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Abstract-Hypochaeris serosu.s contains desacetoxymatricarin, achillin, I-hydroxy-6/?,7a,l l/J-H-eudesm-4-en-&12 
elide, jacquinelin and hypochaerin, a new guaianolide, established as 3-oxo-4~,5a,6/?,7c(,ll/3-H-guai-1(2)-en-6,12 olide. 

INTRODUCTION 

Continuing our studies on sesquiterpene lactones of 
plants of the Compositae, we looked at the composition 
of Hypockueris setosus Wedd, a Composite endemic 
to Venezuela. Five sesquiterpene lactones have been 
isolated from this plant, four of which were already 
known: desacetoxymatricarin [ 11, achillin [2], l-hydroxy- 
6/3,7c(,ll fl-H-eudesm-4-en-6,12 olide [3] and jacquinelin 
[4]; the remaining lactone (minor component) is a new 
guaianolide which we have named hypochaerin. 

RESI’LTS AND DISCI’SSION 

Hypochaerin (1) mp 110-112” C15H2003 [crlo -64” 
has a UV spectrum characteristic of an enone (n,,,,, 
229 nm, log E 4.2) which is probably part of a cyclopen- 
tenone chromophore (IR band 1690 and 1590 cm-‘). The 
two remaining oxygen atoms of the empirical formula 
are contributed by the y-lactone group (IR band at 
1790 cm- ‘). The PMR spectrum of hypochaerin exhi- 
bited a low field singlet (6 6.1) assigned to the Cz vinyl 
proton. The C-6 lactone proton appeared as a triplet 
at 6 3.8 (J 9 Hz). The coupling of this proton indicated 
its trans-diaxial disposition to the hydrogens at C-5 and 
C-7. In the Me region appear three superimposed doub- 
lets (9H) centred at 6 1.3 corresponding to three second- 
ary methyls. The fore-going data lead to the assignment 
of structure (1) to hypochaerin. 

In the course of photochemical transformations of 
cr-santonin [5], Barton and his collaborators reported the 
synthesis of anhydrodihydroisophoto-cc-santonic lactone 

* Part 30 in the series: “Constituents of Compositae”. For 
Part 29. see: Gowilc7. A. G.. Bermejo. J.. Cahrera. I.. 
Galindo, A. and Massanet, G. M. (1976) Anal. Quim. (in press). 

(2) mp 150-155” [a],, 20”. The latter has the same gross 
structure as (I), although their physical constants are dif- 
ferent. 

(30) R = AC 

(3b) R = Ii 

0 

% 

: I 
,’ 4 

0 R2 

0 

(Sa) R, = H, Rz= Me 

(4bl R, = Me, R2= H 

991 



992 A. G. GOKZAL.E~ cct (II 

In order to establish the proposed formula. hypo- 
chaerin has been synthesized from dihydroisophoto-a- 
santonic iactone acetate (3a) treatment of the latter with 
5”{, KZC03 afforded four la&ones: (3b). 1. 2 and 4a. Lac- 
tone 3b was identified as dihydroisophoto+santonic lac- 
tone. Lactone 4amp 194-196’ ClsHZ003 [8x]n - 19 
shows IR bands of saturated cyclopentanone (1735 cm- I) 
and exocyclic double bond (1630 and YOOcm-‘). Its 
PMR spectrum has two singlets at 6 4.66 and 4.9X attri- 
buted to the hydrogens of the exocyclic methylene group 
attached to C-10. A pair of superimposed doublets 
centred at b 1.25 is assigned to secondary Me groups. 
The structure and stereochemistry of 4a was determined 
by correlation with dihydroestafiatone 4b [S]. Epimeri- 
zation at C-l 1 with IOU/, K,C03 gave a crystalline com- 
pound nip X7-89 identified by direct comparison with 

an authentic sample of 4b [7]. 
Compounds (I ) and (2) are formed through the dehyd- 

ration and further isomerization of the double bond to 
produce the Y,/?-unsaturated ketone. Hence, hypochaerin 
must have the structure of 3-oxo-guai-l(2)-en-h,12 elide. 

The stereochemistry of hypochaerin (except at C-10) 
was determined as follows: 

S/rrc,ocllr,rl~isfr.!, ~lt C-4. It was observed that the 
secondary P-methyl at C-4 with a keto group at C-3 readily 
isomerizes to a more stable x-configuration [X]. Very 
mild treatment with base of hypochaerin does not caLlse 
epimerization [9]. Hence. hypochaerin must have an 
r-configuration at C-~--MC. 

Slr,reochc~nli.srr~, at C- 1 I. Since hypochaerin could be 
the C-l 1 epimer of ketolactone 2, we synthesized com- 
pound 5 The usual photochemical rearrangement of 
x-santonin [IO] and further hydrogenation gave 3b. 
Treatment of 3b with K2C03 [9] afforded the C-l I 
epimer which was dehydrated with perchloric acid to 
give 5. However. the IR and physical constants of the 
latter differed from those of hypochaerin. 

Sfnc~oc,lznnisrr!, of C-l 0. Dehydration of C-l 0 OH and 
further isomerization of the double bond must involve 
change in the configuration of C-I&Me. Hence, hypo- 

chaerin and ketolactone 2 could be epimers at C-10. On 
the basis of this fact. a reinvestigation of the dehydration 
products of 3b was undertaken. Treatment of the latter 
c\ith perchloric acid in acetic acid yields dihydroestafia- 
tone 4b, ketolactone 2 and hypochaerin 1. The formation 
of both 1 and 2 from 3b is in accordance with the above 
suggestion and permits us to establish for hgpochaerin 
the structure 3-0x0-4~.5r,f$.71.1 l[&H-guai-l(2)-en-6.12 
elide. epimeric at C-10 of the ketolactone 2. 

EXPERIMENTAL 
Mp’s recorded on a Koffler block are uncorrected. Optical 

activities were measured in CHCl,. LJV spectra in EtOH and 
PMR spectra 011 a ~&MHZ instrument in CDCI, with TMS 
as internal rcfcrcncc. Column and drc column chromato- 
graphy was performed on Si gel (0.2Nl.~i and O.O6? 0.2Omm 
respectively). 

E.ufrclctior~ rr,~d srpnratror~. The dry plant (5 kg). collected 
near Merida (Venezuela) in the spring of 1974. was finely 
cut and exhaustively extracted with EtOH in a Soahlct. The 
extract was filtered. concentrated to 500 ml and, after adding 
Pb(OAc), (3Og) in hot Hz0 (I I.), was left for 24 hr. It uas 
then filtered. concentrated until free of EtOH and the residue 
(17 y) was extracted with EtOAc and chromatographed on a 
column. yielding dcsacetoxytnatricclrin (C,H, -EtOAc 17: I ). 
achillin (C,,H,, FtOAc. 9: I). a mixture of I-hydroxq-6/1.77.1 I/I- 
H-eudesm-4-en-6.12 elide and hypochaerin (C,H, -EtOAc, 
4 : 1) and, finally, jacquinelin (C,H,- EtOAc, 7 : 3). 

2.04). uv i,_ 3- 35 nm (log E 4.7). The physical and spectral 
data of this compound are identical to those cited [I]. 

,&llil/in. (50m;) mp 142 144 [_y][, 160 (ca 1.20) UV E.,,, 
255 nm (log E 4) was identified bq direct comparison with an 
authentic sample (mmp. TLC. IR. PMR spectra superimpos- 
able [‘I. 

I -H!.r/~o.\-!,-h/i.72. I I /I-t-t -c,rri/~‘.\fl1-4-ol-6. I2 olirkc. (I 00 mg) mp 
171 173 Ly],) 5Y (c~<( 3.3) was separated from hypochaerin 
by dry column (C,Hh -EtOAc 4: I). The identity of this com- 
pound was established 1~) direct comparison (mp. IR, MS) 
with an authentic sample [3]. 

I1~pxhcrit~. II00 mg) mp 1 10 117 [TJ, - 64 (<‘(I 4.1). 
tfound: C. 6X.12: H. S.40. C, iHZi,03 Hz0 requires: C. 67.65; 
H. X.33”,;). IR r”‘!: 1760 (“;-lactone). 1690 (CO-C 5 membered 
ring). 1600 cm .I’ (double bond). 1JV I,,,, 229 nm (log c 4.2). 
PMR tCDCI,l: 6.1 (IH s Hi c’ 21. 3.85 (1H <’ J X.5 Hr. H-C,,). 
I.30 (dH complex Me C 4 Me Cm 10 Me-C-1 I). 

7icut/~c+ll of‘ 3a 11.itl1 KZC’OA. To a soln of 3a (400 mg) 
in MeOH (5 ml) was added a soln of 5”,, KzC03 (20 ml). The 
soln was heated under r&x for 2 hr. The reaction mixture 
was acidified with 5”,, H,SO,. extracted with EtOAc and 
dried. Removal of solvent icft a colourless gum which showed 
4 spots on TLC. Drq column chromatography of this gum 
qave lactoncs 4a (fractions 3 1x1. 2 (fractions 24 35). 1 (frac- 
tlonx 36 46) and 3h (fractions 4S 5X). 

Fmrc~riorl.5 3 i S: 1 I3 ~i”ti/h!.J~or,.\rllfirrlo,2e 4a. (50 mg) mp 
194-196 [z],, - 19.1 (c~u 1.34). (Found: C, 72.75: H, 8.01. 
C, sH2003 requires C. 72.55; H. XI?“,,). IR v$y; 1760 (y- 
lactone). 1730 (cvclopcntanone). 162(3 and YOOcm- ’ (double 
bond). PMR (cDCl,3): 4.99 [( IH s) and 4.68 (IH s). 
C-IC=CH,]. 1.25 (3H (I J 6 HI. Mc C 4). 1.75 (3H rl J 6Hz. 
MC-(‘ II). 

Epirncri~urio,~ o/‘4a lo 4b. To a soln of 4a (40 mg) in MeOH 
(? ml) was added a soln of lO”,, K ,CO, (4 ml). The soln was 
heated under reflux for 2 hr. Ti;e reaction mixture was acidi- 
tied with 5”,, HCI. extracted with CHCI, and evaporated to 
dryness. Dry column chromatography afforded 4a (IO mg) and 
4b (20~) mp X7 90. undepressed on admixture with the 
dihydroestafiatone. The IR spectra were superimposable. 

Fr(1crioi2s 24 35: ~rrolurt0rtr 2. (80 mg) mp I%155 _ [xl,, 
19.5 (ca 2.3). IR I,:,‘;: 1760 (;--1actone). 1690 ( co.c=c 5 

membered rm&). 1590 cm ’ (douhlc bond). I I\’ i,,,, 228 nm 
(log t 4.1). PMR (CDCI,): o 6.07 (IH s H-C‘ 1). 3.X5 (1H 
r .I 10 HL H (‘-6). 1.30 (9H complcv Mt% C-4 Me-C 10 
Me-C 1 I). The phqs~cal and spectral data of this compound 
are identical to those cited (51. 

FI-rrctior~.\ 36 46: I1~~/~&c~~ir1 1. Crystallization from Me, 
CO- petrol gave prisms (50 mgl mp 108 I 10 undepressed on 
admixture aith an authentic specimen of natural hypochaerin. 
The IR spectra were superimposable. 

FI-trc~rio,?s 48-5X: rlill!,d~oi.sol,lto/o-1-sutltotlic. lactorw 3b. 
Crystallization from MczCO~ petrol gave colourless needles 
(5Omg) mp I55 15X [y],, 35 (cn 3.5). IR \‘$T” 3410 (OH), 
I 760 (+ctone) and 1735cm ’ tcyclopentanone). PMR 
(CDCI,): 6 3.9 (IH I J IO H/ H C,,). 1.22 (3H s C-IO-Me). 
1.19 (3H d C4 Me). A mixed mp with an authentic sample 
of 3b obtained by saponification of 3a showed no depression. 

.Strr-~,o~llc~t,ti.sf~~ LII C,. A soln of 1 (I 0 mg) in CHCI, (1 ml) 
was stirred with neutral AIZOj. grade I (60 mg) for 2 hr at 
room temp. The soln M;LS filter-ed and evaporated to dryness. 
CrystalliraGon from MezCO~-petrol gave hypochaerin (8 mg) 
mp 108-i 10’ identified with an authentic specimen by the 
standard methods. 

S~~/7//rc~si.s of’ 5. (a) Ui/l!,illoi.soollofo-cr-.sarltotli~ lmrmr 3b. 
Santonin (log) in 4:5 HOAc HZ0 (1’80 ml) was irradiated 
with a hart mercury-arc (Hanovia 100 W) lamp in a quartz 
flask under reflux for 14hr. Removal of the solvent under 
red. prcs. afforded a gum which was passed through a dry 
column (ChH,-EtOAc; 1 : I). Elusion pa\-e IO-hydroxy-3-oxo- 
guai-4-en-h.12 olidc (1.5 g) ml? IhY I71 This compound 
(1.2 g) in EtOH (67 ml) wah hydrogenated over IO’:,, palladised 
charcoal (500 mg). The soln has filtered. evaporated to df-hness 
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and passed through a dry column (ChH,-EtOAc, 8:2). The Acknowledgements-We thank Prof. D. H. R. Barton (Imnerial 
eluted material (700 mg) after recrystallization from Me,CO- 
petrol had mp 153-158”. Mixed mp with 3b was undenressed 

College, L&don) for a sample of dihydroisophoto&a&onic 
lactone acetate. 

and the IR shectra were superimpbsable. 
(b) Dihydroisophoto-/%santonic lactonr (C, , epimer qf3b). To 

a soln of 3b (140 mg) in MeOH (2 ml) was added a soln of 
10% K2C03 (IOml). The soln was heated under reflux for 
2 hr. The reaction mixture was acidified with 57:: HCI. 
extracted with CHCl, and evaporated to dryness. Dry column 
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