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ON THE LITHIUM DIMETHYLCUPRATE INDUCED CONVERSION OF PROPARGYLIC ESTERS INTO ALLENES USING A
STEROIDAL C/D FRAGMENT DERIVED FROM VITAMIN D3 AS A STEREOCHEMICAL PROBE .
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Summary: The reactions of (CH3z)jCuLl with various C-8 epameric propargylic
esters derived from Grundmann's ketone, a C/D steroid fragment originating
from vitamin D3, lead to the corresponding allenes, the stereochemistry of
which indicate a preferred anti 1,3-substitution.
A very recent communication on the revision of literature data by Vermeerl prompts us to
disclose our results in thas field. There exists some confusion as to whether the organocopper
promoted conversion of propargylic esters into the corresponding allenic compounds proceeds

either by a syn or an anti attack of the copper reagent2 (Scheme 1). Until recently, the
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notion evolved that an anti mode of substitution i1s favorable for acylic systems while in ste-
roidal cyclic cases syn products were preferred. This has been revised on the basis of an
X-ray analysis of the allene obtained from mestranol methane sulfinate and methylcopper, indi-
cating that also in the steroidal cases the 1,3-substitution proceeds in an anti fashion. In
our case we have used the C/D ring fragment (obtained from Grundmann's ketone ;?'4) as a conve-
nient stereochemical probe for the conversion of propargylic esters into the allenes.

Scheme 2 summarizes the preparation of the two epimeric propargylic alcohols 2a and 2b
starting from Grundmann's ketone £.3'4 Alcohol 2a has been previously reported,4 while allene
1,4 1n a one-pot reaction, on treatment with tert-Bula at -78 °C and then thse2 followed by
MCPBA oxidation at 0 °C and hydrolysis, afforded a mixture of 2a and %EJS,G which were sepa-
rated by medium pressure LC (silica gel; 10% Et20 in low-boiling petroleum ether). Propargylic

4
alcohol 2a was converted into the corresponding benzoate 4a (88%),4a acetate 5a (88%) b and
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SCHEME 2
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methane sulfinate 6a (74%) by standard procedures9 as shown in Scheme 3. The epimeric alcochol

2b yielded, using analogous procedures, the corresponding esters 4b-6b in 65%, 70% and 90%

yields, respectively.
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Treatment of the propargylic esters 4a,b-6a,b with one equivalent of (CH3)2CUL1 in Et20
for 4 hr at 0 °C and 1 hr at room temperature resulted in the formation of the C/D ring frag-

11
ment allenes 7a, 7b and _3__10 as shown 1n the Table.

TABLE

H
CeHi7 CgHi7 CgHi7 (‘la 17

+ (CH3)2Culy ——» @ + @ + Qj
It

.
ro ¥ “~CH3 lkcm !
e 7o 3
4ag (R =Bz) 64% 5% 3%
g; (R = Ac) 67% | % 6%
gv; (R = MeSO) 64% 1% 4%
Zg (R =Bz) 7% 85% -
gg (R = Ac) 3% 83% 4%
‘é"‘t‘; (R = MeSO) 5% 61 % 10%

:
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The stereochemistry of the allenes 7a and 7b were assigned on the basis of a comparison

of thear lH-NMR spectral data with those of the product of the reaction sequence shown in

Scheme 4 Grundmann's ketone 1 was converted into the propargylic alcohol § (88%),4'12 which
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was treateu with ovne equivalent of PhSCl at -78 °C in the presence of excess base resulting in
1
the formation of allene sulfoxide 10 (85%). 3 Allene 10 was desulfurized using Neef's proce-

13e,14

dure (treatment with 4 equivalents of CH_ L1 at -78 °C) to give the allene 7a 1n 58%

yield. Because both the [2,3]-sigmatropic reazrangement of the sulfinate ester 3 and the
desulfurization proceed stereospecifically, the reaction shown in Scheme 4 gives rise to the
formation of only the (6R)-allene 7a.

In conclusion, the present study shows that in all cases the predominant product in the
organocopper promoted conversion of propargylic esters into allenes originates from an anti mode
of displacement. This 1s in full agreement with Vermeer's recent reVLSlonl of his previously
reported EXE_dlsplacements.2 It 1s of further interest to note tRat the nature of the leaving
group does not affect the stereoselectivity significantly in the reaction of organocopper with

the C/D ring propargylic esters (see Table).
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