.32 
9.26 
9.33 
9.33 
9.32 
9.31 

3:; 
9.33 
9.33 
9.33 
9.32 
9.32 
9.31 
9.25 

'T&en in dilute (leas than 7$) solution In Ccl4 with tetremethylsllane as 

internal reference on aVarianA60 spectrometer. !cheTvaluesarebeliewed 

to be accurate to within 0.03 p.p.a and the J values to nItbin 0.2 c/s. 

!l'he latter are derived fnm first-order considerations only. 

9 11l1rrcnr~~gavecorrect~sand~~thee~t~s~trdl 

oharacteristios. They till be fklly described elseuhere. 

10IHthmlltlplets the centre of gravity wm tabn am tha origin. 

11 
S: ainglet;Dr~blet,H~~tiplet with V qproxin~ly 12 o/m; Rfrmaltiplot 

with Y agproriak~ 20 a/a. 

‘itthll~td dth aiminglet at -lwolutlolbAa~gallm8not 

uolnded,thewldtbsqwtedaroBulmmvalusm. 
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Assuming that the conformation of ring A in the a 4,5_eporides is ~cholestane- 

like" (l&equator&+ 2LS &al) and that in the B 4,5_epoxides ring A is in 

a ncaprostane-lik:en conformation (18-axia1, &equatorial), and examination of 

Draiding models shows the following approximate angular relationships: 

313 

w c4'c3 
c2 

H4 T CL? 

I 
0 

3a 
p-epoxides a -epoxides 

Thus the empirical rule deduced from the results shown in table 1 is in agreement 

with the Karplus relation4. Conversely, assuming that the Karplus relation holds, 

the empirical rule deduced from the above results csn be used to define the 

conformation of zing A in this series of compounds. An important corallary is 

that this rule kll not hold if a stereochemical influence (such as perhaps, the 

presence of a bulky substituent in position 2) prevails, to alter the conformation 

of ring A. 

Table 1 further shows that the presence of b romine in the 6-position does 

not alter the multiplicity of the signal attributed to H4 and hence it may be 

deduced that the conformation of ring A remains unaffected. No evidence could 

be detected of direct coupling between H4 and H6; this is 

the known'3 coupling constants of simple epoxide systsms. 

The chemical shifts of H4 in the a-epoxides appear 

to ba expected from 

tobegenerally 

upfield from thoseofthefl-epoxides by about 0.2 - 0.4 p.n.m. provided that 

13C A Reilly snd J D . . . . Swalen , J. ChenLPhYs. 2, 1522 (I%11 
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the substitution pattern elsewhere remains unaltered. Hven this limited 

correlation&es not hold for FcrQdroxy compounds 5 and 11 (Table 1) 

or for Fketones, soms of which have also been exsmined (see Table 1). The 

chemical shiftattributedto the C ,9 methyl in theo-epoxides is downfield 

compared with the corresponding signal in the@-epoxides - this correlation 

is reversed for the 3-ketones. However, owing to great variations with other 

substituents, stereochemical assignments based on chemical-shift differences 

appear to be less reliable than those based on coupling constants only, and 

the number of examples available did not warrant the calculation of additivity 

values14'15 for the Cl9 methyl shifts. 

The conformation assigned to ring A is supported In all cases (see 

Table 1) by the appearance of the signal assigned to H3, which is always much 

broader for axial than for equatorial hydrogens owing to large diaxial spin- 

16 
spin couplins with one of the hydrogens of the adjacent methylene at C2. 

With 6-bromo-derivatives, the configuration of H6 can also be confirmed 

by the appearance of the RMR signals for compounds 15,16 and 17. With 

compowds 3 and 10, which have electronegative substituents at C3 and C6, 

the assignments in Table 1 are based on both appearance of the signals and 

their chemical shifts. Mith compounds 9 and 12, where both H3 and H6 are 

axial, and give rise to broad multiplets, only the relative values of the 

chemical shifts could be used for the assignment. 

The signals attributed to C,C methyl in the spectra of 6+3-bromc- 

"JN ShooleryandMT . . . . Rogers, J.Amer,Chem.Soc. 2 5121 (1958) 

15R.F. Zurcher, Helv.Chim.Acta& 13eo (1961) 

16L M. . Jackman , "C, p.117. 

Pergamon press (1959) 
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derivatives are tieplaced by 0.05 - 0.07 p.p.m. and those attributed to the 

C,9 methyl are displaced by 0.31 - 0.35 p.p.n. downfield in comparison with 

the tmalogoue compounde not eubstituted at C6. This displacement appeare to 

be independent of the configuration of ring AI Le. it ia the mme for both 

a-and8-4,5-epoxidee. 
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