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Polyhydroxy derivatives of pyrrolidine, piperidine and indolizidine alkaloids 
have recently been isolated from plants1 and microorganisms2-4. A number of these 
compounds have been shown to be potent glycosidase inhibitors owing to their struc- 
tural resemblance to monosaccharides5*6. 

We describe the separation of the trimethylsilyl derivatives of nine naturally 
occurring polyhydroxy alkaloids by gas-liquid chromatography (GLC). 

EXPERIMENTAL 

Chemicals 
(2R,3S)-2-Hydroxymethyl-3-hydroxypyrrolidine (CYB-3) and (lS,6S,7R,- 

SR,SaR)- 1,6,7,%tetrahydroxyoctahydroindolizine (castanospermine) were isolated 
from Castanospermum australe 7,8; (2S,3R,4R,U’)-2-carboxy-3,4,5-trihydroxypiperi- 
dine (BR-1) from Baphia racemosa q; 1,5-dideoxy-1,5-imino-D-glucitol (deoxynojiri- 
mycin; DNJ) from Torus nigralO; 1,2,5-trideoxy-1,5-imino-D-arabino-hexitol (fa- 
gomine; FAG) was produced by acid hydrolysis of its 4-0-glucoside from Xantho- 
cercis zambesiaca”; (2R,3R,4R,5R)-2,5-dihydroxymethyl-3,4-dihydroxypyrrolidine 
(DMDP) from Lonchocarpus costaricensislO; and (lS,2R,8R,8aR)-1,2$-trihydroxy- 
octahydroindolizine (swainsonine) from Swaz’nsona canescensl z. Synthetic 1,5-di- 
deoxy- 1,5-imino-D-mannitol (DMJ) and 1 ,Cdideoxy- 1,4-imino-D-arabinitol (D-AB- 
l), known to occur naturally, were for this study synthesized and kindly donated by 
Drs. G. Legler and G. Kinast (DMJ)13 and G. W. J. Fleet (D-AB-1)6. 

Derivatization procedures 
Trimethylsilyl (TMS) derivatives of the polyhydroxy alkaloids were formed by 

the addition of 200 ml of Sigma Sil A (trimethylchlorosilane-hexa- 
methyldisilazane-pyridine, 1:3:9) to 1 mg of each compound14. BR-1 was heated at 
60°C for 1 h. All other compounds, including glucose, were heated to 50°C for 15 
min. TMS derivatives were rapidly formed. All derivatives remain stable under am- 
bient conditions over a 24-h period. 
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Chromatography 
GLC was carried out on a Pye-Unicam 104 gas chromatograph. Glass columns 

(5 ft. x 4 mm I.D.) were prepacked with Chromosorb W HP coated with stationary 
phases of 3% OV-1 or 3% OV-17 (Phase Separations). Flame ionization detector 
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Fig. 1. Gas chromatogram of TMS derivatives of (1) CYB-3, (2) D-AB-1, (3) FAG, (4) DMDP, (5) DMJ, 
(6) glucose, (7) DNJ, (8) castanospermine. Column (5 ft. x 4 mm I.D.) coated with OV-1; carrier gas, 
nitrogen; column temperature programmed from 135°C (3 min) to 175°C (6 min) at 4”C/min. 
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Fig. 2. Gas chromatogram of TMS derivatives of (1) CYB-3, (2) D-AB-1, (3) FAG, (4) DMDP, (5) 
swainsonine, (6) glucose, (7) DNJ, (8) castanospermine. Column (5 ft. x 4 mm I.D.) coated with OV-17; 
carrier gas nitrogen; column temperature programmed from 125°C (2 min) to 200°C (15 min) at S”C/min. 
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TABLE I 

RETENTION TIMES OF POLYHYDROXY ALKALOIDS ON OV-1 AND OV-17 COATED COL- 
UMNS 

OV-1 column (5 ft. x 4 mm I.D.) programmed from 135°C (3 min) to 175°C (6 min) at 4”C,‘min. OV-17 
column (5 ft. x 4 mm I.D.) programmed from 125°C (2 min) to 200°C (1.5 min) at 5Wmin. 

Compound Retention time (min) 

OV-I nv-17 

CYB-3 2.0 1.3 

D-AB-I 5.2 3.2 

FAG 7.9 5.3 

DMDP 11.0 7.0 

DMJ 11.2 7.0 

Swainsonine 11.0 7.8 

DNJ 14.5 10.1 

BR-1 17.9 11.0 

Castanospermine 17.9 12.9 

oven temperature was 240°C and nitrogen carrier flow-rate 40 ml/mm The samples 
(0.1-1.0 111) were injected directly onto the columns. 

The following temperature programmes were used: OV-1 column 135°C for 2 
min, rising at 4”C/min to 175°C and held for 6 min; OV-17 column, 125°C for 2 min, 
rising at S”C/min to 200°C and held for 15 min. 

RESULTS AND DISCUSSTON 

Fig. 1 illustrates the separation of the derivatives on OV-1 and Fig. 2 of that 
on OV-17. Table T lists the retention times of the compounds on each column. BR- 
1 and castanospermine have identical retention times on OV- 1 as do swainsonine and 
DMDP. These compounds can, however, be separated on OV-17. DMDP and DMJ 
cannot be separated on OV-17. 

The results obtained indicate that polyhydroxy alkaloids form stable TMS 
derivatives which can be successfully identified by judicious use of OV-1 and OV-17 
silicone phases. The methods proposed can also be applied to the quantification of 
polyhydroxy alkaloids. 
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