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Abstract-The structures of dihydropicridin and picridin. two sesquiterpene lactones isolated from Picridium 
crista/hm Sch. Bip., are revised. Desacetylmatricarin and q?-taraxasterol were also obtained from the same plant. 

INTRODUCTION 

IN A previous communication’ we gave provisional structures to picridin and dihydropic- 
ridin, two new sesquiterpene lactones from Pic~iditlm cristallinurn Sch. Bip., a Composite en- 
demic to the Canary Isles. The present work, based on chemical and spectroscopic evi- 
dence, shows that these compounds are not eudesmanolides but guaianolides and corre- 
spond to the formulae 2 and la, respectively. 

RESULTS AND DISCUSSION 

The less polar chromatographic fractions of the plant extract gave only $-taraxasterol. 
From the more polar ones we obtained dihydropicridin (la), picridin (2) and desacetylma- 
tricarin, the last compound being identified by spectral data2 and conversion to matri- 
carin. 

Dihydropicridin (la), C15HZ004, shows IR bands of OH, y-lactone, Q&unsaturated 
ketone and double bonds (3400, 1780, 1695 and 1615 cm-‘). The last one, very strong, 
is characteristic of enones with cisoid configuration. 4 In the UV it absorbs at 255 nm (E 
104). Its NMR spectrum displays a doublet centred at z 8.75 corresponding to the Me-C, 1 
and a singlet at 7.65 assigned to the Me-ClO. Another singlet at T 7.55, which disappears 
on adding D1O, must correspond to an OH function. The proton at C, appears as a triplet 
at z 6.25 superimposed to a complex signal. In the acetate lb the latter signal is deshielded 
by 0.5 ppm which indicates that la has a primary OH group. This is confirmed by the 
presence of a fragment [MC - 311 in the MS of dihydropicridiq. The nature of the skele- 
ton was determined by dehydrogenation of la with Se, obtaining chamazulene which was 
characterized by its TNB adduct. 

* Part XXIV in the series “Constituents of Compositae”. For Part XXIII see GONZALEZ, A. G.. BEKMEJO, J., 
BKET~)N, J. L., MASSANET, G. M. and TRIANA, J. (1974) Phq’tochemistr)~ 13. in press. 
’ GONZALEZ, A. G., BEKMEJO, J., BRET~N, J. L. and JARAIZ, I. (1970) Awl. Quim. 66, 419. 
’ SORM, F. and DOLE& L. (1966) Guaianolides and Germncranolides. p. 34,Hermann. Paris 
3 HERZ. W. H. and UEDA, K. (1961) J. Am. Chem. Sot. 83, 1139. 
4 WINTERSTEINER, 0. and M&RE. M. (1956) J. Am. Chrm. Sot. 78,6193. 
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In order to relate la to a substance of kncmm structure and stereochemistry. the follow- 
ing reaction sequence was carried out: treatment of la ivith TsCl ga\:e Ic \vhich was re- 
fluxed with NaI in HOAc to yield Id. This compound gave a positive Beilstein test for 
halogen and in the UV ahsorbs at 755 nm (c 11 000); its NMR spectrum shows a signal 
at 7 6.32 attributed to -CH21. Reduction of Id with Zn in HOAc af?‘orded le. C, TH,,,Oj. 
which still has a UV band at 255 nm but in the NMR spectrum. instead of the -~CH,I 
signal, there appears a doublet at z 8.80 corresponding to the Me-C,.‘.” Elimination of 
the carbonyl via the thioketal followed by Raney Ni dcsulfurization gave guai-1( lO)-en- 
6,12-elide as an oil which was identified by direct comparison \vith an authentic ~atiple.~ 

Hence. la must have the structure of 15-hydrox~-2-oxo-~~l~li- I (10)4x1-6, I?-olidc. 
Picridin (2). separated from la and desacetylmatt-ic~irin bq prcparati\:e TLC, was 

obtained in vcrq small quantity as an oil, whose UV spectrum reveals the prcsencc of the 
same chromophore as in dihydropicridin. Its NMR data arc: lery similar to those of la. 
only that instead of the doublet at z 8.75 appear two at 390 and 492 (.I 3 Hz) attributable 
to an exocyclic =CH? con,jugatcd with a lactone. Hydrogenation of 2 over PtO, yielded 
3. which was also obtained from la under identical conditions. These findings prove that 
2 is the 11(13)-dehydro derivative of la and must have the structure IS-hydrox},-?-oxo- 
guai- 1( 10). I 1( I 3 )-dien-6.1 ?-elide. 

(1 a) R = OH 

(1 b) R = OAc 
(1 c) R = OTs 
(Id) R = I 
(le) R = H 

\ ‘, 
0 

(1) (2) (3) 

EXPERIMENTAL, 

M.ps, determined on a Keller block. arc uncorrected. Solvent used for rccrystalli/ing compounds \~,as petrol. 
EtOAc. Optical activities here measured in CHCI,. IJV spectra in EtOH and NMR spectra in CDCI, \vith TMS 
as internal reference. C‘olumn and dr! column chromatography WI\ rcahxd on ail& gci 0.2 (I.5 and 0063 0~20 
mm. rcspectivelq. The spray reagent for TLC‘ wab H,SO, H0.4c II,0 I I :X:4). j4cet;iwa ~c‘ri‘ prepared with 
Ac,O in pqridine at room temp for 24 hr. 

Dih!.d,o,,ic~il(i;i (ia) (3.0 g). 1i.p. I75 I77 [7] 
C. 6X.16; H. 7+3”,j i 

,) -- 26 (L 3~00) (Fc~unti: C‘. 6841: H. 7.X?. c‘, ,H,,,O, requires: 
7$5 nm (t I (PI. I.,;::“’ ill.,, -. . 3300 (OH ). 1780 (;,-lactunc), i6Y.i ( (‘0. C.-C‘. 5.mcmhc~-cd ring). 

1615 cm- ’ (double bond). T 6.3 (IH. I, .I 9.5 HI. H-C& 6.13 (?I{. complcz. ~-C’l4,OH), 7.55 (IH. ,,. OH). 7.65 
(3H. 5. Mc c‘,,,). X-7’ (3H. ti. J 7 H/. Mc (‘,/I. I)/ CC”,,) 263 (M ‘. 121. 1‘4h (6). 2.33 1’71. lOI I 100). I<,‘ftr/~’ lb. mp. 
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145-147”, [x]~ -19” (c 3.04) (Found: C, 66-89; H, 7.37. C,;H,*O, requires: C, 6660: H, 7.10%). /2,,, 255 nm 
(6 11000). ~~~~~~ 1775 (y-lactone), 1745 (OAc). 1700 (,CO.C=C. 5-membered ring), 1615 cm-’ (double bond). 1 niax 
5.75 (2H. d, J 6 Hz, -C&OAc), 6.30 (lH, t. J 9 Hz. H-C,), 7.62 (3H, s. Me-C,,,), 7.95 (3H, s. OAc), 8.75 (3H, 
d, J. 7 Hz, Me-C,,). 

Picridin 2 (15 mg), oil which failed to give satisfactory elemental analysis. i,,, 255 nm (c 104). v~~~‘~ 3450 (OH), 
1765 (y-lactone), 1700 ( CO’ C=C, 5-membered ring), 16 15 cm- 1 (double bond). T 3.90 and 4.92 (each 1 H, d, J 

3 HZ, =CH2), 6.25 (lH, t, J 9 Hz, H-~C,), 6.30 (2H. complex, -CH,OH), 7.68 (3k. s, Me-C,,,). 
Dehydrogenution ofdihydro/~icridir?. la (500 mg) was heated to 300’ with Se (4 g) for 10 min under NZ. It was 

extracted with petrol., concentrated and chromatographed on Al, 0, (act. II-III) eluting with petrol, The residue 
of the first fractions, of intense blue colour, was dissolved in EtOH and treated with a satd soln of TNB, obtaining 
the TNB adduct of chamazulene, m.p. 129”, which was identified by comparison with an authentic sample. 

Dihydropicridin tosvlate (Ic). To a soln of la (150 mg) in dry pyridine (1 ml) TsCl (100 mg) was added and 
the mixture kept at d- for 16 hr. After adding H,O it was extracted with EtOAc. the extract washed with 2 N 
HCI. H,O. 52, NaHCO, and Hz0 and dried over Na,SO,. Dry column chromatography (C,H,-EtOAc, 4: 1) 
of the residue gave lc (120 mg), m.p. 146- 147”. [x] D -30“ (c 4.5). ~2:‘~ 1780 (;B-lactone), 1700 (.CO.C=C. 5- 
membered ring), 1170 (S=O), 850 cm’- ’ (C-S). 

15-lotlodihydropicridin (Id). lc (100 mg) in HOAc (IO ml) was refluxed with NaI (500 mg) for 1 hr. The soln 
was poured in H,O, extracted with EtOAc and the extract washed with H,O, 5”; NaHCO,. H,O, 5u/, Na,S,03 
and HZO. Purification of the residue by dry column chromatography (C,H,-EtOAc. 9: 1) gave Id (50 mg). m.p. 
151-153’, [x& -75’ (c 0.20). i,,, 255 nm (E 11000). Y$:” 1770 (y-lactonc), I700 (. CO. C=C, 5-membered ring), 
1610 cm-’ (double bond). T 6.30 (lH, t, J 9 Hz, H-C,), 6.32 (2H. complex, -CH,l). 7.60 (3H, s, Me-C,,). 8.70 
(3H, d. J 7 Hz. Me--C, ,). 

15-Deso?c~dihydropicridin (le). A soln of Id (50 mg) in HOAc (100 ml) was refluxed over Zn powder (200 mg) 
for 0.5 hr. After adding H,_O, it wasextracted with EtOAc, the extract washed with 2 N HCI, HzO. 57; NaHCO, 
and H,O, dried and concentrated obtaining le (50 mg). m.p. 145-147’. [xl0 -25” (c 1.32) (Found: C, 72.62; 
H. 8.35. C,,HZo03 requires: C, 72.55; H. 8.101;). A,,,,, 255 nm (E 11000). v,,, CHC’~ 1785 (y-lactone). 1700 (. CO’ C=C, 
5-membered ring). 1615 cm-’ (double bond). 7: 6.33 (IH, r. J 9.5 Hz. H-C,). 7.65 (3H, s. Me-C,,). 8.75 (3H. d, 
J 7.5 Hz. Me-C, 1), 8.80 (3H, d. J 7 Hz, Me-C,). nl/r (2,) 248 (M’, 100). 175 (100). 137 (50). 133 (30). 

Guai-l(lOten-6,12-olidu. A mixture of Ic (45 mg), ethanedithiol (0.3 ml) and BF, etherate (0.5 ml) was kept 
at room temp for 3 hr. It was poured into CHCI,. washed with satd NaHCO, and concentrated, giving a semi- 
solid residue which was dissolved in abs. ErOH (15 ml) and refluxed over Raney Ni (100 mg) for 2 hr. It was 
poured in HZO, extracted with EtOAc and the residue chromatographed on a dry column (C,H,), obtaining 
guai-l(lO>en-6,12-olide as a colourless oil which would not crystallize and was identified by comparison with 
an authentic sample (TLC, IR. NMR spectra superimposable). 

TefrahydropEcridin 3from la. la (30 mg) in HOAc (2 ml) and EtOAc (2 ml) was hydrogenated over PtOz (100 
mg) at room temp and atm pres till H2 uptake ceased. This gave 3 (mixture of isomers) as an oil; v%$” 3610, 
3500 (OH), 1770 et-lactone), 1735 cm-’ (cyclopcntanone), r 6.35 (lH, r, J 9 Hz. H-C,), 6.30 (2H, complex, 
-C&OH), X.78 (3H, d, J 7 Hz, Me-C,,), 9.05 (3H. d. J 7 Hz, Me-C,,). 

3f/om 2. Treatment of 2 under the same hydrogenation conditions as above gave 3 which was shown to be 
identical with the product obtained from la (TLC, IR, NMR spectra superimposable). 
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