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The alcohol 4, C15H260 (0.03%), was identified as cubenol 
by comparison of  [a]D and spectral data with those reported 
in the literature 5,7. Compound 5 was isolated as an oil 
(0,08%), [a]D= + 15.4 ~ (c 1 in EtOH). High resolution mass 
spectrometry established the elemental composition as 
ClsH26 O. The IR- and UV-spectra indicated the absence of  
hydroxyl or carbonyl group in the molecule. The single 
oxygen atom must be part of  an ether bridge connecting 
2 fully substituted carbon atoms; the/R-spectrum exhibited 
strong absorption at 1090 cm -1, while the 13C-NMR showed 
2 singlets at 72.45 and 69.65 ppm. This spectrum also 
comprised 4 methines (47.27, 32.36, 30.89, 28.04), 5 methy- 
lenes (39.33, 34.80, 33.96, 27.31, 18.86) and 4 methyls 
(25.91, 22.29, 22.29, 21.34). The 1H-NMR spectrum 
(270 MHz, CDC13) displayed singlets at 5 1.12 and 1.14 
assignable to tertiary methyls attached to oxygen-bearing 
carbons. Other diagnostically valuable signals appeared at 
c5 0.69 (3H, d, J = 6.7 Hz) and 0.93 (3H, d, J = 6.7 Hz) and 
were assigned to methyls of  an isopropyl group, since they 
collapsed to singlets by irradiation at frequency of an 1H 
multiplet at 5 1.73. From the above data it was established 
that 5 possessed the cadalane skeleton bearing an ether 
bridge connecting position 4 and 10. Closure of the oxane 
ring requires a cis relationship between H-1, H-6, Me-4 and 
Me-10. The relative stereochemistry of the remaining chiral 
centre at C-7 was established by the following criteria. 
a) Irradiation at 5 0.91 caused the isopropyl methine 
multiplet to collapse into a slightly broadened singlet; this 
revealed that the 1H signal masked by methyl groups, but 
evidenced by integration, was due to H-7. b ) T h e  signal of 
this proton and those of the isopropyl group remained 
almost unaffected by the addition of Eu(fod)3 and thus the 
isopropyl-bearing ring must have, as expected, a chair 
conformation, c) In the ~H-NMR spectrum a' signal (dddd, 
J =  13.5, 13.5, 4.5, 4.5) is seen at ~ 1.98, partially obscured 
by other protons, but well separated in C6D6; this signal, 
which suffers a remarkable europium shift, is simplified to 

a double-double doublet (J= 13.5, 13.5, 4.5) by irradiation 
at the frequency of H-7 (0.91); this result can only be 
explained assuming that the signal at 5 1.98 is due to the 
axial proton attached to C-8 and that H-7 is equatorial. 
Therefore, the new ether is 4,10-epoxymuurolane possess- 
ing the relative stereochemistry depicted in 5. It is worth 
noting that D.fasciola accumulates sesquiterpenoids based 
on the cadalane skeleton, whereas the congener species 
D. ligulatus synthesizes perhydroazulene diterpenes 8. 
Cadalane sesquiterpenes have been previously isolated 
from algae of the related genus Dictyopteris (cadalene, ( - ) -  
yt-cadinene and (-)-5-cadinol  from D.diyaricata 9 a n d  
zonarene from D. zonaroides) lo. 
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Synthesis of 5'-deoxypyridoxal derivatives 
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Summary. A convenient synthesis of 5'-deoxypyridoxal derivatives is described. The method involves catalytic hydrogeno- 
lysis of the corresponding 5'-phosphorylated derivatives; products are obtained in high yields. 

5'-Deoxypyridoxal (I) and 3-hydroxypyridine-4-carboxal- 
dehyde (II) are the best compounds available for the study 
of the mechanism of vitamin B 6 catalysis in model systems 
and have been used extensively for that purpose TM. These 
vitamin analogs have the functional groups essential for 
pyridoxal phosphate-like catalysis and at the same time 
avoid the complications associated with pyridoxal 
phosphate and pyridoxal. In the case of pyridoxal 
phosphate, kinetic and equilibrium studies as a function of 
pH become more difficult owing to ionizations of  the 5'- 
phosphate group. In the case of pyridoxal, internal 
hemiacetal formation between the 5-hydroxymethyl group 
and the 4-carboxyaldehyde group creates a condition that 
does not exist in the enzymically active, phosphorylated 
form of the vitamin 12. Consequently, the vitamin analogs I 
and II are better in vitro model compounds than the 
naturally occuring forms of vitamin B 6. In addition to 
model system studies, compounds of this type have been 

used in the study of  structure-activity relationships in 
vitamin Br-dependent enzymes 13-16. 

CHO CHO 

I I[ 

Several schemes for the synthesis of 5'-deoxypyridoxal, 
i17 19, and 3-hydroxypyridine-4-carboxaldehyde, II 4, 20 22 
have been reported. However, even the best synthetic 
approach for the preparation of  5'-deoxypyridoxal requires 
5 steps 23, starting from commercially available pyridoxine. 
We report in this communication a general synthetic 
method that conveniently leads, in high yields, to the 
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production of 5'-deoxypyridoxal derivatives, using as start- 
ing materials the readily available corresponding phosphor- 
ylated compounds. The method involves, hydrogenolysis 
using 10% palladium on charcoal as catalyst. The 5'- 
phosphate ester group in III becomes reduced to the methyl 
group as shown in eq. 1, accompanied by the release of 
inorganic phosphate. 

• • 
H203POCH2~OH H3C~-~ OH + 

(1) "~./~l" N II CHs Pd/C'H2 "N ~" "CH3 Pi 

Ill IV 

(X = CHO or CH2NH2) (X' = CH2OH or CH2NH2) 

lyst was filtered, the pH of the filtrate was adjusted to 
approximately 6.5 with dilute KOH solution., The solvent 
was removed on a rotary evaporator and the residue was 
exhaustively extracted with hot ethanol. Evaporation of the 
ethanol left a white solid that was converted to 5'-deoxypy- 
ridoxine �9 HC1 by evaporation from dilute HC1; the yield 
was 147 mg (82%). After recrystallization from ethanol/eth- 
er, the compound was shown to be identical to an authentic 
sample 23 of 5'-deoxypyridoxine �9 HC1 by UV-, IR-, NMR-, 
and mass spectra, as well as by melting point and TLC. 
This procedure works equally well using glacial acetic acid 
as the solvent instead of water. Reoxidation of the 4- 
hydroxymethyl group to a 4-carboxaldehyde group can be 
readily accomplished using published procedures 19' 23. 

Proof of structures was made by comparison with authentic 
samples of the products obtained after catalytic hydrogeno- 
lysis. In addition to the experiments described below, we 
also have been able to obtain by this method 5'-deoxypyri- 
doxyl-amino acids from the corresponding 5'-phosphopyri- 
doxyl derivatives. 
Experimental. 5'-Deoxypyridoxamine (IV, X'=CH2NH2) 
dihydrochloride. Pyridoxamine phosphate monohydrochlo- 
ride monohydrate (250 rag, 0.88 mmoles) was dissolved in 
7 ml of water containing 150 mg of 10% palladium on 
charcoal. Hydrogen gas was continually passed through the 
well-stirred reaction mixture for 24 h at atmospheric pres- 
sure. The catalyst was filtered and the filtrate applied to a 
1.8x 20 cm column of Dowex 50x 8 (50-100 mesh) in the 
hydrogen form. The column was washed with 500 ml of 
water, followed by 500 ml of 1 N HC1. The product was 
then eluted with 3.6 N HC1 until the absorbancy at 295 nm 
dropped below 0.10; this required approximately t.4 1. The 
solvent was removed on a rotary evaporator and the 
residual white solid was evaporated from ethanol and then 
ether. After drying to constant weight in a vacuum desicca- 
tor, the yield of 5'-deoxypyridoxamine �9 2 HC1 was found 
to be 177 mg (90%). This product was identical to an 
authentic sample s with respect to its NMR-, UV-, and mass 
spectra. On TLC, it migrated as a single spot having an Rf 
identical to that of an authentic marker sample in 2 dif- 
ferent solvent systems. 
5'-Deoxypyridoxine (IV, X '=  CH2OH) hydrochloride. Pyri- 
doxal phosphate monohydrate (250 rag, 0.94 mmoles) was 
reduced to 5'-deoxypyridoxine as described above for the 
hydrogenolysis of pyridoxamine phosphate. After the cata- 
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Free amino acids in the adult citrus brown mite, Eutetranychus orientalis (Klein) 
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Summary. Amino acids contained in extracts of adult Eutetranychus orientalis were separated and determined quantitative- 
ly by 2-dimensional paper chromatography. 14 amino acids were identified. Asparagine, ornithine, histidine, lysine, 
aspartic acid, serine and glycine were the major components of the free amino acid pool, comprising 83.94% of the total 
content. 

Free amino acids in insect haemolymph and tissue have 
19 been frequently studied and reviewed- .  Studies on the 

free amino acids in mites have not received considerable 
attention. The aim of the present study was to determine 
the concentration of the free amino acids in female adult 
citrus brown mite, Eutetranychus orientalts (Klein), which is 
considered as a noxious pest on citrus trees in Egypt l~ 

Materials and methods. Female adults of the citrus brown 
mite, E. orientalis, were collected from a culture maintained 
on 1-year-old seedlings of sour orange. The procedure of 
Pant and Agrawa112 was used for the preparation of amino 
acid extracts from adult citrus brown mite (about 500 
mites). Free amino acids in the tissue extract were separat- 
ed and determined quantitatively by 2-dimensional paper 


