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From the result described hero, it is suggested that 
chromomycin A 9 selectively inhibits the biosynthesis of 
RNA in mammalian cells. It is interesting to note that 
t.his agent selectively inhibits biosynthesis of RNA and 
permits formation of DNA to proceed. This is in contrast 
t.o other antitnmour substances, such as alkylating agents 
and mitomycin 0, which selectively inhibit biosynthesis of 
DNA. Further work on the mode of action of chromo­
mycin A. are now in progress using various labelled 
precursors of nucleic acid. 
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Synthesis of Naphthotocopherol 
THE method of Tishler et al.l for tho synthesis of 

naphthotocopherol consistently yielded a product con­
taminated with as much as 5 p er cent of naphthotoco­
pheryl acetate. The contaminant was detected by infra­
red spectroscopy and was isolated by thin-layer chroma­
togrR.phy2. Since thin-layer chromatographic purification 
was not suitable for preparing sufficient quantities of the 
naphthotocopherol for investigations in biological systems, 
the m ethod reported here was developed . 

Compounds similar to the tocopherols, and specifically 
naphthotocopherol, have been suggested as possible inter­
m ediates in the chemical reactions leading to the formation 
of adenosine triphosphate by m it.ochondria.l electron 
transport•-s. Recently, Brodie" has also reported that a 
naphthotocopherol-like intermediate has been isolated 
from a bacterial system capable of carrying out oxidative 
phosphorylation. In our work on the phosphorylation 
mechanism, the contamination found in the original 
synthetic naphthotocopherol caused a number of diffi ­
culties in the synthesis of derivatives postulated as inter­
mediates in these reactions•. The ester contaminant. in 
many instances could not be separated from the products 
when naphthotocopherol was the starting material and 
consequently led to erroneous results when synthetic com­
pounds were Rtudied in various mitochondrial systems. 

The procedure reported here utilizes p-dioxane instead 
of acetic acid as the reaction medium. There are two 
advantages in this; (1) it avoids ester formation; (2) it 
serves as a solvent for the reactant,; and products rather 
than as a suspending medium. 

A solution of 5·0 g of phylloquinone (2-methyl-3-phytyl-
1,4-naphthoquinone), 10·0 g of stannous chloride and 5·0 
ml. concentrated hydrochlorio n.cid in 50·0 ml. of p-dioxane 
was refiuxed for 6 h. Tho hot solution was decanted on to 
50 g crushed ice, and extracted twice with 50 ml. ethO\'. 
After washing the etherea l layer thrco times with water, 
t hree times with 5·0 por cent aqueous bicarbonate solution 
and again with water, it wal:l dl'ied ove1' anhydrous sodium 
sulphate. A pale, yellow, oily liquid was obtained after the 
ether was removed by evaporat ion, using a rotary vacuum 
evaporator. The oily product was purified by passing 
three times successively through 36 em x 3 em columns 
containing 50 g of 4 per cent water-deactivated silicic acid, 
using chloroform as solvent. After removal of the chloro-

form the product was obtained as a pale straw-coloured 
viscous liquid. The yield was 90 per cent of st-arting 
material (when rcfluxed for only 4 h, the yield was 82 per 
cent). 

Anal. calculation for C31H.80 2 : C, 82·24, H, 10·68 
found: C, 81·88, H, 10·67; C, 81·89, H, 10·46. 

In cyclohexane the compound _shows '-max at 248, 322, 
and 366 mfl. and an e: value ior the 248 maximum of 2·66 
x 10'. This spectrum is idont,ical with that reported by 
Tishler et al. 1 except that the absorption maximum for 
their majm· peak was 241i mfL. The infra-rod spectrum of 
the compound in chloroform shows a characteristic 
phenolic hydroxyl group frequen cy at 2,850 cm-t, the 
ether linkage of the chroman r ing at 1,080 and 1,040 cm-1 

and no frequencies indicating the presence of quinone . The 
infra-red spectra of the two products are identical with 
the exception that the product obt,ained using acetic a.cid1 

shows a peak at 1,730 cm- 1, due to tho accompanying 
ester group. 
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Inhibition of Lactic: Dehydrogenase lsoenzymes 
T HE enzyme lactic d ehydrogenase has recently been 

shown to exist in several molecular forms, which are 
capable of differentiation by a variety of techniques. 
Working with both serum and t,isf'!ues, it has been possible 
to demonstrate by column chromatography', use ofDPN 
analogues•, starch-goP·• and agar-goP-' electrophoresis, 
that at least 5 typos of lactic dehydrogenase exist. These 
isoenzymes, which show the electrophoretic mobility of 
the globulins, have been classified with their tissue source 
as follows: 

Lactic dehydrogenase of ot 1 mobility is derived from 
}wart muscle ; lactic dehydrogenase of ot 0 and ot 1 mobility 
is derived from red blood cells and skeletal muscle; lactic 
dehydrogenase of y mobility is derived from live1· and 
m a li gnant cells. 

These methods of sepa.ration have been ut.ilized to 
demonstrate the source of increased serum lactic dehydro­
genase activity which oocurs in many disease states. It 
has been shown that heart lactic dehydrogenase is the 
component elevated in myocardial infarction•-•, whero 
serum l11otic dehydrogenase levels are raised, and remain 
high for several days following infarction'"-'\ while 
m easurement of lactic dehydrogenase showing a y mobility 
has befm suggested as an index of liver damage19 • Thflre 
is obviously a useful clinical application for these tech­
niques, limited somewhat by the complexity of the 
m ethods, despite attempts a t simplificn.tion7 •11 • 

W ith the view of producing a simpler test based on 
selective inhibition of one or more of the isoenzymes, the 
inhibitory properties of several compounds were investi­
gated. Some attempts along these lines have already been 
made , and it has been shown that t ho1·e is a different 
response among the serum lactic dehydrogenase iso­
enzymes to the inhibitory effect of heat15

• It has 
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