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We have, for some time, been interested in Y-halotiglates 1 as synthetic intermediates for 

a variety of purposes (1) and have recently reported (2) the use of these versatile reagents in a 

high-yield, position-specific annelation of unsymmetrically substituted cyclohexanones. 
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In this letter, we wish to report a viable stereoselective preparation of 1, which makes these 

synthetic intermediates readily available as annelating agents and as precursors to selectively 

functional&d trisubstituted olefin synthons. In a subsequent letter(3), we will detail fur- 

ther synthetic utility of y-halotiglates as annelating agents. 

To function as useful and effective synthetic intermediates, both la and lb nust be readily -- 
available; but the literature records no efficient preparations of these coqounds. For example, 

Dreiding and co-workers(4) provided a definitive correction of some earlier reports(S) which had 

suggested that Y-bromotiglates could be easily prepared by the action of NBS on the parent 

tiglates. Dreiding's reinvestigation desxmstrated that this b romination produces, either from 

tiglates 2 or from isomeric angelates 3, essentially the same complex product mixture; from this 

mixture, a 2:l ratio of Y- and g'-bmnotiglates (la and 5) can be isolated only in modest yield 

and purified only with difficulty. 
- 

Consequently, we sought an efficient and viable Yynthetic 

alternative for the preparation of m L. 
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House and co-workers (6) have reported that the Wittig reaction of carbomethoqmethylidene 

triphenylphosphorane 2 and chloroacetaldehyde c(7) produces methyl 4chlorobutenoates 7a and 2, - 
as an isaneric mixture in excellent yield. On reexamining this reaction, we have found that it 

can be extended to the preparation of y-halotiglates 1. in excellent yield; but, even more inter- 

esting is the high stereoselectivity we observed in this preparation of 1 which makes isomeric- 

ally pure y-halotiglate acids readily available, for use as precursors to differentiably func- 

tionalized trisubstituted olefin synthons of known double bond geometry. 

for Il'=CH, or t-Bu, 

ratio of ?a:?b * 7:3 -- 

for R'-CW3 or ~Bu, 

ratio of 1:9 > 1O:l 
lo:5 >>10:1 -- 

g (I”-H.X=Cl) 1 (R”-n.x-cl) 2 (trace) 

G (R"-CHj,X-Br) g (X"=CHJ.X-Br) 

When phosphoranes 8(8,9) were exposed to one equivalent of chloroacetaldehyde in refluxing 

methylene chloride for 20 hours, y-chlorotiglates lwere produced in high yield (see Table 1). 

Refluxing methylene chloride appears to be the solvent of choice, since other solvent systems at 

reflux afforded lower yields of isolated products or less desirable trans:cis product ratios. -- 
Synthetically, it is significant that thetrans:cis product ratio observed in this preparation -- 
of 1 is greater than that observed by House for the simpler system 1, cited above. Under condi- 

tions which produce a 7~3 mixture of 7a and 2, - the y-chlorotiglate esters 1. were produced al- 

most to the exclusion of their angelate isomers 2 (see Table 1). Perhaps, this high double bond 

isomer selectivity is rationalizable with hindsight (lOa), in view of diverse observations (lob) 

concerning the stereochemistry of related Wittig reactions. 

TABLE i 

X yield x trene -- 
(distilled) isomer 
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Apparently, this preparation of y-halotiglates is quite general and can also be used for 

the direct preparation of y-alkyl-y-brmtiglates. For instance, phosphorane 5 (R=H, R’=t-Bu) 

readily gives lo, t-butyl trans.-4-bram-2-methyl-2-pentenoate, on exposure to a-bromopropional- 

dehyde 11 in refluxing methylene chloride. - Bran, ester 10 was isolated in 86% yield and showed - 
no detectable amounts of the cis isomer (by nmr). - 

When conpounds J_ and 10 were prepared as t-butyl esters, these esters could easily be con- - 
verted to the corresponding y-halo unsaturated acids 12 in high yield without double bond isom- - 
erization (catalytic toluenesulfonic acid in refluxing anhydrous benzene). Furthermore, a simple 

aqueous base work-up allowed direct isolation of isomerically pure y-halotiglic acids 12 (under - 
the influence of base, any small amounts of isomeric angelates cyclizetobase-insoluble lactones 

15, which are easily separated). Isomerically pure y-chlorotiglic acids 12 (X=Cl) were converted 

to trisubstituted olefin synthons 14 (15), using Perron’s two-step sequeGe(16): conversion to - 
the mixed anhydride (sodium hydride followed by ethyl chloroformate in ‘IMP at 0°C) and subse- 

quent reduction (NaBH4 in THP at O’C). Products 14 were isolated ingreater than - 
proved to be trans-4-chloro-2-alkyl-2-alken-1-ols, uncontaminated with by-products 

overreduction or double bond isomerization. 
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Finally, since y-chloro and y-bromotiglic esters and acids undergo very rapid halogen ex- 

change (usually >95% yield) (using LiBr or NaI in tetrahydrofuran, ethylene glycol, or acetone 

at room temperature) withcut double bond isomerization(lZb), it should be apparent that these 

simple procedures make a variety(12b) of y-halotiglate esters and acids readily and easily 

available.for use as synthetic intermediates. 
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