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Abstract: The structure of balaenol, a new quinone-methide 

triterpene isolated from Cassfne balae has been deduced as 1 and 

the structure of the previously isolated balaenonol has been 

revised as 2 from their spectral dataincluding 2-D heteronuclear 

IH_I3 C shift correlated NMR spectra and n.0.e studies. 

In our continuing interest on quinone-methide and phenolic triterpenoids of Celastraceae, we have 

investigated the triterpenoid pigments of the root outer bark of Cassine balae I=Elaeodendron balae1 

and in this paper we report the structure of two 14(15)-ene-quinone-methides, balaenol (I) and 

balaenonol (2). The structure (4) previously proposed2 for balaenonol has been revised as (2). 

The structure of the only one related ene-quinone-methide known in nature thus far, netzahualcoyone(3) 

has recently been determined,by X-ray analysis.3 Previous investigations of C. balae have led to 

the isolation of pristimerin, tingenone, 20_hydroxytingenone, olean-12-en-3B,lla-diol, 38,29-dihydr- 

oxy-D:B-friedo-olean-5-ene and an ene-quinone-methide whose structure was erroneously postulated 

as ($.2 

The phenolic fraction of the hot light petroleum extract of the outer root bark of C. balae on 

chromatography afforded, in addition to several other pigments, two reddish brown quinone-methides, 

balaenonol and balaenol. Balaenonol, C28H3404,4 m.p. 205-208'C, had a UV spectrum [ Xmax (EtOH, 

log e) 256(4.00) and 446(4.02)] suggesting that it had a chromophore with a greater conjugation 

than in pristimerin (UV 423 nm);5 but identical with those reported for pristimerinene (5)6'7, 

hydroxy-pristimerinene (i)6'7 and netzahuazlcoyone (2).3 The IR spectrum showed the presence of 

hydroxy (3450-3200 cm-I), six-ring carbonyl (1705 cm-') and conjugated carbonyl (1602 cm-') 

functions. Its 'H NMR spectrum at low field is very similar to those of (z), (2) and (a). 

Analysis of 'H NMR, +i-lH COSY NMR, 13C NMR (off-resonance and broad-band decoupled) and 'H-13C 

shift correlated NMR spectra (Fig. 1) allowed assignment of all the 'H and 13C signals (Fig.3.). An 

n.0.e. enhancement of 10% of the doublet due to 7-H at 6 6.21 on irradiation at al.77 (signal due 

to methyl group at C-15) further suggested the structure of balaenonol as (2.) and not the 

previously assigned structure (4). The stereochemistry at C-20 and C-21 was tentatively assigned 

as B on the basis of coupling constants and the n.0.e. data (see Fig. 4). 
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Fib. 1. .Contour plot of the ‘H-l3 C shift-correlated IMX spectrum of Balaenonol (2). 

The ‘II shifts are shown on the sbcissa and the 13C shifts on the ordinate. The multiplicities of the 
carbon signals were determined by means of off-resonance, and are indicated as s,d,t-and q: spectrum 
obtained with the usual pulse sequence and data processing was performed with the standard JEOL software. 
The spectral widths were 1700 Es in fl and 6000 Hz in f 
with a 512 x 2048 data point matrix. 

2, giving digital resolutions of 6.6 and 5.8 Hz 
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Scheme 

Balaenol, C2BH3603,4 m.p. 139-140°C, had a UV spectrum similar to that of balaenonol. Its IR 

spectrum indicated the presence of hydroxy (3500-3200 cm-l) and conjugated carbonyl (1596 cm-') 

functions. 'H and l3 C NMR signals were assigned as for balaenonol (2) and by comparison with those 

for pristimerin. These assignments are shown in Fig. 2. These spectral data suggested structure 

($ for balaenol. 

Biosynthetically, 14(15)-ene-quinone-methides could arise from the corresponding 

quinone-methides by a dehydrogenation followed by a series of rearrangements (Scheme). 

Acknowledqements: We thank Prof. S. BalaS.ubramaniam for identification and supply of plant 

material; Drs. Akio Sonoda, Toshihide Yamada and Y. Ichikawa of Otsuka Pharmaceutical Co. Ltd., 

Osaka for some spectral determinations; Dr. M. Pomponi for copies of spectra of some 

quinone-methides; Mr. V.B.Ratnayake for technical assistance; Mrs. S.C. Weerasekera for preparation 

of the manuscript; Natural Resources, Energy and Science Authority (Sri Lanka), International 

Foundation for Science (Sweden) and International Seminar in Chemistry (Sweden) for financial 

support. 

References and Notes 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Part 15 in the series 'Studies on Terpenoids and Steroids', for Part 14, see C.B. Gamlath and 

A.A.L Gunatilaka, J.Chem.Soc. Perkin I, submitted. 

G.Weeratunga, Chemistry in Sri Lanka, 1984, 1, 18; Ph.D. Thesis, University of Peradeniya, 

Peradeniya, Sri Lanka, pp 96-97. 

A.G. Gonzalez, B.M.Fraga, C.M. Gonzalez, A.G. Ravelo, E. Ferro, X.A. Dominguez, M.A. Martinez, 

J. Fayos, A. Perales and M.L. Rodriguez, Tetrahedron Letters , 1983, 24_, 3033. 

The composition confirmed by high resolution mass spectrometry. 

K. Nakanishi, H. Kakisawa and Y. Hirata, J.kner.Chem.Soc., 1955, 77, 3169. 

F. delle Monache, G.B. Marini-Bettolo, M. Pompani, J.F. de Mello, 0. Goncalves de Lima and R.H. 

Thomson, J.Chem.Soc. Perkin I , 1979, 3127. 

Structures of these ene-quinone-methides may require revision. 

(Received In UK 5 November 1987) 


