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Abstract. Additkmofthlllclcoph8csalldorigllardrcagultsillthc~ 
of copper0 bnmide-dimethyl sulphidc to 2,3-dikm4,4dimcthylbut-2- 
amlideprumdsby1&additionandexpdionofaflucri&auioatogive6 
sllbslitutd Llutcno~s. OrgamMium Eagents. however, react to give 
furan(2H)-3-oncs in a novel oxygen mammgcmclltImlial. 

AsputofstudiesEargeadmproducingtluorinecolltainingc~ligMllsbymlldcm~tiall 

mcthodoIogy1, we have atudial the addition of nucleuphiks to the redly availablc2,2$difiuaro-4,4- 

dinm%ylbrt-2+ndide (1). Consequently we have uncovered a novel ==ulg~poducedby~ 
action of organolithim reagents on (1) and depicted in equation (1). 
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Oxyanions react with (1) to yield nxmdluombutmolides such as (3) - (6) (Table 1). pmumably 

by l&ddition followed by fluoride anion expulsion (equation 2). The i.r. and 1X! nmr spectra of (3) 

to(@show~P=== ofthebutcdideriIl&atldthe~9:NmspecIladaccunue mDM 
weight detcmimtions (Table 2) dcmonsm4te the loss of the bfluorine atom of (1) and the addition 

ofthe nuc~bile 

We then tested the addition of carbm nuclcophiles using coppm assisted 1.4-edditions of 

methylulagnesium bromide snd phenylma8IlesimI bmide, These lEadons gave butenolidcs (7) and 

(8) as products by 1,4addition4mimion reactions analogous to those yidding (3) to (6). 
Crables 1,2; cqlation 3). 
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(3) 

(7)R=Me:(8)R=Ph 

Table 1 
Reactions of (II with nuc&ophUizs 

NudapMlc YkJd (%P 
M&i ml 48b 
PIlLi (2b) 83= 
MCONa (3) 840 
PPONa (4) 830 
Bu’ONa (5) 54C 
4-C&H,ONa (6) 72c 
MeMgBrLIlBr 
PhMgBr.CuBr 

:; 560 
776 

Table 2 
Some spectroscopic data of proabcts (2) to (8) 

Cawo=d W 8,’ 
C. cb c, 34 

(3) -178.7 164.3 125.2 158.9 
(4) -177.8 164.5 124.7 158.2 
(5) -166.5 165.5 122.6 154.8 
(6) -164.8 163.6 125.6 155.6 

(7) -153.7 163.9 143.1 142.3 
(8) -145.2 163.6 142.8 142.1 

(a) -187.7 195.2 142.5 173.9 
(2b) -180.4 195.3 140.9 166.7 

l)ValucainppndownficldfromCKl~ 2)ValuesinjqxndownfkldfromTMS. 
3) 4) 

--w 0 0 P p 

AccnNass 
144.0587 
206.0743 
160.0536 
188.0849 
203.1083 
256.0303 
144.0587 
206.0743 

1773,1706 
17751703 
1773,1693 
1781,1714 

1778.1744 
1776,167O 

1723,1642 
1706,1626 

‘Ihe reactions of (1) with methyllithium and phenyllithium gave (2a) and (2b) mpstively. 

tZ!ompouads (29) and (2b) were isomric with products (7) and (8) (Table l), but did not contain a 

butcnolide ring as shown by the absences of bands at ca. 1775 178Ocurl in their is. spectra (Table 2). 

Instead, each contained a ketone group (8, - 195 ppm; “I,, 1723cm-l @a), 1706cm-l(2b)). The 

pattun of the signals in the 1% nmr wete similar for the pair (7) snd (8) and diffwd consicbzably 

&a~ the pair (2a) and (2b). Attempts to use INADEQUATE expuiments to define the connbctivity 

of the chain of four carbon atoms foundered on the long relaxation times and the spmad of the signals. 

Three types of structure (11). (12) and (2) were considered for products (2~) and(2b) (Scheme 

l), all based on 1,2-addition of the organolithium to yield (9) and (10). 
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(2) 

-1 

structures (11) were - mechanisticslly less plausible than (l2) and wee excluckd 

~drel9F~sigaalof(~)and(2b)carrtspondtdtoafluorintatomarathcrthanB~thc 

-Yl group- campounds (12) wcluld be formed by 1,4-intnimol~oxyanion addition 

rollaweaby~~expulsion,sia3itarcothereactionsyi~(3)-(6). Rotonatknof(9) 

and (10). on woh up, would yield (l3) and (14). Both (12) and (l3) could yield (2) (v&b &&z). 

compoundsof~ !nmchlm (11)(and(12))oomspondtoStrained~~~aadWouldbe 

cxpcctdtorcadilyhydrolyse. In fact.thepmducts(2a)and (2b)wae Wafter@@ 
mflux with dilute hyxlrocltltic acid ln THP. This led us to smtcturc s(2a) and(2b).basalonthe 

parent stactuw (2). Evumally compound (2b) was produced as crystah suitabk b X-ray analysis, 

which aminued (F%gum 1) its smacturc. The clcmc simikrlty of (20) and (2b) allowed the assigmmt 

of stfucturc (2a) (cqu8tiotl1). 

To gather further insight into the plausibility of the pathway leading&xn (10) to (W) to (2). the 

resctian~~daivedfromthe~~~~(1)withphenyflithiumwasq~~~with 

wifhmcdacidandthensodi~~was~~~Themixturc 

wasrapidlyputiCedandatoncc cxaminedby’Haud”Cntm. Itwasshcmmtobcamlxnmof((W). 
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