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A new t r i t e rpene  hexaoside - s t ichoposide E - has been isolated f r o m  an ethanolic ex t r ac t  of 
the h01othurian Stichopus chloronotus by column chromatography  on s i l ica  gel.  I ts  complete  
s t r u c t u r e  has been  de te rmined  as  23 (S) -aCe toxy-3f l -{ [O-methy l - f l -D-g lueopyranosy l ) - (1  - -  3) 
- O - f l - D - g l u c o p y r a n o s y l - (  1 - -  4 ) - O - f l - D - x y l o p y r a n o s y l - (  1 - -  2 ) ] - [O-(3-O-methyl - f l  -D-g luco -  
p y r a n o s y l ) - ( l  -* 3 ) - O - f l - D - g l u c o p y r a n o s y l -  ( 1 - -  4 ) ] - f l -D-xy lopyranosy loxy}  ho los t -7-ene .  

Continuing a s tudy of the g lycos ides  of holothurians of the family  Sfichopodidae [ 1-3],  we have es t ab -  
l i shed the s t ruc tu re  of s t ichoposide  E (I) f r o m  Stichopus chloronotus (collected in the Aus t ra l i an  l i t to ra l ) .  

This compound, l ike o ther  s t ichoposides  f r o m  S. chloronotus had as  its nat ive aglycone 23 (S ) -ace toxy-  
ho los t -7 -en -3 f i -o l  (II) [4].  In actual  fact,  a compar i son  of the i3C NMR spec t r a  of (I) with those of the known 
s t iehoposides  C [1 ] and D [2] showed the comple te  coincidence of all  the s ignals  of the aglycone moie t ies  of 
the glycoside.  

The acid hydro lys i s  of (I) gave  a mix tu re  of a r t i fac tua l  genins [5] and D-xylose ,  D-glucose ,  and 3-O- 
me thy l -D-g lucose  in a ra t io  of 2 : 2 : 2, these  being identified by GLC and by GLC-MS in the fo rm of the c o r r e -  
sponding aldononitr i le  pe r ace t a t e s .  The p r e sence  of six ca rbohydra te  r e s idues  linked with one another  by f l-  
g lycosidic  bonds was conf i rmed for  compound (I) by the 13C NMR spec t rum (Table 1), in which there  were  six 
s ignals  of the C - I  a toms  of monosaccha r ides  in the 101.3-11)4.6 ppm region.  

The Hakomor i  methylat ion [6 ] of s t ichoposide E followed by the methanolys is  of the methyla ted  de r i va -  
tive and the ace ty la t ion  of the products  obtained led to a mix tu re  of sugar  de r iva t ives  which was studied by 
GLC and GLC-MS. As a r e s u l t  we identified: methyl  2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - a -  and - ~ - g l u c o p y r a n o s i d e s ,  
methyl  4 - O - a c e t y l -  2, 3 - d i - O - m e t h y l -  a - and - f i -xy lopyranos ides ,  methyl  2, 4 - d i - O - a c e t y l -  3 -O-me thy l -  a - and 
- f l -xy lopyranos ides ,  and methyl  3 - O - a c e t y l - 2 , 4 , 6 - t r i - O - m e t h y l - a -  and - f l -g lucopyranos ides .  
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The c leavage of (I) by Smi th ' s  method [7] gave the progenin (III) ,  which, on a compar i son  of the con- 
s tants ,  t3C NMR spec t r a ,  and monosacchar ide  composi t ions ,  proved to be  identical  with a progenin obtained 
f r o m  s t ichoposides  C [1] and D [2]. 

The enzymat ic  c leavage  of s t ichoposide E under  the act ion of ce l lu lase  on it led to the fo rmat ion  of the 
progenins  (IV) and (V). Progenin  (IV) proved  to be a bioside (see Table 1) the ca rbohydra te  chain of which in-  
cluded two xylose  res idues  l inked with one another  by a fi-(1 - -  2) bond. On methyla t ion and subsequent  work-  
ing up, (IV) yielded methyl  2 , 3 , 4 - t r i - O - m e t h y l - ~ -  and - f l -xy lopyranos ides  and methyl  2 - O - a c e t y l - 3 , 4 - d i - O -  
me thy l -  (~ -xy lopyranos ide .  
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TABLE 1. 13C NMR Spee t raof the  Glycoside (I) (DMSO, 333°K) a n d  
of the Progenins  (IV) (C~DsN, 333°K) and (V) (CsDsN, 298°K) 

Carbon 
atom 

C !  

C 2 
C a 

C~ 

C 5 

C O 
C r 

C s 

C 9 

Clo 

Ct2 
C18 
Cl4 

C15 

C10 

Cls 

C~9 
C20 

C21 

C22 
C23 

C24 

C25 

35,9 

27,0 

88,8 
~¢ 

47,8 

IV 

36.1 

27.4 
89.7 

39.8 

48.3 

22.9 a 
120,0 

146.5 

Car-. 
bon 
atom 

36,5 226 

27,2 =27 

89,1 C~o 
39,6 

48,5 
~32 

23, 0a tc 
20,1 

46,7 ~1 

'47,6 C~ 

35,7 C~ 
23,5 a C~ 
30,6 C~ 

58 ,7 :C2  

51,4 C~ 
34,4 C~ 

25,2 C~ 
54,4 C~ 

179,6 CI 3 

24,0 C~ 
83,0 C~ 
27,2 C3 
44,25 C~ 
68,7 C~ 

45,6 C~ 
24,8 C 4 

22,3 

23,2 

16,9 

28,4 

30,9 

70,8 

21.4 

04,6 
82,0 

74,7 

76,6 

63,1 

03,g 

74,~ 

74,~ 

75,~ 
63,{ 

[01 ,{ 

72J 

86 
68 ,I 
77/ 

61 ,~ 

103,! 
73, 

C a r -  
v bon 

atom 

85,9 

69,7 

77.0 

61,3 

I01,3 a 

72,5 

85,8 

68,8 

77,0 

61,3 
103,9 

73,5 

85 9 

69,7 
77,0 

61,3 
60,0 

m 

103,1 

73, l 

88,2 
70,0 

78.1 
62,45 

105.6 

75,1 

87,8 

71,4 
78,1 

62,45 
60,5 

a -  Ass ignment  of the signals ambiguous; *signals masked by the 
signals of the DMSO. 

After  acid hydrolysis ,  progenin (V) gave D-xylose,  D-glucose,  and 3-O-methyl -D-g lucose  in a ratio of 
2 : 1 : 1. Methylation followed by the t rea tment  descr ibed above of the permethyl  derivative obtained f rom (V) 
led to the format ion of methyl 2 , 3 , 4 - t r i - O - m e t h y l - a -  and - f l -xylopyranos ides ,  methyl 2 ,3 ,4 ,6- te t ra -O-methyl -  
or- and -/3--glucopyranosides, methyl 2 ,4 - -d i -O-ace ty l -3 -O-me thy l - a -  and- /3-xylopyranos ides ,  and methyl 3- 
O - a c e t y l - 2 , 4 , 6 - t r i - O - m e t h y l - a -  and - f l -g lucopyranos ides .  In the 13C NMR spec t rum of compound (V), as 
compared with that of compound (IV), the C-4 signal in one of the xylose res idues  was shifted upfield by ap- 
proximately  8 ppm as a resu l t  of glycosylat ion (see Table 1). 

On the basis  of these facts,  formula (I) has been ascr ibed to stichoposide E. 

The same glycoside has recent ly  been identified, although af ter  the completion of our  investigation, by 
Japanese workers  [8 ] in S. chloronotus collected in the l i t toral  of Okinawa; they called it s t ichloroside A. 
Moreover ,  we have detected (I) in admixture with 25,26-dehydro derivat ives,  in an extract  of another species,  
S. var iegatus ,  collected in the Austra l ian l i t toral .  The hydrogenation of the mixture over  PtO 2 at room temper-  
a ture  gave a product  identical with (I) according to a compar ison of constants and of 13C NMR spectra ,  and a 
mixed melting point. The resul ts  obtained conf i rm our hypothesis of the absence of a relationship between the 
monosacchar ide  composit ion and the s t ruc ture  of the carbohydrate  chains in the glycosides of these Stichopodi- 
dae, on the one hand, and ecological  factors ,  especial ly the site of collection [2, 9], on the other  hand, in con- 
t ras t  to the, opinion of Japanese [ 10] and Belgian [ 11] workers .  
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EXPERIMENTAL 

Melting points were determined on a Boetius stage. Optical rotations were measured on a Perkin-Elmer 
141 polarimeter. 13C NMR spectra were determined on a Bruker HX-90E spectrometer in DMSO and CsDsN. 
The signals in Table I are given in the 5 system relative to TMS. GLC analysis was performed on a Tsvet- 
]10 chromatograph using 150 × 0.3 cm glass columns containing 3~ of F-I on Chromaton HMDS with argon as 
the carrier gas (60 ml/min) attemperatures rising from 110 to 220°C at 5 deg/min. Chromato-mass spectro- 
metric analysis was performed on a LKB-9000 S mass spectrometer using a 300 × 0.3 cm column containing 
1.5% of QF-1 on Chromaton N-HMDS with helium as the carrier gas (30 ml/min). The analysis was performed 
under the following conditions: mmperamre of the evaporator 275°C, of the column 240°C, of the molecular 

separator 265°C, and of the ion source 255°C; ionizing voltage 70 V. 

The animals were collected on the Great Barrier Reef (Australia) in January, 1980. 

The glycosides were obtained by a method which we have described previously [ 1]. The amount of sticho- 
poside E was 0.0003% of the crude weight of the holothurians. 

Stichoposide E, mp 214-215°C (ethanol), [ol]~-48.8 (e 0.45; DMSO). For C6sH110033, calculated, %; 
C 56.2; H 7.5; found, %; C 56.0; H 7.49. The results of the acid hydrolysis and the methylation of stichoposide 
E and its progenins a re  given in the text, and the 13C NMR spectra l  cha rac te r i s t i c s  for all the compounds a re  
given in Table 1. 

Hydrolysis  of the Glycosides.  Each of the glycosides  (2 rag) was heated with I ml of 2 N HCI under r e -  
flux at 90-100°C for  2 h. Then the react ion mixture was extracted with chloroform.  The aqueous layer  was 
concentrated in vacuum to dryness .  A solution of the residue in 1 ml of dry  pyridine was treated with 5 mg of 
NH2OH" HC1 and the mixture was heated at 100°C for I h. Then 1 ml of acet ic  anhydride was added to it and it 
was heated at 100°C for another I h. The result ing solution was concentrated in vacuum to dryness .  The r e s i -  
due was analyzed by the GLC method. 

Smith Cleavage of Stichoposide E. A solution of 250 mg of the glycoside in 50 ml of water  was treated 
with I00 mg of NaIO 4 and the mixture was left at 5°C for  12 h. Then it was deposited on a column of Teflon 
powder  (Pol ikhrom-1)  and was washed free from iodate and periodate ions with water.  Oxidized glycosides 
were eluted with ethanol. The eluate (70 ml) was treated with 50 mg of NaBH 4 and the mixture was left at 
20°C for  3 h. Then it was acidified to pH 5.0 with acetic acid and was concentrated in vacuum, and the boric  
acid was eliminated in the fo rm of methyl bora tes  by adding methanol to the residue in portions and driving off 
the solvent under vacuum. The final residue obtained was dissolved in 50 ml of water, and the solution was 
treated with 4 ml of concentrated HC1; af ter  20 rain, the precipitate of progenin (III) that had precipi tated was 
fil tered off. The progenin was washed on the fi l ter  with water  and was dissolved in 30 ml of a mixture of CHC13 
and MeOH (1 : 1). The solution was concentrated in vacuum. The residue (140 rag) was purified on a column 
sil ica gel L (40-100 u) in the CHC13-MeOH-H20 (75.~25: 1) system.  This gave 110 mg of the progenin (III). 

The progenin (III), mp 248-249°C (ethanol), [o~]~ -45.9 ° (c 1.2; pyridine).  According to the l i tera ture  
[2]:  mp 248-250°C, [ ~ ] ~  -46.2° Melting point of a mixture ,  248-249°C. 

Enzymatic  Cleavage of Stichoposide E. A solution of 200 rag of the glycoside in 50 ml of water  was 
treated with 50 mg of ceUulase. The mixture was thermosta ted at 38 °C for seven days. The result ing solution 
was extracted with butanol (4 x 10 ml) ,  and the butanolic extract  was evaporated to dryness  in vacuum. The 
result ing mixture was separated on a solumn of si l ica gel L (40-100 u) in the CHC13-MeOH-H20 (75 : 25 : 1) 
system. This gave 20 mg of the progenin (IV), 70 mg of the progenin (V), and 100 mg of unchanged stichoposide 

E. 

The progenin (IV), mp 267-268°C (ethanol), [ ~ ] ~ -  47.3 ° (c 0.45 pyridine).  

The progenin (V), mp 261-263°C (ethanol), [ a ] ~ -  41.6 ° (c 1.0, pyridine) .  

Methylation of Stichoposide E and of the Progenins  (IV) and (V): A solution of the glycoside or  of a pro-  
genin (10 rng) in 2 ml of methylsulfinyl anion (prepared f rom 350 mg of Nail and 15 ml of DMSO) was s t i r red  
at 50°C in an a tmosphere  of argon for  1 h. Then I ml of CH3I was added to the react ion mixture and it was 
s t i r red  at 20°C for another 1 h, af ter  which it was diluted with water and extracted with CHC13 (3× 2 ml) .  The 
extract  was washed with 2 ml of saturated Na2S20 ~ solution and 2 ml of water and was concentrated in vacuum 
to dryness .  The methylation product  was purified by column chromatography on sil ica gel L (40-100 u) in the 
hexane -e thy l  acetate (3: 1) system.  
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Methanolysis  of the Methylated Products  Obtained. The methylat ion product  (3.3 rag) was boiled under 
reflux for  2 h with 1 ml of anhydrous methanol  saturatecl with HCI. The solvent  was evapora ted  off in vacuum, 
and the res idue  was t rea ted  with a mixture  of pyridine and acet ic  anhydride (1 : 1) at  100°C for  1 h. The r e a c -  
tion mix ture  was concent ra ted  in vacuum, and the res idue  was analyzed by GLC and by GLC-MS in order  to 

identify the methyl  g lycosides .  

S U M M A R Y  

The complete  s t ruc tu re  of the new t r i t e rpene  glycoside st ichoposide E has been de te rmined  as 23(S)- 
ace toxy-  3fl -{ [ O-(3-  O- methy l -  B-D-g lucopyrano  syl ) - ( 1 ~ 3)-O-fl  -D-g lucopyranosy l -  ( 1 ~ 4)-O-/3 -D-xy lopyr  ano-  
sy l - (  1 ~ 2 ) ] - [O- (3 -O-methy l - f i  -D-g lucopyranosy l  )-(  1 ~ 3 )-O-fl  -D-g lucopyranosy l - (  1 ~ 4)]-/3 -D-xy lopy rano -  

syloxy } holo s t -  7- ene. 
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