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Total Synthesis of (3)-Mycelianamide 

By NOBORU SHINMON and MICHAEL P CAVA* 
(Department of Chemzstry, Unwerszty of Pennsylvanza, Phzladelphaa, Pennsylvanza 19104) 

and ROGER F C BROWN 
(Department of Chemzstry, Monash Unzverszty, Clayton, Vzctorza, Australza 3 168) 

Summary The first total synthesis of the antibiotic 
( f )-mycelianamide has been achieved using P-geranyl- 
oxybenzaldehyde and ethyl nitroacetate as starting 
materials 

THE antibiotic mycelianamide (1) s 2  is a structurally unique 
member of the large group of biologically active diketo- 
pi~erazines,~ it is indeed the only known example of a 
cyclic arylidene bishydroxamic acid The structural 
assignment of mycelianamide is based upon a variety of 
degradative and spectroscopic evidence, * and is further 
supported by a synthesis of ( f )-dideoxymycelianamide (2) 6 
The only recorded attempts to synthesize mycelianamide 
itself were unsuccessful, owing to difficulties in producing 
the highly sensitive unsaturated bishydroxamic acid 
system from a variety of precursors ti We now report 
refinements of the earlier synthetic approach which have 
led to the first total synthesis of ( f )-mycelianamide 

Alkylation of 9-hydroxybenzaldehyde with geranyl 
bromide’ and potassium carbonate in acetone gave p- 
geranyloxybenzaldehyde (3) in 79% yield Condensation 
of (3) with ethyl nitroacetates (acetic acid, p-alanine 
catalyst) afforded a murture of E- and 2-isomers of the 
a-nitrocinnamic ester (4) in 73% yield The olefinic bond 
of (4) was blocked by the Michael addition of benzene- 
selenol (pyridine catalyst), and the resulting adduct (5)  was 
reduced directly by aluminium amalgam in moist ethyl 
acetate to give (50% yield from 4) a 3 :  1 mixture of the 
erythro- and threo-isomers of the hydroxyamino ester (6) 
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1 2 ( 2 )  R = geranyl , R = H R’ 0 s2 PhSe C0,Et 

(4) R=gerany l  1 (5)R rge rany l  ,R2=N02 
( 6 1 R’= geranyl , R*= N H OH 
( 7 ) R  = geranyl, 

R2= NOHCOCHBrMe 

1 

Acylation of (6) with or-bromopropionyl chloride in the 
presence of di-isopropylethylamine produced a mixture of 
the four possible diastereomers of (7), which was separable 
by medium-pressure chromatography (benzene-ethyl ace- 
tate on silica) @ 

D
ow

nl
oa

de
d 

by
 P

en
ns

yl
va

ni
a 

St
at

e 
U

ni
ve

rs
ity

 o
n 

27
 J

ul
y 

20
12

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
80

 o
n 

ht
tp

://
pu

bs
.r

sc
.o

rg
 | 

do
i:1

0.
10

39
/C

39
80

00
01

02
0

View Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/c39800001020
http://pubs.rsc.org/en/journals/journal/C3
http://pubs.rsc.org/en/journals/journal/C3?issueid=C31980_0_21


J.C.S. CHEM. COMM., 1980 1021 

A 

Me 

convert (8) directly to mycelianamide by direct oxidative 
elmination of the phenylselenyl group failed. However, 
conversion of (8) into the corresponding bis-t-butyldimethyl- 
silyl ether (9) (62% by t-butyldimethylsilyl chloride11 and 
imidazole in dimethylformamide) , followed by oxidation 
with rvt-chloroperbenzoic acid in tetrahydrofuran containing 
furan yielded, after 40min at  room temperature, the 
elimination product (10) (76%). Desilylation of (10) by 

(8)  R I = geranyi R = H  2 (10) R 1 L: geranyl ,R 2 =SiMe2But aqueous hydrogen fluoridei2 in ethanol gave (f)-myceiian- 

(9 )  ~ ' = g e r u n y l  I R ~ = s ~ M ~ , B ~ *  amide (l), 58%),  m.p. 143-146 "C (decomp.). This 
material was identical spectroscopically (i.r., u.v., n.m.r., 
m.s.) with naturally derived mycelianamide. 

We thank the National Science Foundation for Grants in 
partial support of this work and Dr. C. E. Costello (Massa- 
chusetts Institute of Technology) for high-resolution and 
field-desorption mass-spectral determinations. We also 

PhSe co, E t  CO, E t thank Dr. W. Rastetter (Massachusetts Institute of Tech- 
nology) for spectra of mycelianamide. 
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The major erythvo-isomer of (7)1° (38% yield) gave the 
cyclic bishydroxamic acid (8)  (35%) on treatment with 
excess of free hydroxylamine in methanol. All attempts to (Received, 21st July 1980; Corn. 785.) 
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