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ACCORDING TO JULES VERNE,

it took that indomitable
Englishman Phileas Fogg rather
less than 80 days to
circumnavigate the globe. And
all for the price of a wager.

World in 80
seconds!

Today, in world

business, fact has left fiction
way behind, shrinking days to
hours, and hours to minutes.
Take our own case. As

one of the world's leading
chemical manufacturers,
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exports every week from

the United Kingdom nearly
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far corners of the earth,

and time is a vital factor in
this service to customers. So.
to match the breadth of the
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been built up a

sales organisation with
associated and subsidiary
companies or agents in
practically every country. One
of these is on your doorstep,
and its aim is to bring you
instant service and speedy
delivery of LC.Is products—
ranging from weedkillers to
zip fasteners, from catalysts
to plastics, from drugs to
metals. There's no going
around the world to get them.
Our offices in New Zealand
are no further away than

a 'phone call. (A matter of 80
seconds.)
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1888 --- WATSONS --- 1958

““70 YEARS OF SERVICE”

WATSON VICIOR LIMITED, Australian and New Zeuland
suppliers of SCIENTIFIC, X-RAY and ELECTROMEDICAL equip-
ment, celebrate their 70th ANNIVERSARY THIS MONTH (October).
They were the first company to manufacture and supply X-Ray and
BElectro-Medical equipment in Australia,

The Watson story began in 1888 when the business was established in
Melbourne, and nearly 16 years later became associated with Roentgen
and Radium Radiations,

By the end of the 19th Century the sphere of activity had been
cunsiderably extended, Scientific and Medical equipment being developed
to the extent that the company was able to make a substantial contribution
to equipinent for the Australian contingent in the Boer War.

From the advent .of the new century, expansion has been stestly,
The original factory at Richmond, Victoria, had to be extended and
augmented by another one at Carlton. In fairly rapid succession, other
factories were established at Collingwood, Tunstall, Finsbury in South
Australia and Glebe in New South Wales,  Parallel expansion took
place in the distributing company, Watson Victor Ltd., with headquarters
in Sydney and branches in all capital and many other cities throughout”
Australia and New Zealand. :

By undeniable merit the company had won its position in the fore-
front of manufacturers of X-Ray and Electro-Medical equipment, The
tmany and varied requirements of World War 1I found its resources
cqual to the heaviest demiand made on it.

The company pioncered- many innovations such as the first shock-
proof X-Ray apparatus in the British Commonwealth as well as the
first half million volt Cancer X-Ray apparatus, '

Today, Watsons of Australia and New Zeusland, with its affiliations
and connections, enjoys world-wide facilities for research, engineering
and production, to maintain its outstanding pesition in its own sphere of
activity.

Modern machinery, up-to-date methods, efficiently equipped factories
and the utmost precision achieved by skilled workers, all combine for
the development of quality standards in Watsons manufacture.

For 70 years, progress and expansion have been the outcome of pre-
conceived plans,  Although the plans were based primarily on physical
expansion they have inevitably embraced the growth. of the Watson’s
reputation.  This has resulted in acceptance of “ WatVic” (the symbol
of Watson Victor Itd.) as a sign of quality and reliability by the
Medical profession, Hospital Authorities, Government Departments, In-
dustry and Teaching Institutions. The plans, which have been so
fertile of progress in the past, are still being pursued so that friends
new and old, may safely repose the same confidence in the ecampany’s
products and services as they have done in the past seventy years.

|16 The Terrace, &-10 Kitchener 80 Chester St., 355 Gt. King St.,
Wellington, St., Auckland, Christchurch, Dunedin.
'Phone 42-095 'Phone 31-T10 'Phene 75-983 ‘Phone 78-010

Telegrams:  WATVIC, all Offices.
%



MELTING POINTS . . ..

A NEW Electrical
Apparatus

® Heats to 200°C in 4.5 minutes;
to 300°C in 9 minutes.

® Contained controls.

® Three melting point tubes, easily ob-
served.

® Shadowless oblique, uni-
form illumination; no
glare.

® Choice of background at
a touch,

® Tubes and thermo-
meter in focus
simultaneously.

® Fine femperature
contrel; accur-
ate results.

Ask for Details . . .

Gallenham}y

SUPPLY THE WORLD'S LABORATORIES

A. GALLENKAMP & CO. LTD., SUN STREET, LONDON. EC.2.
Telaphone: Bishopsgate 0651. Telegrams: Qallenkamp, Stock, London,

Appointed Agent for New Zealand:—

GEORGE W. WILTON & COMPANY, LIMITED.,
63 Shortland Street, Auckiand, C.I. — 156 Willis St., Wellington
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EDITORIAL

Whither New Zealand ?
(Contributed by G. M. Wallace, Massey College, Palmerston North.)

Current marketing difficulties highlight the dependence of
the whole of our national economy on our ability to obtain a satis-
factory price for a restricted group of primary products.  Clearly
the situation is most unsatisfactory and a consideration of some
of the problems involved raises a number of important guestions.

Firstly, are we really making an effort, through research, to
supply what the customer wants or are we, through being stifled
by unsatisfactory direction and through dearth of information on
consumer preference, offering the consumer only what we think
he wants? A considerable body of informed opinion is that our
consumer relations are very poor, that we are living in the past
and are making no more than lip-service effort to give the customer
what he wants. We need much more than political representa-
tions and pious “it will all come right” statements from the
heads of marketing organisations.

How much more do we need proper sales promotion and
consumer response studies for our primary products than does
the smallest secondary industry manufacturer and yet how does
our effort compare with his ?

Reliable consumer preference information opens a big field
in applied research in food technology. This should give rewarding
resulls if the effort applied is sofficient,

Our second problem is a much more fundamental one, 1Is the
restriction in the range of our primary products wise? We
have based our economy on the couniry’s renowned ability to
grow grass and on the conversion of this grass, by animals, into
milk, meat, hides and wool. A great deal of excellent research
has gone into fostering this concept and a great deal still awaits
to be done.  This is as it should be.  But must we always he
dependent on animals te convert plant fats and proteins into
products that are of greater aesthetic appeal?  Remember that
this conversion is made only at the expense of a considerable
loss of efficiency in land and fertiliser utilisation,
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What then are we doing about this ?

It is time a select research team was looking to our future
problems in this field, problems of conversion of plant products
into acceptable equivalents of our meat and dairy products,
problems associated with the economic production, under our
climatic bonditicms, of better sources of plant fats and proteins than
grass, and so on.

We must have men of vision and fortitude to direct our
research which will demand an increasing number of pure and
applied research workers to implement. Research with the widest
horizons is essential for our economic survival, Let us see that
it becomes fact.

LUPA.C. SYMPOSIUM ON “THE CHEMISTRY
OF NATURAL PRODUCTS”
AUSTRALIA, AUGUST, 1960.

During August 1960 a Symposium on “The Chemistry of Natural
Products” will be held in Australia under the sponsorship of the Inter-
national Union of Pure and Applied Chemistry. This will be the first
nceasion on which an LU.P.A.C. meeting has been held in Australia.
The responsibility for the organisation of this meeting lies with the
Australian Academy of Science operating through its National Committee
for Pure and Applied Chemistry. It is proposed that the scientific sessions
should be held in Sydney and Melbourne with some official functions in
Canberra.  The programme will be organised under the following general
topies —

Aliphatic and homocyclic eonipounds.
Biological chemistry (that is, topics concerned with cheniical
structure in relation to biologieal activity).

Heterocyctic compounds.
Physical methods in the study of the structure of natural products.

It is also proposed that a post-conference exeursion to a rain forest
nren of particular phytochemical interest, either in New Guiner or North-
ern Queensland, should be held. Dates and locations of the meeting will
be finalised within the next few months, so that preliminary information
about the scientific and general programme can be made available to all
interested scientists.  Preliminary inquiries suggest that delegations will
he sent by a number of countries, where the proposal for the meeting
has been received with some enthusiasm,

The Fifth International Congress on Nutrition will be held in Wash-
ington, D.C,, in September, 1960. A preliminary announcement only
is available at this stage but chemists interested in nutritional fields and
wishing to obtain further information should contact the New Zealand
representative of the British Nutrition Society, W. A. MeGillivray, Bio-
chemistry Department, Massey College, Palinerston North,
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THE POLYMERIZATION OF HYDROGEN CYANIDE.
By J. VAUGHAN,

Chemistry Department, University of Canterbury, Christchurch.
(Chairman’s address delivered to the Canterbury Branch in
March, 1958.)

In 17582 the Swedish chemist Scheele described the odour and
taste of hydrogen cyanide, and lhe must be credited with being
the first chemist who lived to record the isolation of prussic acid.
Guy-Lussac subsequently prepared fairly pure ligquid hydrogen
cyanide in 1811. From that time, any chemist who kept hydrogen
cyanide in glass vessels must have noticed that it deteriorated with
time, first developing colour, then depositing solid, and finally
ending as a black amorphous mass called azulmin. Occasionally
a sample must have deteriorated rapidly and with explosive force,
because the reaction is strongly exothermic. ‘T'he change, which
is a polymerization, only received recorded comment in the second
half of the ninetenth century but even then little more than casual
interest was displayed in the phenomencn.

Gautier, in 1869, described liis attempts to fractionate azulmin.
He was not very successful but he also recorded the slow evolution
of ammonia from the polymer on standing in moist air and he
recognised the possibility of hydrogen cyanide giving rise to more
than one polymeric form. Lange, in 1873, extracted azulmin with
alcohol and obtained a white crystalline solid which accounted
for about 109, of the total polymerization product.  Lange
assumed that the white compound was a trimer of hydrogen
cvanide and that its formula was that of amino-malononitrile

o H - Ch
TNew

The compound was soon observed by others.
Of these, Wipperman deserves special mention because, besides
obtaining the white -polymer, he made some important observa-
tions on thé way in which general polymerization of HCN
could be brought about. Up to that time, polymerization was
almost a matter of chance; epichlorhydrin and cyanogen, for
example, were reported as effective additives. Wipperman noticed
the marked effect of small additions of alkaline salts, and reached
the eonclusion that water and base were necessary for the poly-
merization process. We now regard the reaction as initiated by
cyanide ions, and many of the reports before Wipperman's ex-
periments would seem to have originated in impurities.

This century has seen little concentrated effort being made
on the general problem, with the exception of a polemic in the
1930°s on the structure of the white crystalline material. 1In
discussing the later work, particularly that carried out at Canter-
bury, there seeem to be three convenient focal points,
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1. Attempts to follow the rate of polymerization and attempts
to achieve a quantitative comparison of the effects of added
materials.

2. 'The constitution of the erystalline polymer.

3. Speculations on the possible structure of the black aznlmin
and on the mechanism of polymerization.

1. Polymerization Raoles:

Very few quantitative weasurements of polymerization rates
liave been carried out — partly because it has been difficult to
know what to measure. When hydrogen cyanide is polymerized,
the liquid gradually goes brown in colour, then becomes opalescent,
and clears again after coagulation and the start of actual pre-
cipitation.  Thereafter, the hrawn-black precipitate of azulmin
increases in amount whilst the brown supernatant liquid does
not darken appreciably.

If one is concerned with the initial mechanism of polymer-
izakion, interest becomes centred in rate measurements made
hefore precipitation of material of presumably appreciable chain-
length,  There are other, perhaps more practical, reasons why
behaviour during this early period should be studied. Commercially
the stability of liquid prussic acid is a matter of importance. The
material may be stabilised by addition of acidic substances {com-
monly organic acids) but it would be of advantage to be able to
compare with accuracy the effect of various additives on poly-
merization, The value of an accurate comparison of stabiliser
efficiencies springs to mind immedialely but a similar comparison
of accelerators would be at least as important.

Before precipitation has commenced, however, very little
polymerization lias occurred and it would appear also that most
physical properties of the liquid are insufficiently altered to allow
the kineticist to make nse of them. In 1950 Sporzynski and
Salter, at Imperial College, followed the deterioration of stabilised
HCN by conductivity measurements, ‘The temperature was
100°C, the standard material was 98% hydrogen cyanide, and
the interest lay generally in the comparison of stabilising effects
of added materials and in the effect of water on the stability of
the hydrogen cyanide. The effect of water is of much practical
importance, because HCN is not marketed in the anhydrous
state.  Sporzynski and Salter found, among other things, that
about 5%, water in the cyanide led to very marked accelerative
effeets on the polymerization. We shall comment on this shortly,

Use may also he made of the development of colour in the
carly stages of reaction. Measured changes are assumed to be
meuningful in terms of the main polymerization reaction, hut in
the few qualitative experiments which lhad earlier been attempted,
this was a tacit assumption, Lewcock, for example, in examining
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the efficacy of added stabilisers, measured (in 1918) the time
taken for a discernable colour to appear, and Thomas (1928)
compared the colours developed in several HCN samples carrying
a variety of additives.

In work at Canterbury, we simply followed the rate of
increase in colour at 18°C, using a Spekker Absorptiometer.
Pure, dry hydrogen cyanide was the medium into which waler or
bases could be introduced. Our aim was mainly to arrive at an
efficient comparisen of the effects of added materials. In the
early stages, colour development could be expressed satisfactorily
by the simple equation —

log d = kt + constant

where “d” is a measure of the colour, and in more normal
analytical procedare “d” would be a measure of the concentration
of the material prodncing colour, This equation appears to hold
from zero time, i.e. there is no induction period, and this is in
agreement with some analytical work carried out by Sporzynski
and Salter in the course of their experiments. However, as poly-
merization advanced, the rate of increage in colour became pro-
gressively greater than that indicated by the simple equation,

In comparing the effects of added materials we compared
values for “k’" — the apparent “ rate-constant.”  Using piperidine
as the standard base, rate of polymerization inereased with in-
crease in amount of added base, although the accelerating effect
of a given increment of base diminished as the total amount of
additive increased. ’

The effect of water on the polymerization is of much
interest.

ml. water per 20 ml. HCN k X 10* (min.")

0 0.82, 0.81, 0.81, 0.84
0.4 0.53, 0.59, 0.56

0.8 0.49, 0.50, 0.50

1.6 0.49, 0.48, 0.48

4.0 0.43, 0.45

it is clear that water has a retarding influence, in direct contrast
to the implications from the experiments of Sporaynski and Salter.
The two series of experiments may be reconciled, liowever, be-
cause at 100°C appreciable hydrolysis of hydrogen cyanide, with
accompanying instability of the sample, is highly probable and
Sporzynski and Salter recognised this, On the other hand, in
the Canterbury experiments at about 20°C, such hydrolysis is
likely to be negligible,
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An assessment was also made of the relative effects of a
number of organic bases, A constant molarity of base (0.00607
mole per 20 ml. HCN) was maintained and results were:

k X 10% (min. ")

Ethylamine 1.26, 1.26
Diethylamine 1.48, 1.60, 1.30, 1.26
Diethanolamine 0.33, 0.34, 0,33
Diphenylamine —
Piperidine 0.82, 0.81, 0.81, 0.84
Triethylamine 1.90, 2.03, 1.72,

Few conclusions may be drawn. Catalytic activity does not appear
to be directly related to basicity, e.g. piperidine is a stronger base
than triethylamine which, however, is a mueh more efficient catalyst
for the polymerization. Results on the three ethylamines indicate
that catalytic activity increases in the order, primary, secondary,
tertiary.  Although there is no relationship here again between
catalytic activity and basic strength this may be of lLttle sig-
nificance because nucleophilic activities towards the proton and,
for example, towards a positive carbon centre, need not run
parallel with each other.

2. Crystalline Polymer of Hydrogen Cyanide:

Up to 1923, Lhe crystalline material extracted from azulmin
was assumed to be a trimer of HCN, and was assumed also to be
aminomalono-nitrile. Bedel, in 1923, carried out some molecular
weight determinations which pointed to the compound being a
tetramer. This must have been embarrassing for people working
on the alleged trimer, The Polish chemist, Grischkevitsch-
I'rochimovsky, whe had earlier been attempting to justify the
trimer formula now suggested a formula for the compound as
a tetramer without correction {o his earlier work. It may be
that it is for reasons such as this that certain modern texts still
include the trimer as a known compound. But the new formula
proposed by Trochimovsky locked quite convincing and with it
many of the known reactions could readily be understood. The
proposed structure was that of diaminomaleonitrile

NH, -C - €K
i
NH,-C - A
This structure allows us, for example, to explain in a satisfactory

manner formation of heterocyclic compounds when the tetramer
reacts with nitrous acid or glyoxal:

"
PARN AN PN
EHe0  W-E-ON kD CH poon| o toon g ol ook
1 — — i
He0 M -C-ON [R=0 Wi-C-CH|  [H  C-CN th C-CN
\ 4
AN A
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Following Trochimovsky, Hinkel (in Britain} began work on the
chemistry of the tetramer in the late 1920’s. Hinkel and his
co-workers, however, interpreted all the behaviour of the
tetramer in terms of the structure

NH, - CH - CN
|
NH =5 - ON

aminciminosuccinonitrile. In view of the fact that Hinkel finally
carried out what he considered to be a decisive experiment, it is
worthwhile commenting briefly on some of his early evidence. For
example, he regarded as significant the fact that the tetramer
forms & monohydrochloride only.  But if we inspect the diamino
- structure of Trochimovsky, the formation of a monohydrochloride,
i.e. the addition of a proton to one amino group, sheuld markedly
reduce the basicity of the remaining amino group

+
Wy - - O
NH, - C-CW

particularly in the presence of two suitably-placed, strongly
electron-attracting nitrile groups. Furthermore, monohydrochlor-
ide formation is only positive evidence for Hinkel’s formula if
it be assumed that the imino group is incapable of salt formation.
The existence of many ketimine hydrochlorides lends support
to the idea that if the imino group in Hinkel's structure is
insufficiently basic to form salts, then this is for reasons which
would lead us to expect also a lowered basicity of the second
amino group in Trochimovsky's structure.

Hinkel and his students formulated the reaction of the
tetramer with glyexal, to give pyrazine derivatives, on the basis
of the aminoimino structure

N e AN
EH=0  NHp-CH-CH Eﬂf \Eu-tn o fh-ON__ G-I

i + . - - _ -
[4:0  NH=C-CH CH=0  NH=C-CN m/cu\ﬂ/n N cu\u/c CH

—

But they placed no weight, apparently, on the fact that ortho
phenylene diamines, with an arrangement of amino groups similar
to that in Trochimovsky’s structure, react with glyoxal in a similar
way and give similar intermediates.

Now although the tetramer can be monoacetylated and
diacetylated also, its behaviour with monoaldehydes (e.g. benzal-
dehyde) does not resemble that of normal ortho diamines. Only
one aldehyde molecule reacts, and the product is an open-chain
compound, Hinkel visualised the structure of the derivative as
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4 Hg -CHsH-CH-CR
1
HH=C-CR

There is, indeed, little donbt that one molecule of aldehyde, and
one alone, will react with the tetramer. Al Canterbury, in
experiments in which a monoaldehyde derivative of the tetramer
was made to react with a different aldehyde a further aldehyde
group could not be introduced, but it was of some interest to find
that a series of displacement reactions could be carried out. ‘Thus
if the benzaldehyde derivative above was made to react with
p-nitrobenzaldehyde, the latter displaced benzaldehyde to give,

as the only product,
N0 V- CH=N-CH-CN
!
NH=C-CN

p-Nitrobenzaldehyde wauld also displace p-hydroxybenzaldehyde
from its tetramer derivative and p-hydroxybenzaldehyde could also
be displaced by benzaldehyde itself. Under our conditions it was
not possible to reverse these displacements. The displacements
do, however, fall into a rational order; the order of displacing
powers is the order of di-pole moment values for the aldehydes
and it seems reasonably clear that the displacement of one aldehyde
by another will occur when the displacing aldehyde possesses a
carbonyl carbon atom of greater electron-deficiency than the orig-
inal aldehyde. It may also be assumed that it is the reversibility
of the aldehyde condensation reaction which allows all these
apparent displacements to occur.

This takes us a little way from the Hinkel-Trochimovsky
polemic. After Hinkel's arguments had been published, Trochim-
ovsky made the suggestion that a tautomeric relationship hetween
the two forms would clear up the points at issue. Hinkel would
not accept this, He claimed that there was no evidence for
tautomerism, although he had indeed been compelied to assume
hydrogen migration and double bond rearrangement in formulating
some of his reaction schemes. Hinkel did, however, produce the
only conclusive published evidence for one of the two structures.
Hinkel’'s amino-imino structure carries an asymmetric carbon
atom and, in 1940, Hinkel and Watkins succeeded in resolving
the d-camphor-sulphonate of the tetramer. It should be noted,
liowever, that when they liberated the base, it was optically in-
active, suggesting high lability of the key hydrogen atom and this
indication of tantomerism was supported by the ready intercon-
version of the diastereoisomerides on simple solution. To us it
seemed that Trochimovsky's suggestion of a tautomeric system was
the logical one. Indeed, it would be surprising if such a structure
did not display prototropy. With Hinkel sitting on a unique
piece of evidence (the only unambiguous one) supporting the
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reality of his proposed formulsa, we then had to decide on a line
of approach best calculated to lead to unambiguous evidence in
support of the diamine formula, if that also has reality. The chosen
approach (Robertson, Thesis 1953) is one similar to that pursued
independently by Webb (1955) and by Bredereck (1956).

Of the two structures, the diamino form contains what one can
call 2 triple conjugated system, while in the other formula the
conjugated chain is shorter. The ultra-violet spectra of the
tetramer and some chosen derivatives could thus be of some interest.
Let us start by considering the two forms of the unsubstituted -
tetramer. For comparison with Hinkel’s formula, butadiene has
a wave-length of maximum absorption at less than 2200A and the
replacement of an olefinic bond by a nitrile or ketimino grouping
{e.g. in N-n-butylcrotonaldimine) results in only a very slight
change in A max, * The highest recorded A max 11 such a system

{and there are many available for comparison) is 2500 A (pro-
pylene cyanide) and it seems reasonable to expect, from the avail-
able data, that if the tetramer exhibited the characteristics of
Hinkel's formula, A max would not be above 2500 A. On the other

hand, with a triple conjugated system, as in Trochimovsky's
formula, recorded values for A — lead us to expect a value

slightly above 2800 A, at which wavelength the c]ose]y related
maleonitrile displays a maximum., The tetramer gives a simple
curve with a well-defined wavelength of maximum absorption at
2980 A, Webb (1955) has also found this and regards it as
strong evidence for the diamino structure.

Now on the introduction of an acetyl group inte the molecule
the three possible structures for the acetyl derivative are:

HH:-[IZH-EH CHy-CB-NH-CH-CN CHy-CO-NH-C-CN

CHy-C0-N<C-CN _ NH<T-CN uH,-Ic'-tu
1 i ]
Structure (1) possesses a more extensive mesomeric system than
the original amino-imino structure, We should expect an appreci-
able shift in the absorption peak. If the acetyl derivative possess-
ed structure (2) or structure (3) it is probable that its spectrum
would be similar to that of the tetramer structure from which
it is derived. The spectrum is, in fact, closely similar to that of
the tetramer, with )Lmax being very slightly lower (less than

2900 A). This favours the choice of structure (2) or (8).

Consider these two only and assume the introduction of a
second acetyl group te give the diacetyl derivative. When the
second group is attached to structure {2) we should again expect

a marked change in A =, because of more extended meso-

merism.  With structure (3) little change is probable,  The
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spectrum of the diacetyl derivative is, in fact, similar to that of

the monoacetyl dericative, and hence to the tetramer, with A max

at 2900 A, The implication of these results has received support
from the work of Bredereck, who has since established by infra-
red examination that both acetyl derivatives in the solid state have
the diamino structure,

For us, however, the spectra of aldehyde derivatives of the
tetramer proved of greatest interest.  There are two possible
structures for these derivatives:

R-CH=N-CH-C=N R-CH=N-C-C=N

] L]
HN=C-C=N ByN-C-C2N
sl ibl

In structure (b) the azomethine double bend is linked with the
conjugated chain of the tetramer molecule. In (a) it is isolated.
It is known {eg. Braude 1945) that when isolated systems are
present in the same molecule, the resultant spectrum is usually
the sum of the individual spectra. Thus derivatives of type (a)
would be expected to give rise to spectra with peaks correspond-
ing in wavelength (and intensity) to those of both tetramer and
azomethine residue,

We prepared a number of these azomethine derivatives and in
no spectrum was there an absorption maximum approximating to
that of the tetramer. "This weighs heavily against the possibility
of structures like {(a). The introduction of an azomethine group
results in a marked increase in the wavelength of the main ab-
sorption peak and it is of further interest to note that this
effect is progressively enhanced by making R an increasingly long
conjugated system:

Substituent —
None (Tetramer alone) . 2980
E)E-E:N- (Isobutylidene derivative) 3150
C={-CaN- (Allylidene derivative) 3430
D—r:u- {Benzylidene derivative) 3600

Q— C=C-C:N- (Cinnamylidene derivative) 3720

It will be seen that the tetramer and its isobutylidene, allylidene,
benzylidene and cinnamylidene derivatives form a series in which

the length of conJllgated system (and consequently A =~ Y is

increasing. It may be noted also that when analogies are drawn
with known compounds containing conjugated chains of the same
length as in these derivatives (assmning that they are based on
the Trochimovsky structure), the main abserption peaks are in
agreement.
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It would seem reasonable, therefore, to assume that the
combination of Hinkel's resolution experiments and the later work
of Bredereck, Webb and the Canterbury group indicates fairly
strongly that the tetramer has a tautemeric structure.

8. Possible Mechanism of Polymerization:

'The structure of the black azulmin is not known and no
work appears to have been carried out on the way HCN may
pelymerize. We can suggest a possible, but simplified, structure
for the polymer. However, although none of the data at our
disposal conflicts with this hypothetical scheme it is well worth
emphasizing that circumstantial evidence is unsatisfactory, The
scheme requires to be put to the test and convinecing tests have
yet to come. )

It is generally assumed that the polymerization is initiated
by cyanide ions. Thus the first step is almost certain to be

-
B-ran = CHeNH
N

This dimer can add a further molecule of HCN in two ways, to
form either

tN CH=NH

CH-R, or MM

cH o
With the formula on the right, the process could be continued
but the resulting structure — a polyketimine could not rep-

resent the polymer. Apart from the fact that even a simple e,
e -diketimine has never been reported, certain of the properties
of the HCN polymer seem incompatible with such a structure.

The formula on the left is of much greater interest, It is the
formula of aminomalonenitrile, which had originally been assigned
to the white crystalline polymer when chemists assumed that the
white material was a trimer of HCN. The structure is a disarm-
ingly simple one, but certain facts made us interested in this
possible intermediate. ~ For example, patents have been taken
out for certain metal powders as inhibitors of the polymerization
reaction. In all cases the metals covered by the patents were
metals capable of forming complexes with amino groups. ‘The
trimer, if produced as indicated, is the first compound in the
reaction scheme which possesses a primary amino group and,
while other answers are possible, our attention was drawn to the
possibility of amino-malononitrile being a key intermediate in
the polymerization. : _

But it would not appear to be a particularly unstable molecule
and synthesis should prove relatively easy. However, its prepara-
tion has never been reported. We attempted to prepare it and
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two of our sifaple expei-i'l'flents were the following:
First, o
SOy A
CH-HH, ——=<r tHiNH'
Neokd; gp0) O

What was obtained on dehydration of aminomalonamide was a
black material indistinguishable from azulmin by the means at our
disposal. Considering that the conditions may have been too
severe, we then carried out another simple experiment

N .- -~ CN

s ¢ /
- CH-Br Ml_, CH- N,
\CN room temp, N

Addition of z[‘rhmonia led te an_exothermic reaction and to a prbduét
which again_appeared to be azulmin, In neither case could we
separate any product other than the assumed “ black polymer.”

It is possible, then, that aminomalononiirile is an unstable,
key intermediate in the polymerization process. It is also
possible, judging from the apparent results of attempts to prepare
tlis trimer, that it is the trimer itself which polymerizes. But we
must, in addition, account for the formation of the known tauto-
meric tetramer when HCN is polymerized. A possible scheme is
the following:

HN

W H-:-E: Zadition NH:E-CN
HH,-CH-CN NH,-CH-CN
frimer fetramer

-LH- -CH-HK, C-CH-NH -
o EH NH"'-H‘I:I 'I:I.| e lN 2, ete.

B N Tre

2 N~ CH - R - L-CH-NH - £ O -NH -etc.
| |
IR KHEN  NHON

et -CH—KH-ﬁ-?H-NH-E-?H-JH-N:.
1
R 08 0 R

Tt will be noted that the hypothetical polymer chain bears certain
resemblances to a polypeptide structure. Assuming this scheme,

““+we can look at certain known facts with more purpose. For

-example, the tetramer decomposes abt its melting point and the
black residue appears to be azulmin. On part (A) of the above
scheme, one would predict a breakdown of the tetramer to HCN
+ trimer, followed by polymerization of the latter. On decompo-
sition of the tetramer, HCN is, in fact, evolved. We can now



Journal of the New Zealand Inuslitute of Chemistry - 159

place an upper limit to the amount of HCN likely to- be released
in this manner. Each molecule of tétramer would be expected to
give one molecule of HCN but it is easy to predict that. part, at
least, of the HCN would itself lead to polymer in the basic
medium in which it is formed. Thus we should predict somewhat
less than 1 mole HCN per mole of tetramer, but certainly not more
than 1 mole.  Quantitatively, it is found that the tetramer, on
thermal breakdown in an inert solvent, gives rise to 0.65 mole
HCN "per mole tetramer.

Finally, the proposed polymel structure suggests certain
possible experiments. To give one example,.in the long chain
formula there is_a recurring pattern ‘of three nitrogen_atoms and
it is to be noted that one N atom in three is present as a ketimino
group, a group known to be very susceptible to acid hydrelysis.
On mild treatment with dilute hydrochloric acid, only- this nitrogen
atom should be converted into amthonium chloride, and on such
hydrolysis- the predicted release of nitrogen should 'be one atom
for every three in the polymer. When hydrolysis was carried
-out until ammonia production practically stopped, the results of
three separate experiments gave 0.86, 0.90 and 0.91 atoms of
“ hydrolysable ” N for every three in the polymer. “This is .very
satisfactory agreement with the predicted result. Other reaction
schemes for the polymerization are clearly possible, however, and
we are a long way from an understanding of this intriguifig and
somewhat neglected reaction.

VITAMIN A — AN ASSESSMENT OF PRESENT
KNOWLEDGE.
By W. A, McGILLIVRAY,
Biochemistry Department, Masgey College, Palmearston North,

(Based on Chairman’s address delivered to Manaicatu Branch . |
o in June, 1958.)

Vitamin A is one of our oldest vitamins. In fact, the
recognition of a substance in certain foods capable of correcting
the inability to see properly at night, dates back several thousand
years. An ancient Egyptian medical treatise of about 1500 B.C,
recommends roast ox-liver or the liver of a black cock as curative
agents, while Hippocrates also advised liver but in a less palatable
form — dipped in honey and eaten raw, Then again the prophet
Jeremiah gives probably the first description of vitamin A defic-

iency in animals when he records that, “the wild asses did stand in =~

the high places, they snuffed up the wind like dragons; their eves’
did fail, becanse there was no grass”. The identification of vitamin
A in the livers, and of carotene in the grass, as the chemical factors
responsible had to wait over three thousand years. During the past
few years there have been some very significant advances in our
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knowledge of vitamin A and in this talk I am going to attempt, very
briefly, to high-light some of the areas where real progress has
been made agamst the much wider background where a great deal
more work is necessary before a completely clear picture can be
presented.

You may wonder, as I have often done, why the old vitamin
terminology has been retained for vitamin A whereas it has been
replaced by chemical names for all the other vitamins, This is
espectally surprising when we consider the confusion which may
arise when using the term ' vitamin A" Do we, for example,
mean just preformed vitamin or do we include. pro-vitamins?
Do we include vitamins A; and A: or has usage in particular cases
limited the term to A, only?  The lack of a suvitable chemical
name is not through want of trying on the part of some workers.
Karrer has suggested * axerophthol " but as well as being clumsy
it suggests that the action of the vitamin is restricted to the eye.
“Axerosol " or “ axerol” imply a more general action and are
better.  ““ Retinol ' is gaining favour but again only refers to
one function of the vitamin. It also gives “retinal” for the
aldehyde, the same spelling as the adjeclive meaning ** belonging
to the retina’; hence, as Moore points ouk, as the aldehyde is
frequently discussed in relation to its function in the retina, we
could find ourselves talking about * retinal retinal.”

These problems will no doubt give international conferences
material for many years of deliberations and, in the meantime,
we must make the best of * vitamin A.”

Vitamin A, like several other vitamins, was dabbled with from
about the turn of this century but real progress dates from the
classical work of Thomas Moore in the 1920°s which culminated
in 1929 in his demonstration that the vitamin A appearing in the
body was derived from the yellow carotenoid pigments of plant
origin.

Carotenoids are widely distributed in plants but as yet we
have no precise knowledge of their function, FEarly suggestions
that they were mainly excretory products of unknewn metabolites,
their water insolubility removing them from active participation in
the cell metabolismi, seem untenable and most theories regarding
their function in plants are based on their two characteristic
properties — their ability to absorb oxygen, and their ability to
absorb light encrgy in the blue region of the visible spectrum,

Thus we find that the .occurrence together in plants of the
carctenoid hydracarbons, the carotenes, and of their oxygenated
derivatives, the xanthophylls, has led to the suggestion that these
materials may function as a perfect oxidation-reduction system,
The association of carotenoids with chlorophyll in the plastids has
been thought to imply some participation in the photosynthetic
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process, either actively by a process such as the transfer of
excitation energy to chlorophyll, or more passively by being
mobilised to act as filters to protect the chlorophyll from intense
light which would inactivate photosynthesis. Then again the
concentration of carotenoids in pollen grains suggests some intimate
association with the reproductive process. Quite convincing evi-
dence has been produced in support of all these suggestions but
the action of the carotenoids cannot be regarded as specific in any
of these cases since plants appear capable of normal growth and
repreduction in the absence of general or localised concentrations
of carotenoids.

One function of carotencids in plants does, however, seem
clearly established.  This is the part the carotenoid pigments
play in photokinetic responses such as phototrapic bending and
chloroplast migration.  Carotenoids are present in all photosensi-
tive structures and their absorption spectra correspond very elosely
to the photokinetic action spectra which in turn are distinet from
the absorption spectra of any other pigments also occurring in
photosensitive structure. {Action spectra are constructed by
plotting the reciprocal of the energy at different wavelengths re-
quired to elicit a constant phototropic response, against these wave-
lengths.) Thus for example the action spectrum for the bending
of seedlings towards light is identical with the absorption spectrum
of the mixed carotenoids present and there is a strong body of
evidence along similar lines for many forms of plant life an\dl
for lower forms of animal life, I am not going to deal with this
in any further detail but mention it because the part played by
carotenoids in phototropism is of interest in connection with the
clearly established role of vitamin A itself in the visual process
which I shall be discussing later.

When plants are eaten by animals, the carotenoids may be
absorbed, rejected or destroyed. If they are absorbed they may
be stored in unchanged forms or they may be converted into
vitamin A or into other predominantly animal pigments such as
astaxanthin,  The mechanisms which control this rejection or
modification are characteristic of species or sometimes of varieties
within cne species.  Thus, if we consider different animals on
a diet containing varions carotencids, we find that sheep, for
example, will accumulate virtvally no carotenoids in their bodies.
Depending on the breed, the body fat and milk fat of cattle will
be coloured to varying degrees mainly with carotene. The ratio
of carotene to xanthophyll will depend on the breed of the cow,
Humans will non-selectively accumulate all the carotencids fed.
In poultry the fat will be coloured only by xanthophyli.
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Mammals, therefore, fall into three classes:

(&) non-speciﬁé carotenoid accumulaters, e.g. humans.
(b) primarily carotene accumulators,, e.g. cattle.
{c) non-accumulators of carotenoids, e.g. sheep.

Birds on the other hand are primarily xanthophyll accumu-
lators, as also are fish,

The significance of these differences in carotene absorption
is not known but the tendency in some species for carotenoids
to accumulate in certain organs and to be selectively mobilised
would suggest specific functions for thiese pigments unassociated
with their possible conversion to vitamin A. This applies par-
ticularly to lower forms of life such as marine invertebrates which
possess the unique ability to produce a series of rather interesting,
highly-oxygenated carotenoids.

The special ability to convert certain carotencids to vitamin
A is limited to the higher forms of life — mammals, birds, some

amphibia and probably fish.

The mechanism of this conversion is one of the major unsolved
problems in the vitamin A field. A consideration of the structures
of B-carotene and vitamin A would suggest, as a possible mechan-
ism, fission of the central double bond of B-carotene with the
addition of two molecules of water to give two molecules of
vitamin A, and this was accepted for a considerable time.

There is, however, strong evidence against such a reaction and
more recently Glover and Redfearn have presented evidence in
favour of the alternative mechanism — the stepwise oxidation of
one end of the carotene molecule. Under suitable conditions caro-
tene may be oxidised to retinene (vitamin A aldehyde) by hydrogen
peroxide. The attack is initially on one of the terminal double
bonds of the carotene molecule. A somewhat similar attack in
vive would produce a series of aldehydic intermediates of de-
creasing chain length. Glover and Redfearn prepared a nomber
of these possible intermediates and showed that they could all be
converted to vitamin A in the rat.  Thus they suggest a type
of f-oxidation of the carotene molecule to form vitamin A
aldehyde, as indicated in Figure 1.

Why should the oxidation stop at the vitamin A aldehyde
stage? Up to that point the methyl groups are in the a position
to the carbonyl group but vitamin A aldehyde is substituted in the
B position. Branched chain fatty acids are oxidised in wvive when
the methyl group is in the & position but not when it is in the
B position to the carboxyl group. The picture therefore is one of
oxidation to vitamin A aldehyde. This cannot be oxidised further
but the enzyme, alcohol dehydrogenase, provides a means for its
reduction to vitamin A,  Although the conditions are very different
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it is of interest to note that our work in this Department on the
utilization of intravenously administered carotene strongly indicates
a similar type of reaction. Further evidence in support of this
theory of stepwise oxidation is provided by the identification of
apo-10- and 12-carotenals in the intestine during the conversion
of carotene to vitamin A.

However, this mechanism must still be regarded as a tentative
theory only, and it has in fact received something of a setback
by the demonstration that a C.; homologue of vitamin A could
be converted to vitamin A in rats. This homologue, in which the
polyene chain is extended by five carbons, has a methyl grouping
in a 8 position to the alcohol group — the same terminal arrange-
ment that we have in vitamin A — and yet this group does not
inhibit oxidation. However, vitamin A storage from this com-
pound is much less than from the corresponding alcoliol with
an a-methyl group so that if the S-methyl group does not
completely inhibit oxidation in this type of compound, at least
it may retard it sufficiently to allow, in the case of a compound
like retinene, some vitamin A formation.

The real problem in connection with carotene-vitamin A
conversion work is that it has not been possible to unequivocally
demonstrate conversion in vitro.  There have been plenty of
claims to have effected this conversion but it is very difficult to be
sure that vitamin A is really formed. Conditions under which
vitamin A might be anticipated also favour random oxidation of
carotene to vield products which can easily be mistaken for the
true vitamin but which have no vitamin A activity when tested
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biologically. Tt must be remembered too that even in wivo the
yield of vitamin A from carotene is very small, so that in wvitro
it is a matter of separating any traces of vitamin A formed from
a mass of unchanged or partly decomposed carotene.

For the identification of vitamin A we have the characteristic
absorption curve with a maximun at 325mu. There is also the
reaction with reagents like antimony trichloride which gives col-
oured compounds with characteristic absorption curves and,
perhaps even more useful, characteristic rates of fading. Chro-
matography is a strong tool for purification of course, and the
mixed chromatogram technique is used for identification of pro-
ducts.  Biological activity can also be tested. In spite of all
these tests many workers, even some very experienced ones, have
reported the formation of vitamin A ir witro only to find later that
the substance identified as vitamin A was possibly only an artifact.
A test which we have developed in this laboratory and found most
useful is based on esterification by an intestinal esterase. In
the presence of this enzyme vitamin A is rapidly converted to the
ester but artifacts are not affected. For example, in incubation
experiments we obtained a substance which answered all the tests
for vitamin A — that is, all the tests we could apply at the con-
centrations we were able to obtain. Qur tissue preparations con-
tained about 10pxg vitamin A and incubation of these with carotene
consistently appeared to increase this to about 20ug. However, on
further incubation with the esterase we obtained only 10pg
vitamin A ester and a substance equivalent to about 10ug vitamin A
remained in the aleohol fraction,  In other words the vitamin A
originally present had esterified normally but our product was not
vitamin A.  Using critical tests of this type Worker has recently
repeated many reported in vitro conversions of carotene to vitamin
A, In every case the result has been negative — conclusive
evidence of any vitamin A formation was Jacking under the wide
variety of likely conditions investigated.

Whatever the mechanism, the intestine is the main site of
conversion, and vitamin A, which is absorbed as such or formed
there from carotenoids, is transported via the lymphatic system to
the systemic blood and tlience to the liver where it is stored. Blood
and presumably tissue levels of the vitamin are maintained from
this liver store. It is fortunate that we can readily distinguish
between freshly absorbed vitamin and material which has been
released from the liver to maintain blood levels. The former is in
an esterified form whereas the latter appears as the free vitamin
A aleohol.  Tn the case of carotene accomulators such as cattle,
the blood picture appears to be:—

{a) a fairly constant level of vitamin A alcohol in the form

of a protein complex and maintained from body reserves.

{b) a similar fairly constant level of carotene and some

xanthophyll again in the form of protein complexes.
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(¢) chylomicrons containing fat, carotenoids and vitamin A
ester.

This latter material is all of immediate dietary origin and is
variable in carotenoid and vitamin A content depending on the
feed of the animal.

I will refer to the significance of this later but let us first
look at the vitamin A which is stored in the body. By far the
highest concentration is in the liver. ~ Some — about 5% —
appears in the blood, kidneys, adrenals, fat deposits and other
non-hepatic tissues. A trace — 0.1% of the total — is in the
retina of the eye. It is somewhat paradoxical that it is about
the function of this trace that our knowledge is most complete.
The . remaining 94.9%, is in the liver and is probably held in
passive storage. Despite many theories, we know little about the
5%, distributed through the body. I shall deal, therefore, only
with the 0.1%, which enters into the visual process.

In considering the role of any substance in vision, we
must recognise two distinct visual processes—scotopic and photopic
vision. The former is concerned with vision in light of very low
intensity while the latter mechanism takes over as the light
intensity increases and differs from scotopic vision in that there
is discrimination’ of colour as well as of brightness. It is with
scotopic vision that we are particularly concerned here since the
classical symptom of vitamin A deficiency has always been night-
blindness — the inability to see clearly at low levels of illumina-
tion particularly at dusk after exposure to bright light during the
day.

It has long been known that the retina contains a light-sensi-
tive pigment. Known as “ visual purple,” although actually it is
red in colour, this substance, on exposure to light, undergoes a
series of changes producing a number of transitory intermediates
before ** visual yellow ” and finally *“ visual white.”  After bleach-
ing, ** visual purple " is regenerated in the dark and we have all
experienced this as we ‘ become accustomed to the dark ™ on
passing from intense to dim light. The rate of regencration varies
with individuals and does in fact depend on the vitamin A status
of the subject. Clearly then, vitamin A is involved in the visual
process and the study of the mechanisms involved, mainly by
Wald and his associates, has been described as the most fascinating
one in the whole field of biochemistry.

Figure 2 indicates the structure of the vertebrate retina.  The
rods and cones which act as photo-receptors are placed wilth
their free ends directed back on to the pigment epithelium and
away from the source of light.  The human eye contains about
7 million cones, which are concerned with acute vision in strong
light and with the appreciation of colour, and between 70 and
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140 million reds.  The * visual purple,” or rhodepsin as it is
now mnamed, is contained in the ounter limbs of these rods which
are shown in black in the figure. In strong light these rhodopsin
containing ends are shielded by pigment of a melanin type pro-
truded from the pigment epithelium., In weak light the pigment
covers the cones and the rods are exposed. This change from the
visual process involving cones to that inveolving rods, ie. from
photopic to scotopic vision, shows up as a distinet break in light
adaption curves,

To summarise, very briefly, the experimental evidence regard-
ing scotopic vision, the pigment obtained from retinal rods will
undergo a series of changes on exposure to light. A protein, opsin,
is released and if the retinas are fresh and have not been hardened
by materials such as alum, vitamin A is the other end product—
“wisual white.” With old or hardened retinas, retinene is formed—
“visual yellow.”” The rod ends, which contain all the rhodopsin,
readily become detached from the wider inner segments during
dissection. When a suspension of these rods was bleached, retinene
was formed, but when an extract of the rest of the retina was added
the retinene was reduced to vitamin A, The retinal extract could
be replaced by reduced diphosphepyridine nucleotide, DPN-H,, or
by DPN plus fructese diphosphate to facilitate its reduction to
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DPN-H;. Thus the system for rhodopsin bleaching required,
in addition to light, an apo-enzyme, retinene reductase, DPN and
fructose diphosphate.  The enzyme is present with rhodopsin
in the rod outer limbs.

Based on these reactions, Wald was thus able to propose a
model system for the break-down of rhodopsin under the action
of light and for its reconstitution,

This worked extremely well with natural vitamin A isolated from
fish-liver oil but failed when attempts were made to regenerate
rhodopsin from opsin and synthetic vitamin A, Wald in his model
system had found the regeneration of rhodopsin from bleached
retinal extracts a slow reaction and had obtained poor yields. It
was also observed that rhodopsin bleached with yellow light
would not regenerate as well as that bleached by blue light. Now
blue light will promote cis-trans isomerism for which there is ample
opportunity in the vitamin A molecule and Wald confirmed the
importance of this isomerism by showing that all-trans retinene
would not combine with- opsin to form rhodopsin. After experi-
ments with various retinene isomers it was found that rhodopsin
formation took place successfully with neo-b retinene which is the
2, 4-di-cis isomer. The retinene liberated from rhodopsin hy
yellow light — the form that will not reconstitute readily was
found to be the all-trans isomer. Thus retinene must be combined
with opsin in one form and released in another form. It is in
fact combined as the 2, 4-di-cis isomer and released as the all-trans
isomer. The complete cycle of events is as follows:—

RTHUDGF SI!H
light
dark ?

{umi-rhodopsin

OPSIN

neo-b RETINENE =—-————= all-trans RETINENE
heat, light, ete.
DPH-H, |/- OPR-H,

alcohol aleohol
dehydrogenase dehydrogenase

DPN 4 [\ i

neo-b VITAMIB A =—0 = all-trans YITAMIN A

fram pigment epithelium + circulation

The vitamin A isomerism required can take place quite readily in
the body and the neo-b vitamin A required for the regeneration
of rhodopsin is normally supplied from the blood. The rate of
regeneration is therefore proportional to the level of vitamin A
in the blood and hence to the vitamin A status of the subject.
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It is probable that the visual impulse is associated with an
initial photochemical transformation of rhodopsin into the orange-
red lumi-rhodopsin.  The succeeding steps in the bleaching of
rhodopsin to * visual white” may provide merely a convenient
way of putting the rods completely out of action in bright light.

The key role of opsin in scotopic vision must not be over-
fooked. The liver, intestinal wall and probably many other
tissues contain all the enzyme components necessary for inter-
conversions between vitamin A and retinene. Apparently only the
retina contains, in opsin, a suitable aldehyde trapping agent which
is capable of stabilizing retinene.  Elsewhere in the body the
equilibrium is strongly in favour of vitamin A.

Our knowledge of photopic vision is less complete despite the
research activity concentrating on it.  Nevertheless it does seem
that vitamin A again plays an indispensible part in the process
probably as a component of the modulators which are responsible
for colour perception. The light sensitivity of these modulators
corresponds closely to the absorption spectra of certain vitamin A
and retinene derivatives.

I am going te pass over the tremendous literature relating
to symptoms of vitamin A deficiency, vitamin A requirements in
health and in disease, effects of excess vitamin A, vitamin inter-
relationships, ete.  Much of this work, particularly on the clinical
side, is confused and rather contradictory and one is left with the
feeling that there must be very few clinical symptoms which some
one has not claimed are caused by, aggravated by, cured by or
otherwise associated with vitamin A.

At the same time we can recognise certain definite symptoms
of vitamin A deficiency — =xerophthalmia in the eyes, keratinisa-
tion in the mucous membranes, defective modelling of the bones,
a thinning of the skin, increased cloiting time of the blood, resorp-
tion of the foetus, congenital abnormalities, etc. Of course these
are not all specifically due to a vitamin A deficiency. Other
conditions can cause, individually at least, many of these symptoms,
but if the vitamin A intake is low, or if some pathelogical condition
has interfered with normal vitamin A absorption or metabolism,
we may expect to find any or all of these symptoms showing up.
The symptoms are very diverse and could themselves lead to other
secondary symptoms so that most workers recognise a very wide
spectrum of vitamin A deficiency. It must be remembered too
that animals differ in the order in which these symptoms develop
and in their severity. Knowing that an animal is deficient in
vitamin A and watching for the symptoms to develop is one thing;
diagnosing, without a knowledge of the dietary history of the
subject, that, for example, the enteritis, which often proves fatal
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before more specific sympioms have had time to develop, is due to
vitamin A deficiency, is quite another problem. This does lead to
the idea that vitamin A therapy is a good thing to try as a rountine
procedure when no organic disease or other deficiency is indicated.
And cures sometimes result. The more sceptical of us will tend
to feel that in many of these cases the tissues, subjected to a series
of opposing forces including vitamin therapy, have somehow con-
trived to cure themselves.

At the same time it is interesting sometimes to see how appar-
ently unrelated and unlikely observations come together and I
would like to conclude with one recent example from the milk
secretion field to show how a series of such observations has been
linked into a fairly complete picture.

It is obvious that many milk components, including the fat-
soluble vitamins, must derive directly from the blood. We would
therefore expect fairly close relationships between the levels of
the fat-soluble vitamins in the blood and in the milk. With the
carotenoids and vitamin A, the correlation is a reasonable one
throughouot the year but when there is a sudden change in feed,
such as a switch from pasture to a carotene-free diet, the levels
in the milk drop sharply whereas the decrease is much slower in
the blood.  Again, at the onset of lactation the colostrum is very
rich in carotenoids and vitamin A but blood levels of these sub-
stances are abnormally low at this time. The blood and milk
vitamin picture is somewhat similar when there is a diseased
condition of the ndder, such as mastitis. There is also the fact
that milk levels of carotenoids and vitamin A depend very largely
on the immediate dietary intake of these substances whereas
blood vitamin A, at least, is maintained mainly from liver reserves.

Clearly the picture is not altogether consistent but all these
observations can be explained if we assume the uptake by the
mammary gland of two different forms of carotenoids and vitamin
A from the blood. This brings us back to the point I mentioned
earlier about two physically distinet forms of carotene and vitamin
A in the blood.  Carotene and vitamin A of immediate dietary
origin are found in the chylomicrons and it is clear that the uptake
of these by the mammary gland provides the main source of milk
vitamins.,  Vitamin A aleohol and some of the carotene in blood
occur in protein-bound forms and the proteins to which they are
attached are apparently those which can be taken up directly by
the mammary gland.  During the changes which occur in the
cells of the gland, much of the carotene and vitamin A aleohol is
dissociated from the proteins and transferred to the fat phase,
the vitamin A being esterified in the process. At the start of
lactation or in diseased conditions of the udder there is an abnorm-
ally high uptake of blood globulins by the mammary gland. These
globulins ecarry with them correspondingly large quantities of
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carotene and vitamin A and thus the concentration of carotene and
vitamin A in the milk is much higher than normal. Under these
conditions transfer from protein-bound state to fat phase is incom-
plete as is also the esterification of the vitamin A alcohol so that
we find the appearance in the milk of protein-bound forms of
carotene and vitamin A alcohol very simildr to the forms i the
bloed. ‘Fhese forms are most apparent in pre-partum seeretions,
decrease through the colostral period and are present as traces
only in normal milk.

Nevertheless there is sufficient protein-bound carotene in
normal milk to afford a logical explanation for the somewhat un-
usual observation that carotene is apparently much more concen-
trated in the smaller fat globules of milk than in the larger ones.
Despite the mathematical exactitude with which some workers
have calculated the thickness of the surface layers which are
supposed to explain these concentration differences, it seems sur-
prising that a non-pelar material like carotene should concentrate
at an interface more than, say, vitamin A. The presence of
protein-bound forms of carotene in the milk affords a more likely
explanation since this carotene would be extracted along with the
fat. Its effect would be negligible where the fat to milk-serum ratio
is high as is the case when larger globules are considered, but
it would become important in the case of the smaller fat globules
where the fat to serum ratio is very low. Other methods of fat
extraction have confirmed that the carotene content does not change
with decreasing fat-globule size and that the apparent increase
is due to the extraction of protein-bound material with the fat.

It seems clear that the low blood levels of carotene and vitamin
A near parturition are the result of the abnermally high uptake of
globulins {with their associated fat-soluble material) by the mam-
mary gland and are not due, as had previously been accepted, to
any hormonal imbalances connected with parturition. The actual
amounts of carotene and vitamin A lost from the blood are very
closely related to the extra quantities of these substances secreted
in the colostrum, and in the colostrum itself there is also a close
correlation between the amount of globulin secreted and the extra
amounts of carotene and vitamin A.

Thus the amounts of carotene, vitamin A and probabiy other
fat-soluble vitamins in the milk depend on the ability of the
mammary gland to take up proteins and chylomicrons from the
blood and on this basis a large number of experimental observa-
tions, sometimes apparently unrelated and somewhat anomolous,
can readily be explained.

As a final thought, it is interesting to note the occasional use
of vitamin A as a marker in following, for example, fat absorption.
This is a technique capable of much wider application and in the
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milk secretion field it is highly probable that carotene and vitamin
A, existing as they do in two distinct forms in the blood, will prove
extremely valuable markers with which to follow the uptake of
blood constituents by the mammary gland and with which to study
" the origin of milk fat and milk proteins.

NEWS AND NOTES.

AUCKLAND BRANCH:

I'he retiremment of Mr. K, M. Griffin, a Past-President of the Institute
was marked by a complimentary tuncheon tendered by the Auckland Branch
in the Domain Kiosk. The gathering was presided over by Dr. A. L.
Odell, Branch Chairman, and the valedictory speech was made by
Emeritus-Professor F. P. Waorley, who had been associated with Mr.
Griffin since the formation of the Auckland Chemical Society in 1925
when Professor Worley was President and Mr. Griffin Vice-President.

In reply Mr. Griffin touched on various aspects of his career and
voiced the opinion that, as the work of the Dominion Laboratory was so
closely concerned with the activities of the Palice and the Health
Departments, it would be better if it was independent of the D.S5.IL.R.
which was primarily concerned with research, He could not help feeling
thal the very necessary services rendered by the laboratory and its staff
might then be much better appreciated, and referred to the situation in
Great Britain where the forensic laboratories were administered by the
Home Office.

Mr, Griffin will be greatly missed by all the chemical fraternity in
Auckland where his co-operation with all other members of the Institute
has been & notable feature of his tenure of the office of Government
Analyst, a position which hie has held for 8¢ years — believed to he a
record for a civil servant in one position in New Zealand. Me., and
Mrs. Griffin are at present in Japan where Mrs. Griffin’s Dbrother, the
Hon. J. 8. Reid, is the New Zealand Ambassador.

MANAWATU BRANCH:

Two members of the stuff of the Plant Chemistry Division, D.S.L.R.
are leaving shortly for the United Kingdom.  Dr. J. L. Mangan has
accepted a post in the Department of Biochemistry, Institute of Animal
Physiology, Babraham, England, and Dr. R. Bailey has taken up a
D.SLR. (U.K.) Senior Award Research Fellowship at the Royat Hollo-
way College, University of London.

The September meeting of the Manawatu Branch teck the form of
a Ladies’ Night. The function, which is an innovation for this Branel,
was well attended by members and wives and proved a most pleasant and
successful one. The puest speaker, Mr. 5. G. Brooker of Auckland, chose
for his address the rather intriguing title, “A Chemist in the Kitchen.” In
lhis opening remarks Mr. Brooker pointed out how appropriate it was for
a chemical group to arrange a function of this sort since after all “at
heart every chemist is a Lady’s Knight.”

We offer to Dr. F. H. McDowall, Chief Chemist, The Dairy Research
Institute, our congratulations on the award of the Gold Medal of the
Australian Society of Dairy Technolegy. This is the first award of the
medal outside Australia and it was made in recognition of Dr. McDowall's
contributions to the dairy industry, special mention heing made of his
text “ The Buttermaker's Manual”
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WELLINGTON BRANCH:

Me. J. R. Beck, Wellington Branch Editor, himself provides an item
of news this month. He is representing New Zealand Breweries Ltd,
at the Annual Convention of the Institute of Brewing, Australian Section,
at Perth, He is visiting breweries and laboratories in Sydney, Melbourne
and Adelaide on the way.

Mr. I. K. Walker, Dominion Laboratory Wellington has returned from
a four month tour of laboratories in Great Britain and the United States,

Mr. J. K. Johannesson, Chief Chemist at the Wellington City Council
Laboratory, has been awarded the [.C.I, Prize for 1958, His work was
mainly in the field of analytical methods in connection with water supplies,

Mr. A. J. Metson, Principal Scientific Officer, Soil Bureau, D.S.1.R.
left in August for a visit of about 2 months to the United Kingdom,
France, Switzerland, Germany, Holland, and Spain. He will attend a
meeting of the International Society of Soil Science in Hamburg, an
International Symposium on Potash in Madrid and visit institutions where
work is being done on analytical methods and petassium in soils.

Mr, T. A, Rafter, Director, Division of Nuclear Sciences, D.S.I.R.
left in August for Sydney, Bombay, Rurope, Great Britain, the United
States and Canada, He will attend the 2nd United Nations Conference
on the Peaceful Uses of Atomic Energy at Geneva and the Common-
wealth Atomie Scientists’ Confcrence in the United Kingdom, After
these meetings Mr. Rafter will visit nuclear research institutions and
manufacturers of equipment.

CANTERBURY BRANCH:

Mr. R. 'W. Cawley las resigned from the staff of T. J. Edmonds
and Co. Ltd., to rejoin the Wheat Research Institute, Christcg}urch.

Mr, A, H. Hunt has joined the firm of H. F. Stevens Ltd., Wholesale
Druggists, Christchurch,

Mr. H. D. Orchiston formerly of Canterbury Agricultural College,
has accepted the position of Agricultural and Scientific Advisor for Aus-
tralasia to the Chilenn Nitrate Corporation. He will he working in
Sydney.

New Zealand lost an outstanding agricultural scientist when Professor
T. W. Walker left Canterbury Agricultural College in June to take up
a Chair of Agriculture at the University of Durham,

Mr. F. Barnes, formerly of N.Z. Forest Products Ltd, ‘l'okorca, has
joined the staff of Fletcher Industries Ltd., Riccarton.

OTAGO BRANCH:

Professor H. N. Parton is at present in Geneva as one of the New
Zealand delegates to the Conference on Atomic Energy.

Dr. R. D. Batt, Senior Lecturer in Biochemistry at the University of
Otago, and this year's winner of the Morcom Green and Edwards Prize,
is due to leave for overseas on Refresher Leave at the end of this
year.

At the September meeting congratulations were extended to the firm
of Dr. R. Gardner and Partners on the completion of 25 years’ service
in the consultant field. Dr. Gardner, the founder of the firm, has been
2 keen member of the Institute over many years,
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COUNCIL MINUTES.

MINUTES OF A MEETING OF THE COUNCIL OF THE
NEW ZEALAND INSTITUTE OF CHEMISTRY (INC.)
HELD IN THE HAMILTON GIRLS HIGH SCHOOL ON
TUESDAY, 26th AUGUST, 1958.
PRESENT:
Prof. C. R. Barnicoat (President—in the Chair), Prof. L. H. Briggs
{ Vice-President), Dr. A. L. Odell (Auckland), Dr. E. B. Davies {Wai-
kato), Dr, W. A, McGillivray (Manawatu), P. P. Williams (Wellington
proxy), D. J. Hogan (Canterbury), Dr. A, D. Cumpbell (Otago), Dr.
W. E. Harvey (General Secretary) and L. J. Rollo (Registrar}.

CHANGE OF RULES:

Resolved—That in Rule 13.2 the words “30 September” be amended to
read “30 June” The Manawatu delegate opposed,

Resolved.—That Rule 138 be amended to read “All members of
the Council shall hold office until the first day of Septernber of the year
following their election to the Council, except the Honorary General
Secretary-Treasurer who shall retain his office until the first mecting
of Council held after the 1st day of September of each year.”

ROYAL CHARTER:

Resolved.—That Council approves of the principle that a referendum
of all members be held to determine whether the Institute should apply
for a Royal Charter, but that action be deferred until all the necessary
information is available.

FLUORIDATION :

The Canterbury Branch suggested that Council should make a public
statement of the chemical aspects of fluoridation. In the discussion it
was pointed out that the aspects of the controversy concerning fluorida-
tion which are of the greatest public interest are not those concerned
with pure chemistry. One of the members of the Royal Commission
which investigated fluoridation is a member of the Institute, a fact which
mentbers might bear in mind if they are asked to comment on the Com-
mission’s Report,

Resolved.—That no action be taken.

PRIZES : ,

Resolved—hat the sub-commiittee consisting of the President, the
Hon. General Secretary, and the Wellington Delegate be authorised to
bring forward an amended series of regulations for the Institute Prizes.

NUCLEAR TESTS:

Resolved.—That no action be taken,
CONFERENCE 1959:

The 1959 Conference will be held in Dunedin and Dr. A. D. Cunpbell
expressed the willingness of the Otago branch to arganise the Conference

L.AC. REQULATIONS:

Resolved.—That Regulation 2.2.2 be amended to read “A candidate
may be accredited with passes in Chemistry and/or Physics if he has
passed in those subjects . . . . . ”
EXAMINATIONS COMMITTEE:

Dr. Campbell has resigned from the Secretaryship of the Examina-
tions Committee.

Resolved.—That Dr, A. D. Camipbell be thanked for the good work
he has done as Secretary of the Examinations Committee. Carried with

acclamation.
Resolved—That Council approve appointment of T. H. Kennedy as
Secretary of the Examinations Committee.
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“CHEMISTRY IN ACTION 7:

The Editor produced several copies of “ Chemistry in Action” which
will be distributed to post-primary schools, vocational guidance officers,
ete.  Menbers expressed wart appreciation of the fine work done by the
Editor in producing such an attractive booklet,

LIST OF MEMBERS:

The publication of the new list of members has heen delayed becanse
of the tardiness of members who have not yet returned the guestionnaire
sent out. It is hoped to publish the new list in the near future,

SALARIES SURVEY:

The sub-committee has prepared a yuestionnaire which will be sent
to members soon. It was emphasised that wuch of the value of the
survey is lost if the response to the questionnaire is not as complete as
possible,

STANDARDS INSTITUTE:

The President reported that as a result of a reguest by the Institute's
representative on the Standards lnstitute (G. A. Lawrence), a telegram
lad been sent to the Director of the Standards Institute supporting the
Institute’s view that Standard Specifications should not he incorporated
in Regulations.  This guestion came into prominence when the Stand-
ards Institute learned that the Law Draughtsinan wanted to incorporate
(as distinet from cite) specifications in Regulations. 'This appears to be
out of line with overseas practice.  Resolvgd—Lhat the action taken by
the Standing Committee be endorsed.

MEMBERSHIP:
Bleoctions te Fellowship:—

CARRIE, Maxwell Stuart, M.Sc, F.R.IC. (Chemist, Canterbury
Frozen Meat Co.).

SIEMON, Stanley Robert, B.Sc, M.AppSc, M.LChem.E.,
AMNIZLLE., A.RACIL (Professor of Chemical Engineering,
University of Canterbury).

WILSON, Stuart Henry John, M.Se¢, (Principal Scientific Officer,
D.S.ILR.).

Elections to Associateship:

COCKBURN, Bruce Lindsay, M.Sc¢. (Assistant Master, Welling-
ton Cotlege).

CLARIDGE, Mary Christine, 3.8c¢. (Clemist, B.AL.M. Paints
(N.L) Lid, Auckland),

JOHNSTON, Alexander Lawrence, M.Sc. (Assistant Master
Rongotai College, Wellington.),

McKENZIE, Graham Smith, B.Sc. (Chief Chemist, Southland
Cement Co.).

PASTELIDIS, Demetre B.Se.(Athens), (Chemist, Shell Co.).

SAMPEY, Elizabeth Margaret, B.Sc, Assistant Mistress, Hamil-
ton Girls’ High Scheol. .

SCHMIDT, Richard Offn, B.S¢. (Chemist, H. F. Stevens Ltd.,
Christchureh}.

SMITH, Michael Francis, M.Sc¢, (Industrial Chemist, Sheti Co.).

SWANTON, Barry Hubert, ARA.CI (Technical Manager,
Lever Bros. (N.4.} Litd.).

WHITE, Gwenda Frances, M.Se. (Chemist, Galloway Laboratory,
Hamilten}).
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WHITE, John Charles Bereford, M.Sc. (Scientific Officer, Dept.
of Agriculture}.
WILLIAMS, Mary Patricia, B.Se, (Biochemist, Wellington Publie
Hospital Laboratory,
Resignations:

Bottomley, G. A.;  Christinn, K. R,

1.C1, PRIZE:

Resolved.—That the 1.C.1. Prive for 1858, be awarded to J, K.
Johannesson, Chief Clemist, Wellington City Council.

MORCOM GREEN AND EDWARDS PRIZE:

Rezolved—That the Morcom Green and Edwards Prize for 1938
be awarded to Dr. R. D, Batt, Seniot Lecturer in Biochemistry, Univer-
sity of Otago.

UNIONS:

There was eonsiderable discussion nn the substance of the legal opinion
and the letter from the Registrar of Industrial Unions concerning union
membership. The Wellington Branch was asked to look into this matter
and produce a report.  The legal opinion and letter from the Registrar
of Industrial Unions referred to above will be circulated to Branch Con-
mittees.

TECHNICIAN TRAINING:
The detailedd syllabus for snbmission to the Education Departiment is
alinost completed but a few details remain to be settled.

Resolved—That, the Institute pay travelling expenses for Dr. Odell
to make one trip to Dunedin to confer with the Txaminations Committee
re the syllabus for technician training.

BOOK REVIEWS.

MECHANISMS OF INORGANIC REACTIONS, by Fred DBasolo
and Ralph G. Pearson. Published by John Wiley and Sons Inc., New
York, 1958, 426 pages. Price: 11.%5 dollars.

This volume covers in some detail a field of chemistry that has not
vet found adequate coverage in standard textbooks; its appearance is
symbolic of the “new look ™ which has become evident in inorganic chem-
istry in the last decade or so. 1t would be as well, however, to notice
the snb-title, “A Study of Metal Complexes in Solution,” which is a
elearer indication of the ground covered than the main title. Thus there
is only a brief chapter of twenty-udd puages on oxidation-reduction
renctions, the major part of the book dealing with square and actahedral
substitutions, and relevant theory,  Readers requiring a review of sub-
stitution reactions of octahedral cobalt complexes are well catered for;
those seeking an appraisul of current knowledge of the mechanisms of
permanganate oxidations will certainly be disappointed. The final chapter,
a iscellany of topics as diverse and important as ahsorption spectra
and exchange reactions of complexes, leaves an impression of tantalising
hrevity and perhaps hasty compilation.

Readers whose interests centre on co-ordination chemistry should
welcome the appearance of this volume, though in a field which is so
rapidly developing, rvegular revisions will be necessary if the bonk is to
retain its usefulness. —W.E.D,
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PRECIS DE CHIMIE ORGANIQUE, 4th Edition. Edited by J.
Cologne and Roger Grignard. Published by Masson et Cie, Paris, 1958,
902 pages. Price 8000 fr.

The original edition of this work was written by Vietor Grignard
before his death in 1935 und was based on his lecture notes to his students
at Lyons. Twenty-three years and three editions later it still preserves
the spirit of the original work though it has undergone much unoebtrusive
revision. It is a treatise on well established lines dealing with various
classes of organic compounds in turn and devoting only a little space
to theoretical aspects. There is a portrait and memoir of Vietor Grignard
to inspire young French chemists. —5.G.B.

LERBUCH DER ORGANISCHEN CHEMIFE, Band I1I. by F.
Klages, Professor of Organic Chemistry at Munich University. Published
by Walter de Gruyter and Co., Berlin, 1958, 766 pages. Price D.M. 104
(£9/2/-).

This is the final volume of the work and is divided into eight chapters
as follows: Organic minernls (22 papes); Organic colouring matters (156
pages); Macromolecular compounds (44 pages); Carbohydrates (107
pages); Natural products based on isoprene (including steroids) (55
pages); Miscellaneous nitrogen-free natural products (33 pages); Natural
products containing nitrogen (177 pages); and Biochemistry-Hormones,
auxing, vitamins, antibiotics, enzymes (125 pages). 'The information is
well organised while the printing and illustrations are very good. 1t
should be useful to Honours students and as a general work of reference,
The price seems too high, —S5.G.B.

THE PETROLEUM CHEMICALS INDUSTRY (Second Edition),
by R. F. Goldstein {1.C.1. Ltd.). Published by E. and F. N. Spon,
London, 1958, 458 pages. Price 95/-.

Sir Robert Robinson pays a very high tribute to the author in the
preface to this book and there is no doubt that it gives a very informative
picture of the chemicals derived from petroleum. Well documented and
up to date it gives a full description of the simpler compounds derived
from petrolenm and its by-products by various chemical reactions and
much of this information is of general interest in organic chemistry, e.g.
the large charts showing products derived from acetaldehyde, acetone,
methallyl chloride and 1:4 butanedidl. The reviewer did feel however
that information on such subjects as detergents and plastics derived from
petroleum was sparse, widely dispersed and hard to find. The author
could usefully include separate chapters on these topies in future
editions, —S5.G.B.

CHEMICAL PROCESS ECONOMICS, by John Happel. Published
by John Wiley and Sons, Inc, New York, 1958 201 pages, Price
8.50 dollars,

This book is based on lectures in plant design given to Chemical
Engineering students at New York University, and therefore has rather
n texthook flavour, although it remains very readable and practical in
outlook. 1t will be of interest not only to Chemical Engineering students
but also to those engaged in plant design and to executives of technical
background in any process industry.

The principles of the economic balance are developed as a tool for
design and decision making, both for whole plants and for specific pieces
of equipment. While dug prominence is given to rule of thumb nethods,
more attention is devoted to placing the subjeet on a firm mathematical
basis.  While the expressions and techniques used are derived for the
mathematically minded, much more stress is placed on their use, and on
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the choice and assessment of cost data and other specific infarmation
required in using them.  Worked examples, which really do illustrate,
are extensively used through the text, and serve not only to make the
practical use of the techniques clear, but also to relate the economic with
the engineering und chemical aspects of design,

Being mainly occupied with the development of economic balanee con-
siderations, the book deals with cost estimation rather briefly, and such
matters as plant location not at all. For those interested in engineering
design and choice of plant alternatives on economic grounds, however, this
would be a most useful book, —D.W.K.

AN INTRODUCTION T0 THE CHEMISTRY OF FATS AND
FATTY ACIDS, by F. D, Gunstone. Published by Chapman and Hall,
Ltd., London. 161 pages. Price 32/-.

This is a valuable contribution to the literature of fats and fatty acids.
It is primarily intended as a teaching text and is an effort to bridge
the gap between the all too frequently inadequate coverage of the subject
in standard textbonks of Organic Chemistry and the several comprehensive
monographs which, although excellent, are rather too detailed for those
not already specialising in the field. In this respect it can to some
extent be regarded as a companion volume to Hilditeh’s ** Chemical Con-
stitution of the Natural Fats”

The first four chapters deal with: The Fatty Aeids; The Chemical
Nature of Fats; 'I'he Physical Properties of Fats and Faity Acids; The
Chemicnl Properties of Fats and Fatty Acids (50 pages). Two further
chapters deal briefly with some biochemical and technical aspects of the
subject. Througlout the book a considerable amount of useful informa-
tion is presented in tabular form and structures and equations are
well and clearly set out.

The standard of presentation is excellent and the text will be wel-
comed by teachers of Organic Chemistry and Biochemistry. As well as
its value as a student text, it will also provide an excellent intreduction
to more extensive study of the subjects. —W. A, McG.

BOOKS RECEIVED .

PHYSICAL CHEMISTRY OF HIGH POLYMERS, by Maurice
1. Huggins. Published by John Wiley and Sons, Inc, New York, 1958,
175 pages. Price 6.50 dollars.

The emphasis in this book is on fundamental principles and it
describes in considerable detail the structures of synthetic and natural
high polymess.

PHYSICAL CHEMISTRY MADE PLAIN (Second Edition), by J.
H. Mandleberg. Published by Cleaver-Hume Press Ltd., London, 1957.
Price 16/-.

A very useful text written by an industrial chemist who attempts to
provide a new view-point in physical chemistry. This is a marked
improvement on the previous edition and can be recommended to the not-
so-mathematically inclined.



Imperial Chemical Industries
of Australia and New Zealand
Limited
This Company lhas VACANCIES for the fellowing
TECHNICAL STAFF in Australia:—

PHYSICAL CHEMIST

This is an interesting position, involving plant research
and development in a large factory, the only ammionia soda
alkali plant in Australia, located at Oshorne, South Australia,
and having a capacity of more than 100,000 tons per annum
of soda ash, caustic soda, sodium bicarbonate, and calcium
chloride.

Applicants should be interested in applied or plant re-
search and development, rather than pure research, and the
successful applicant may move later into fields such as pro-
duction control at this factory, or elsewhere in ICIANYZ. The
desirable age limit is 30 years.

DEVELOPMENT OFFICERS (PROCESS)

CHEMISTS and CHEMICAL ENGINEERS are required
for a wide range of process development work. Much of the
work is of an applied nature in the factories, but there are
several opportunities for work involving research in these
fields.

WORK STUDY OFFICERS

CHEMISTS or ENGINEERS having an interest in work
stndy should investigate the opportunities available in this
company for TECHNICAL STAFF to be engaged in produc-
tivity improvement in large chemical factories.

PLANT SUPERINTENDENTS
There are excellent opportunities for YOUNG QUALI-
FIED CHEMISTS or CHEMICAL ENGINEERS to be
employed on production control.

RESEARCH CHEMISTS

There are VACANCIES for SEVERAL CHEMISTS,
preferably with post graduate research experience, at our
Central Research Laboratories, located in well equipped modern
buildings near Melbourne.

The fields of research are quite broad, and current
vacancies inelude positions for physical and inorganic chemists,
also chemists and physicists for research in chemical and
physical methods of analysis.

Applications should be in writing, setting out details
of qualifications and experience, and addressed to:—

PERSONNEL DEPARTMENT ICIANZ,
BOX 1911, G.P.O,, MELBOURNE,
AUSTRALIA.



RESEARCH FELLOWSHIPS

The New Zealand Pottery and Ceramics Research
Association is sponsoring a research programme into
those fundamental properties of ceramic materials which
underlie their industrial vse. T'le programmé includes
studies of the rheology of clay suspensions and pastes,
the phase relationship in ceramic bodies during firing
and in the finished product, and investigations of the
stability of porous fired materials.

In order to increase the tempo of progress in these
ficlds RESEARCH FELLOWSHIPS tenable for three
vears are being offered to GRADUATES in PHYSICS
or PHYSICAL CHEMISTRY. Re-appointment for
a second term, part of which would normally be spent
overseas, will be considered in some cases. Salary and
conditions are good and the right of publication is
assured.

Enquiries from suitably qualified graduates are
invited by —

The Director,

N.Z. POTTERY & CERAMICS
RESEARCH ASSOCIATION,

Private Bag,

Lower Hutt, New Zealand.




....the unerring laws

“Chemical science during the last quarter of a century has made such
extended progress that our arts and manufaetures assume altogether
a different aspect. Those ehemical arts which formerly were rudely
conducted by the system termed the ‘rule of thumb' are now method-
ically organised ard arranged in accordance with the unerring

laws of chemistry . . . Hence, not only are more accurate

and uniform results obigined, but

suceess and economy
take the place of A

failure and waste.” “
(Chemical News, \\ /g

1859, 1, 1).

Here, in the first number of ‘Chemical News', published nearly a hundred years
ago, the eventual development of scientific control of the methods and means
of production is welcomed perhaps a little prematurely; but in thousands of
industrial laboratories today “the unerring laws of chemistry’, and B.D.H.
reagents, enable the conduct of the chemical arts to be successful and econo-
mical . . . and as civil as you please,

B.D.H.
LABORATORY CHEMICALS

THE BRITISH DRUG HOUSES LTD. 5.D.H. LABORATORY CHEMICALS DIVISION

POOLE ENGLAND
BRITISH DRUGS HOUSES (NEW ZEALAND) LTD.,
P.O. BOX 151, AUCKLAND, C.I.

Distributors: National Dairy Association of New Zealand Lid.,
P.O. Box 28, Woellingten, C.I.



INDUSTRIAL CHEMIST

A leading New Zealand manufacturing and
marketing company, with world-wide affiliations

requires an INDUSTRIAL CHEMIST.

The successful applicant will be engaged on work
involving all aspects of factory process control including
non-routine analysis and some process investigation
work, in a well-equipped and modern laboratory. The

minimum qualification required is B.Se.

This is an excellent opportunity to join a large
organisation where there are first-class opportunities for
advancement, and applications are invited from young
men confident that they can later suceed in a career

of industrial management,

A commencing salary of £900 is offered and there
is a liberal superannuation scheme available.

Please apply in writing stating degrees, subjects,
experience, present position, age, marital status, ete.,, to:

‘T'he Personnel Manager,
LEVER BROTHERS (N.Z) LTD.,

Petone.




1t shows, in clear print, the full
specification of the contents. You
know exactly what you have got, you can see ils field oof use, and yon'
have all the information handy for future reference.

All M&B Laboratory Chemicals and Reagents — there are now well
over 550 of them — are produced to published standards of purity.
These specifications, moreover, have recently been extensively revised;
\n many cases limits have been made more stringent and further tests

included where considered necessary.

It all adds up to a convenient, reliable range of chemicals for the

 M&B |

everyday requirements of
industrial, research and

educational laboratories.

Further informaslon will gladly be suppiica
on request.

"BRAND

. LABQRATORY
- CHEMICALS
L;;AND REAGENTS

MANUPAOTURBED BY
MAY & BAKER LTD

LA 387

_—— e e
DISTRIBUTORS: MAY & BAKER (NEW ZEALAND) LTD
P.O. BOX 1393 WELLINGTON TEL: 56-684



A comprehensive range of Analytical Balances always
available ex-stock. We would suggest that you consult us
in regard to your requirements for Scientific Apparatus and
Laboratery Chemicals. It is our aim to be of assistance on
either an ex-stock or Indent basis.

THE NATIONAL DAIRY
ASSN. OF N.Z. LIMITED

Thorndon Quay, Fanshawe Street,
WELLINGTON. AUCKLAND.

Registered at the G.P.0., Wellington, for transmission by post as s Magazine.




