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The eeede of Caeealplnia bonducella’ contain three bitter 

principles: a-caesalpin, P-caeaalpin and y-eaesalpin. There 

compounds have been the eubjet of prolonged Investigation, 

eepecially by P. Q.Khuda and M.E.Ali. 2’ 394 Ae yet, however, ncno 

structures are been propoeed for these compounds. 

a and p-caeealpin, ieolated in small quantity, are crietallino, 

the moat abundant conetltuent, y-caeealpln, ie amorphous. 

From the seede of Caeealpinla bonducella we leolatod, amng 

other products, an amorphous bitter eubetance,whlch, on alkali- 

ne hydrolyele,afforded acetic and myrietic acid8 (recognized ae 

methyl eeter by gas chromatography) and a crletalllne bitter 

compound (I) appeared to be identical with hydrolyeed y-caerlpin 

of M.Q.Khuda and H.E.Ali.Therefore,we think the amorpl$oue bitter 

substance we have Isolated to be y-caeealpin. 

The molecular formula of I la C2CH3006 (molecular weight 
L~,tleoH 

determined by mass epectrometry? , m.p. 251° (acetone); [a],, +40.7: 

‘All compounds reported gave eatirfactory analyeee. Mace ape- 
ctra were measured with a Atlae Werke CH inetrument; lDLB 
spectra with a Varlan Aeeoclatee (60 MO) deing tetramethyl- 
eilane as an internal reference; IR epectra In nujol with a 
epectrofotometer Perkin-Elmer Mod. 21 - NaCl priem. 
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x 'iti: 215.5 nyl (L 8600); 3,,3.500, 3.400, 3330 (OH) 1653, 

1571, 1510 mlraxl)5; R'MR (deuteriopyridine): 

0.98 6 (PPrn) (8) 3H m3-cg 

1.33 (8) jH CH3-C;/ 

1.66 (s) 6Ii 

6.736 

CH3-C$ 

(a) (J = 2 cps) 1H 
C 

llrp 

H 

7.46 (a) (J = 2 cps) 1H C H 
I consumed two moles of perphtalic acid and gave the characte- 

ristic colour reactions of furan ring (e.g. the Rhrlich reaction) 

Auetylation of I yielded a diacetate (II), m.p. 148-500; 

3420, 3300 (OH) 1740, 1710, 1250 (ester) 1650, 1590, 1510 (fu- 

ran) cm -l; RMR(CDC13): 

1,07 6 (PPm) (s) 3H CH3-C$ 

1.17 (s) 6~ CH3-Ce 

1.49 (s) 3H CH3-C-OH 

1.97 (8) 3H CH3COO- 

2,05 (s) 3H CR3-coo- 

6936 (d) (J = 2 cps) 1H ' 
H 

7.21 LU (d) (J = 2 cps) 1H C H 
II is reconverted to the parent compound by treatient with alkali 

Selenium dehydrogenation of I afforded a mixture of alkyl- 

naphthalenes. Among them, we are able to identify 1,2,5-trimethyl 

naphthalene by a comparison , on gas chromatography, with a spe- 

cimen of the same_naphthalene afforded by dehydrogenation of mar- 

rubin*, 

When compound I was hydrogenated catalitically and reduced 

with RJ and red P, its following dehydrogenation geve in good 

yields an hydrocarbon C18H18 (molecular weight determined by 

mass apeotrometry) identified with 1,8-dimethyl-2-ethylphe- 

*We axe greatly indebted to prof.E.Shigi for a sample of 
marrubiin. 
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nantrene (picrate m.p. 1500, 2,4,6_trlnitrobenzene adduct 

m.p. 168°).7’8 Its structure w88 confirmed by a direct compa- 

rieon, on gas chrometography, with an authentic sample of 

1,8-dimethyl-2-ethylphenantrene? 

These results together with the molecular formula, chemi- 

cal and spectral evidences described, can be rationalieed in 

terms of the partial structure: 

2 CH3-CG 

2 OH acetylable 

3 OH hindered 

Treatment of I with anhydrous copper sulfate in dioxane 

at room temperature (or sublimation st 240° in high vacuum) 

gy;;I c20 28 5 R 0 with loss of one mole of water, m.p. 134-70, 

A lnrr 236 rnp (E 8040), 212 my (E 8100). 

Acetylation of III afforded a diacetate (IV) C24R3207, m.p. 
MIOH 

217-9O, h...,, 236 rny~ (E 10.400), 210 *y (E 11.700); 

3430 (OH) 1750, 1735 (ester) 1820, 1658, 1410, 890 (CH2=C<) 

1645, 1588, 1512 (furan) cm”; RblR (CDC13): 

*We are greatly indebted to dr.T.J,King and dr.D.l?asipurl for 
the samples of 1 ,&dimethyl-2-ethylphenatrene. 
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1.12 6 (PPd (0) 6B CH3-C t 

1.19 (8) )R CH3-C $ 

1.97 (8) 3H cH3-coo- 

2.08 (6) 3H CH3-COO- 

4.81 (8) 1H 

4.95 (8) 1H I 
CH2=C : 

6.38 (d) (J = 2 cpe) 1H 
C 

IU 

H 

7.21 (d) (J = 2 cpe) 1H c 
0 

H 

The IB end NMR spectra of IV indloate the presence of a 

OH2=C : function instead of the hydroxyl-bearing methyl group 

(1.49 6) as in diacetate II. The W absorption euggesteb the 

double bond formed on dehydratation is conjugated to furan ring. 

On the baele of theee obeemtione the partial structure 

of I o&n be put as: 

2 CH,-Ct’ 

2 OH acetylable 

2 OH hindered 

liitric oxidation of I gave a,a-dimethylglutaric acid ( l- 

dentidied as dlmethyleeter by maae epectrometry and on a coapa- 

fieon with an authentic eample). From the result of this degra- 

dation reaction-it ie apparent that a gem -dimethyl group ie 

present at C4 and the poeltione 2 and 3 are free from hydroxy- 

1ic fknotion. 
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The y-caeaalpln hydrolyeed (I) consumed one mole 0s aodium 

metaperiodote to give the aldelyde (V) C20H2806r r.p. 198-2000 

(dec. ); A::: 224 mp (c 48001, b'm.13500, 3380, 3330 (OH) 2820, 

2700, 1730 (CHO) 1650, 1580, 1505 (furoa) cm-‘; RHE ( deuterlo- 

pyridine) I 

0.98 6 (PPIU) (a) 3H CE3’C$ 

1.16 (e) 3H CH3-C < 

1.34 (8) 3H CH,-C; 

1.62 (e) m CH3-c c 

5.31 (d) (J = 9 cpe) 1H &C-OH 

6.70 (d) (J = 2 opts) 1H 
C 

IU 

H 

7.44 (d) (J - 2 ape) 1H C H 

10.03 (e) 1H &o- cf 

From this reaction it ie evident that I hae a cyclia v&-glycol 

group, one hydroxyl group,at least, being secondary ( II did 

not react with eodium metaperiodate). 

The epectrel data of V are in agreement with the preemoe 

of 0~1~ carbonilic group, aldehydlc, tertiary and rtrongly hinde- 

red (UV absorption is not affected by thloeemicarbacide). 

Acetylation of V yielded a monoacetate (VI) C22H3007, m.p. 

143.50; h,,, “‘” 214 mp (C 7000); v mar3570, 3475 (OH) 2820, 2700, 

1736 (CHO) 1768; 1199 (ester) 1650, 1600, 1510 (furan) cm-‘; 

HMB (deuteriopyridine): 

0.97 6 (ppm) (e) 

1.14 (8) 

1.35 (8) 

1.60 (8) 

2.09 (e) 

6.40 (d) (J = 9 cpe) 

6.66 (d) (J = 2 cpe) 

7.43 (d) (J = 2 cpe) 

10.05 (e) 

3a cli3-cc 

3H CH3-C =_ 

3H CH3-CC 

3a CH3-C=_ 

3H CH3-COO- 
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The foregoing results and the achievement of a tertiary al- 

dehyde on oxidation with sodium metaperiodate lead to put the 

vie-glycol function into the positions 6 and 7 of ring B. - 

V has been considered to be an internal al?ol condensation 

product of the dialdehyde VII transformed in one of the two 

possible way indicated below: 

HC) tH0 

One hydrogen atom, at least, should be in a-position to the 

vie-glycol group. 

In addition, the NMR spectra of V and VI showed a doublet, 

centered at 5.31 and 6.40 b (ppm) respectively, due to the pro- 

ton of the group arising from the aldolization: >C(CNO)-C$OH)-CFI/, 

These facts can be rationalised with the presence of two 

hydrogen atoms in the positions 5 and 8 of I. It is now possi- 

ble to extend the partial structure of I as followed: 

0 n 

&, 

1 CH -C= 
3. 

) 2 OH hindered 
H OH 

H H C% 
I-! H 
H Ii OH 

CH, Ct$ m ' 
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The behaviour of I towards acetglation and periodic oxidation 

and the laok of aromatiaation of ring C under vigorous condl- 

tions lead to following structure for I: 

I 

In the foregoing structure one of the hindered hydromyl 

groups is secondary: accordingly lWR spectrum of I (deuterio- 

pyrldine showed a single broad peak at 3.75 6(ppm). 

From the biogenetic point of view I can be regrded as a 

diterpenoid which does not obey the isoprene rule. Before now 

examples of 14-methyl group were known In rinhaticoic 7 and 

vouacapenlc acids. 9 The 9-methyl group may be derived, by the 

methyl migration indicated below, from the position 10 as In 

rosenonolactone: 10 
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?urther work on the conetitutione end etereochemietry 

of the Caeeolpinla bonducella bitter principles Is in progreee. 

Aoknow$edwlent.- We ehould like to express our gratitude to 

dr. 0. lenclni and T. Salvatori of Laboratori Riuniti SRAM for 

maee spectra, to dr.G. 0. Gal10 and A. Vigevanl of Lepetit S.p.A* 

for proton magnetic resonance and to dr. G. Ricca for infrared 

spectra. 
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