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Abstract-A new naturally occurring hgnan has been Isolated from the roots of Daphne tangutrca and 
elucidated as (-)-dlhydrosesamm by NMR, mass spectroscopy and X-ray analysis 

INTRODUCTION 

The roots and stems of Daphne tangutica Maxim 
(D retusa Hems1 ) are known as ‘Al Tuotuo’ m 
Chinese herb medlcme and are used as an abortl- 
faclent and a remedy for rheumatism and toothache 
Chemical mvestlgatlons on this drug have so far not 
been reported We descnbe herem the isolation and 
structure elucldatlon of (-)-dlhydrosesamm (1) from 
the drug 

RESULTS AND DISCUSSION 

A dlchloromethane extract of the roots of D tan- 
gutux, fractionated over a Sl gel column, afforded a 
compound, which after punficatlon by prep TLC, 
melted at 98-99” and gave an optlcal rotation of 
[a]:: = -15 9” (pyndme, c 0 67) The molecular for- 
mula C,Hzo06 of 1 was based on hgh resolution mass 
spectroscopy (M’356 128) The UV spectrum m meth- 
anol showed maxlma at 235 nm (E = 9187) and 286 nm 
(E = 9378), whdst m the IR spectrum a hydroxyl group 
at 3380 cm-’ was detectable The ‘H NMR spectrum 
(60MHz) showed two methylendloxy groups at S 
5 90, SIX aromatic protons (6 6.67-6 82) mdlcatmg two 
tnsubstltuted benzene rings, three noneqmvalent 
methylene groups with signals at S 2 72, between 6 
3 53 and 3 86 and 3 98, and signals at S 4 78 and 
between 6 2 18 and 2 53 mtegratmg for three methme 
protons A hydroxyl group at 6 1 77 was exchangable 
with D,O The ‘H NMR spectrum and the chromato- 
graphic behavlour of 1 resembled that of authentic 
(+)-dlhydrosesamm, which was synthesized by Tak- 
ahashl et al [l] from (+)-sesamm by partml hydro- 
genolysls The mass spectrum of 1 showed charac- 
teristic fragments at m/z 135 and 149, arlsmg from the 
cleavage of the tetrahydrofuran nng The fist frag- 
ment ion peak (3,4-methylenedloxybenzyl residue) 
represents the base peak, whilst m rmg closed ses- 
amm-type compounds the correspondmg mtenslty 
ranges between 27 and 44% [l] The 13C NMR spec- 
trum was obtamed at 20 15 MHz m CDC13, the carbon 
shifts of 1 are hsted m Table 1 

Table 1 “C! NMR data for (-)-chhydrosesanun* 

1 1342 1’ 137 1 
2 1062 2 108 Ot 
3 147 8 3’ 145 9 
4 1418 4 145 3 
5 108 2t 5’ 108 9t 
6 1190 6 121 3 
7 82 8 7’ 33 3 
8 52 6 8’ 42 3 
9 60 8 9 72 9 

(3,4)-OCH20- 1009 (3’, 4’)-OCH20- 1008 

*The 6 values are m ppm downfield from TMS 
tSgnals may be reversed 

The structure of 1 derived from NMR and mass 
spectral data was confirmed by X-ray structure analysis 
(Figs 1 and 2) The tetrahydrofuran nng exists m 
envelope form with the hydrogens at C-7 and C-8 m the 
trans-position. The other benzodloxalane rmg 1s over 
C-7’ crs-connected to the tetrahydrofuran rmg with 
respect to the CHzOH groups The assignment of the 
absolute con&uratlon could be made from the optical 
rotation This 1s the first time that ( - )-dlhydrosesamm 
has been isolated from a plant The other hgnans, which 
have been found m the Thymelaeaceae belong to the 
blsepoxy-lignan series (pmoresmol and syrmgaresmol) 
or the monoepoxy-hgnan series with an butanohd nng 

Fig 1 (-)-Dihydrosesamm (1) 
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Fig 2 Crystal structure, bond &stances and angles of (-)-dlhydrosesamm The compound crystaillzed 
from methanol-chloroform m space group P2,, (I = 9 841 A, b = 6 776 A, c = 13 459 A, .z = 2 The mtensltles 
of 1344 tndependent reflexIons were collected on a Ntcolet-R 3m four circle d&actometer (Cu Kn, fl scan, 
26 5 1144 The structure was solved by duect methods usmg ref [8] and refined (all H except the hydroxy 

group Included) to a final R value of 7 4% for 1239 reflexlons with I > 2 v (I) * 

(wlkstromol, arctlgenm, matalresmol) [2, 31 (-)- 
Dlhydrosesamm IS the first monoepoxy-hgnan m the 
Thymelaeaceae with a 3-hydroxymethyl-2-phenyl-4- 
benzyl substituted tetrahydrofuran nng Lignans of the 
same type found in nature are larlclresinol [4], its 
glucoslde [5], sanshodtol [6] and lanclresmol-4-methyl 
ether [7] 

EXPERIMENTAL 

Mps are uncorr TLC and prep TLC were carried out on 
Sl gel F-254 (Merck) and CC on SI gel 60 (0 063 mm Merck 
No 7729) 

Zsolatton of (-)-drhydrosesamm Aa dried and powdered 
roots of Daphne tnnqutrca (700 g) (collected m June 1980 m 
Yunnan provmce P R Chma) were extracted with CH-& in 
a Soxhlet The CH& extract was evapd to a syrup The 
residue (20g) was apphed to a SI gel column (7cm, height 
70cm) and eluted with toluene+Me,CO (75 27) The frac- 

*The atomxc coordmates are deposlted at the Cambndge 
Crystallography Department, Umverslty of Cambndge, 
UK 

tlonatlon was momtored by TLC The fraction contammg a 
compound with R, = 0 47 on TLC (toluene-Me?CO (3 1) 
and HzSO, reagent) was rechromatographed by CC wrth 
CHCl,Me#O (20 1) and then punfied by prep TLC From 
MeOH, 0 05g colourless crystals, mp = 98-99”, [a]2 = 
- 15 9” (pyndme, c 0 67), UV A E::” nm (log E) 235 (9187), 286 
(9378), IR ~2:; cm-’ 3380,2875,2780, 1610, 1500, 1485, 1440, 
1260, 1240, 1030, 919, 800, MS m/z 356 128 (M+, talc for 
&,,H2,,06 356 126), 356 [Ml’ (TO), 192 (14), 178 (14), 151 (26), 
149 (29), 148 (18), 136 (23), 135 (lOO), ‘H NMR (CDClj) 8 
1 77 (lH, s, OH), 2 18-2 53 (2H, m, H-8, H-8’), 2 72 (2H, m, 
H,-7’), 3 64 (lH, m, H,-9’), 3 72 (2H, m, CH*OH), 3 98 
(lH, m, H,-9’), 4 78 (lH, d, J =5 5 Hz, H-7), 5 90 (4H, s, 
-OCH20- x 2), 6 67-6 82 (6H, arom H) 
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