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cur rent ly  with the quan t i t a t ive  analysis  o f  the  beha -  
vioral  s o m a t o - m o t o r  and  v i sce ro -motor  mani fes ta -  
tions, can  p rov ide  a comple t e  p ic ture  o f  the in terac t -  
ing waking  and  s leep processes,  in an imals  and  man .  
This concept  o f  an in tegra l  waking-s leep  funct ion  and  
the use o f  h igh ly  e l abo ra t ed  techniques  will  a l low a 
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funct ional  unde r s t a nd ing  o f  wakefulness  and  o f  the  
cor respond ing  c o m p l e m e n t a r y  s leep funct ion.  

Al l  co-authors  o f  this survey deserve  full  c redi t  and  
gra t i tude  for having  s u m m a r i z e d  the ch ie f  aspects  o f  
s leep and  expressed their  pe r sona l  concept ion.  
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Structure of effusol: A new phenolic constituent from Juncus effusus 

J. Bhattacharyya 

Department of Chemistry and Geology, Clemson University, Clemson (SC 29631, USA), 18April 1979 

Summary. Effusol, a relatively rare alkylated phenolic 9, 10-dihydrophenanthrene has been isolated from Juncus effusus. 
Its structure has been established mainly on the basis of  1H and 13C-NMR spectra. 

Juncus effusus (NO Juncaceae), popularly known as 'com- 
mon rush', grows abundantly in moist depressions, edges of 
ponds and lakes and fresh water marshes in Southeastern 
United States. Our interest in the chemistry of Juncaceae 2'3 
led us to investigate this fresh water rush. The CHC13 
soluble part of the 95% EtOH extract of  the aerial parts of 
J. effusus, upon column chromatography, PTLC, and crys- 
tallization yielded, inter alia, effusol, C17H1602 (M-t-252), 
m.p. 177-178 ~ and juncusoP. In this communication, we 
wish to report the structure of effusol as 1, based on 
chemical and spectral (1H and I3C-NMR) evidence. Effusol 
is the first example of a phenolic 9,10-dihydrophenanth- 
rene isolated from a fresh water Juneus having both alkyl 
and vinyl groups in the skeleton. The alkylated 9,10- 
dihydrophenanthrenes which are present in both J. effusus, 
a fresh water species and J. roemerianus, a salt water 
species 3, seem to be characteristic of  the genus. 
Effusol, upon acetylation with Ac20 and Py afforded a 
diacetate, C21H2404(M+336 ) suggesting that both the O 
atmos are present as OH functions in the parent compound. 
The IR-spectrum of effusol in nujol showed bands at 3380 
(OH), 1600 (Ar) and 910 (monosubstituted vinyl) cm -l .  A 
4H singlet at 2.66 ppm in the 60 MHz 1H-NMR spectrum 
of  effusol in (CD3)2CO is typical of 9,10-dihydrophenanth- 
renes 5. The ~H-NMR spectrum also showed a peak at 2.23 
(s, 3H, Ar-CH3),  typical ABX type of signals for a vinyl 
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group at 5.20 (1H, JRx = l lHz;  JAB=2Hz), 5.63 (1H, JAx= 
17Hz; JAB=2Hz) and 6.95 (1H, JAx=17Hz; JBx=l lHz ;  
JAB=2Hz) ortho aromatic proton doublets at 6.73 (1H, 
J =  8Hz) and 7.23 (1H, J =  8Hz) and 2 meta aromatic proton 
doublets at 6.76 (1H, J =  1.5Hz) and 6.93 (1H, J =  1.5Hz) 
ppm. The lowfield ortho coupled proton at 7.23 ppm 
indicates that the C-3 and C-4 in effusol are unsubstituted. 
The lH-NMR chemical shifts strongly suggests that ring A 
of effusol (1) is identically substituted as the corresponding 
ring in juncusol (2). The presence of only 1 aromatic proton 
at a field lower than 7.00 ppm indicates that C-5 in effusol 
is substituted 2. Therefore, in view of the presence of 2 meta 
related protons in the tH-NMR spectrum, C-7 in effusol 
must also be substituted. Effusol gives a negative Gibbs 
test 5 showing that the positions para to OH groups are 
substituted. Therefore, 1 of the OH groups must be placed 
at C-7 and consequently, the vinyl group is present at C-5. 
The co-ocurrence of effusol and juncusol indicates struc- 
ture 1 for the former which is supported by the 13C-NMR 
spectrum. 
The 13C-NMR spectrum of effusol showed 17 signals 
corresponding to 17 carbons in the molecule. The chemical 
shifts in ppm, indicated in 1, were assigned on the basis of  
the direct analysis of the non-protouated centers, partially 
and completely decoupled spectra and by comparison with 
the spectrum of juncusol 6. The ~3C-NMR spectrum of 
effusol is very similar to that ofjuncusol with the following 
significant difference: In place of a singlet at 120.6 ppm 
(C-3) and a quartet at 13.2 ppm (C-3-CH3) in the spectrum 
ofjuncusol, as indicated in 2, there is an additional doublet 
at 113.6 ppm (C-6) in the spectrum of effusol. 
Therefore, effusol should be represented by 1. 

The author thanks Dr H.P. Benecke, for the 1H-NMR, Dr R.H. 
Bailey for the MS and Miss Patricia Cofer for the collection of 
the plant material. Thanks are also due to Prof. R.A. Abramo- 
vitch, for a generous supply of chemicals and his interest. The 
use of the facilities of this Department is also gratefully ac- 
knowledged. 



28 

2 J. Bhattacharyya and D.H. Miles, Tetrahedron Lett, 1977, 2749. 
3 D.H. Miles, J. Bhattacharyya, N.V. Mody, J.L. Atwood, 

S. Black, and P.A. Hedin, J. Am. chem. Soc. 99, 618 (1977). 
4 Satisfactory C, H analyses were obtained for the new com- 

pounds. 

Experientia 36 (1980), Birkh~iuser Verlag, Basel (Schweiz) 

5 A.D. Cross, H. Carpio and P. Crabbe, J. chem. Soc. 1963, 5539. 
6 F.E. King, T.J. King and L.C. Manning, J. chem. Soc. 1957, 

563. 
7 S.W. Pelletier, N.V. Mody, J. Bhattacharyya and D.H. Miles, 

Tetrahedron Lett. 1978, 425. 

Milanj i lactones  A and B, two novel cytotox ic  norditerpene di lactones from Podocarpus milanjianus Rendle  1 

J.A. Hembree,  Ching-jer Chang, J. L. McLaughl in  and J. M. Cassady 1 

Department of Medicinal Chemistry and Pharmacognosy, School of Pharmacy and Pharmacal Sciences, Purdue University, 
West Lafayette (Indiana 47907, USA), 17April 1979 

Summary. Two new cytotoxic nordi terpene dilactones, milanjilactones A (3) and B (4) have been  isolated from the stem 
bark of  Podocarpus milanjianus Rendle  and characterized, on the basis of  spectroscopic evidence, as 1,2-dehydro 
derivatives of  nagilactones F (1) and G (2). 

The genus Podocarpus (Taxaceae) is a rich source of  
terpenic substances from which a number  of  nordi terpene 
dilactones have been isolated 2. Earlier we reported that the 
stem bark of  Podocarpus milanjianus Rendle,  f rom Kenya, 
contained 2 nordi terpene dilactones (nagilactones F and G, 
1 and 2) which were cytotoxic to 9 KB nasopharynx carci- 
noma cells 3,4. Similar activity directed fractionation has 
now led to the isolation of  2 additional cytotoxic com- 
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ponents, milanjilactones A (3) (EDs0= 4 x 10 ~ #g/ml)  and 
B (4) (ED50= 1 • 10 - i /zg/ml) .  The  active mixture of  3 and 4 
( E D s 0 = l x  10 -2 /zg/ml) was separated from extracts 3 
containing 1 and 2 by C-18 reversed-phase silica gel column 
chromatography. Mult iple development  preparat ive-layer 
chromatography on silica gel then resolved 3 and 4, 
Milanji lactone A(3),  m.p. 23%238 ~ C19H220 s (M + m/e  
330.144), showed UV absorption which supported the 
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The PMR-spectra a of nagilactone F (1), nagilactone G (2), milanjilactone A (3), milanjilactone B (4), podolide b (5) and podolactone D c (6) 

Com- 
pound H-1 H-2 H-3 H-5 H-6 H-7 H-11 H-14 H-16 H-17 H-18 H-20 

1 - - 1.59d 5.08td 6.19dt 5.76d 4.88q 0.98d a 1.20d d 1.34s 1.16s 
(4.7) (4.7, (4.7, (1.7) (1.7, (6.8) (6.8) 

4.7, 1.7) 1.7, 1.7) 1.7, 1.7) 
- 1.85d 4.94dd 3.95d 5.96s 4.43d 1.10d d 1.08d d 1.29s 1.16s 

(4.4) (5.5, 1.5) (1.5) (3.7) (8.0) (8.0) 
(5.80-5.92) - 2.01d 4.95dd 3.96d 5.97s 4.34d 1.08d d 1.10d d 1.35s 1.24s 

(5) (5, 1.4) (1.4) (3.8) (6.7) (6.7) 
(5.80-6.05m) - 2.10d 5.06td 6.19dt 5.75d 4.88q 0.98d d 1.20d d 1.38s 1.24s 

(4.7) (4.7, (4.7, (1.7) (1.7, (6.8) (6.8) 
4.7, 1.7) 1.7, 1.7) 1.7, 1.7) 

(5.80-6.03) 1.85d 4.94dd 3.90d 5.97s 4.40d 1.06d d 0.92d d 1.20s 1.03s 
(5.5) (5.5, 1.5) (1.5) (3.7) (7.0) (7.0) 

5.88d 5.75m 2.05d 5.06dd 5.25d 6.19s 4.89s - 1.29s 1.15s 
(10.5) (10.5,3.5, < 1) (5.0) (5.0, 1.3) (1.3) 
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a PMR-spectra for compounds 1-5 were obtained in CDCI 3 on a Varian FT-80 Spectrometer. Shifts are reported in ppm (6); J=  Hz; 
d= doublet of doublets, dt = double! of triplets, td = triplet of doublets, q = quartet, m = multiplet, b Authentic sample, c Reported 5 in 
pyridine-ds, d May be reversed, e Chemical shifts in pyridine-ds: H-16 and H-17, 1.01d (6.7), 1.15d (6.7); H-18, 1.38s; H-20, 1.17s. 


