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Summary The common natural isomer of the allenic 

carotenold fucoxanthln has the 3S,SR,6$,3'S,5'R,6'R 

configuration. 

The stereochenrstry of fucoxanthrn (1) has been determined except for 

that of the 5,6-epoxlde group.' The provrsional 5R,6S assignment' for this 

feature of the malor natural carotenold has now been confirmed. 

Reduction of fucoxanthin wrth lithium alumrnlum hydride grves a mixture 

of fucoxanthols (2 and 3) which, on treatment with chloroformlc hydrogen 

chloride, 1s converted into a mixture of fucochromes (4 and 5) ' We find 

that, by chromatography on calcium carbonate, each of these products can be 

separated into the two isomers (a less polar than b) Comparison of the 

n.m.r. propertles of the two fucochromes wrth those of the four 5,8-epoxldes 

(6 - 9) in the (3R-) lutern serves* (Table) shows that they are epimerrc at 

C-8 with the trans-arrangement of the oxygen functrons at C-5 and C-3. They 

must therefore have the 5R configurations grven rn (4) and (5) 

On treatment of the fucoxanthols (2) and (3) rndlvidually wrth traces of 

acid, both reacted (but at slgnlflcantly different rates) to grve both 

fucochromes (4) and (5) in the same ratlo (1 1). This excludes the 

posslbllityZ that one fucochrome is formed from (2), and the other from (3), 

with retention of configuration at C-8 but inversion at C-5 No intermediate 

could be detected in these transfornatlons, even In the products of incomplete 

reaction, OT when the reactions were monitored spectroscopically. Furthermore 
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related erythro and threo 5,6-glycols do not react under the acidic conditions 

used.' It is therefore concluded that conversion of the fucoxanthols into 

the fucochromes involves loss of configuration at C-8 but retention at C-5. 

Whether this involves a normal polyene allyllc dehydration to give initially 

all-trans neoxanthin (lo), which would rearrange rapidly in the presence of 

acids to give both fucochromes,"" or a rearrangement of the intermediate C-8 

carbonlum ion to a 5,8-epoxide, followed by loss of a proton, does not affect 

the conclusion. It follows that fucoxanthin has the 3S,5R,6S,3'S,S1R,6'R 

configuration shown in (l), and that its allenic isomer detected in some 

batches of seaweed, and formed on stereomutation, is the 3S,5R,6S,3'S,5'R, 

6'5 isomer. 

The authors thank the Science Research Council for a research grant. 
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(1) X = a, Y=b (6)X=f,Y = J 

(2) X = d, Y = c (7) X = g, Y = J 

(3) X = e, Y = c (8) X = h, Y = J 

(4) X = f, Y = C (9) X = 1, Y = J 

HO (5) X = g, Y = c (10) X = k, Y = c 
a 

b, R =Ac d, R = H, R' = OH 

c,R=H e, R = OH, R' = H 

Ho&; ,,&H 

f and g h and 1 

(eplmers at C-8) (eplmers at C-8) 

.-- 

k 



Ta
bl

e 
C

ha
ra

ct
er

ls
tl

c 
n 

m
.r

. 
ba

nd
s 

of
 

5,
6-

 
an

d 
5,

8-
ep

ox
ld

es
 

- 

(a
, 

C
D

C
13

, 
10

0 
M

H
Z,

 b
an

ds
 

as
so

cr
at

ed
 

w
it

h 
re

le
va

nt
 

ha
lf 

of
 

m
ol

ec
ul

e 
on

ly
). 

1 
-M

e 
’ 

s 
5 

-Y
e 

9-
M

e 
13

-Y
e 

7-
H 

an
d 

8-
H

 

Fu
co

xa
nt

hl
n 

(1
) 

0.
96

 
1 

03
 

1.
21

 
1 

94
 

1 
98

 
2 

59
 

3 
65

 

Fu
co

xa
nt

ho
l 

a 
(2

 
or

 
3)

 
I 

20
 

1.
20

 
1 

42
 

1 
83

 
1 

95
 

Fu
co

xa
nt

ho
l 

b 
(3

 
or

 
2)

 
1.

09
 

1 
13

 
1 

37
 

1 
83

 
1 

95
 

Fu
co

ch
ro

m
e 

a 
(4

 
or

 
5)

 
1 

17
 

1.
33

* 
1 

61
 

1 
71

 
1 

94
 

5 
16

 
5 

25
 

Fu
co

ch
ro

m
e 

b 
(5

 
or

 
4)

 
1 

19
 

1.
33

” 
1.

68
 

I 
8n

 
1 

95
 

5 
06

 
5 

70
 

(J
 

= 
2H

z)
 

C
hr

vs
an

th
em

ax
an

th
ln

 
(6

 
or

 
7)

* 
1 

16
 

1 
31

 
1 

60
* 

1 
70

 
1.

94
 

5.
15

 
5 

23
 

Fl
al

ox
an

th
ln

 
(7

 
or

 
6)

 +
 

1 
19

 
1 

33
 

1 
67

 
1 

8n
 

1 
95

 
5 

04
 

5 
27

 
(J

 
= 

2E
Iz

) 

Lu
te

In
-5

,8
-e

po
xl

de
 

b 
(8

 
or

 
9)

§ 
1 

14
 

1.
20

 
1.

45
 

1 
74

 
1.

95
 

5.
16

 
5.

24
 

Lu
te

ln
-5

, 
E

-e
po

xl
de

 
a 

(9
 

or
 

8)
 5

 
1 

14
 

1 
22

 
1 

47
 

1 
79

 
1 

94
 

5.
00

 
5.

33
 

(J
 

= 
ZI

IZ
) 

* 
SI

gn
al

 
no

t 
re

so
lv

ed
 

fr
om

 
ba

nd
 

as
so

ila
te

d 
w

it
h 

th
e 

ot
he

r 
ha

lf 
of

 
m

ol
e,

ul
e 

’ 
D

er
iv

ed
 

fr
om

 
na

tu
ra

l 
lu

te
ln

-5
,6

-e
po

xl
de

 

§ 
D

er
iv

ed
 

fr
on

 
se

m
T-

sy
nt

he
ti

c 
lu

te
ln

-5
,6

-e
po

xl
de

 


