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Insect hormones 

cal investigations.' 

with construction of 

and phermones have been the object of several recent chemical and biologi- 

Synthetic studies related to several of these compounds are concerned 

cis- and trans- trisubstituted olefins. - Our finding related to this lat- 

ter feature of insect chemistry entails stereospecific addition of HX to triple bonds through 

intramolecular processes. Specifically, trisubst!tuted olefin precursor, methyl 6-iodo-2- 

hexynoate(Q2 undergoes 1,4-iodide shift in refluxing trifluoroacetic acid (TFA, 50 hr), quan- 

titatively forming methyl 3-iodo-6-trifluoroacetoxy-2-hexenoate(2). Vinyl iodide 1. (1 es.), on 

treatment with lithium dialkyl copper reagents (i.e. 1.1 eq of LiCuMe2) at -70°C in THF, under- 

goes stereospecific iodide replacement with concommitant trifluoroacetate cleavage forming 

trans-unsaturated ester g[R=Me; cMR(~pm)~~~ 
CH2C12 37.9 (C,), 19.2 (C,); PMR(G);;; 

4 
2.09 C7H's 

coupled to vinyl H)] in 95% yield contaminated with 5% of the cis-ester [R=Me; - cMR(~pm)~~~ 

32.0 (C4), 25.5 (C7); PMR(G)$ 

CH2C12 

4 
1.86 (C7H's coupled to vinyl H)]. 3s7 Similar 1,4-halogen shifts 

c 

Z-C02Me TFA 

X 111 PI a 
F3CC0 

<O,Me 

la, X = I 

RF ba_i" 
H 

lb, X = Cl 
W=I 

C02Me 

- Cl 3 I 
with simple acetylenes.have been observed by Peterson and co-workers. 

4 
As in this earlier 

study, the halogen shift occurred exclusively in a trans fashion affording 2, the iodide and 

carbomethoxy group cis[CMR(ppn)TMS - CH2C12 
126.9 (C,), 119.4 (C,), 44.8 (C,), PMR(@!: 4.44 (t. 

J=7cps, 2H, C6H's), 6.45 (s, broad, lH, C2H); ir (film) 1790, 1720 cm-1].5 
4 

Methyl 6-chloro-2- 

hexynoate (lb) transfers chloride considerably slower than iodide la - -* After 8 days at 130°C 

(bomb) in TFA, chloride fi was converted to vinyl chloride 2 in 30% yield with the recovery of 

starting material (lb) being 60-652. - 

The apparent differences in reaction rates of the haloacetylenic esters cited above and the 

acetylenes studied by Peterson can be attributed to the deactivating effect of the carbomethoxy 

group. The exclusive formation of cis-vinyl halide 2. from _l_would seem to be indicative of a - 
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synchronous protonation of the triple bond with halogen shift represented by intermediate I, 

followed by subsequent attack by trifluoroacetic acid (1+ 2). The extent to which protonation 

- HQ 

c 

=- CO2Me 

3 
ji: 
. . 
1 I 

of the carbomethoxy group (II) enters into this reaction is not readily apparent, since the cor- 

resoonding halonium ion intermediate III, if formed, would be expected to afford a mixture of 

c&and m-esters (2_) following tautomerism (2 + 2). 

TFA 

02Me 

Alcohol 2 has been oxidized to aldehyde 5 (Cr03-pyridine/CH2C12"> 87% for three steps from 

12) and eventually converted to juvenile hormone using previously described methods offering an 

interesting alternative to earlier preparations of this same aldehyde. 7y8 Alternate copper 

reagents (R=alkyl) have provided olefinic material resembling other key insect hormones. ' We 

are pursuing the compatability of additional functional groups with acetylene-1,4-halogen 

transfer. 
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