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or (Vill), the opportunity exists for a variant of the 
W<Jll-known photolytic cleavage• of cyclic ketones, 
leading to (X); the conversion of (X) to strychnine 
itself (VI) would involve simply a single further 
reaction of type A, in which --OH replaces -NH2 • 

Further, it should be pointed out that the order of 
the stages indicated should not be considered fixed. 
Thus, the aldehyde component might enter the 
scheme after some modification of the carbocyclic 
ring has already occurred. For example, the con
densation of tryptamine, a formaldehyde equivalent, 
and a dihydro-derivative of 3-hydroxyphenylacetal
dehyde could lead directly, by the reactions indicated 
ab)Ve, to (IX) (acetyl group missing). Finally, the 
po;;sibility may be kept in mind that preliminary 
oxidation of the indole nucleus at the a-position 
might serve to force the initial condensation exclu
sively into the (3-position. 

On the whole, the possibility of building up so 
complicated a structure as (VI) by a series of simple 

from plausible starting materials is so 
striking that it is difficult to believe that the scheme 
lacks significance. It is worthy of note that bio
genetic considerations of this kind several years ago 
led us to consider that the environment of Nh in the 
strychnine molecule was that shown in the part 
structure (XI) rather than that (cj. XII) accepted at 
that time6 • We felt, however, that in view of the 
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relatively undeveloped state of knowledge in the 
field of biogenesis, the proposal of these considera
tions as a possible biogenetic scheme should follow 
rather than precede the definite chemical proof of 
the primary consequences of its acceptance. Since 
this proof has recently been brought to a successful 
conclusion in our Laboratory', our confidence in the 
scheme is sufficient to bring us to suggest that other 
alkaloids will be found which owe their genesis to 
less, or more, complicated variants of the same pro
cess, and investigations in this direction are already 
in progress. 
1 Robinson, J. Ohem. Soo., 111, 876 (Hl17). 
'Schopf, Z. angew. Chem., 50, 787, 797 (1937). 
'Hahn and Ludewig, BM., 87, 2031 (1934). Hahn and Werner, Ann., 

520, 123 (1935). Hahn and :a:ansel, Ber., 71, 2192 (1938). 
'Prelog and Wiesner, Helv. Chim. Acta, 30, 1465 (1947). 
• Ciamician and Silber, Be?'., 41, 1071, 1928 (1908); 43, 3140 (1910) · 

46, 3077 (1913). ' 
'Holmes and Robinson, J. Chem. Soc., 603 (1939). 
'Woodward, Brehm and Nelson, J. Amer. Chern. Soc., 69, 2250 (1947). 

SIR ROBERT ROBINSON writes: 

When in New York in early 1947, I learned 
from Dr. Woodward that he had developed a 
scheme ?f relations between strychnine 
and yoh1mbme. The details now available follow 
well-trodden paths in most respects; for example, 
the would be included in any such 
hypothesis. The suggested fission of a benzene 
nucleus _is, however, ?ighly original. This daring 
speculatiOn must be JUdged at this stage by 'the 
degree of coincidence' which called for it. 

In the thirty years that have elapsed since my 
first paper on these topics, considerations of this 
kind have been constantly in mind and conclusions 
have been when necessary. 
I therefore ,reel JUstlf!-ed m statmg that in my opinion 
Woodward s theory IS probably correct in essentials. 
May I also venture to deprecate in advance a flood 
of further speculation on similar lines, unless it is 
supported by a comparable 'degree of coincidence'. 
It is obvious that by chopping up benzene rings and 
recombining the fragments, almost any kind of 
structure can be obtained. 

INTERNATIONAL CONGRESS ON 
ANALYTICAL CHEMISTRY 

A N Inte::national Congress on Analytical Chemistry, 
orgamsed under the auspices of the Netherlands 

Chemical Society, was held at Utrecht during June 1-
3 .. The president of the Congress was Prof. C. J. van 
Nwuwenburg, of Delft Technical University, and the 
general secretary, Dr. H. A. J. Pieters, of the Central 
Laboratory of the Netherlands State Mines. The 
Congress was divided into five sections dealing with: 
(I) general methods and standardization, (II) electrical 
methods, (III) emission spectrography, (IV) optical 

physical methods of separation, 
(V) mwrobwlogwal methods and detection of traces. 
The proceedings consisted of thirteen formal lectures 
and the of forty-five original papers. Full
length pre-prmts of the papers had been distributed 
before the Congress, so that after a short summary by 
each author most of the time was available for dis
cussion. The proceedings were conducted in English 
with French as the second language. The 
and papers contributed to Sections I, II, IV, and V 
wil! published in a special number of Analytica 

Acta, and those to Section III in Spectro
chimica Acta. 

The Congress was attended by about forty British 
analysts by representatives from Belgium, 
Czechoslovakia, Denmark, France, Switzerland, and 
Sweden. Papers were also contributed from the 
United States. Holland was represented by 
more than two hundred and fifty chemists and 
physicists. 

Visitors to the Congress could not be unimpressed 
by the great changes that analytical chemistry has 
undergone in recent years. Because of the demand 
for greater speed and accuracy and because of the 
need for handling much smaller quantities of material 
the old classical methods based on gravimetric and 
volumetric procedures are being replaced by physico
chemical techniques. As a result of this development, 
the status of analytical chemistry is being raised to a 
much higher level, and analytical chemistry is 
becoming a science for the specialist. 
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analysis, with its interests in optical, 
electncal and microbiological techniques, makes very 
great. demands on the training of its practitioners, 
and 1t was emphasized by speakers from several 
countries that the training of analytical chemists lags 
a long way behind the requirements of modern 
industry. 

Prof. van Nieuwenburg, in his opening address to 
the remarked. that most of the develop
ments m modern analytwal chemistry had originated 
in .the requirements of industry, and pointed out that 
th1s was borne out by the type of papers contributed 
to the Congress. He commented on the high cost of 
modern analytical equipment and said that much of 
it could only be purchased by the larger industrial 
laboratories ; even these have to make a selection 
from the wide range ,of available instruments. An 
?PP?rtunity for the .exchange of experiences gained 
m different laboratories With these modern techniques, 
such as was offered by the Congress, was most useful, 

the dissemination of information in this way 
m:ght lead to a saving of both time and money that 
mig?t have been spent on inappropriate or useless 
eqmpment. 

lectures and papers dealt with problems 
ansmg directly from the demands of industry. Dr. 
E. C. Wood, in his lecture on statistical aspects of 
chemical analysis to Section I, discussed the methods 
of sampling which enable the information sought by 
the analyst to be obtained as economically as possible. 
He stressed the need for proper randomization both 
in sampling and in performing analyses, and gave a 
short account of the use of 'quality control' charts in 
analytical work. He directed attention to the 
possibility of estimating the standard error from the 

and . describe.d a method for extracting the 
maximum mformatwn from analytical investigations 
involving the estimation of a ratio. The advantages 
of the 'factorial' as opposed to the 'classical' type of 
experimental design was demonstrated and reference 
made to the value of carrying out an analysis of vari
ance when examining the experimental data. Mr. 
W. J. Gooderham described and demonstrated his 
soap-film apparatus for the continuous analysis of 
coal gas. 

Prof. E. Leclerc lectured to Section II on electrical 
methods of analysis. After reviewing the available 
methods and discussing their speed and accuracy, he 
described their applications in the Belgian metallur
gical and petroleum industries. Prof. C. Duval spoke 
on automatic gravimetric analysis in inorganic 
chemistry and described some new polarographic 
procedures. Mr. E. Loeuille (Section III) discussed 
the possibilities and limitations of quantitative 
sp:1ctrographic analysis. 

The lectures to Section IV were given by Prof. G. 
Duykaerts and by Dr. T. I. Williams on absorptio
metric methods in chemical analysis and on chromato

respectively. Dr. Williams dealt with parti
tiOn chromatography, the chromatography of inor
ganic su?stances, and the theory of chromatography. 
He descnbed how the urgency of the Plutonium Project 
had stimulated work on the theory of chromatography. 
Dr. W. F. J. Cuthbertson lectured to Section V 
on recent developments in microbiological assay. 
He described the different techniques by which 
micro-organisms may be used for the assay of vitamins 
and amino-acids, and indicated possible future 
developments. Prof. A. G. Bertrand spoke on the 
determination of trace elements in plants and 
animals. 

Dr. H. W. Thompson addressed the final session of 
the on methods based upon infra-red and 
ultra-vwlet measurements. He reviewed the war-time 
achievements of infra-red analysis in the petroleum 
field and gave a critical survey of the available 
commercial instruments. Prof. P. E. Wenger summed 
up at the conclusion of the Congress. 

A high scientific standard was maintained through
out the Congress, which was held in the pleasant 
rooms of the Esplanade, Utrecht's modern theatre. 
The Dutch organisers are to be heartily congratulated 
on the excellent way in which the Congress was 
arranged. 

METABOLIC ASPECTS OF 
CONY ALESCENCE* 

T HE fifteenth meeting of the Conference on 
Metabolic Aspects of Convalescence was once 

aga:in which devoted the greater part of its 
to one particular topic ; on this occasion 

the subject was "Isotopes". 
Put together in printed form, the discussions make 

an review of the rapidly widening 
apphcatwn of this comparatively new technique for 
the study of biological problems. Already we have 
been f?rced to revise many of our long-held beliefs 
regardmg the nature of the metabolic processes of 
the bodY:. which provided plausible 
explanatiOns of previOusly recorded data no longer 

member of the Conference put it, 
The avaJlabJhty of these materials [isotopes] as 

tools for biological experimentation will have as 
profound . and an effect on biological 
and medwal sCience as did the discovery of the 

Work already completed suggests tha.t 
th1s remark is no exaggeration. 

As with newly developed techniques, how"Cver, 
there are pitfalls for the unwary. In this instance 
in addition to the usual initial difficulties of use and 

there is the physical danger of 
radiatiOn lllJUry to the workers and assistants in the 
laboratories concerned. Since the hazard is an 
invisible one, the victim remains unaware of his 
injury until material damage has been done. With 
the present rapidity of spread in the use of radio
aMive. materials it is inevitable that they should 
sometimes be handled by individuals unaware of the 
danger, and the part of the Conference report which 
deals with the diagnosis of early radiation injury 
a.nd the precautions that should be taken to prevent 
tissue damage should be carefully studied. A state
ment from the National Cancer Institute is included 
which says, inter alia, "It must be emphasised that 
the absorption of radiation is always connected with 
damage, no matter how small the dose. It must also 
be. that radiation effect may be cumu
lll:tive. Th1s places a heavy responsibility on the 

of laboratories in which work of this nature 
IS m progress. There must be no repetition of the 
sufferings of the early radiologists. 
. In addition to the discussion of these practical 
Issues, there are detailed considerations on the 
measurement of isotopes, on the synthesis of labelled 

and on their use in clinical investigations 
and m the treatment of disease. 

• on Met:'bolic Aspects of Convalescence. Transactions 
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