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is a ketonic alcohol which is formed upon TRICHOTEECOLONE, C15HzpOL, 

hydrolysis of trichothecin , an antifungal metabolite produced by Tricho- -_-_--- 
thecium roseum Link. The original structure I proposed by Freeman et al.* -__---_ ---__- 

and Fishman et al.? for trichothecolone has been revised recently by Godt- 
'4 fredsen and Vangedal . They proved structure II by interrelating tricho- 

thecolone with roridin C5 (trichodermo14) the structure of which was elu- 
6 

cidated by X-ray analysis . Whereas the majority of the reactions of 

trichothecolone described by the British authors l,2,3 can be interpreted 

readily in terms of the new formula II, unequivocal structures can not 

be assigned to iso-trichothecolone and to allodihydro-trichothecolone and 

their transformation products on the basis of the data available in the 

literature. We therefore have reinvestigated these compounds which were 

of interest to us in connection with our studies on the various re- 
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old structure 

II R-H : tr ichothecolone 
III R= CH3-CH=CH-CO- : 
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arrangements of the closely related verrucaro15 and diacetoxpscirpeno17 de- 

rivat1ve:;. 

Iso--trichothecolone is formed by treating trichothecin or trichotheco- 

lone with hot al.kRli 293 , whereas in the presence of zinc and alkali tricho- 

thecolonc! is reduced to allodihydro-trichothecolone 233 . Since neither ver- 

rucaro16 nor diacetoxyscirpenol 
7 
showed the same type of transformations, 

the keto group at C-4 must be responsible for the base catalysed reactions 

of trichothecolone. 

Iso-.trichothecolone (c15H2004) still contains the'original chromophoric - 

system and the secondary hydroxyl group, but instead of the terminal oxiran 

ring (cf. 2,3 ), a twtiary hyddroxyl group. It forms a monoacetate, dihydro de- 

rivative:: and a diketone 293 . Treatment of dihydro-trichothecolone with hot 

alkali eives dihydro-iso-trichothecolone. This observation indicates that the 

olefinic double-bond of trichothecolone (II) is not involved in this reaction. 

!AIe propose structure IV for iso-trichothecolone, since the IR and n.m.r.spec- 

tra of al.1 compounds agree well with this structure. The assignments of the 

II R-H 
IV R=H : iso- 

trichothecolone VI iso-tricho- 

III R-CHfZH=CH-CO- V R=Ac 
thecodione 

princi?eZ. signals of the n.m.r. spectra are listed in the TABLE which also 

contains the corresponding data of trichothecolone for conoarison. The de- 

tailed analysis of the high resolution spectrum of iso-trichothecodione VI 

combined with double resonance experiments (see Fig. 1)~s eswcially con- 

clusive. The following coupling systems were recognized by spin-spin de- 

coupling experiments: the two protons at C-10 and C-11 as an AX-system, 

the three protons at C-2 and C-3 as an ABX-system and the 7o.-proton with 

the two protons at C-13 also as an ABX-system. The high value of the spin- 

spin coupling constant (J = 13 cps) of the 7u-proton and the trans-proton 

of the C--13-bridge is remarkable. The 20 and 3a-proton do not show any 
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8 
coupling because of a torsion angle of ~a. 90° . Besides the nonal 
coupling transmitted by threes-bonds, long-range allylic coupling (trans- 

mitted by the 'lr -electrons)9 of P1.5 cps IS observed between the vi- 

nylic proton at C-10 and the 16-methyl group. Further long-range coupling 

(J"1.5 cps) involving 4G-bonds is exhibited by the '7a- and lL-proton, 

which possess the demanded W-canformation 
9110 . Corresponding protons 

of some derivatives of verrucarol: 
11 

and of diacetoxyscirpenol 
7 
show 

similar long-range coupling. The formation of iso-trichothecolone (IV) from 

trichotheoolone (II) can be interpreted as en attack of the base at the 

activated 'IS-hydrogen atom with subsequent stabilization of the negative 

charge at C-7 by an internal SN-2 reaction at, carbon atom No 13 with clea- 

vage of the oxiran ring. 

All the described reactions 2,? of iso-trichothecolone can be well 

understood on the basis of structure IV except the formation of the diketo 

acid C H 0 (m.p. ML-109O) which was obtained from iao-trichotheco- 
15 20 5 

3 dione VI by a mysterious sequence of reactions . Since we were not able. 

to reproduce the preparation of this acid, its structure could not be 

elucidated. 

A spatial formula of IV is shown further below. 

Allodihydro-trichothecolone (C15H2204) contains a tertiary hydroxg- 

-methyl group, three angular methyl groups atteched to saturated carbon 

atoms, a secondary hydroxyl group in s five-membered ring and a saturated 

keto group in a sixmembered ring 293 . The olefinic double of trichothe- 
colone (II) has been reduced.Structure VII is assigned to allodihydro- 

trichothecolone on the basis of the above informfition end the interpre- 

tation of the n.m.r. spectra of the diacetate VIII (Fig. 2) and of the 

diketo ester X (Fig. 3). 

The hitherto unknown diketo ester X (m.p. 174-175O, C16H2005, Calc.: 

C 65,74 H h,90 2, Found c 65199 H 6,95 $, I?.-spwtrum (CH2C12): bends 

ot 2950, 1730-1735, l?S2, l?OR, 1193, 1125, 1078, 1033, 1011, 995, 935, 

92.4 clp-‘) was obtained by CrC 
3 
-oxidation of VII and subsequent treatment 

of the diketo acid IX with diasomethanr. In the less complex n.m.r.spec- 

trum of the diketo ester X the 16-mrthyl group appears as a singlett at 

d= 1.10. The protons of the methylene group at C-7 sive rise to an AS- 
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Fig. 1 100 ?4Hz-n.m.r. spectnlm of iso-triciloth~codione (VI) 

in CrCl 
3 
_ c t 

Fig. 2 100 Y~z=n.m.r. Spectmlm of di-O-ncetyl-slL3dihydro- 

thriCho~~ECQI”I~E (VIII) in cnc1_. +. + 
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Fig. 3 100 MHz-n.m.r. spectrum of the diketo methyl ester X in CDC13. * + 

The fixt step in the formation of VII from II is the reductive cleavage 

of the a,&unsaturated-x-alkoxy system (cf. 12) lapding to thr intermediete 

A. By addition of a proton, A is transformed to the anion B in which ring 

closure takrsplace at C-10. The negative charge of C is stabilized by 

an intwmoleculnr SN2-rwction at C-12 lqith the concurrent opening of the 

epoxy {:roup which is protoneted. Fssentially the same mechanism hGs been 

proposed by Jones et ~1.~. The alternative struc&ux% VIIa was ruled out 

becase it would require long-range coupling betareen B 7-proton ?nd a lo- 

proton (5 Q-bon&!) and bewuse it would represent a very strained sy- 

stem. l'he proposed structure VII !ns ~.lso favoured on mrchanistic grounds. 

It is E bicgclo-octane-r2.7.2.1systenl with two fused five-membered rings, 

es depicted by the following spatial formula: 

*I 

+I 

We ore indebted to Ores. A. Melera and U. Scheidegrer, Vurien A.G., 
Z'irlch, for the measurement of the'spectrom and the double resonp.nce 
expesrimants. 

The spill-spit1 couplings, which were determint~d by Z.oxblr resonance 
eqwriments, w-e indicated by arrows (DR). The solittin? patterns are 
sho+m below the spectr::, the numbers indichtinq the bssignmcnt of the 
protons, resp. the c:x&lng constants. 



I
I
 +
 

I
V
 

V
 m

 
V
I
 

V
I
I
I
 

x
 

T
A
B
L
E
:
 
A
s
s
i
P
;
n
n
m
t
 o
f
 
t
h
e
 v
r
o
t
o
n
s
 i
n
 
t
h
e
 n
.
m
.
r
.
s
p
s
c
t
r
u
 (
s
e
l
e
c
t
i
o
n
 o
f
 d
a
t
a
)
 X
)
 

-
-
-
-
I
-
 

_
-
_
_
-
-
_
_
_
-
_
_
-
_
-
_
_
_
_
_
_
-
~
_
 

‘~
‘1

~
2 

c-
2 

c
-
4
 

C
-1

0 
C

-1
1 

C
-l?

 
c-

14
 

c-
15

 
C
-
1
6
 

J
X
v
e
r
s
e
'
 

6J
 

3.
9’

 
Ii 

4
.
3
 
m
 

6
.
4
5
 <
I
d
 

3
.
8
5
 m
 

3
.
1
3
+
2
.
4
4
 
0
.
3
0
 
s
 

1
.
0
 d
 

1
.
8
3
 d
 

(
5
)
 

(
1
.
5
;
6
)
 

A
B
 
(
4
)
.
 

(
1
)
 

(
1
)
 

&
I
 

3
.
9
1
 d
 

4
.
1
 m
 

h
.
%
 
d
d
 

3
.
n
 
d
d
 

G
i
l
.
 2
-
3
 

0
.
9
1
 
s
 

1
.
0
5
 s
 

1
.
8
3
 d
 

/
'
 

(
4
.
5
)
 

(
1
.
5
1
6
.
5
)
 

(
c
n
.
l
;
6
.
5
)
 

(
1
.
5
)
 

b
o
 

1
.
9
9
 i
i
 

5
.
2
8
 d
d
 
6
.
8
1
 C
&
I
 

3
.
8
4
 d
d
 

c
a
.
2
-
3
 

0
.
9
6
 
s
 

0
.
9
6
 
s
 

1
.
3
4
 d
 

1
 A
C
:
 

(
4
.
5
)
 

(
5
i
7
.
5
)
 
(
1
.
5
;
6
.
5
)
 

(
c
a
.
1
;
6
.
5
)
 

(
1
.
5
)
 

2
.
0
9
 s
 

1
0
0
 

4
.
1
5
 t
i
 

-
-
-
 

6
.
6
9
 n
d
 

3
.
8
6
 ;
I
d
 

c
a
.
2
.
?
 m
 

0
.
?
7
 
s
 

1
.
0
2
 s
 

1
.
7
3
 d
 

(
4
.
5
)
 

(
1
.
5
;
6
)
 

(
1
.
5
;
h
)
 

(
1
.
5
)
 

LO
O

 
4.

u 
d 

'
5
.
5
2
 d
d
 
3
.
9
9
 d
 

C
R
.
 2
 

4
.
1
3
 +
 

1
.
1
6
 s
;
 

1
.
1
2
 s
;
 

0
.
9
5
 
s
 

2
 
A
C
:
 2
-
0
7
s
 

(
3
)
 

(
7
;
3
.
5
)
 

(
6
)
 

4
.
0
:
 A
B
 

1
.
9
7
s
 

(
1
2
)
 

1
0
0
 

4
.
3
'
 .
i
d
 

-
-
-
 

3
.
9
6
 t
 

1
.
6
4
 d
d
 

-
-
-
 

1
.
2
7
 s
;
 

1
.
1
7
 s
;
 

1
.
1
9
 
s
 

O
C
H
 

(
c
s
.
1
;
4
)
 

(
1
.
5
)
 

(
2
i
3
.
5
)
 

3
:
 
3
.
&
s
 

>
I -)

 

+
) 

M
e
,
;
s
u
r
e
d
 b
y
 
R
 V
:
.
r
i
z
n
 S
p
e
c
t
r
o
m
e
t
e
r
 A
-
6
0
 
(
@
'
!
?
H
z
)
 i
n
 
t
h
e
 1
:
a
b
o
r
l
t
o
r
-
y
 

f
o
r
 
p
h
y
s
i
c
a
l
 c
h
e
m
i
s
t
r
y
 o
f
 S
a
n
d
o
z
 A
.
G
.
,
 

B
a
s
e
1
 
(
r
r
c
s
.
 R
.
 F
r
?
i
 n
n
z
J
 P
.
 
?
'
i
k
l
w
s
)
 o
r
 
b
y
 
u
 V
a
r
i
a
n
 S
p
e
c
t
r
o
m
e
t
e
r
 H
R
-
1
0
0
 
(
1
0
0
 M
H
z
)
 
o
f
 V
a
r
i
a
n
 A
.
G
.
,
Z
;
i
r
i
c
h
 

(
P
r
.
 A
.
 
!
t
r
l
e
r
a
 a
n
,
!
 D
r
.
 [
I
 . 
:
:
c
h
e
i
&
g
g
e
r
)
.
 C
h
e
m
i
c
a
l
 s
h
i
f
t
s
 i
n
 
'
a
 -
v
a
l
u
e
s
 w
i
t
h
 S
i
(
C
H
 
)
 
(
T
M
S
)
 a
s
 i
n
t
e
r
n
a
l
 

s
t
a
n
d
a
r
d
 (
a
 =
 
3
)
.
 S
o
i
u
t
i
x
x
 
i
n
 C
D
C
l
 
w
e
r
e
 u
s
e
d
:
 
s
 =
 
s
i
n
7
l
e
t
.
j
 d
 =
 
d
 )
u
l
.
l
e
t
;
 
d
d
 =
 

r
l
c
t
;
 m
 
=
 
v
u
l
t
i
3
1
c
t
,
 ,
l
B
 =
 
!
F
-
c
o
u
p
1
1
 
.
?
I
 

&
o
f
t
b
l
e
 d
o
u
b
l
e
t
;
 t
 =
 
t
r
i
-
 

g
 
s
y
s
t
e
m
.
 T
h
e
 n
u
m
b
e
r
s
 i
n
 b
r
a
c
k
e
t
s
 a
r
e
 t
h
e
 s
p
i
n
-
s
p
i
n
-
c
o
u
p
l
i
n
g
 c
o
n
-
 

s
t
:
:
n
t
s
 J
 
i
n
 
c
.
0
 s
.
 ,
I
c
 =
 
C
H
 C
O
-
 

L -
 

3
.
 

?‘
hc

 h;
s
i
<
-
n
n
l
m
t
s
 o
f
 
t
h
e
 p
r
o
t
o
n
s
 a
t
 C
-
2
 
a
d
 
C
-
1
1
 i
n
 
t
r
i
c
h
o
t
h
e
c
o
l
o
n
e
 (
I
I
)
 a
r
e
 b
a
s
e
d
 o
n
 
i
o
u
b
l
e
 r
e
s
o
n
a
n
c
e
 

c
q
p
r
i
m
r
n
t
s
.
 
I
n
 o
n
 
P
f
i
r
l
i
e
r
 ~
x
q
e
r
 5
 w
e
 h
a
v
e
 
g
i
v
e
n
 t
h
e
 r
e
v
e
r
s
e
 i
n
t
e
r
p
r
e
t
a
t
i
o
n
.
 



4502 No.50 

0 

IV ISO- trichothecolone 
VII ALlodihydro- 

trichothecolone 
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