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Abstract-A new cinnamic acid, sesebrinic acid, was isolated from the aerial parts of Seseli sibirinun; its structure 
wax elucidated by chemical and spectral data and hemisynthesis. A number of its analogues were also synthesixed. 

INTRODUCIION 

In continuation of our work on the chemical investigation 
of Se&i sibiricurn Renth we have now investigated the 
aerial parts of this plant. Earlier, we reported the isolation 
of six new coumarins: sesebrin, sesebrinol, sibiricol, 
seselinal, sesibiricol and sibirinol from the roots and 
umbels of S. sibiricum [ 1,2]. In this report we describe the 
isolation of a new cinnamic acid derivative (1) and the 
elucidation of its structure by chemical and spectral 
studies and by synthesis of it and some of its analogues. 

RESULTS AND DlSCUSSlON 

Repeated column chromatography of an n-hexane 
extract of the aerial parts of S. sibiricum led to the isolation 
of six coumarins: sesibiricin, osthol, coumurrayin, im- 
peratorin, sesebrin and bergapten, previously reported 
from the roots and umbels, in addition to the new acid (l), 
named sesebrinic acid, C2,,Hz60e (CM]’ 362). Com- 
pound 1 dissolved slowly in aqueous sodium bicarbonate 
solution and has been character&d as 3-[3,4dihydro- 
3-dimethylhydroxymethyl-5-methoxy-7-(3-methylbut-2- 
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enyloxy)benzofuran]-cis-2-propenoic acid on the basis of 
the following evidence. In the ‘HNMR spectrum 
(90 MHz)of 1, two three-proton singletsat 6 1.18and 1.40 
were assigned to -CMel groups. The gem-dimethyl group 
of the prenyloxy chain showed up as two singlets at 6 1.71 
and 1.76. The olefinic proton at 65.43 was a triplet (J 
= 7 Hz) whilst the methoxy protons resonated at 63.80. 
The 0-methylene and 0-methine appeared as a multiplet 
centred at 64.46. The benzylic methyiene showed up as 
a double doublet at 83.05 (J = 12, 7 Hz). The hydroxyl 
and carboxylic protons were hidden in a four-proton 
lump centred at 66.00 which disappeared on deuteration 
leaving only a one-proton doublet at 65.91 
(J = 12 Hz) and a one-proton singlet at 65.95 (H-6). The 
doublet at 65.91 (J = 12 Hz) and the one at 67.00 (J 
= 12 Hz) in the D20 exchanged spectrum, each integrat- 
ing for one proton, were attributable to the a$-olefinic 
protons, respectively of q/?-unsaturated carboxylic acid 
chain. Sesebrin (2) on treatment with alkali followed by 
acidification yielded an acid which was found to be 
identical in all respects with natural sesebrinic acid (1). 
The transformation involves the opening of the lactone 
ring followed by an intramolecular reaction between the 
phenolate anion and the epoxide group forming the new 
ring [3-73. The tendency of the intermediate phenolate 
anion to attack the epoxide ring is so pronounced that the 
treatment of sesebrin (2) with dimethyl sulphate in the 
presence ofalkali does not give the expected product 15. A 
number of B-epoxyallyl and 8cpoxyallyloxy coumarins 
were subjected to the alkali followed by acid treatment 
when analogues of 1 were obtained. The coumarins used 
were 7-methoxy-8cpoxyallylcoumarin (3), sibiricin (4), 
meranzin (5) and heraclenin (6). The characterization of 
the reaction products (7-9 and 12) is based on spectral and 
chemical data. 

Close inspection of ‘H NMR spectra of 1 and its 
analogues (7-9 and 12) revealed that the olefinic coupling 
constant in q/3-unsaturated carboxylic acid chains is 
around 12 Hz indicating cis orientation of the olefinic 
protons. An interesting observation was made in the 
course of the preparation of acetyl derivatives of the 
methyl esters of acids (7-9). The methyl ester of 7 on 
treatment with pyridine-acetic anhydride gave the cor- 
responding acetate (10) but the methyl ester of 9 having a 
tertiary hydroxyl group, could not be acetylated by this 
method. However, treatment of the methyl ester of 9 with 
p-toluenesulphonic acid-acetic anhydride afforded the 
corresponding acetate (1 l), although, as the temperature 
of this acetylation was somewhat high, the rx$- 

unsaturated carboxylate side chain underwent isomeriz- 
ation giving exclusively the tram isomer (J = 16.2 Hz). 
Divakar and Rao [8] and Romesh and Srinivasan [9] 
observed that coumarin on treatment with methyl sul- 
phate in the presence of alkali formed o-methoxy cis- 
cinnamic acid which is contrary to the observation of 
Sehgal et al. [lo] that similar conditions produced a trans 
predominated isomeric mixture. The former conforms to 
our observation. 

To substantiate further the formation of ciscinnamic 
acid, the alkylative ring opening of coumarin was carried 
out using ethyl sulphate and ally1 bromide in the presence 
of alkali when only oethoxy- and o-allyloxy-ciscinnamic 
acids, 13 and 14 respectively, were obtained. 

Sesebrinic acid (1) is not an artefact as its isolation did 
not involve the use of a base at any stage and the acid was 
observed in the crude extract using TLC. It is probable 
that the physiological conditions in the plant caused the 
formation of the intermediate phenolate anion which 
became rearranged to give 1. 

EXPERIMENTAL 

hips an uncorr. ‘H NMR spectra were recorded at 90 MHz in 
CDCI, unless otherwise stated. The plant material was collected 
from Kashmir (voucher specimen no. 1725 deposited at the Plant 
Survey Division of R.R.L., Jammu). The identity of the known 
products was established by comparison of their physiad data 
with those of their authentic sampks. These include mps, UV 
fluorescence, R, values, ‘H NMR and MS. 

Isolation Dried and powdered aerial parts of S. sibiriew (4 kg) 
were extracted with n-hcxane, coned to give an oily tidue (200 g) 
and chromatographed on neutral AllO, (3.3 kg) (deactivated 
with 10 y0 H,O). Fractions (275,750 ml each) were collected as 
the eluting solvent was progressively changed to increasing polar 
mixtures of n-hexane, n-hexantC,H,,C,H,-CHC, and CHCI,. 
Fractions l-180 were combined and rechromatographed over 
silica gel. The n-hexane eluate gave an oil having no UV 
Buorescencz. Elution with n-hexancC,H, yielded successively 
sesibiricin, mp 121-122”. osthol, mp 83-W and coumurrayin, 
mp 155156”. Fractions 181-216 on concn yielded a residue 
which was chromatographed over silica gel. Elution with C6Hc 
gave successively imperatorin, mp 102”. sesebrin, mp 11 l-l 12” 
and bergapten, mp 188-190”. Fractions 222-266, eluted with 
C,H,, were combined and rechromatographed over neutral 
AI,OS. Fractions eluted with C,H,-CHCl, mixture were dried in 
uacuo to yield a residue which on crystallization from Me&O-n- 
hexane afforded 1 as needles (I71 mg), mp 155-156”. R, 0.68 
[silica gel,CHCI,: MeOH (4: I)]; IR vgcm-I: 3375 (OH), 1700 

13 R’ = Et. R’ = R’ - R’ - H 
14 It’ = CH,CH=CH,, R’ - R’ = R’ - H 
15 R’ = Me, R’ = CH,-CH--C&, R3 = OMe 

‘d 
R’ = OCH$H=CMe, 








