
536 Journal of Natwal Pmdwrs 
Vol. 53, No. 2 ,  pp. 536-538, Mar-Apr 1990 

ERRATUM 

Due to apublishing error portions of the paper entitled "Tortuoside, a New Natural 
Coumarin Glucoside from Seseli twtuosum," J. Nat. Prod., 52, 888 (1989) were not in 
proper sequence. The corrected version of the paper is being republished in its entirety 
as follows: 

TORTUOSIDE, A NEW NATURAL COUMARIN GLUCOSIDE FROM 
SESELI TORTUOSUM 

PAOLO CECCHEREUI,~ MASSIMO CURINI, MARIA CARLA MARCOTULLIO, 
GIANFEDERICO MADRUW, 

lstituto di Chimira Organira, Farolta di Farmacia, 

and ALESSANDRO MENGHINI 

Dipartinunto di Biologia Vegetale, Uniursita &gli Studi, 061 00 Perugia, Italy 

ABSTRACT.-A new coumarin glucoside, tortuoside 131, has been isolated from the aerial 
parts ofSeseli tmtuosum. Its structure was established on the basis of spectroscopic dataand chern- 
ical evidence. 

During the course of our investiga- 
tions on metabolites from Seseli twtuosum 
L.B.S. Eur. (Umbelliferae), we have iso- 
lated and characterized, in addition to 
previously reported compounds ( 1,2), 
three coumarin derivatives. Two of 
these, (-)-2 '-senecioyloxy- 1 ' ,2 '-dihydro- 
xanthyletin [l] and (-)-2'-isovaleryl- 
oxy- 1 '-2'-dihydroxanthyletin [2}, have 
been reported from various species of 
Sesefi (3,4) while the third, named tor- 
tuoside [3}, is described here. 

Chromatographic procedures applied 
to the Me,CO extract of the airdried 
aerial parts of S. tortuosum provided tor- 
tuoside [3}, C2,H26010, mp 212-216', 
fa}D + 18.9". An analysis of its 'H-nmr 
spectrum clearly indicated that 3 con- 
tains one 7,s-disubstituted coumarin 
nucieus and a p-glycoside unit, as evi- 
denced from the large 'H coupling con- 
stant (7.6 Hz) of the anomeric proton (6 
4.56). The carbon resonances of 3 were 
in agreement with a p-D-glucosyl resi- 
due (5). However, the chemical shift of 
the anomeric carbon (6 98.2) seemed 
anomalous. This upfield shift from the 
expected values was indicative of a twt- 
0-P-Dglucopyranoside (6,7). 

2 R= JA 
The aglycone moiety, isolated from 

the hydrolysis of 3, was identified as 7- 
hydroxy&( 2 ' ,3  'dihydroxy-3 'methyl- 
butyl)-coumarin [4}, on analytical and 
spectroscopical bases (1). The I3C, 'H- 
COSY of 4 led to the full clarification of 
the carbon and proton signals (Table 1 
and Experimental) and corroborated the 
assigned structure. The sugar isolated as 
the methylglycoside was identical in all 
respects with an authentic sample of 
methyl-a-D-glucoside. Placement of 
this residue at the tertiary carbon on the 
aglycone was confirmed by comparison 
of the chemical shifts of the C-3', C-4', 
and C-5' in 3 with those of the corre- 
sponding signals of 4 (6). '3C-nmr data 
of acetates 5 and 6 were consistent with 



Mar-Apr 190) Ceccherelli et a/ .  : Coumarin Glucoside 537 

the proposed structures. The absolute 
stereochemistry of the new natural 
glycoside was determined by comparing 
the optical rotation value of the methyl 
derivative 7 with that of natural meran- 
zin hydrate (8). Consequently, tor- 
tuoside 131 is expressed as 7-hydroxy-8- 
[(2 'R)-hydroxy-3 '-0-P-Dglucopyrano- 
syl-3 '-methylbuty1)-coumarin. 

5 . 
RO 0 

3 R=H, R'=H, R"=f%Dglucosyl 
4 R=H, R'=H, R"=H 
5 R=Ac, R'=Ac, R"=p-Dglucosyl acetate 
6 R=Ac, R'=Ac, R"=H 
7 R=Me, R'=H, R"=H 

Carbon 

c-2  . . . . . .  
c-3  . . . . . .  
c-4 . . . . . .  
c - 4 a . .  . . . .  
c-5 . . . . . .  
C-6 . . . . . .  
c-7 . . . . . .  
c-8 . . . . . .  
C-8a . . . . . .  
c-1' . . . . . .  
c-2' . . . . . .  
c-3'  . . . . . .  
C-4' . . . . . .  
c-5' . . . . . .  
c-1" . . . . . .  
c-2" . . . . . .  
c-3" . . . . . .  
C-4" . . . . . .  
c-5" . . . . . .  
C-6" . . . . . .  
7-OMe . . . . .  

EXPERIMENTAL 

GENERAL EXPERIMENTAL PROCEDURES.- 
Melting points were taken on a Reichert micro 
hotstage and are uncorrected. Elemental analyses 
were carried out on a Carlo Erba Model 1106 Ele- 
mental Analyzer. All nmr experiments were per- 
formed on a Bruker AC 200 spectrometer with 5- 
mm 'H and I3C probes operating at 200 and 50 
MHz respectively. All 'H-nmr and '3C-nmr 
chemical shifts were referred to internal TMS. G 
was carried out on 0.063-0.200 mesh Merck Si 
gel. All extracts were dried over Na2S04. 

PLANT MATERIAL-Plant material was col- 
lecred inSeptember 1987, near Perugia, Umbria, 
Italy, and voucher specimens (Number 2315) 
were deposited in the Herbarium of the Dipar- 
timento di Biologia Vegetale of the University of 
Perugia. 

EXTRACTION AND ISOLATION OF THE COM- 
PONENTS.-Dried and finely powdered S. tw- 
ruorum aerial parts (2 kg) were extracted exhaus- 
tively with Me2C0. The resulting extracts were 
concentrated under vacuum. The crude gum was 
chromatographed over Si gel, and elution with 
CHCl, gave, in addition to previously reported 

TABLE 1. 13C nmr Data." 

1 

160.9 
113.0 
142.9 
112.6 
128.5 
115.9 
156.3 
104.4 
154.1 
27.7 
69.0 
76.6 
24.9 
27.2 

165.5 
115.4 
158.0 
20.1 
22.9 

2 

160.9 
113.1 
142.9 
112.6 
128.1 
115.8 
156.2 
104.3 
154.1 
27.7 
69.1 
76.4 
24.9 
27.2 

171.8 
43.2 
25.5 
22.0 
22.1 

3 

163.9 
11 1.9 
146.5 
113.5 
128.3 
114.3 
155.1 
115.5 
161.1 
26.3 
79.3 
81.4 
22.gd 
22. gd 
98.2 
75.3 
78.2' 
71.7 
78.1' 
62.8 

Compound 

4 

163.8 
111.9 
146.5 
113.4 
128.2 
114.2 
155.1 
115.5 
161.3 
26.4 
79.4 
74.0 
25. 3d 
25.5d 

5b 

159.9 
115.5 
143.2 
116.3 
126.3 
118.8 
152. Id 
119.3 
153.5d 
23.6 
79.3 
77.2 
23.6' 
24.3' 
95.4 
72.9 
71.7' 
68.9 
71.4' 
62.4 

6' 

160.2 
115.4 
143.6 
116.4 
126.4 
118.9 
152.0d 
119.5 
153.3d 
23.9 
78.2 
71.8 
25. le 
25.3' 

7 

163.8 
112.7 
143.9 
113.0 
126.8 
107.4 
160.5 
115.8 
153.3 
25.9 
78.0 
72.8 
24.0d 
25.4d 

56.1 

PCornpounds 1, 2, 5-7 in CDCI,; compounds 3 and 4 in CD,OD. 
bMeCO: 168.6, 170.3, 170.1, 169.8, 169.3, 168.9; CH,CO: 20.3, 20.4, 20.5, 20.7, 2 1.7. 
'MeCO: 168.6, 170.5; CH,CO: 20.7, 20.5. 
&Signals in any vertical column with the same superscript may be reversed. 
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compounds (l), 1.5 g of 1 and 0.3 g of 2 (2,3), 
whose "C-nmr data are presented for the first 
time (Table l), and fully supported the structure 
for these compounds. Further elution with 
CHC1,-MeOH (9: 1) gave 0.9 g of tortuoside 131: 
[ a ) ~ + 1 8 . 9 "  (c=O.Ol, MeOH), mp 212-216'; 
'H n m r  (CD,OD) 6 1.38 (3H, s, 3'-Me), 1.42 
(3H, s, 3'-Me), 2.58-3.89 (lOH, m, H-1', H- 
2', and glucose-H), 4.56 ( lH ,  d,  anomeric-H), 
6.18 ( lH ,  d,  J = 9 . 4  Hz, H-3), 6.82 ( lH ,  d, 

J = 8 . 5  Hz, H-5), 7.33 ( lH ,  d,  J = 8 . 5  Hz, H- 
6), 7.88 ( lH ,  d, J=9 .4  Hz, H-4); "C n m r  see 
Table 1. Anal. calcd for C20H,,0,0, C 56.33, H 
6.15; found C 56.12, H 6.25. 

HYDROLYSIS O F  TORTUOSIDE (3}.-A Soh- 

tion of 0.25 g of tortuoside [3] in 10 ml of 10% 
methanolic HCI was refluxed under magnetic 
stirring for 4 h. After being cooled, the reaction 
mixture was neutralized with an NaHCO, solu- 
tion, diluted with H,O, and extracted with 
CHCI,. The combined organic layers were 
washed with H 2 0 ,  dried, and evaporated. 
Chromatography of the residue and elution with 
CHCI,-MeOH (95:5) gave 0.15 g of aglycone 4:  
laID +60.6"(r= 0.009, MeOH); mp 138-140"; 
'3CnmrseeTable 1. Anal. calcdforC,,H,,O,, C 
63.63, H 6.10; found C 63.48, H 6.17. 

The aqueous phase was lyophilized to give a 
methyl-a-Dglycoside identical in all respects 
with an authentic sample of methyl-a-D 
glucoside. 

lution of 0.1 g of the glucoside 1 and 2 ml of 
Ac20 in 6 ml ofC,H,N was kept at room temper- 
ature for 12 h. After usual workup, the crude 
product was chromatographed. Elution with 
CHCI, gave 0.12 g ofacetate 5: 'H nmr (CDCI,) 
6 1.30(3H,s, 3'-Me), 1.40(3H,s, 3'-Me), 1.81 
(3H, s, 2'-OAc), 2.01, 2.03, 2.04, 2.07 (12H, 

ACETYLATION OF TORTIJOSIDE f3].-A SO- 

each S, OAc-glucose), 2.45 (3H, 5, 7-OAc), 3.04 
( lH,dd,J=7.8,  14.6H2, H-l'), 3.16(1H,dd, 

J=2.4,  14.6Ht,  H-l'), 3.60-5.35(8H,m,H- 
2'andglucose-H), 6.38(1H, d,]=9.5 Hz, H- 
3),7.04(1H,d,J=8.4Hz,H-5),7.38(1H,d, 

4); "C n m r  see Table 1. Anal. calcd for 
C32H44016, C 56.14, H 6.48; foundC 54.24, H 
6.36. 

ACETYLATION OF 4.-A solution of 50 mg of 
aglycone 4 and 1 ml of Ac20 in 3 ml of C,H,N 
was kept at room temperature for 12 h. After 
usual workup, the crude product was chromato- 
graphed. Elution with CHCI, afforded 54 mg of 

J = 8 . 4  Hz, H-6), 7.69(1H, d,]=9.5 Hz, H- 

acetare 6: 'H n m r  (CDCI,) 6 1.29 (3H, s, 3'- 
Me), 1.3 1 (3H, s, 3'-Me), 1.83 (3H, s, 2'-OAc), 
2.38(3H,~,7-OA~),3.09(1H,dd,J=10.3, 14 
Hz,H-l'), 3.20(1H,dd,J=2.4, 14Hz,H-l'), 
5.17 ( lH ,  dd, J=2.4,  10.3 Hz, H-2'). 6.40 
( lH ,  d, J = 9 . 4  Hz, H-3), 7.04(1H, d,  J=8 .5  

( lH ,  d, J=9.4 Hz, H-4); I3C n m r  see Table 1. 
Anal. calcd for CI8H2,O,, C 62.06, H 5.79; 
found C 62.22, H 5.62. 

METHYLATION OF 4.-To a solution o f4  (75 
mg) in Me,CO (5 ml) were added 67 mg of 
K,CO, and 0.13 ml of Me1 under N, and mag- 
netic stirring. The solution was refluxed for 2 h. 
After cooling, the mixture was diluted with H 2 0  
and extracted with CHCI,. The combined or- 
ganic layers were washed with H,O, dried, and 
evaporated. Chromatography of the residue and 
elution with CHCl,-MeOH (95:5) gave 61 
mg of (+)-meranzin hydrate (7): f a l ~  +51.2" 
(r=0.01, EtOH) flit (8) (-)-memuin hydrate: 
fa]D -577. 

H~,H-5),7.38(1H,d,J=8.5H~,H-6),7.72 

ACKNOWLEDGMENTS 

We gratefully acknowledge financial support 
from the CNR, Rome, and Minister0 della Pub- 
blica Istruzione, Italy. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

LITERATURE CITED 

A.G. G o d a ,  H. Idpez-Dorta, J.R. Luis, 
and F. Rodriguez-Luis, An. Quim. Ser. C, 
78, 184 (1982), and references cited 
therein. 
A.Z. Abyshev and D.Z. Abyshev, Kbim. 
Ptir. Sordin., 704 (1983). 
J. Lemmich, E. Lemmich, and B.E. 
Nielsen, Arta C h n .  Scad. ,  1 9 ,  1810 
(1965). 
A.Z. Abyshw, P.P. Denisenko, D.Z. 
Abyshev, and Yu B. Kerimov, Khim. Ptir. 
Swdin.,  640 (1977). 
G.C. Levy, R.J. Lichter, and G.L. Nelson, 
"Carbon-13 NMR Spectroscopy," 2nd ed., 
John Wiley and Sons, New York, 1980, p. 
283. 
J. Lemmich, S.  Havelund, andO. Thastrup, 
Phytwbnbtry, 22, 553 (1983). 
K. Tori, S.  Seo, Y. Yashimura, H. Arita, 
and Y. Tomita, Tetrabedm La;., 179 
(1977). 
M.F. Grundonand1.S. McColl, Pbytorhmris- 
tty, 1 4 ,  143 (1975). 

Reseiwd 4 Jan- 1989 




