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comparison with authenttc samples. 12-Acetyl ~ativatnol (1) (6H, s, two -OAc), C-Me smglets accumulated at 0.86 (9H) 
Mp 206-208” (Et,O-n-hexane); [cu]F -17 3” (EtOH; c 0.23). (Found C, 69.79; H, 8.61 Calc. for C26H380& C, 69.93, H, 
IR (KBr) vrnsx cm-’ 3440, 3380 (-OH); 3055, 770 (olefin), 8.58%) Compound 2 was tdentical m all respects with 
1710, 1260 (-OAc). NMR (60 MHz, CDCI,) 6 5.95 (2H, AB q, lativatnol trracetate [3] 
J 6Hz, C-15 and C-16 vmyhc protons), 5.18 (lH, m, WI,-. 
8Hz, C-12 equatortal proton), 3.28 (IH. m, WI,* 18Hz, C-l 
axial proton), 3.15 (2H, AB q, J 12 Hz, C-17 methylene), 2 11 Acknowledgement-The authors thank Dr J Borla, Botany 

(3H, s, -OAc), C-Me smglets at 0.88, 0 83 and 0 76 MS Department, Faculty of Pharmacy, Madrid, for the collection 

(70eV) m/e (rel mt.). 344 M’-18 (8), 302 Me-60 (100, base and botanrcal classdicatron of the plant material 

peak),.284 (36), 269 (20), 267 (18), 242 (22). 161 (20), 106 (90) 
92 (96) (Found. C, 72.61. H, 9.67 CZ2H3h04 requues C, 
72.89, ‘H; 9.45%) 1 de Quesada, T G., Rodriguez. B and Valverde, S (197.5) 

Acetylatton of 1 Treatment of compound 1 (50 mg) with Phptochemrctry 14, 5 17. 
Ac,O-Py 24 hr at room temp. gave 2 (51 mg) mp 124-12S”(aq 2 
EtOH), [o]“D’ -41.3” (CHCl,; c 0 61). IR (KBr) v,,, cm-’ 
3080,3070,770 (olefin), 1735, 1250 (-OAc) NMR 6 5 86 (2H, 3 
AB q. J 6 Hz, C-15 and C-16 vmyhc protons), 4 97 (lH, m, 
W,,2 7Hz, equatorral C-12), 4 53 (lH, m, W,,r 18Hz, axial 4 
C-l), 3.94 (2H, AB q, J 12 Hz, C-17). I.99 (3H, 5, -OAc), 2 03 
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In connection with our studies on the lupin 
alkaloids [ 1,2], variations in alkaloid content 
at various stages of seedling growth of Lupinus 
luteus were examined and a new alkaloid was 
observed in varying concentration at different 
times in young seedlings. The present report 
describes its isolation and characterizatron as a 
trans -4-hydroxycmnamic acid ester of (-)- 
lupinine, i.e. (-)-(trans -4’-hydroxycmnamoyl)- 
Iupinine (1). 

No detectable amount of 1 was found in the 

mature and immature seeds. and in the later 
stages of the plant’s growth. However, its 
concentration increased rapidly during the first 

4-8 day’s growth of seedlings; during further 
growth, the concentration fell gradually to a very 
low level 

The structure of 1 was determined by spec- 
trometric (IR, MS and NMR) data and by direct 
comparison with a synthetic sample, prepared as 
described in the Experimental. Both the natural 
and synthetic samples showed the presence of a 
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trace amount of the cis -isomer as a contaminant, 
formed during a treatment of 1 in daylight. 
Actually, the transformation of 1 into the 
cis-isomer was more rapid by irradiation in 
EtOH in UV light. 1 is possibly an intermediate 
in the biosynthesis of w-feruloyloxylupinane, 
isolated previously from the young leaves of the 
same plant by Podkowinska et al.[3]. 

EXPERIMENTAL 

NMR spectra were recorded in acetone-d6 with TMS as 
internal standard at 60 MHz, MS at 70 eV, and ORD m 95% 
EtOH. 

Plant mater& Seeds of Lupmus luteus were collected m 
June at the Kasluma area, Japan. Lupinus seedlings were 
grown m molstened vermiculite m the dark for 7-8 days at 
30” The testas were removed and then the whole seedlings 
were extracted immediately for the alkaloids 

I&&on of 1. Freshly harvested Lupmus seedhngs, 
grown from 2 kg of the seeds, were homogemzed in 95% 
EtOH and left overmght at 5-IO”, crude alkaloids (7.64g) 
were obtamed from the supernatant as a viscous pale yellow 
011 which crystallized partly on standing in refngerator. The 
total alkaloid fraction (4 1 g) was chiomatographed on a 
column of Si gel 60(4OOa, 70-230 mesh, Merck) with 
CH,Cl,-MeOH-cinc NH,OI?(90.9 l), 10 ml fractIoni being 
collected. R,‘s on Si gel TLC for 1, lupimne and sparteine, 
developed with the same solvent, were 0.62, 0.31 and 0.1, 
respectively, whdst weak spots with R,‘s of 0 94 and 0 18 
were also observed. After monitormg by TLC, the fractions 
were variously combined, from which 1 (0.15 g, about 4-5% 
of total alkaloids) was obtained as a lughly VISCOUS 011 which 
showed 1 spot on TLC in 4 solvents. Additional amount of I 
was further separated from the intermedlate fractions by 
preparative TLC MS: m/e 315 (M’, 8%), 168(5), 152(100) 
[4, 61, 147(9) and 119(6)[7] (see Fig. 1) IR. E:dcrn-‘, 3630, 

fig 1. Characteristic fragment Ions m the MS. 

3370(0H), 2807, 2767(trans-qumolizi&ne[8]), 1715(ester), 
1637(CH=CH), 1610, 1515(aromatlc), 1270(ester) NMR: (6, 
ppm) 4.40 (2H, d, J 6.5 Hz, =CH-C&-O-CO-), 5.40 (lH, b, 
OH). 6.39 (1H. d. J 16Hz. -CO-CH=CH-), 6.96 (2H. d, J 
9 Hz, P-sub’ aromatic), 7.58 (2H, d, j 9 Hz, P-sub &omatlc) 
and 7.68 (lH, d, J 16Hz, -CO-CH=CH-) The p- 
mtrobenzoate pale-yellow plates, mp 130-131” (from Et,O). 
IR: k.“: cm-‘, 1750,1710, 1640, 1530, 1345 (NO*) MS: m/e 464 
(M’, 5%), 152(100). (Found: C, 67.34; H, 6 08, N, 5 88 
CZ6H2,,06N2 requires C, 67 22, H, 6.08; N, 6.03%). 

Hydrolysis to (-)-lupinrne and trans-4-hydroxycmnamic 
acid. Heating of 1 (11 mg) in 5% NaOH (5 ml) at 85-90” for 

30 min gave equimolecular amounts of (-)-lupmme (5 mg) and 
trans -4-hydrocmnamic acid (5.5 mg): (-)-lupmme and trans - 
4-hydroxycinnamic acid were identified by means of mp’s, 
colour reactIons, and TLC, and by comparison of the IR and 
MS with those of authentic samples. 

Synthesrs. 1 was synthesized from (-)-lupinme (38 mg) and 
trans -p -acetoxycinnamoyl chloride (60 mg, m.p 119-121”) [9] 
according to a modification of the procedure of Bold0 et 
al. [lo] for the lupinme ester, mvolvmg the acetyl -denvatlve 
of 1 as mtermedlate. since the purlficatlon of the acetate of 1 
was difficult, It was treated with 2% HCI-Me,CO[ll] to 
remove the acetyl group. Synthetic 1 was purified by 
Sl gel column chromatography, developed with 
CHXl,-MeOH-cone NH40H(98.3 1 5.0.2). A pale yellow 
oil (63 mg) was obtained. The synthetic product and Its 
P-mtrobenzoate were found to be completely ldentlcal with 
those of the natural product m then IR, MS, NMR, and 
chromatographlc behavlour 

Trans-cls Inter-converszon. When the EtOH soln of 1 was 
lrradlated by UV lamp (365 mn) for 5 mm, the formation of 
the CIS Isomer was clearly observed, as previously described 
by Kahnt[l2] for hydroxycmnanuc acid derlvatlves, on 
cellulose TLC developed with: 1, 0.4% AcOH[13]; 2, 1 M 
(NH&SO4 m H20[3]. The trans and czs isomers of 1 were 
easdy dlstmgmshed by chromatography: the R,‘s for czs- 
Isomer obtained m these solvents were 0.54 and 0.68, 
respectively, whilst trans-Isomer had R,‘s 0 38 and 0 51, 
respectively. The cis-isomer eluted from the TLC plates was 
ldentdied by MS and UV UV(EtOH): cis, 314nm; trans, 
3 17 nm (cis-isomers m general absorb at shorter wavelengths 
than trans [13,14] 
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