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ON THE BIOGENESIS OF GLIOTOXIN. 

SYNTHESIS OF 3-(8-AMINOETHYL)BENZENE OXIDE. 

William H. Rastetter* and Larry J. Nummy 
Department of Chemistry, Massachusetts Institute of Technology 

Cambridge, Massachusetts 02139 

Abstract: The synthesis of 3-(8-aminoethyljbenzene oxide (1) is described. 

The failure of 1 to ring close (7+8) is attributed to the low "nucleophilic -- 
susceptibility" of the arene oxide. 

In an elegant scheme Neuss and coworkers in 1968 postulated 'I2 the 

intermediacy of a 3-(B-aminoethyl)benzene oxide (e.g., 1) derived from phenyl- 

alanine during the fungal biogenesis of gliotoxin. Thus, it was suggested, 

the stereochemistry of the dihydroarene moiety of gliotoxin (2) is established - 
by intramolecular displacement at carbon with Walden inversion in the arene 

oxide intermediate (L+z). Herein we report the synthesis of arene oxide 7 - 
(Scheme), a model for the putative gliotoxin precursor, and detail our initial 

attempts to achieve biogenetic-type cyclization of 1. 

3 

I 2 

As starting material for the synthesis of 7 we utilize the known3 lactone 3 - 

Aminolysis, 
4 

reduction 5 and protection6 gives protected amino alcohol i7 

(overall 74%). Regiospecific generation of the 1,4-cyclohexadiene z8 is 

achieved by pyrolytic w-elimination of the p-tolylthionocarbonate deriva- 

tive' of alcohol fl (overall 65%). Bromination, 10 epoxidation 
11 

and dehydrobro- 

mination12 produces phthaloyl-protected aminoarene oxide 5 (overall 38%). 

Deprotection of 6 is effected by four equivalents of NH2NH2 in CH2C12, cleanly - 
giving 3-(8-aminoethyl)benzene oxide (z)13 as a pale yellow oil after high- 

vacuum transfer (61%). 

We have failed repeatedly in achieving the biogenetic-type cyclization 

7+8. Arene oxide 7 is stable -- - 
iz.es14 readily in MeOH and in 

basic alumina in Et20. 15 The 

in CDC13 and CH2C12 (A1203 treated), but aromat- 

alkaline H20 or when treated with Woelm-200 

difficulty in achieving the conversion 7-+8 -- 
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apparently is not due to a lack of mutual reactivity of the amine and epoxide 

functionalities, rather the failure of 1 to ring close is due to its greater 

propensity to aromatize. 

also accelerate the arene 

susceptibility" 16 of 1 is 

amine attack. 
17 

Protic conditions which should facilitate ring closure 

oxide to phenol rearrangement. Thus the "nucleophilic 

low: the epoxide is not opened even by intramolecular 

Scheme (Phth = phthaloyl) 

PhthN PhthN 
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2. m-CPBA 

3. DBU I 
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6 7 8 

The in vitro reactivity of our model arene oxide z does not match the -- 
reactivity of the putative gliotoxin biogenetic precursor. 1,2 A similar 

dilemma is posed by the enzyme epoxide hydratase 
18 which mediates the addition 

of H20 to arene oxides of low "nucleophilic susceptibility" -- similar additions 

have been achieved in the laboratory only recently by use of alumina catalysis. 
15 

We continue to study the reactivity of 7. In particular, we seek means - 
of functional group activation of the amino group for intramolecular nucleophilic 

addition. 
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