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ferric perch lora te  solut ion and  the  0.2 M glucose plus 
2 • 10 .4 M ferric pe rch lo ra te  solut ion were de te rmined .  
F r o m  these  the  'd i f ference '  ac t ion  spec t rum was ob ta ined  
and  is shown in the  figure, b. 
The 'd i f ference '  ac t ion spec t rum and  the  absorp t ion  
spec t rum of the  complex  are similar, suggest ing t h a t  
exc i ta t ion  of a charge- t rans fe r  band  of the  ferric ion- 
glucose complex  is responsible  for the  reduc t ion  of the  
ferric ion. 
We observe t h a t  th is  r educ t ion  can be induced by  l ight  a t  
wave leng ths  p re sen t  in the  solar spec t rum on ea r th  and  
a l though  glucose is oxidized in the  process  i t  can  be 
replaced cheaply.  I t  is therefore  possible to  envisage a 
pho tochemica l  fuel cell based  on the  ferric ion-glucose 
complex  mak ing  use of l ight  a t  wave leng ths  < 400 rim. 
Table 1 shows the  ch roma tograph ic  proper t ies  of the  
2, 4 -d in i t ropheny lhydraz ine  der iva t ives  of glucose pho to -  
ox ida t ion  while tab le  2 gives some l i te ra ture  values  9,10. 

Table 2. Literature values for Rglyox~l of DNPH derivatives 

Compound Solvent systems* 
a a b 9 c10 

Glyoxal 1 1 1 
Pyruvaldehyde 1.05 1.17 - 
Hydroxypyruvaldehyde 0.87 0.5 0.92 
Glycolaldehyde 0.32, 0.45 0.14, 0.26 0.48 
5(hydroxymethyl)furfural 0.45, 0.48 0.18, 0.27 0.60 
Erythrose 0.81 0.39 - 
Mesoxaldehyde - 0.64, 0.43 - 
Glyceraldehyde 0.09 -- - 
Dihydroxyacetone 0.15 - 0.31 
D-glucosone 0.05 - 0.13 

* Solvent systems as in table 1. 

All values are re la t ive  to  glyoxal.  For  compar ison ,  the  
ch roma tog raph ic  da t a  f rom the  t h e r m a l  ox ida t ion  of 
glucose wi th  ferric perch lora te  s is given in the  4 th  co lumn 
of tab le  1. 
A p a r t  f rom the  compound ,  Rg = 0.50, all of the  p roduc t s  
obse rved  in t he  t h e rma l  ox ida t ion  appear  in the  pho to -  
chemical  oxidat ion,  wi th in  the  expe r imen ta l  errors of the  
c h r o m a t o g r a p h y .  There  are also t races  of 3 compounds  
no t  observed  in the  t h e r m a l  oxidat ion.  
Based  on th is  ch roma tog raph ic  data ,  t he  presence  of the  
following compounds  can be reasonab ly  inferred.  (Ex- 
pe r imen ta l  ch ro ma t o g rap h i c  Rg values  f rom tab le  1 are 
given in parenthesis . )  

Glyoxal (a = 1, b = 1, c = 1) 
Glycolaldehyde (a = 0.31, 0.45, b = 0.12, 0.26, c = 0.5) 
Glucosone (a = 0.04, c = 0.14) 
Erythrose (a = 0.78, b = 0.38) 
Pyruvaldehyde (a = 1.05, b = 1.14, c = 1) 
Hydroxypyruvaldehyde (a = 0.89, b = 0.52, c = 0.90) 

The pr incipal  p roduc t s  are glyoxal,  p y r u v a l d e h y d e  and 
h y d r o x y p y r u v a l d e h y d e .  The m e t h o d  of isolat ing p roduc t s  
does no t  de t ec t  any  nonke ton ic  compounds ,  b u t  as the  
t o t a l  yield of p roduc t s  was in the  order  of a few mg, in the  
presence  of vas t  excesses of glucose (necessary to  ensure 
t h a t  t he  ferric ions are fully complexed)  no o ther  m e t h o d  
appeared  pract ical .  
The D N P H  der iva t ives  of glucosone, glyoxal,  e ry throse ,  
p y r u v a l d e h y d e  and h y d r o x y p y r u v a l d e h y d e  were  all 
clearly isolated f rom the  t h e rma l  ox ida t ion  s and  the i r  
a s s ignment  as p h o t o o x i d a t i o n  p roduc t s  of glucose in th is  
work,  a l though  based  only  on ch roma tog raphy ,  indicates  
t h a t  similar r eac t ion -pa ths  are followed b y  the  t h e rma l  
and  pho tochemica l  oxidat ions .  
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Summary. 2 new d i te rpenes  Eubot r io l  (ent-kaur-16-ene-7a,  15fl, 18triol) (I), and eubol  (ent -kaur-16-ene-7a-acetoxy-  
15fl, 18 diol) ( ! I )  have  been  isolated f rom Sideri t is  euboea Helder .  

Recen t l y  ~ we r epo r t ed  the  isolat ion of 5 te t racycl ic  iso- 
kaurene  d i t e rpenes  f rom the  aerial  p a r t  of Sideri t is  
euboea  Helder  (Labiatae) ,  a species growing in Euboea ,  
(Greece). T h e y  were ident i f ied  wi th  siderol 8, epoxy-  
siderol 4, isolinearol 5, sideridiol 3, s ideroxol  6, which  are 
a l ready  known,  w e  descr ibe now 2 minor  componen t s ,  
eubotr io l  (I) and  eubol  (II), isolated f rom the  same 
ex t r ac t  b y  c h r b m a t o g r a p h y  on silica gel: (II) appea red  
in the  cyclohexane-Et~O 1:1 fraction,  (I) in t he  Et~O- 
A c O E t  1 : 3 f ract ion.  
Eubot r io l  (I) Cg0Ha20 3, m.p.  193-194~ (bright  p r i sms  
f rom AcOEt) ,  gave a nega t ive  TNM tes t ;  I R  (nujol) 3600- 
3350 (OH),  1655 a n d  S97 c m  -1 (C=CH2); M S  7 3O2 
(M-H~O), 287 (M-H~O-CH3), 272 (M-OH-CH~OH) ,  254 
( M - H ~ O - O H - C H , O H ) ,  109 m/e  (ring A, C~HTMe2) ; N M R  
(100 MHz,  pyridine-ds)  0.92 (s, 4cr 1.05 (s, 10e-CHs),  
2.80 (m, 13,r 3.47 and  3.63 (qAn, J 11 Hz, 4fl-CHzOH), 
4.23 (t, ~ 2 Hz,  7c~-H), 4,45 (t, J 1 Hz, 15fl-H), 5.19 and  
5.44 ~ (br s, W1/~ 3 Hz, C=CHe). 

The spec t ra  of eubotr io l  ( typical  of an ent -kaur-16-ene  
skele ton wi th  an  o x y g e n a t e d  func t ion  on C-15) and  the  
phys ica l  cons t an t s  are in p e r f e c t  ag reemen t  w i t h  t hose  
r epo r t ed  for ent-kaur-16-ene-7~,15fl ,  18-triol (I), pre-  
v ious ly  ob ta ined  s, 9 as a b y - p r o d u c t  dur ing  the  par t ia l  
syn thes i s  of s ideri t r iol  s, ano the r  na tu ra l  d i t e rpene  f r o m  
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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- 

R 

(I) R,R',R" = OH 
(II) R',R" = OH; R = OAc 
(III) R,R',R" = OAc 

~ 0  
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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 

0, H3C~ 
OH 0 OH ~ C H 3  
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