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We recently reported that the addition of CF2 to lO-methyl-A*-2-octal 2-ethylene aoetal 

(I) afforded, in 68% yield, two isomeric adducts with a distribution of 25C:L3 The major prod- 

uct was assigned the ~-difluorometbylene stereochemistry (II) on the basis of (1) analogy to J3 CF2 

I II 

additions to A6 steroidal olafins' and to the B-e-F addition of CFCl to Is, supported by a 

0.6 Ra. long-range c~upling"'~ of F and (XI3 observed in the par spectrum of the product (II, 

exe-F=Cl); (2) similarity of the angular methyl chemical shifts of the latter' and of II; and - 
(3) calculations9 of 8 values for the angular methyl resonances of II and its a-difluorometbyl- 

ene isomer, which indicatedthat II shouldhavethe higherfieldresonance. 
3 

The absance of observable long-range coupling betweenthe S atomandangularmethyl 

groupof 11'~~s disturbing,however, particularlyinview of the comonoccurrence ofsuchcoup- 

ling in ster0ida1analog8.' Because the overwhelming stereoselectivity exhibited by CF2 in its 

addition to I has important mechankt ic and synthetic implications,36 itwas crucialto defini- 

tively establishthe stereochemistry of CFa addition. Accordingly, II uas prepared from I and 
mess CeHeRgCF+3~aI, reflured in benaene for 5 days.3 Singlecrystals af IIwereobtainedfrom 

the crude product by distillation, followed by subumafion (mp, 51-53O), and a crystal was sub- 

jectedto X-ray analysis with an Enraf Nonius CAD-3 diffractometer (CuXa radiation). 

Crystals of II aremonoclinio, fourmoleculesto aunitcell,witha - ll.3OO(lJ_),b = 

ll$.OO5(ll), c - 8.385(3) 8, and S - l01.6(1)'. The space group is 52,/c. The intensities of 

llh2 unique reflectionstithaB values upto 120° weremeasured, andthe structure uas solvedby 

direct methods" on the basis of til IE\ values above 1.0. The structure was refinedbyf'ull 

matrix least-squares methods, with anisotropic temperature factors for allthe non-hydrogen 

atoms.11'12 A final difference Fourier map,caloulated at R - lO.3~yieldedthelocation of all 
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20 H atoms. Further least-squares refinement, including the H atoms as a fixed atom contribution 

to the overall structure factor calculation, resulted in convergence with a final conventionalR 

factor of 6.26%. An ORTEP drawing of the structure appears in Figure 1 (cf., IIA).13 

The X-ray analysis clearly establishes the cis A/B ring junction of II, and validates our - 
previous stereochemical assignment.3 Moreover, Figure 1 shows that II adopts the "nonsteroid" 

conformation, IIA, in which the P-endo-F atom and the angular methyl group are far apart. If II 

maintains this conformation in solution, then long-range F-CH3 coupling is not expected. The 

"converging-vector rule" states: "long-range coupling between angular methyl protons and fluor- 

ine five or more o-bonds apart may occur only when a vector directed along the C-F bond, and 

originating at the carbon atom, converges upon and intersects a vector drawn along an angular 

methyl C-H bond in the direction of the proton, and originating at the methyl carbon." 7 Exam- 

ination of Dreiding Models and vector analysis (using the X-ray structure coordinates) 
I.4 

indi- 

cate that this situation does not obtain for II in the conformation (IIA) of Figure 1. --- 
Our obserwtions can therefore be construed as further support for both the (empirical) 

converging-vector rule, 4y6-8 and for the preference for the nonsteroid conformation in cis-lo- - 

methyl-2-decalone and its derivatives. 
*,x5-18 
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