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COUMARINS FROM SESELI BOCCONI 

AURORA BELLINO, PIETRO VENTURELLA. MARIA Lutz% MARINO. ORIFITA SERVETW? and GIUSEPP): VENTuREtUt 

lstltuto di Chimiar Organti dellUnivenit& Arehi& 20.90123 Palerme. July; l Drpartnnento dt Biotogia. Univmill di Mitano. 
Italy; +Dipartimcnto di S&UC Rotaniche. Unrversiti di Paknno. Italy 

Key Wd I&x--Sew/i bocconi; Apirere; khclbztoncs atet. bocccnin 

Abmct-A new khcllactonc, bocconin. in addition to known compounds, have been isolated from Scseli bocconi 
subsp. bcxconi and subsp. proecox Gamisanr. Thcir structures were elucidated on the basis of spectral analyses and 
hydrolytic studies. 

I%lRODUCIlON 

The genus Se&i is widely distributed in Europe and many 
spccics of this genus arc rich in coumarins, some of which 
arc known for their medicinal propertics [l--9]. 
Continuing our work on the metabolita from plants of 
Southern Italy [IO. I l]. we have examined Seseli &coni 
Guss, a perennial hcrbaceous rocky plant endemic of the 
great Islands of the wcstem Mcditermncan andofrrWly 
small islands, of which two subspccics are described. The 
subspacics bocconi Guss. which grows on limestone in 
Sicily (Monte Pellcgrino. Marettimo and Favignana 
Islands), flourishes from September to Cktober. The 
subspecies praecox Gambans, which flourishes from June 
to July, grows on porphyry (Corsica), on limestone (Cap0 
Caccia and Tavolara Islands) and on trachiti (S. Pietro 
Island, Sardinia). 

In a preliminary study of the subspecies bocconi [ 121, 
we reported the isolation from the aerial parts of four 
crystalline compounds which were identified as osthol 
[ I3- 151, tmpcratorm. bcrgaptcn [ 14.161 and mannnol 
(mmp, TLC). The occurrence of these compounds is very 
common in Apiaceae [l7]. The composition of the 
essential oils from sampks of subspecies bocconi and 
proecox Gum&as was also reported [ 181. 

A new study of these subspccics has led to the isolation 
of 3’.4’diangcloyl-cis-khellactonc (anomalin. 1) already 
isolated from other spccics of &se/i and other plants 
[ 19-231 and of 3’-angeloyI-4’~acctyl-cis-khcllactone (iso- 
ptcryin, 2) from subsp. bocconi [24-281. The (+)- 
cnantiomcr of the tatter coumarin is known as praerup 
torin [29]. In addition, a new coumarin was isolated for 
which we propose the name bocconin and the structure of 
3’-isobutyl-4’-acctyl-cr.+khcllactonc (3): 

The subsp. praecox Gamisuns contained 3 and 3’- 
angcloyl-cis-khcllactonc (4) (for which only mp [30] and 
‘H NMR data had been reported [31]). In addition D 
mannitol and lignoceric acid were isolated from both 
sutqccics. 

*A referee hns suggesrad tbt an alternative structure for 
boccontn K one In whrh rhc xyl group arc Interchanged. 

RESULTS AND DISCUSSIOS 

The structures ofcompounds 14 wcrc unambiguously 
determined by means of their spectral properties (UV. IR, 
‘H and “C NMR. and MS) 

All the products had nearly identical UV spectra with 
maxima at 217 (sh), 245 (sh), 255, 297 (sh) and 320 nm 
indicative of the 7-oxycoumarin moiety 

F 
321. JR bands at 

1745, 1630, 1610, 1573 and 1488cm- and the NMR 
spectra (Tabks 2 and 3), suggcstal that the compounds 
were khellaaonc esters. The mass spectrum of eech 
compound, the main fragmentation ions of which arc 
given in Tabk 1, contained a coumarinopyrilium ion 
showing that these compounds were dihydropyrano- 
coumarins [33,34]. 

Alkaline hydrolysis (mcthanolic sodium hydroxide) of 
compounds 1.2 and 4 gave rise to a mixture of the glycob 
Sa and 5b and angelic acid (mp 45 47? [35]). The 
‘H NMR spectrum of the acid showed the prcscna of 
protons of two Irons-methyl groups (b202and 19O)and a 
vinyl proton (6.18. multipkt CH-), characteristic for 
angelic acid [36]. Alkaline hydrolysis of compound 3 gave 
the glycols k and 5) and 2-mcthylpropionk acid. 

The physical properties of the isomcric dials Sa and Sb 
were the same as those of the previously known ( + )-cis- 
mcthylkheilactonc (mp 124.125”) and (-hrranr- 
mcthylkhcllactonc (mp 163-164”) [37,38]. In particular, 
the appearance of a singlet at 63.80 (3H) showed that. as 
cxpectcd 1371, the solvent had been incorporated into 
the system during the saponification step. The formation 
ofamixturcofthcdiolswas known tobcaconsequcnccof 
the cpimcrixation at the bcnzylic 4’position during 
alkaline hydrolysis of the natural khcllactonc esters. 

The position of the acyl rcsiduc attached to the 
khcllactoncs was established by the ‘H and “C NMR 
chcmiml shifts and MS. In particular. it was noted that the 
signal from H-3’ was similar in all the compounds whereas 
the signal from H-4’ in 4 (contains a hydroxyl) was shifted 
~~fickl by z 1.25 ppm (65.26. I = 5.0 Hz). Likewise the 

C NMR spectrum of 4 showed that the signal for C-4 
was shifted downfield by 2.40 ppm. The presence of the 
secondary hydroxyl at 4’ was obvious from the presence of 
a singlet at 65.82 which disappeared after exchange with 
DsO. The presence of this group was confirmed by the 
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3 II = CO-_(“I_-hte ; H’ - AC 

Sk Ii 

4 K = CO--(‘= 1 -Me; R’ = It 

Me 

58 R - tt . K’ = MC cir 
Sb R - tt , R’ = MC wunr 

formation of an acetate whose NMR spectrum was the 
same as that of compound 2. The relative cis- 
configuration of compounds were assigned on the basis of 
the coupling consranr J,..... which was betwan 24 and 
3.0 Hz (rranr compounds) and between 4. I and 5.0 Hz (cis 
compounds). The dihydropropane gemdimcrhyl signals 
generally appear as a separate doublet in rruns isomers 
and as a rather broad singlet or IWO singlets close rogerher 
in cis isomers [37.38]. 

Therefore, compounds 1. 2 and 4 were assignad, 
rcspcclively, the srrucrurcs 3’.4’diangeloyl-( -)-cis- 
khcllactone (anomalin). 3’-angeloyl-4’-ecclyl-( -b 
cir-khcllacronc (isopteryxin) and 3’-angeloyl-( -)-cis- 
khcllacrone. Compound 3, 3’-isobutylA’-acctyl-( + )-ci.r- 
khellacronc, is a new natural coumarin for which we 
propose the trivial name bocconin. 

The optical rotations for anomalin (1) ( [ali - - SO.2 
(c I; 969; EtOH)). isopreryxin (2) ([a]: = -48.4) and 4 
([a];’ = - 89.8) indicates the configuration 3’R, 4’R. The 
absolute configuration of 3 was nor determined because 
the small amounl of sample precluded an aocurale 
evaluation of rhc optical rotations. The results obtained 
indicate that no chemoraxonomic relation exists bcrwan 
the IWO subspecies studies. 

Mp (Buchi 520): uncon.; IR: nuJol mull; MS: 7ScV; UV: 
EtOH; CC: silica gel (Merck. 005.0.02~ TLC: silica gel Fa,, 
(Merck). All the pmduc~s hen rcponat gave sdshctory d- 
axunlal anatyses. 

P&nf wmleriul. Scsell boccofu Gus. Gas collSaat in oF1.1980 
(Pclkgnno Mont. Sicily); S. borcon, praecox Gmnkvu in June 
I!82 (Cap0 CoDEis and S. Pkrro Island. Safdinia) The spacimcns 
were dqosirat rn the Herbarium of the manic Garden, 
Unwfsily of Palermo 



Coumarinr from Sew/i bocconi 

T&k 2 ‘H NMR &u for coqour& 14 
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H 1. 2t 31 4t J (W 

6.30 6.34 6.32 6.34 
7.60 8.03 8.02 8.04 
7.36 7.69 7.68 7.62 
6.82 6.93 6.90 6.88 
5.45 5.37 5.29 4.95 
6.69 6.48 6.42 5.26 

I.@ 1.50 1.42; 1.45 1.39 1.41; 1.50 

41a0 

41ao 
48.0 
1.8.0 
a 5.0 
4 5.0 
t. 5.0 and 6.0 
J 

1.90 1.84 - I .92 9.1.5 

200 I.90 - 202 d9.8.Oud 1.5 
6.18 6.23 - ti24 9 (b), 8.0 

- 
- 

202 
- 

208 - 

1.11 and 1.13 - 47.0 

ga&iaKthyls 
Me 

I 
co c- 

H I 

l 80 MHz CDCI,. TMS ax inr. xtand&. 
t 200 MHz, DMSO. TMS u int. star&rd. 

Tabk 3. “C NMR data for coqouAx 14 (20 M)4 CDCI,. TMS ax inl. 
x_) 

C 1 2 3 4 

2 
3 
4 
5 
6 
7 
8 
4a 
& 
z 
3 
4 
a 
a’ 
b 

: 
e 
f 
AC 

159.67 
I 13.33 
143.09 
129.16 
114.37 
154.24 
107.73 
156.83 
II255 
n.55 
60.31 
70.31 
2257 
25.43 

166.31; 166.51 
127.18; 127.W 
138.27; 139.62 
15.w: 15.73 
20.30 

- 

159.82 
113.22 
143.23 
129.13 
114.34 
154.31 
107.17 
156.81 
I1258 
n.76 
61.1 I 
b9.89 
2299 
24.95 

166.48 
127.10 
139.57 

15.72 
20.62 

169.74 
20.45 
- 

159.66 
113.28 
143.29 
129.39 
114.50 
154.11 
107.29 
156.67 
11264 
77.33 
60.55 
70.54 
22.20 
25.27 

175.84 
- 

160.60r 
1126Od 
143.89d 
128.75d 

114.57 d 
154.441 
IlO.02s 
154.07 J 
111.02r 
n.64 J 
59.90 d 
72rnd 
u57 9 
25.91 9 

166.94 J 
127.39 I 
139.29 d 

15.81 9 
20.57 9 
--J 

-9 
-d 

-9 

- 
- 
- 

169.79 
20.68 
34.18 
18.87; 18.97 

- 
- 

CHMel - - 

All I& usignaben1s were corrfirmad by o&resonance qxrimcnts. 

Isomonc- from S. boaani. Tk dried plant (680 g) on mixturrr. EtOAc and McOH ax the elumt* A put of the mrtcrial 
extnuztion with Et,0 and subxequcnt tiporation of the xolvcnt dutod wax rcchromrtognphal usin ItK nne condilionx. 
pffordul an oily residue whkh was dixsolval in 90 % McOH and Elution oftbe c&mnr with EtOAc+ EtOH ud McOH a&rdcd 
then freed of lipids. The bulk of the chlorophylls wax M by ftuthcr material which wax not coqtktdy investigated. The 
extraction with petroL The dcfattcd extort wax chranrto- fmion elutcd with petrol-Et,0 (9: 1) a&r uystA&ation fw 
8raphcd on silia gel (10% H1O) wtth petrol. petrel-Et10 McOH hnd mp 8-O. Its blue lluocscna in UV light and R, 
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(TLC) agreed with those of an authentic sampk of osthol (mmp 

[13-IS]) TIK franion elulal by pcrrol Et,0 (5:l) yielded a 

product which was characterized as impcratorin. mp 102.103” 

(mrnp and ‘H NMR [I4 161). The petrol-EtrO (I: I) fraction 

yickkd a yellow crystalhne subs~ana which after repeata! 
crystallization from McOH ba-atr~ colourkss, mp I88 189”. 

fluorcsccncc in UV light. It was identilial as bcrgaptenc (mmp. 

NMR [ I4 161). The petrol-EtrO (I :9) fraction was rcchromat- 

ographcd on silka gel (IO”,, HsO) when elutton with 

hcxane Et,0 (3: I)alTordal a residue. Compounds 1 and 2 were 

isolated by HPLC on MicropaL MCH-5 developal with McOH 

(l.Oml/min) The EtsO EtOAc (9: I) fmion was chrotnatog- 

raphed several limes on co lmfold amounts of silica gel (109, 

H1O) Et,OEtOAc (increasing up to IO?,,) was used as clum. 
This gave khclktonc 3 and tetracosanoic acid (Itgnoccrr 

rd). 
Isolation o/c ouawins/rom S. bocconi praccox Gamisans. TIK 

dncd and finely powdered plan1 (54Og) was extracted with 

McrCO (4 I.) at room temp. for 2 we&s. After filtratton. the 

solvent was evaporated and the residue, worked up as dcacribcd 

above. was subjected IO CC over silica gel (10% HsO) Elutron 

with Et,OEtOAc gave compounds 3 and 4 and lignoorric acid. 

3’.4’-Dionqr/oylc1s-&~&crorte (momdin, I). Recrystallized 

from Et,OCHCI,. mp 173 174”. gave analytical data concord- 

ant with the composition Cl.Ha60,: MS m/r. 426 [Ml’ 

r39.401. 
3’-Aner&yl_4’-or*yl~-~/~r~ (2) was obtarncd from 

petrol mp I34 135” [24.28]; MSm/r: 386[M]’ forCsiHsr0,. 

3’-I~tyl4’-4(-n)l~~l~ro~ (3) was crystallized from 

EtOAc. mp 147- 148’; MS m/z 374 [Ml’. CsoHssO,; [a]: - 

+ 7.81 (c I; W”, ErOH). Compound 3 was obtained in grater 

amcants as the ruetna~e. 

3’-Angeloylcu-khlltooe (I), mp 157’ from EtOk, MS: m/r 

~4 [Ml’. C,eHxDe [a 311. 
Acetylofton ojcompaund 4. Compound 4. on treatment with 

CsH,N- AclO. as usual gave a rtmwtatc, mp l34- 135”. 

identical with compound 2 (mmp. co-TLC and NMR) 

Deofnwnf oj3 with mefhanolic hydroxide. A soln of3 (IO0 mg) 

in 6ml McOH was mixed with 7 ml mcthanolic KOH aml 

rCnuxal for 1.5 hr. Tbc soln was ridifial with HrSO. and 

extreaal with Er,O. The Et,0 was bsfkwashcd wtth NaHCO, 

soln.dncd and cot& The extract waschromatographcd on silica 

gel with EtOAccontaming increasing amounts of McOH logive: 

(+)-cicis-Mtrhylkhlltxmne (Sal, mp 124 125 from EtOAc [z];’ 

t 80.1 (~0.3;CHCl,)[37.38]. ‘H NMR:61.38 (s(br).6H.2-MC). 

3.78 (s. -0Mc). 3.80 (d.J - 5.4 Hr HA’). 4 68 (d.l = 5.4 Hz. H- 

3’). 6.22 (if. I = 9.6 Hz. H-3). 6.73 (d. I = 8 4 Hz. H-6). 7.36 (d. J 
- 8.4 HL H-5). 7.62 (d. / - 9.6 Hr. H-4); ( -)-trans- 

Me~hy/khd&rront (S&b). mp 163 164’ from E1t0. [a]: = -u) 

(c 04; CHCI,). 65”, [37.38] ‘H NMR. 61.48 and 1.43 (s. 6H. 

gemdtmcthyls), 3.70 (5.3H. OMe). 3.92 (d. I = 3.0 Hz. H-4’). 4.58 

(d. I = 3.OHz H-3’). 6.M (d. J - 9.6 Hr. H-3). 6.77 (d. I 
= 9.6 Ii& H-6) 7.3O (d. J = 9.6 Hz_ H-5), 7 58 (d. I - 9.6 Hz, H- 

4). The NaHCO, soln was acidilicd with IO’, HsSO. and 

a~ractcd throughly with EtrO. Prcparativc TLC of the residue 

with cyclohexane Er,O (3: 1) gave 2-mcthylpropionic acid as an 

oil (co-TLC and NMR). 

Treornunr 01 I, 2 Md 4 wh mcrhanolic KOH. These were 

treated in the nunner just described for 3. Compounds 1 and 4 

gave an quimolar mixture ofas- and rrons-methyl-khcllona 

(k and J). Compound 2 gave 659, rrans-khellectone. The 

isomen. after chromatographr scparatton. were idcntifkd by 

NMR spectra The NaHCO, soln of the hydrolysis product& 

worked up as described above. yielded an acid. mp 42 44”, which 

was dcnriflai as 2-mrthyl-2-butcnor actd (angelic &I) [35]. 

Mrthunvlir cxrracr. The coned extract yielded a dark brown 

solid maas which was a mixture. All attempts to isolate the 

individual compounds in a pure state were uns~full CC on 

silica gel kd 10 the isolation only of pure D-mannitol (mp and 

mmp 165.166”) 
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