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A new ceramide. named tuber-ceramide (2). along with a known cerebroside (1) were isolated 
from the seeds of Allium tuberusrim. The structure of tuber-ceramide was determined on the 
basis of spectral data as N-(2',3 '-dihydroxy-tetracosenoyl)-2-amino-1,3.4-trihydroxy octade- 
cane (2). This is the first report of sphingosine derivatives isolated from the genus Allium. 

Keywords: Allium tuberusum; Sphingosine derivative: Liliaceae; Cerebroside; Ceramide; 
Tuber-ceramide 

INTRODUCTION 

Allium tuberosum is widely cultivated and used as food in China, whose 
seeds have been used as a traditional Chinese medicine for treating impo- 
tence and noctural emission [l]. Species of genus Allium are famous for their 
sulfur-containing biologically active natural products. With regard to the 
saponin constituents of the genus Allium, many steroidal saponins have 
been reported [2]. Previously, we reported the isolation and structure deter- 
mination of nine constituents including two steroidal saponins from the 
seeds of A .  tuberosum [3 ] .  In our further search for potential bioactive 
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components. two sphingosine derivatives, a new ceramlde (tuber-ceramlne, 2) 
and a known cerebroside (soya-cerebroside I, 1 )  were also isolated from thls 
plant. The present paper deals with the isolation and ytructural elucidation 
of  the new compound. 

RESULTS AND DISCUSSION 

The CHCIJ soluble part of the ethanol extract from the seeds of .4. fuhero- 
.YWH was obtained as previously described [2] and subjected to silica gel col- 
umn chromatography to give compounds l and 2. 

Compound 1 ,  a white amorphous powder, showcd a [h/l +HI+ ion at mi: 
714 in the FABMS, corresponding to a molecular formula of C J O H ~ ~ N O ~ .  
The 'HNMR and I3CNMR spectra (see Table I )  of 1 were in agreement 
with those of 1 -O-~3-D-glucopyrannosyl-(4E,8~)-2-N-(2'-hydroxypalmit oyl) 
octadecasphinga-4,8-dienine [4] (soya-ccrcbroside I), previously isolated from 
the seeds of Glycine nzux [5]. 

Compound 2 was obtained as a white amorphous powder. The positive 
HRFAB-MS of 2 displayed a molecular ion peak at nz;z 698.6277 [M + 

HI+,  consisting with the molecular formula C42H83N06 (calcd. 698.62983. 
The IR data at 2918,2850. 1468 and 720cm-', and an intense proton signal 
at 6 1.24 ~ 1.38 as well as two terminal methyl signals at 6 0.87 (t ,  J =  7.1 132) 
and 0.86 ( t .  J:= 7.0 Hz) in the 'HNMR spectrum (see Table I)  indicated the 
presence of two long-chain aliphatic moieties. Thc "CNMR spectrum of 2 
(see Table I )  izlso displayed the characteristic of the aliphatic long-chain. 
The presence of the amide linkage in compound 2 was suggested by the 
observation of the aniide band at 1639cm-' in the IR spectrum. The amide 
carbonyl signal was observed at (5 176.4 in the "CNMR spectrum, while the 
signal at S 53.1 was attributed to the carbon attached to nitrogen. All of the 
above spectral informations were similar to those of compound 1, which 
reveaied that 2 was also a ceramide derivative. 

'The "CNMR spectrum of 2 displayed a signal of secondary carbon at  (? 

61.9 supported the presence of a hydroxymethylene group at the C-1 of the 
sphingosine moiety. In addition, four methine carbon signals at S 76.8.76.3. 
73.7,72.9 indicated the presence of four additional hydroxyl groups in the 
molecule. The corresponding carbinylic proton signals were also observed at 
6 4.35,4.77,4.56,4.30. respectively. The locations of these hydroxyl groups 
were established by the 'H-IH COSY and HMBC spectral data. I n  the 
' H - ' H  COSY spectrum, the H-2 multiplet at  h 5.15 showed coupling 
with three double doublets at 6 4.50,4.44 and 4.35, which can be assigned to 
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FIGURE 2 The fragmentation pattern of EI-MS for tubcr-ceramide (2). 

and its poor solubility in the usual solvents. Thus, the structure of com- 
pound 2 (Fig. 3) was tentatively proposed as N-(2',3'-dihydrox~-tetra- 
cosenoyl)-2-amino- 1,3,4-trihydroxy octadecane. To our knowledge, it is a 
new sphingosine derivative, here named as tuber-ceramide. 

EXPERIMENTAL SECTION 

General Experimental Procedures 

Melting points were obtained on a Boetius micro-melting apparatus and are 
uncorrected. Optical rotations were measured with Perkin-Elmer 241 polari- 
meter. IR spectra were recorded on a Perkin-Elmer 683 instrument. The 
'HNMR spectra (500MHz) and 13CNMR (125MHz) were recorded on a 
Bruker AM-500 spectrometer, and the chemical shifts are reported in ppm 
using the solvent as reference. EI-MS was obtained on a VG Zab-2F and 
FABMS on a micromass AutoSpec-Ultima TOF mass spectrometer. 
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tICi[;KE 3 Structure of compound 2. I I i  -, ii = I ? .  

Plant Material 

The seeds of A .  tuberasurn were purchased from Beijing Tong-Ren-'Tang 
Group. China, and were identified by Mi-. Wei-Ze Liu. Institute of Materia 
Medica, Chinese Academy of Medical Sciences a i d  Peking Union Medical 
College. 

Extraction and Isolation 

Air-dried and powdered seeds of A .  tuheroswn (9.5 kg) were defatted by per- 
colation with pelroleuin ether followed by extraction with hot 7 S ? G  ethanol. 
The combined EtOH extracts were suspended in H 2 0  and partitioned with 
CHClj and n-BuOH, respectively. 

The CHC13 fraction was subjected to silica gel column chromatography 
eluted with CHC13-MeOH gradient to give five fractions ( S ,  ~ - S ! ) .  The fi-ac- 
tion S4 was repeatedly chromatographed over silica gel column using 
CHCI3-MeOH as solvent to  afford compound 1 (38mg). The fraction S 5  
was chromatographed over silica gel eluted with AcOEt-MeOH to afford 
compound 2 ( I  8 mg). 

Soyu-ccwhmide J (1) C ~ O H ~ ~ N O ~ ,  white amorphous powder, m.p. 2 13 
214°C. [u]',' +23(c 0.05, MeOH). FAB-MS In:: 714 [M + HI-, 696 (M + H-- 
H20),  534 (M t H-H20-Glu), 264. IR (KBr) v,,,,,: 3364,2918,2850, 1645, 
1557,1468, 1082,720cmp'. 'HNMR and I3CNMR data were showed in 
Table I .  
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Tuher-ceramide (2) C ~ Z H ~ ~ N O ~ ,  white amorphous powder, m.p. 148- 
149°C [a]; +28(c 0.02, MeOH). HRFAB-MS mjz 698.6277 [M+H]+ (calcd. 
698.6298); EI-MS m/z 662 (M+H-2H20, l), 375(4), 357(375-H20, 6), 

82(80), 57(85), 43(100). IR (KBr) v,,,: 3344,2918,2851, 1639,1468, 1076, 
720cm-'. 'HNMR and I3CNMR data were showed in Table I. 

339(375-2Hz0, 3), 326(4), 278(5), 268(6), 148(1), 131(20), 118(47), 100(50), 
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