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Sideritis sicula. Direct comparison (m.p., IR, NMR) 
proved the identi ty of the products: hence natural  
eubotriol does have structure (I). 
Eubol (II) C2~H3~O4, m.p. 190-191~ (bright prisms from 
AcOEt), gave a negative TNM test; IR  (nujol) 3450-3300 
(OH), 1721 and 1266 (OAt), 1642 and 900 cm -z (C=CH3); 
MS 302 (M-AcOH), 287 (M-AcOH-CHa) , 271 (M-AcOH- 
CH2OH), 254 (M-AcOH-CH3OH-OH), 109 m/e (ring 
A, C~HTMe~); NMR (60 MHz, CD3-CO-CDa) 0.75 
(s, 4a-CH3), 1.14 (s, 10e-CHa), 3.05 and 3.42 (qAn, 
j 11 Hz, 4fl-CH3OH), 1.94 (s, OAc), 2.75 (m, 13~-I-I), 
4.00 (br, 15fl-H), 4.87 (br, W~/3 8 Hz, 7e-H), 4.96 and 
5.13 d (br s, C=CHt). The spectra and the occurrence of an 
acetyl group suggested that  eubol is a monoacetyl- 
derivative of eubotriol; the downfields shift of 7a-H 
indicated that  7fl-OH is acetylated. On alkaline hydro- 
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lysis, eubol afforded eubotriol; by t reatment  with Ac30- 
pyridine, both eubol and eubotriol gave the same tri- 
acetal-eubotriol (III), m.p. 167-169~ (from AcOEt), 
NMR (60 MHz, CD~-CO-CD3) 0.85 (s, 4a-CHa), 1.10 (s, 
10a-CHa) , 1.98-2.03-2.04 (s, 30Ac),  3.71 (s, 4fl-CH~OAc), 
2.82 (m, 13~-H), 4.95 (br, Wl/3 8 Hz, 7a-H), 5.40 (br, 
15fl-H), 5.03 and 5,21 ~ (br s, C=CH3). Therefore eubol 
has structure (II) of ent-kaur-16-ene-7a-acetoxy-15fl, 18- 
diol. This was confirmed by partial synthesis starting from 
natural  epoxysideroD (IV); tile latter (50 mg) dissolved 
in dry Me3SO (10 ml) was treated 9 with freshly distilled 
BF~-E%O complex (2 drops) and heated at 100~ for 
20 h; usual work-up yielded (II) (40 mg), m.p. 190-191 ~ 
identical (m.p., IR, NMR) with natural  eubol, thus con- 
firming the stereochemistry at C-15. 
I t  is noteworthy that  eubol and eubotriol are the first 
kaurene derivatives found in Sideritis species growing in 
the Central and Eastern Mediterranean area, all the other 
diterpenes having isokaurene skeleton. Otherwise kaurene 
derivatives are widespread in Sideritis species occurring 
in Western Mediterranean area. 
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Summary. Benzene extraction of Te Kopuru sand, a podzol located in the subtropical region of New Zealand, yielded 
a high melting pigment. Spectroscopic data showed it to be the bianthraquinone chrysotalunin. This is the first report 
of its occurrence in the Southern hemisphere soil. 

A chemical investigation of Te Kopuru sand, a Northern 
sand podzol developed in a subtropical climate in New 
Zealand under kauri (Agathis australis) forest, revealed 
several pigmented fractions when alkali extracts of the 
humus B (B~) horizon (depth 40-50 cm) of the soil were 
separated on sephadex G-25 (K. R. Tate, unpublished re- 
sults). This observation led to the present investigation. 
The humus B horizon was air-dried at  20~ sieved 
(<  2 mm) to remove plant  fragments and exhaustively 
extracted by Soxhlet extraction with methanol, which 
yielded mainly waxy materials, followed with benzene 
which gave a high melting (m.p. > 350~ reddish crys- 
talline compound. The pigment was insoluble in most 
organic solvents and sparingly soluble in CH3C13 or 
CHC1 v The electron fragmentation data of the compound 
are summarized in the table. 

The accurate mass measurement of the highest peak 
(MW 506.09732) which is also the base peak gave the 
molecular formula as C~oHlsOs. The loss of multiple units 
of m/e 28 (CO) is suggestive of a quinone type structure. 
The presence of a strong peak at m/e 253, corresponding 
to exactly one half mass of the molecular ion suggests a 
symmetrical dimeric structure composing of 2 C1~H904 
units. 
The quinone structure is confirmed by IR  and UV 
absorption data as characteristic of hydroxy anthra- 
quinones 3, 3. Acetylation with acetic anhydride and pyri- 
dine gave a yellow compound, m.p. 296-300 ~ (sublimes), 
as the major product. The mass spectrum of this product 
showed highest peak at m/e632. The peak a t m/ e  632 and 
the stepwise loss of acetyl (m/e 42) units suggested that  
the parent compound contained at least 3 hydroxyl 
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groups.  These  resu l t s  are  c o n s i s t e n t  w i t h  t he  s t r u c t u r e  of 
ch ry so t a lun in ,  a b i a n t h r a q u m o n e  i so la ted  from ce r t a i n  
I r i sh  soils*, 5. C h r y s o t a l u n i n  ha s  4 h y d r o x y l  groups  a n d  
t h e  mass  s p e c t r u m  of t h e  t e t r a - a c e t a t e  shows a v e r y  
weak  molecu la r  ion at  m / e  674, Unde tec ted  in our  mass  
spec t rum.  
The  N M R - s p e c t r u m  (CDCls) of t he  a c e t y l a t e d  p r o d u c t  is 
iden t i ca l  to  t h e  r epo r t ed  N M R - s p e c t r u m  for c h r y s o t a l u n i n  
t e t r a - a c e t a t e  5. The  c o n c e n t r a t i o n  of c h r y s o t a l u n i n  in t he  
h u m u s  B hor i zon  of t h e  Te K o p u r u  s and  (200 mg/kg)  is 
cons ide rab ly  h igher  t h a n  for m o s t  of t h e  soils e x a m i n e d  
b y  M c G r a t h  ", a l t h o u g h  in 2 cases he  r epo r t ed  120 mg /kg  
occur r ing  nea r  t he  h u m u s  B hor izons  of 2 I r i sh  podzols.  

A pos i t ive  t e s t  for c h r y s o t a l u n i n  a was  also o b t a i n e d  f rom 
the  Te K o p u r u  sand  topsoi l  (0-12.5 cm), where  i ts  con-  
c e n t r a t i o n  was a b o u t  25% of t he  c o n c e n t r a t i o n  in t he  
h u m u s  13 hor izon.  I t  was  h o w e v e r  a b s e n t  f rom t h e  W a i -  
poua  clay topsoi l  (0-10 cm), a n o t h e r  New Zea land  soil 
deve loped  u n d e r  kau r i  (Aga th i s  aust ra l is ) .  
The  or ig in  of the  p i g m e n t  is unce r t a in ,  a l t h o u g h  i t  ap -  
pears  m o s t  l ikely to be  a funga l  me tabo l i t e .  A n u m b e r  of 
o the r  b i a n t h r a q u i n o n e s  h a v e  been  isola ted f rom p l a n t s  7, s 
a l t h o u g h  t h e  ex is tence  of c h r y s o l t a l u n i n  in p l a n t  m a t e -  
r ials  ha s  ye t  to  be  d e m o n s t r a t e d .  This  is t he  f i rs t  r e p o r t  
of t he  occur rence  of c h r y s o t a l u n i n  in a S o u t h e r n  hemi -  
sphere  soil. 

Principal fragmentation peaks (greater than 10% intensity) of the 
pigment (probe temperature 260 ~ 

m/e 506 489 488 459 431 253 244 
Percent intensity 100 47 60 16 14 20 15 
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Summary. F r o m  the  s t e m  b a r k  of Acacia  suma,  a new p r o a n t h o c y a n i d i n  (1) w i t h  a C-C l inkage  b e t w e e n  t he  4-posi t ion 
of 3,3', 4', 5,5', 7 - h e x a h y d r o x y f l a v a n  and  t he  8-posi t ion of t he  ( - ) ep ica tech in  p a r t  was  isolated.  

A n  alcoholic  e x t r a c t  c o n c e n t r a t e  of the  s t e m  b a r k  of 
Acac ia  s u m a  was e x t r a c t e d  success ively  w i t h  ch lo roform 
a n d  e t h y l  ace ta te .  F r o m  t he  e t h y l  a ce t a t e  ex t rac t ,  a n  
a l m o s t  colourless a m o r p h o u s  p o w d e r  was ob ta ined .  I t  
h a d  no  def in i te  m.p .  decompos ing  f rom 240~ onwards .  
I t  gave  a b lu i sh -g reen  colour  w i t h  alcoholic ferric chlor ide  
a n d  on  t r e a t m e n t  w i t h  h o t  acids a deep red  co lour  
developed,  i n d i c a t i n g  a p r o a n t h o c y a n i d i n .  T he  presence  
of t he  ph lorogluc ino l  s y s t e m  was ind ica t ed  b y  t h e  vani l l in -  
hyd roch lo r i c  acid t e s t  s. T he  molecu la r  formula ,  Cs0Hz~Ols, 
was  deduced  f rom a n  a n a l y t i c a l  s t u d y  of i ts  der iva t ives .  
A c e t y l a t i o n  of t he  p r o a n t h o c y a n i d i n  y ie lded a colourless 
p r o d u c t  (m.p. 141-145~ v 1740 cm -1) Which was found  
to  c o n t a i n  11 acetoxyls .  The  m e t h y l  e t h e r  (m.p. 163-  
166~ ob t a ined  b y  t he  m e t h y l a t i o n  of t he  p r o a n t h o -  
c y a n i d i n  f u r t h e r  u n d e r w e n t  a c e t y l a t i o n  to  yield a diac-  
e ta te ,  C4sH48Ols, showing  t he  presence  of 2 a l coho l i c  
h y d r o x y l s  a n d  9 phenol ic  h y d r o x y l  groups.  T he  absence  
of a n  1,2-glycolic s y s t e m  was i nd i ca t ed  b y  t h e  fa i lure  
of t he  m e t h y l  e the r  of p r o a n t h o c y a n i d i n  to  r eac t  w i t h  
s o d i u m  me tape r io da t e .  Mild acid hydro lys i s  of t he  
p r o a n t h o c y a n i d i n  gave  besides  de lph in id in  chloride,  (-)-  

ep i ca t ech in  a n d  un iden t i f i ed  p r o d u c t s  h a v i n g  lower Rf 
values.  Vigorous  acid hydro lys i s  us ing  h igher  acid con-  
c e n t r a t i o n s  gave  de lph in id in  chlor ide  in good yields,  
iden t i ca l  w i t h  an  a u t h e n t i c  sample  in i ts  colour  reac t ions ,  
c h r o m a t o g r a p h y  and  spec t r a l  p roper t i e s  ~, 5. Based  on  t h e  
above  d e g r a d a t i v e  a n d  a n a l y t i c a l  s tudies ,  s t r u c t u r e  1 ha s  
been  ass igned  for t h e  new p r o a n t h o c y a n i d i n .  
The  N M R - s p e c t r u m  of t he  p r o a n t h o c y a n i d i n  ace t a t e  
showed  t h e  fol lowing s ignals :  d CDC1 s 6.6 (s, 1H) ass igned  
to  t he  p r o t o n  a t  t he  6 pos i t ion  of t he  ep ica t ech in  pa r t ,  
6.5 to  6.1 (q, 2H) to t h  e m e t a c o u p l e d  6,8 p ro tons  of t h e  
l eucode lph in id i  n pa r t ,  7.2 to  6.9 (m, 5H) to t he  p r o t o n s  
of r ing  B, 5.6 to  4.5 (m, 4H) to  2 m e t h i n e  p ro tons  a n d  2 
p ro tons  e to  the  a l ipha t i c  acetoxyls ,  4.25 (s, 1H) to  
p r o t o n  a t  pos i t ion  4 of l eucode lph in id in  moie ty ,  3.1 to  2.8 
(m, 2H) to  t he  benzyl ic  p ro tons  of t he  ep ica tech in  moie ty ,  
2.4 to  1.6 (m, 33H) to  t he  a r o m a t i c  a n d  a l ipha t i c  a c e t o x y  
groups.  As t he  ph lo rog luc ino l  p r o t o n  q u a r t e t  (6.5 to  6.1) 
and  t h e  benzyl ic  p ro tons  (3.1 to  2.8) h a v e  b o t h  on ly  2 
p ro tons ,  t he  2 f l avan ic  un i t s  m u s t  be  l inked  b e t w e e n  t he  
benzyl ic  c a r b o n  of t h e  3,3', 4", 5,5', 7 - h e x a h y d r o x y f l a v a n  
m o i e t y  a n d  t he  c a r b o n  8 of t h e  ( - ) -ep ica tech in  moie ty .  
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