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Orthoesters are converted to acetals nhen treated with GrignaM reagents 

(1.2). Surprisingly very Little work has been reported on reactions with lith- 

ium reagents. We have found that alkyllithium reagents react with several ort&- 

esters to give internal olefins. For example, addition of I to butyllithium 

(1:5 molar ratio) under nitrogen in ether-cyclohexane was exothermic. When the 

H-C(mH313 CH 
25 

I II 

the mixture was slowly heated to 60' (1 hr.), a pmcipitate formed. The mixture 

was stirred at reflux for an additional 0.5 hr. and allowed to cool to room temp 

erature. Decomposition was effected with ice water, and distSU.ation of the 

organic phase gave trans+nonene. Infrared analysis showed a strong bandat 

9691x1~1 for the tram double bond (3). Oxidative wonolysis of the olefin snd 

methylation of the acidic products with diazonmthane, gave methyl n-butyrate and 

methyl n-valerate. &-8X&l-2,6,7-trloxabicyclo[2.2.2]octane (4) and n-butyl- 

Lithium under similar conditions gave a vastly inproved yield of tram-4-nonene 

as shown in TABLE I. In addition to startingmaterial,which could be isolated 

from both eqeriments, several minor components were detected by gas chromatog- 
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raphy anazyses. 

C+CH2c,H2 r 

No.37 

I + c4H9Li - -II+CHLi 
H (CH2&CH3 49 

With n-hwllithiumthe striking incma~e infield ofw6-tridecaneuas 

again observed in going from I to II aa a coma&ant. Identification of the 01~ 

fin was completed & infrared and n.m.r. analyses and by comparison of pi~Mcal 

propertie with those previous4 reported (5). n-Heptyllithiurnand I gavel 

'I-pentadecenewhichwaoieoleted~ distillation and preparative gas chro~to~ 

rapw and authenticated by infrared and n.mr. spectroscopy (6). 

Studiee on the bas~catalyxed (potassiom t-butoxide) hydrogen exchange of 

triethyl Iorthofonmte with tritium (7a) and l-deuterle4-tihyl-2,6,7-trioxa- 

bicycloC2.2.21octane in t-butanol (7b) demxxWated that abstraction of mgen 

or deuterlum was extremely elow. The explanation included the m.qgestion that 

carbanion III is probably nuch leas 

OC(CR)3 

III 

stable than the sulfur analog IV which is 

oC(SR), 

Iv 

apparently famed with ease from the cormsponding alkyl orthothiofornmte. In 

the pmsent etudy, butane ua6 rapidly evolved upon addition of II to butyllithium 

which implies rapid abstraction of hydrogen. A carbenersehaniamispmposed to 

explain the formation of olefins from the anian of I and II. Inhemnt features 

of carbenee of the type C(XR),[X=O,S] have pmvented capture by almple olefins 

(8,s) as we have also observed in this investigation. If the mechanisn is viewed 
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as folloun, the carbeneo generated might well be conemmd by the reactive butyl 

anion present In axcee6 (10). Creation of the double bond in conversion of V to 

IiC4Ii+~ 

go 

Q 
c4Q) + mq3, Ll 

-LmcQ* 

am312 ---@L.. ‘c49 0x=3)& Ii@ .e!z!x. 

tram-4-noneue _ 

the alkene may be explained by migration of a hVdrideion (l-l). Mrectdieplace- 

mentof a met- group fromtri*(methyloay) metiqvllithium Is conceivable but 

laDdale imply a steric factor may be prominent 02). ThisalterMtivemechanlem 

involving nucleophilic attach of butyllithium on the orthc eater II or the anlon 

VI seems highly iqcvbable because of the mlecular geomtq of both epecies. In- 

deed, one interpretation of the improved yield of alkene with II would include 

relief of strain in the ring-opening step to give the carbene. Solvation factors 

are probably important, and whether a classic nucleophilic displacement reaction of 

11+RLi-8 (3 0 0 C2H5, Li- 8 : eO 0 8 

0 c3 
C2H5, u 

VI 

R 
6 

0 x, 8 

K 

3J.J 

C2H5 CH2CH20Li 
VII 
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butyUithlumonVIorVI1 occur8 or a carbene pechanismis operative cannot be 

defiaitirel.y atatadattldsti. 

TABLE I 
R 

!Crana-Olefine R=" = CCH, 
R 

L Moles Rh 
&e Orthofonmte R 

I- 3.5 0) c6H13 c7%5 33 
I 

965 
I 

AC- 
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