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Abstract-Two new compounds, a cyclohexadlenone, hallerone and a cyclohexenone, hallendone, were Isolated from 
Hallerta luclda Their structures were established on the basis of spectroscopic data and by chermcal behavlour 
Hallerone was converted mto hallendone 

INTRODUCTION 

Hallerza lucuia L 1s utilized for magic purposes (against 
evil, wizards and bad weather) and m folk medicine m 
Southern Africa Its dried leaves were moistened wrth 
water by the Zulu, and the ~ulce IS put mto the ear for the 
rehef of earache [l] 

The genus Hallerla has never been phytochemlcally 
examined hitherto As a part of our mvestlgatlons on 
African medlcmal plants, we now report the lsolatlon 
from the leaves of H luclda of two new compounds, a 
cyclohexadlenone, hallerone (1) and a cyclohexenone, 
hallendone (2) 

RESULTS AND DISCUSSION 

Substance 1 (0 16% of the leaves) was obtamed as a 
runny 011 Its molecular formula was C10H1204 and It 
showed a UV maximum (MeOH) at 231 nm (log ~3 92) 
and IR bands (CHCI,) at 3400, 1730 and 1670 cm- ’ A 
cyclohexan-2,5&enone structure was indicated for 1 on 
the basis of the aforementioned data and the ‘H NMR 
signals (CDCIJ) at 66 17 (2H, d, J = 10 Hz, H-2 and H-6) 
and at 6 97 (2H, d, J = 10 Hz, H-3 and H-5) 

A hydroxyl group (6425, s (br), exchangeable with 
DzO) and the sequence -CH&H,OAc, deduced from 
the NMR signals at 62 14 (2H, t, J = 6 Hz, H,-1’), 4 17 
(2H, t, J = 6 Hz, HJ’) and 2 03 (3H, s, AC), were located 
on C-4 Taken together these data are m agreement with 
structure 1 In agreement with the presence of a free 
hydroxyl group hallerone was readily acetylated with 
pyrldme and acetic anhydrlde to give the acetyl denvatlve 
C12H1405 (3) That acetylatlon of the tertiary alcohohc 
group had occurred was confirmed by the downfield shift 
of C-4 (AS6 8 ppm) and the upfield shift of C-3 and C-S 
(A63 9 ppm) on comparison of the 13C NMR spectra of 3 
and 1 (see Table 1) The mass spectra of 1 and 3 did not 
contam parent peaks due to the easy loss of 42amu 
(ketene) from the acetyl group of the prunary alcohol 

Hallerldone (2) (0 26 % of the leaves) was a runny 011 Its 
molecular formula was CsH1003, [M]’ at m/z 154 (9 %), 
and It had a UV maximum (MeOH) at 234 nm (log ~3 37) 
and IR bands (CHCl,)at 3400and 1670 cm-’ Incontrast 

Table 1 ‘% NMR chermcal shift assignments for 

1-4 (25 2 MHz, CD&, TMS as tnt standard) 

C 1 2 3 4 

1 185 5 197 7 1843 195 4 
2 127 4 39 2* 128 2 396 
3 1514 808 147 5 795 
4 680 747 748 807 

5 1514 1492 147 5 1441 
6 1274 1276 1282 1290 
1’ 388 39 7+ 380 386 
2 596 659 58 7 653 
COCH, 208 204,208 21 1 

CWHs 1707 1686,1699 1697 

*These signals may be reversed 

to hallerone the’H NMR spectrum of hallerldone showed 
only two olefimc protons mutually coupled (J = 10 Hz) at 
66 02 and 6 86 (H-6 and H-5, respectively) The latter 
signal showed an addltlonal long-range W coupling 
(CH-CXJH, J = 15 Hz), which was confined to 

a planar zig-zag configuration Hic’$c\H, with H-3 

(64 28, dt) which was further coupled (J = 4 Hz) with two 
hydrogens at C-2 (62 70, m). As m hallerone the quater- 
nary C-4 bears a hydroxyl g~oup and the sequence 
-CH,-CH#-[62 30, t(br), J = 7 Hz, Hz-l’ and 3 96, 
t(br), H,-2’1 which was cychzed onto C-3 gvmg rise to a 
tetrahydrofuran rmg The structure 2 for hallerldone was 
thus assigned unambiguously 

As m hallerone acetylatlon of the tertiary hydroxyl 
group of hallendone to gve 4, C1,,HiZ04 ([Ml’ at m/z 
196,5 %), shifted the signal of C-4 downfield (A66 0 ppm) 
and the signal of /I carbons C-3, C-5 and C-l’ upfield (see 
Table 1) 

The stram of the Dreldmg model, and much more so the 

plananty of the sequence c(3)\ H/ /c(5)\ rules out 
C(4) H’ 

the posslblhty of the trans Junctton between the two rmgs 
m 2 Moreover, the lack of slgmficant rotatory power of 2 
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and 4 m different solvents shows that hallerldone 1s a 
racemlc mixture of the CIS form This suggests that 2, 
whose presence m the ongmal source has been confirmed, 
may be formed by the non stereospecific cychzatlon of 5 

On alkaline hydrolysis 1 was directly converted into 2 
The latter, m turn, by reaction with semlcarbazlde hydro- 
chloride and sodium acetate gave the correspondmg 
semlcarbazone (C9HllNJ02, mp 125-126”) Hrlth slmul- 
taneous dehydration between the tertiary hydroxyl group 
and H-3 

Hallerone and hallendone represent two new cyclo- 
hexenones with a qumol structure Although described, 
natural cyclohexadlenones and cyclohexadlenols [2] are 
so far rather rare m the literature The fi-glucoslde of 5 (6) 
has been Isolated from the leaves of Cornus fernma Miller 
(Cornaceae) [3] After enzymlc hydrolysis 5 was not 
isolated but was transformed mto the corresponding 
dlacetate 3 Another similar qumol, which by rearrange- 
ment has blogenetlc potential for the formation of 
aromatic rings, 1s Jacaranone 7, a methyl ester isolated by 
Ogura et al from leaves and branches of Jacaranda 
caucana Plttler (Blgnomaceae) [4] which displays cyto- 
toxic and antltumour activities and which occurs also in 
other Jncaranda species [5] Closely related to hallerldone 
(2) 1s lactone 8, patented for Its anti-ulcer activity [6], 
which was obtamed by acldlc hydrolysis of the synthetl- 
tally prepared ester 9 It was also obtained by acidic 
hydrolysis of an unusual mixture of esters, resulting from 
two or three residues of the correspondmg acid of 9,10, on 
positions 2, 3, 4 or 6 of glucose, isolated from Seneclo 
ambau&~ (Compositae) [7] 

The presence of these cyclohexanones and related 
qumols m the metabolism of plants of different families 
(Cornaceae, Scrophulanaceae, Bignomaceae, Compos- 
ltae) mdlcates that these products may not be specific 
secondary metabohtes but may represent an aspect of 
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primary metabolism connected with the prephemc- 
shlknmc-chorismlc acids route as evidenced by the close 
structural slmllanty of these products with prephemc 
acid 

EXPERIMENTAL 

‘H and ‘“C NMR CDCl,, TMS as internal reference, 
separations were monitored by TLC on s111ca gel F2s4 (eluent 
EtOAc) The spots were detected by spraymg wzth amsalde- 
hyde-H2S04 reagent 

Plant muterzal Leaves of Hallerza luczda L were collected zn 
the Botamcal Garden of Rome m June 1983 

Extractzon and separation The fresh leaves of H luctda (420 g) 
were ground and extracted ( x 3) with EtOAc The reszdue, after 
evaporatzon under vacuum, amounted to 19 g A portIon (7 g) of 
the reszdue was submitted to countercurrent dzstnbutzon In a 
Crazg Post apparatus (10 10 ml, upper and lower phase) using the 
solvent system H,O-EtOH-EtOAc-cyclohexane (5 2 5 2) Two 
mam substances were obtamed hallerone (1) (K, = 0 55,252 mg, 
0 16% of the startzng materzal) and hallerldone (2) (K, = 0 25, 
4OOmg, 026%) 

HaIlerone (1) 011 (Found C, 6088, H, 622 Cz0H1204 
requzres C, 6121, H, 6 17%) UVl&H 231 nm (log E 3 92), 
IR vCGXa3 cm-’ 3400,173O and 1670, zH NMR see text, MS m/z 
(rel mt ) 154 (8), 136 (47), 110 (46), 109 (89), 88 (99). 43 (100) 

Acetylatzon of 1 Compound 1 was acetylated wzth AC& 
C,HsN at room temp ovemzght After evaporation of the 
reagents under vacuum and CCD of the residue between 
H,O-EtOH-EtOAcqclohexane (5 2 3 4) 3 (K, = 0 7) was 
obtamed 011 UV and ‘H NMR data zn agreement with those 
reported m literature [3] MS m/z (rel znt ) 196 (24), 154 (43), 137 
(56), 136 (lOO), 123 (36), 119 (85), 110 (66), 108 (95), 43 (100) 

Hallerzdone (2) 011 (Found C, 6195, H, 660 C8Hz003 
requires C, 62 32, H, 6 54 % ) UV ,IEH 234 nm (log s3 37), 
IR vza3 cm-z 3400 and 1670, zH NMR 62 30 (2H, t(br), J 
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= 7 Hz, Hz-l’), 2 70 (2H, m, J._, = 16 Hz and J,, = 4 Hz, Hz- 
2), 3 96 (2H, t(br), H&Z’), 4 28 (lH, dt, J,, = 1 5 Hz, H-3), 6 02 
(lH, d, J = 10 Hz, H-6), 6 86 (lH, dd, H-5), MS m/z (rel mt ) 154 
[M]+ (9), 112 (33), 110 (81), 82 (lOO), 68 (53), 54 (40) Semtcarba- 
zone of 2, wtth stmultaneous dehydratton Orange crystals from 
H20, mp 125-126” (Found C, 5617, H, 582, N, 2170 
C9HllN302 reqmres C, 55 95, H, 5 74, N, 2175 %) ‘H NMR 
(CD,OD) 62 94 (2H, t(br), J = 7 Hz, Hz-l’), 3 32 (2H, s(br), Hz- 
2), 3 84 (2H, t(br), H,-2’), 6 54 (lH, d, J = 8 Hz, H-6), 6 98 (lH, d, 
H-5) 

submltted to CCD as for 2 The compound was ldentdied as 2 by 
direct comparison 
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