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Abstract: The asymmetric photodeconjugation of the o~-uusaturated esters 1, 2 and 3, to the 
v O~.e  l~c onding I~,y-u~Rurated .esters Im.ving a new ehiral centre" at the a position, has been studied in a 

anew ot solvents. In most mivent~ me (S)-Iactyl ehiral auxiliary induced the S configuration at the new 
chiral center. However, irradialilm of I in methanol or 2-1m31mnol/water mixtures gave an unusual reversal 
of diastereoselectivity to produce the R configuration at the new chiral center. 

Photodeconjugation of ¢t,13-unsaturated esters to 15,y-unsaturated esters can produce a new chiral center 

at the a carbon, and the asymmetric induction at this center can be controlled either by the presence of a 

chiral catalyst, or by a chiral auxiliary present in the ester. I-1t The mechanism of the photodeeonjugation 

involves intramol~ular  hydrogen abswaetion to form an enol that subsequently tautomerizes to the 
nonconjugated ester. 

 oOR 
o ~ OH 

In our efforts to improve the asymmetric induction in this reaction, and to better understand its 

mechanism, we have continued to search for more efficient chiral auxiliaries. Because of the known 

efficiency of the lactyl ehiral auxiliary in certain Diels-Aider reactions, 12-15 we chose to study its effect on 

the deconjugation reaction. The lactyl chiral auxiliary was considered especially appropriate for this 

reaction as the diastereoselective protonation of the dienol might be directed by a direct involvement of the 

carboxylate group in the protonation mechanism. To test this possibility, compounds 1, 2 and 3 were 
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synthesized, as illustrated below. 2,4-Dimethylpent-2-enoyl chloride (mixture of E and Z isomers)* and one 

equivalent of methyl (S)-lactate were refluxed in Ccl, for 15 hrs to produce the methyl lactate ester 1 in 

59% yield (after chromatography on silica, 5% EtOAc/petroleum ether) as a mixture of E and Z isomers.16 

The lactate ester 1 could be selectively hydnolysed by stining with 2 equivalents of K&Q in 35% 

H20/MeOH at room temperature for 24 hrs to give, after acidification, the acid 2 in 91% yield.16 

0 COOMe 0 COOMe 

1 

I 
1) K2CO3 

35%H20/MeOH 

2) HCI 

&CGMe +KoH &OGMe 

0 COOK 0 COOH 
3 2 

The potassium salt 3 was produced, when needed, by dissolving the acid 2 in the solvent of choice and 

then treating it with exactly one equivalent of powdered KOH. 

Irradiation of oxygen free solutions of (S)-1 with a low pressure mercury lamp in a variety of solvents 

gave a quantitative conversion of 1 to the mixture of dissterwmers 4a and 4b. 

JJy”~;~fi;$fiO-+g 
1 R=Me 

2 R=H Sa RZH 5b R:H 
3 R=K+ 6a R=K+ 6b R=K+ 

Although the two isomers could not be fully separated by column chromatography the nmr spectrum 

of each diastereomer could be completely assigned at, 300 MHz.t6 The absolute configurations (and 

structures) of 4a and 4b were established by conversion of an 18:82 mixture of 4a:4b (ratio measured by 

nmr integration) to methyl (S)-2,4-dimethylpent-3-enoate (64% ee) by treatment with 3% HCl/MeOH at 

50°C for 6 hrs. The configuration and optical purity of this latter ester were in turn confirmed by nmr in the 

presence of Eu(hfc) and by the sign of its rotation. *J7*t8 To quantify the diastereoselectivity of the 

deconjugation. lo4 M solutions of (S)-1 were deoxygenated with nitrogen, sealed, and irradiated at 254 nm 

at OOC in hexane, methanol, ethanol, 2-propanol, 2-propanol/water and at 2oOC in t-butyl alcohol.19 The 

irradiated solutions were analysed by gas chromatography-mass spectrosc~py.~~ It was found that (S)-1 

preferentially produced 4b (SS) with modest to good de in ethanol, 2-propanol, t-butyl alcohol and hexane, 



6075 

while in methanol and 2-propanol/water with >40% water, diastemomer 4a (RS) was the major product (see 

Table 1). 

The acid 2 was similarly irradiated in methanol? ethanol, 2-propanol and t-butyl alcohol to give 

mixtures of the onresponding nonconjugated acids Sa and Sb. Analysis, after conversion of 5 to tbe ester 4 

(diazomethane), showed that the acid 2 preferentially produced the nonconjugated ester 5a (SS) with 

excellent selectivity in all solvents. 

The carboxylate salt 3 was prepared by dissolving 35 mg 2 and 10 mg KOH in 10 mL of water, 

methanol, ethanol and 2-propanol (0.018 M). These solutions were deoxygenated with argon and irradiated 

at 254 nm at 3CPC. Analysis by nmr was carried out after evaporation, acidification and conversion of the 

products to ester 4. In all~solvents the preferred product was 6a (SS)tg (see Table 1). 

Compound 

la 

2a 

3b 

TABLE 1 

Solvent 

methanol 
ethanol 
2-propanol 
t-butyl alcohol 
hexane 
20% 2-propanol in H20 
40% 2-propanol in H20 
60% 2-propanol in H20 
80% 2-propanol in H20 

methanol 
ethanol 
2-propanol 
t-butyl alcohol 

water 
methanol 
ethanol 
2-propanol 

a) Product analysis by GC-MS +/-3 
b) Product analysis by nmr +/-IO% 

Temp (OC) 

: 

2: 

x 

8 
0 

0 

: 
,20 

:: 
30 
30 

Ratio ss/Rs 

24~76 
65:35 
79:21 
84:16 
73:27 
3565 
44:56 
48152 
53:47 

71:29 
91:9 
928 
93:7 

80~20 
80~20 
8Oz20 
80:20 

de (%b) 
-52 
30 

6588 

-z 
-12 

6” 

42 

f: 
86 

60 

z 
60 

As indicated in Table 1, the methyl (S)-lactyl chiral auxiliary induces the S contiguratjon at the newly 

produced chiral center for all three compounds, except for compound 1 in methanol and 2-propanol/water 

mixtures. Models indicate that it is sterically easier for the carboxylate group in the S auxiliary to approach 

the re face of the a carbon of the dienol which would produce S induction if the carboxylate were directing 

protonation. The exact mechanism as well as the reasons for the unusual solvent induced reversal of 

induction is under investigation.2t 
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