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Acetone extract. This was evaporated to dryness in vacua; 
20 g of reddish syrup was chromatographed over Si gel afford- 
ing besides grevillol, three more compounds. 

Mono-norstriatol (la). From C,H,-EtOAc (9: 1) fractions, 
brownish syrupy liquid (2.2g). (Found: C, 75.9; H, 9.6. 
C27H4004 requires C,75.7; H,9.3%.) 1!$ 273, 276nm; 
+KOH 281, 283nm. Y”di 3500 br (OH), 2976, 1621, 1595, 
1440, 1144, 1068, 830, 719 and 693cm-‘; MS: m/e428 (M+) 
tetraacetate (Id) with Py-Ac,O at room timp., colourless 
syrup, PMR 6 6.80 (br, 5 H, Ar-H), 2.58 (t, 4 H, Ar-CH,), 2.24 
(s, 6H, phenolic OAc), 2.19 (s, 6H, phenolic OAc), 1.92 (s, 
3 H, Ar-Me), 1.25 (br s, 24 H,-(CH,)l,-); tetramethyl ether (le) 
with K2C03&Me),CO+Me),S0,, brown syrup. PMR: 6 6.53 
(br, 5 H, Ar-H), 4.06 (s, 6 H, -OMe), 4.01 (s, 6 H, -OMe), 2.80 
(t, 4 H, Ar-CH,), 2.28 (s, 3 H, Ar-Me), 1.47 (br s, 24H, 
+H,),z-). 

Bis-norstriatol (lb). From C,Hs-EtOAc (17: 3) eluates, 
brownish syrup, crystallized as colourless needles (C,H,) 
(5.3 g) mp 97-99”. (Found: C, 75.1; H, 8.9. Cz6H3s0., requires 
C, 75.3; H, 9.1%.) I&‘:” 276 nm; + KOH 282 nm. v”& 3390 
(OH), 2950, 1623, 1595, 1480, 1156, 998, 831, 727 and 
676cm-‘. PMR(DMSO-Dh, 6) 9.8 (s, 4H, Ar-OH), 6.18 (br. 
6 H. Ar-H), 2.4 (t. 4H. Ar-CH,), 1.23 (br. s, 24H (CH,),,-). 
MS: m/e414 (M’) 167. 163, 149, 137, 124 (base), 123, 71, 57 
and 43. Terraocetatr (Ifi by Py-Ac,O method in cold, colour- 

less syrup, PMR 6.75 (br, 6H, Ar-H), 2.52 (t, 4H, Ar-CH2), 
2.1 (s, 12 H, phenolic QAc), 1.18 (br s, 24 H, -(CH,),,-), tetra- 
methyl ether (lg) by K,CO,-(Me),CO-(Me),SO, method. 
Colourless rods (EtOAc), mp63-64”, PMR: 6 6.39 (br, 6H, 
Ar-H), 3.75 (s, 12 H, -OMe), 2.55 (t, 4H, Ar-CH,), 1.28 (br, 
24H, -CH,),,-). MS: m/e 470 (M+) 165, 152, 151, confirmed 
by direct comparison with synthetic sample [3] (co-TLC, 
mmp, co-IR). 
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Toddalia aculeata was collected and supplied by Muk- 
erjee & Co., Algarah, Darjeeling, India and is widely 
distributed in subtropical Himalayas, Southern India and 
Ceylon. The plant is used in medicine as a tonic, stimu- 
lant, and antipyretic. 

The plant has been extensively investigated and a 
number of coumarins and alkaloids have been- 
reported [1,2]. From the chloroform extract of the stem 
two new coumarins, norbraylin (1) and 5,7,8_trimethoxy- 
coumarin have been isolated. In addition 3 alkaloids, 
robustine, dictamnine and y-fagarine, and 2 coumarins, 
bergapten and luvangetin, have been isolated for the first 
time from this plant. / 

0 0 \o YIP \ ’ / OH 

The total chloroform extract of the stem was chroma- 
tographed over silica gel column and eluted successively 
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with CbH6, C,H,-CHC13, CHC13 and finally CHCIS- 
MeOH. Some of the fractions were rechromatographed 
for further purification. From the first few fractions tod- 
dalinine, robustine, &mm&nine, dictamnine, bergapten, 
luvangetin and isopimpineHin have been isolated. The 
final fractions were further separated into phenolic and 
neutral compounds. The phenolic portion was purified 
by passing through a short column of Si gel using hex- 
ane-Me&O (4:l). One compound crystallized as 
needles, mp 132-34”, Mt 244 (Found: C, 69.0; H, 5.0. 
C1.+HIZ04 requires C, 68.9; H, 4.9%). IR, v,,, (cm-‘) 
1720 (GO of cl-pyrone) and 3535 (phenolic OH). NMR 
(CDCl, , t6OMHzJ 3.13 and 4.3 (two, d, J = 10 Hz) vinylic 
H, 8.5 (s, C-Me,) presence of 2,2-dimethylchromene ring; 
3.7 and 2.5 (two d J = 10Hz) 3- and 4-H of coumarin 
ring and 3.14 (s, 5-H). Hence the compound should have 
structure (1). The linear structure was ruled out as its 
TLC and mmp was not identical with norluvangetin, MS 
(m/e): 244 (28x), 229 (100) M-15; 243 (2) M-l; 201 (9) 
(M-43). The coumarin was methylated with diazometh- 
ane which gave a crystalline monomethyl ether, mp 150” 
(lit. [3] mp 150”). The MS fragmentation was consistent 
with braylin. Thus this phenolic compound is norbray- 
lin, not reported previously. The neutral fraction was 
purified by passing through a short column of alumina 
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using hexa&-Me&U (4:1}, One crysta%ne ~rn~und 165 (5) M-71; 150 (ll), M-86; 135 (4) M-101; 107 (3) 
was isoktted mp I&Y, Mt 236 (Found: C, 61.5; H, 5.3. M-129. The compound is therefore 5,7,8-trimethoxycou- 
Ct2H,_XI., reqiires C. 61.0; H, 5.1). IR I’,,,.~ (cm-‘) 1715 marin. 
(Cd). NMR (CDCI,) 3.81 and 2.03 (two d; J = 10Hz) 
3- and 4-H of coumarin, 3.62 (s, 6-H); 6 and 6.1 (s; 3 REFERENCES 

;C)Me). The CeHn-inducec 3 solvent shifts of OMe g&ups t c.__.:-~__l,.-: T 
are seen at 6.2, 6.5 and 6.6, indicating that two OMe 1. “UVIIIuzl~I1~‘I, 1 . R. and Thyagarajan, B. S. (19.56) J. 

groups have suffered a significant upfield shift, suggesting 
Chern. Sot. 769. 

that at least one adjacent position to the two OMe 
2. Govindachari, T. R. and Viswanatban, N. (1967) lndian 

groups is u*su~t~tut~. MS (m/r) 236 (jOOx); 221 (80), 
J. Chem. 5. 280. 

3. Barnes, C. S. and Occolowitz. J. L. f1944) Austru&m J. 
M-15; 195 (II), M-41; 194 (93) M-42; 178 (2), M-58; Che?n. 17,975. 
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Sedum fcvwnwanum Nay. has been used in folk-m&i- 
tine for tiErs ‘treatment of diabetes[l$ We have isolated 
from it campesterol, sti~~ol and sitosterol and a 
new flavone glywside, identified as chrysoeriol ‘f-o-&am- 
noside. The sugar was identified as rhamnose by co-chro- 
matography with an authentic sample and confirmed hy 
oxidation of the glycoside with periodate [2]. The NMR 
spectrum of the glycoside showed the cha~~~istic 
rhamnoside H-l” proton and rhamnosyl C-Me 
group [3]. The aglycone was identified as chrysoeriol 
fkom UV, NMR [3] and MS data [4] and this was con- 
firmed by its d~ethylation to give luteolin. The glyco- 
side lost its sugar on acid hydrolysis, indicating that it 
was an o-glycoside. Comparing the NMR speecrum of 
glycoside and aglycone showed a downfield shift for H-8 
and H-6 indicating that the sugar unit was attracted to 
oxygen at C-7, a fact confirmed by the absence of a LJV 
shift with NaOAc. Thus the compound is chxysoeriol 
7-o-rhamuaside. Although a number of chrysoeriol gly- 
coside are known, this is the first report of the 7-rhamno- 
Side. 

EXXPERIMEh’TAZ 

Air-dried wbole plants of S._+IGPI f;rrmo~m~rn tire obtained 
from the beach of Yet-Leou !Talu.ml in Ma!. 19’73. NMR 
spectra were rezorded in DMS3d6. GLC was used with 3% 
SE-30 column. Mp’s are uncorrected. 

Extruction and isolation. Plants (5.3 kg) were. extnrcti with 
n-hexane and EtOH succersi\cly. Evapuration of the rp-hexane 
qtract left 11. of 1 IWJUS reAldue. which was then deposited 
a precipnate at 4”. The supernarant was further connote 
and then subjected to column chromato@sphr on Si gel and 
eluted with n-hexane-Me$O I Pi I I. g I\ III~ I .6 g of the sterol 
nixture. The etOH extract was concentrated and the syrupy 
mass wa&$ssolved in 3% HOAc. The filtered acidic soln was 
extracted mh Et,O, and a brown ppt. formed, This was dis- 

solved in EtOH, filtered, and tbe filtrate was cont. and dried. 
The yellow mass,was subjected to column chromatography 
over Si gel and eiuted with 25% MeUH in CHC&, and 
MeOH, giving the fiavone glycoside, eventually as fine yellow 
needles from MeOH (15mg). The sterol mixture crystallized 
from n-hcxane as needles, mp 139-40”, which gave a positive 
Liebermann-Burchard test. It was identified as a mixture of 
campesterol, st~rn~te~l and sitosterol by GLC comparison 
with soybean sterols[Sl. Chrysoeriot 7-rhamnoside had mp 
287-9” (Found: C, 54.gf; H, 5:13, C22Hzz0,,.2Hz0 require& 
C, 54.77; H. 5.43%. It showed a sinale soot of nolvamide 
plate (EiOH, rtfi”: bs 1 way), ana ga& a v&let-colour 
\\ith hTg-HCI, *i’“inti~l 350, 268sh, 253; Al& 388, 355, 
296 .k _‘7h: 261; NaOAc 418, 356, 268 sh, 254; 
NaOAc + H,B03 351, 268 sh, 254, EtONa 418, 261. NMR 
6:7.5 (2H. JU.) 6’17 (IH. d, & 9Hz.) 6.75 (IH, d, J 2H2,) 6.38 
(lH, d, J 2 Hz.) 5.18 (IN. br,) 1.25 (3H, nz,). Its idenntification 
was carried out by standard procedures 133. 
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