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Abstract: The structure of engleromycin isolated from Engleromyces 

goetzei Hennings has been established as 1 by spectral techniques. - 

Engleromycin (1) is a new cytochalasan' which we have isolated from the fungus 

Engleromyces goetzei Hennings. It is a neutral substance, C28H3sN06,2 crystalli- 

zing in colourless needles from ethanol-H20, mp 226-228', [ulis + 64'(EtOH). On 
3 

standing in pyridin and acetic anhydride 1 formed a diacetyl derivative.‘ Hydro- - 

genation at atmospheric pressure (10 9, Pd/C) gave a tetrahydro derivative. 

The structure of 1 was assigned mainly on the basis of spectral evidence. 

Fig. 1 shows the 
1 H NMR spectrum and in Table 1 the chemical shifts are given.The 

spectrum is close to being identical to that published for cytochalasin D3 (2) 

(cf. Table 1) with a few exceptions caused by the following structural differen- - 

ces: 1 contains no acetyl group, only two double bonds, but three hydroxy groups, 

identified by the strong temperature dependence of their chemical shifts (10' 

12CH2 CH2 

5079 



corresponds to 50 Hz). The OH proton at 7.14 ppm must be strongly hydrogen bonded 

as seen from its low field chemical shift and the observed coupling constant. In 

addition to the mentioned differences the other distinct deviation from the spec- 

trum of cytochalasin D (2) is the resonances at 3.996, 4.270 and 4.297 ppm, which 

are missing in the spectrum of 2. - These shift values indicate that hydrogen is 

bonded through carbon to strongly electronegative atoms like oxygen. Decoupling 

experiments show that the proton at 4.270 ppm is coupled to the other two (tables 

1 and 2) and that the proton at 4.297 ppm additionally is coupled to the OH pro- 

ton at 7.14 ppm. The following moiety HO-$H-CH(O-)-CH(O-)- is thus indicated. The 

presence of three hydroxy groups and two carbonyl groups as observed in the 13C 

NMR spectrum (Fig. 2 and Table 1) leaves, when taking into consideration that 1 - 

contains six oxygen atoms, % the following formulation for the moiety HO-YH-CH- H-. 

A positive thiosulfate test confirmed the presence of an epoxide. 
4 

Due to the 

close spectral similarity of 1 and 2 and taking into consideration that 1 lacks - - - 

an acetyl group and contains an epoxide at C(19)-C(20) in stead of the double 

bond of 2, makes it possible to formulate the structure of engleromycin as 1. 

It is evident that it is the C(lg)=C(ZO) double bond which is missing due to 

the observed coupling from the olefinic proton on C(13) to the proton on C(7). 

Since all cytochalasans isolated sofar' possess a C(lg)=C(ZO) double bond it seems 

very reasonable to place the epoxy group at this position. But as an alternative 

it is not possible from the spectral data to exclude a structure with the epoxide 

group placed between C(20) and C(Zl), although this possibility from biogenetic 

reasons seems highly unlikely. 

For epoxides the H-H cis coupling is 4.5 HZ, whereas the corresponding trans 

coupling is 3.1 Hz. In 1 the measured coupling is 2.5 Hz indicating a trans sub- 

stitution. The coupling from the proton on C(20) to the proton on C(21) is very 

small, 0.8 Hz, indicating that the dihedral angle has to be close to 90'. This 

conformation is consistent with a conformation having a strongly hydrogen bonded 

C(21) OH group to the C(17) carbonyl group forming an eight-membered ring and, 

therefore, in agreement with placing the epoxy group at C(19) and C(20). The re- 

maining coupling constants as given in Table 2 are very similar to those given 

for 2. 
3 

The l3 C NMR spectrum (Fig. 2) shows all 28 resonances. The off-resonance 

decoupled spectrum gives multiplets as indicated in Table 1 corresponding to 31 
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protons attached directly to carbon. This together with the three OH groups and 

the NH group give the correct number of carbon and hydrogen (C28H35). All reson- 

ances except the ones at 60.90, 56.38 and 74.93 ppm relative to TMS can be assig- 

ned unambiguously from the chemical shifts given for 2 together with the multi- 

plet structure in the off-resonance decoupled spectrum. Three lines were assignea 

by selective decoupling at the protons at C(19), C(20) and C(21). 

In conclusion the structure of engleromycin (L), with the uncertainty exist- 

ting for the absolute configuration of the trans-substituted epoxide ring, can 

be formulated as (7~,16~,18~,21~)-7,18,21-trihydroxy-19~,20~-epoxy-16,18-dimethy1 

-10-phenyl-[ll]cytochalasa-6(12),13-diene-1,17-dione x its 19S,ZOR-epoxy isomer. - 
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