Precocenes

Juvenile hormones are necessary throughout most stages
of the insect life cycle for development of ovaries, sex
pheromone production and larval diapause.! Application of
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exogenous juvenile hormones to insect populations can upset
development only during the brief period of metamorphosis

that occurs when an immature insect molts to the adult
stage.2?

Bowers and co-workers* have found that introduction of
some anti-juvenile hormones (antiallatotropins) into an in-
sect colony terminates juvenile hormone secretion and in-
duces:

1) precocious molting of insects to sterile adults,

2) inability of larvae which are dependent on a high titer of
juvenile hormones to diapause,

3) sterility in adult insects which are dependent on juvenile
hormone for ovarian development, and

4) artificial diapause in species which diapause through a lack
of juvenile hormones.

Bowers isolated 7-methoxy-2,2-dimethylchromene and
6,7-dimethoxy-2,2-dimethylchromene from extracts of the
plant Ageratum houstonianum. Since these compounds were
found to induce precocious metamorphosis in insects, he
named them Precocene I and Precocene 11, respectively.4

In tests performed by Bowers® with the Precocenes,
milkweed bugs underwent precocious metamorphosis, and
in several other species of insects, sterilization was induced.
Precocene 11 was also found to induce diapause in Colorado
potato beetles.

In these tests, the biological effect of the Precocenes is
equivalent to that of the surgical removal of the corpora
allata which produce juvenile hormones in insects. Indeed,
Precocene II was found to inhibit the biosynthesis of juvenile
hormone by the cockroach corpora allata.® Thus, the
Precocenes depress juvenile hormone titer and can be highly
effective insecticides. Moreover, Bowers,* in some instances,
succeeded in reversing the antiallatotropic activity in
precocious adults by treatment with exogenous juvenile hor-
mones.

We believe that this remarkable discovery of antiallato-
tropic activity could guide the way to safe, economical and
insect-specific pesticides.®
References:

1) G.M. Chippendale and C.M. Yin, Nature, 246, 511 (1973).

2) C.M. Williams, ibid., 178, 212 (1956).

3) W.S.-Bowers, Bull. W.H.O., 44, 381 (1971).

4) W.S. Bowers, T. Ohta, J.S. Cleere, and P.A. Marsella. Science, 193, 542

(1976); Chem. Eng. News, 54 (16), 19 (1976).

5) G.E. Pratt and W.S. Bowers, Nature, 265, 548 (1977).
6) W.S. Bowers in “Yearbook of Agriculture,” Department of Agriculture,

Washington, D.C., 1968, pp 94-98.

19,585-5  Precocene I..................... 1g $13.50; Sg $45.00
19,491-3  Precocene Il............... 250mg $8.75; 1g $23.00

Pentafluorobenzylhydroxylamine

Fy_F

F CH,ONH,-HCI PFBHA -HCI

FF

0-(2,3,4,5,6-Pentafluorobenzyl)hydroxylamine
hydrochloride (PFBHA - HCl)has recently been introduced
as a very sensitive derivatizing agent for the gas chromato-
graphic analysis of ketosteroids using electron capture detec-
tion.!2 For this type of detection technique to be effective, the
compound to be analyzed must contain a strong electron-
withdrawing group. Since most ketosteroids do not containa
sufficiently strong electron-withdrawing group, a suitable
derivative must be prepared.

Clark and Wotiz3 first suggested the use of heptafluoro-
butyrate ester derivatives for the chromatography of
hydroxysteroids such as testosterone. Although these
derivatives are sensitive to electron capture detection, they
suffer from the difficulty encountered in controlling the reac-
tion to prepare selectively the 17-hydroxy mono ester, the 3-
enol mono ester or the 3-enol-17-hydroxy diester. Asa result,
one steroid may be resolved into several peaks in the chroma-
togram, leading to confusion and error in the analysis. Koshy
and co-workers have shown PFBHA -HCI to be a more
effective derivatizing reagent. PFBHA - HCI converts keto-
steroids to their oximes, and glc conditions can be chosen

such that both the syn and anti oximes appear as one peak.!

Steroid 0+2,3,4,5,6-pentafluorobenzyl) oximes are readi-
ly prepared under mild conditions by treating the ketosteroid
with a solution of PFBHA - HCI in pyridine at 60 to 65°C.!
After evaporation of the solvent, the oxime is extracted into
cyclohexane, and the cyclohexane solution is washed with
water and dried over Na,SQ,. Derivatives can be prepared
from less than one nanogram of steroid. PFB-oxime
derivatives of testosterone have been detected with samples
as small as 5 picograms.

Nambara and co-workers have used PFBHA - HCl for the
determination of dehydroepiandrosterone in human plasma
with satisfactory results.2 It has been suggested that this
analytical technique may also be applicable to the determina-
tion of specific prostaglandins in tissues, and the analysis of
ketosteroid levels in meat carcasses to ascertain if they fall

within federal standards.*
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Herbicides and Fungicides

FACTORS AFFECTING THEIR ACTIVITY
Edited by N. R. McFARLANE, Shell Research Ltd.

A wider understanding of the factors affecting the biological aclivity of herbicides and fungicides
provides complex challenges. This volume provides a historical and current perspective of the
general areas, including future problems and opportunities, mode of action of some well-known
fungicides and their use in practice, criteria affecting efficiency of penetration and translocation
of some herbicides. It then goes on to deal with important current experimentation including the
influence of adjuvants and humidity, the action of 2,4-dichlorophenoxyacetic acid, inorganic
glasses for the slow release of fungicides and herbicides, and spirolactone fungicides related to
benzoquinones. The final papers cover theoretical aspects including partition coefficients and
systemic activity and the concept of optimal lipophilicity.

Paperbound 156pp B8pp halftones 8{"x5{" £7.50(CS Members £5-50)

GChemical Education in Europe

Edited by P. J. FARAGO, M. J. FRAZER, and S. D. WALKER

The science of chemistry has always been international and recent developments have added a
new reality to this concept. Chemical education in Europe and the United Kingdom can now be
regarded as a coherent whole, despite local differences and the exchange of people, both at staff
and student levels, is proceeding apace. This book fulfils two needs: it describes the flavour of
chemical education in a number of major European countries, based upon the experiences of well-
known educators, at both secondary and tertiary levels. In addition it also provides a reference
volume, collecting together a mass of information hitherto only available in widely scattered
publications, which has been updated through personal interviews and questionnaires. It provides
invaluable background and reference material both for those involved in the study and comparison
of European education systems, and for those who are thinking of spending some time at an
institution in a foreign country.

Paperbound 380pp B8{"x5}" £3.50(CS Members £2.75)
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Molecular Structure:

Its Study by Crystal Diffraction
ByJ. CLARE SPEAKMAN

Most chemists have become conditioned into believing that the molecule is 'really there'; they
develop an image of it, with given size, shape and motions, and with certain relations with its
neighbours. Though such simple faith is no doubt open to metaphysical attack, it works well. It
receives apparent support from the wealth of information on molecular properties now accessible
to physical methods of study. Those methods based on the diffraction, by crystals, of X-rays, and
some other radiations, are particularly powerful. Their impact on the chemist may be likened to
the experience of actually meeting a person, with whom communication had hitherto been
restricted to the telephone. This monograph offers an elementary explanation of crystal-difiraction
by X-rays and neutrons, and goes on to illustrate the results obtainable on a variety of molecules.

Paperbound 57pp B84"x5{" £1.20(CS Members 90p)

Further information on any title may be ohtained from: The Marketing Officer, The Chemical Society, Burlington House, London W1V 0BN.

Orders should be sent to The Chemical Society, Distribution Centre, Blackhorse Road, Letchworth, Herts SG6 1HN
or personal callers may purchase copies from The Library, The Chemical Society, Burlington House, London W1V 0BN.




Organometallic
Compounds

With the award of the Nobel Prize to
Victor Grignard in 1912 for his
pioneering work on alkyl-magnesium
halides and for the development

of the Grignard synthesis, a phase

in the development of organometallic
compounds was completed. However,
improved experimental techniques
soon led to new successes in this field,
it became possible to synthesize
organometallic compounds with nearly
all metals of the main and subgroups
of the periodic system. Many of these
compounds have industrial applica-
tions, e.g. the organometallic mixed
catalysts of the Ziegler-Natta type for
the polymerization of olefins (for
which K. Ziegler and G. Natta re-
ceived the Nobel Prize in 1963), or
organotin compounds used effectively
as fungicides and bacteriocides. In
“classical” organometallic compounds
the metal atom is bound to the carbon
atom by a more-or-less strongly polar-
ized o-bond, while in other groups of
carbonmetal compounds, a x-bond is
present between the metal and carbon
atoms. Well-known examples of the
latter are ferrocene and dibenzene-
chromium.

Due to the continuously increasing
number of publications on organo-
metallic compounds it is nearly im-
possible to maintain a general over-
view of the subject. In this field, the
Gmelin Handbook renders a valuable
service with its volumes on organo-
metallic compounds published in the
last few years as part of the New
Supplement Series. There are several
volumes for the transition metals (Cr,
Co, Fe, Ni, Pt, Ag, Ta, Ti, V, Zr). The
source material, which is widely dis-
persed in numerous publications, is
critically evaluated and clearly pre-
sented with the aim of achieving an
exhaustive review of the pertinent
literature. The cut-off date for the
literature coverage is indicated in each
volume. In the New Supplement Series
organometallic compounds are classi-
fied according to their formulae fol-
lowing the number of organically-
bound metal atoms in the molecule

(mononuclear compounds, binuclear
compounds, etc.) rather than in the
standard Gmelin Handbook method.
Further classification is made accord-
ing to the organic ligands, whereby the
number of metal-carbon bonds which
can form a ligand is the determining
factor. If a compound contains differ-
ent ligands, the Gmelin Principle of
the Last Position is applied, i.e. the
compound is arranged according to
the ligands which form the most
metal-carbon bonds.

Bibliographic data, chemical prepara-
tion, reactions, physical properties,
analysis, utilization, spectroscopy of
organometallic compounds are treated
in individual chapters with the usual
Gmelin thoroughness. There is a for-
mula index for each element. The
preface, table of contents and the
headings of individual sections appear
in both English and German, greatly
facilitating the Handbook’s use for the
non-German reader. Volume 10/11 of
the New Supplement Series — Zr and
Hf organic compounds, respectively,
is entirely in English. Below is a listing
of the organometallic volumes of the
Gmelin Handbook which have been
published to date. These volumes pro-
vide the investigator with a key to the
latest developments in the science of
organometallic chemistry.

ORGANOVANADIUM
COMPOUNDS
ORGANOCHROMIUM
COMPOUNDS

Single Volume

(New Suppl. Series Vol. 2/3):
1971. DM 622,—; US $273.70

ORGANOCOBALT COMPOUNDS
(New Suppl. Series Vol. 5):

1973. DM 696,—; US $306.30
(New Suppl. Series Vol. 6):

1973. DM 329,—; US $144.80

ORGANOZIRCONIUM
COMPOUNDS
ORGANOHAFNIUM COMPOUNDS
Single Volume

(New Suppl. Series Vol. 10/11):
1973. DM 169,—; US $74.40

ORGANOIRON COMPOUNDS
(New Suppl. Series Vol. 14):
1974. DM 516,—; US $227.10
(New Suppl. Series Vol. 36):
1976. DM 431,—; US $189.70
(New Suppl. Series Vol. 41):
1977. DM 642,—; US $282.50

ORGANONICKEL COMPOUNDS
(New Suppl. Series Vol. 16):

1975. DM 694,—; US $305.40
(New Suppl. Series Vol. 17):

1974. DM 618,—; US $272.00
(New Suppl. Series Vol. 18):

1975. DM 198,—; US $87.20
Index for Volume 16 + 17

ORGANOTIN COMPOUNDS
(New Suppl. Series Vol. 26):
1975. DM 301,—; US $132.50
(New Suppl. Series Vol. 29):
1975. DM 788,—; US $346.80
{New Suppl. Series Vol. 30):
1976. DM 327,—; US $143.90
(New Suppl. Series Vol. 35):
1976. DM 311,—; US $136.90

ORGANOTITANIUM
COMPOUNDS

(New Suppl. Series Vol. 40):
1977. DM 481,—; US $211.70

ORGANOSILVER COMPOUNDS
System No. 61

Part B, Section 5

1975. DM 322 —; US $141.70

Prices are subject to change
without notice

Shorter chapters on the organometallic
compounds of NIOBTUM, PLATI-
NUM, RUTHENIUM, and TANTA-
LLUM are to be found in the volumes:
Niobium System No. 49, Part B,
Section 4, Platinum System No. 68,
Part D, Ruthenium System No. 63,
Ru-Supplement Volume and Tanta-
lum System No. 50, Part B, Section 2.

The GMELIN HANDBOOK of
Inorganic Chemistry will be distrib-
uted by Springer-Verlag Berlin,
Heidelberg, New York. All volumes
can be separately ordered from your
bookseller.

On request we are eagerly willing to
send you the alphabetical reference
chart for Gmelin as well as the
complete catalogue.
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HERIOT-WATT UNIVERSITY UNIVERSITY OF SALFORD

Department of Chemistry DEPARTMENT OF CHEMISTRY

POST-DOCTORAL AND APPLIED CHEMISTRY

APPOINTMENT POST DOCTORAL RESEARCH
Applications are invited for a FELLOWSHIP IN ORGANIC

post-doctoral appointment, CHEMISTRY

supported by the S.R.C, to Applications are invited from
collaborate with Professor J, G, persons with previous experience
Buchanan and Dr R. H. Wightman in synthetic and/or intermediate
on aspects of the biosynthesis chemistry, for a Post Doctora!
of C-nucleoside antibiotics. Fellowship to work with Dr
Applicants should have a sound E.F.V.Scriven on a project
background in either micro- sponsored by the Science
biology or synthetic organic Research Council to study some
chemistry and a strong interest synthetic and biomimetic

in biologicat chemistry. Experience reactions or aromatic azides. The
in carbohydrate chemistry appomtment, from 1 January

or organic radiochemistry would be 1978 is for 1 year with the

an advantage. possibitity of renewal.

The appointment is available Satary on the scale: £3333 —
from 1st September, 1977, and £3975 per annum USS/FSSU.

is for one year. The salary will Further particulars and appti-
be £3333—£3547 p.a. on the cation forms may be obtained
1A scale, depending on ex- from the Registrar, University
perience, plus U.S.S. benefits. of Salford, Slaford M5 4WT.
Applications, with full to whom applications should be
curricutum vitae, details of returned by 16 September 1977
research experience, and the quoting reference CH/207/CC.

names of two referees should

be sent as soon as possible to:
Professor J. G. Buchanan,
Department of Chemistry.
Heriot-Watt University,
Riccarton, Edinburgh EH14 4AS.

POSTDOCTORAL POSITION
IN DEPARTMENT OF
BIOLOGICAL CHEMISTRY

Position open October 1, 1977.
To work on total synthesis of
natural products; good know-
ledge and experimental back-
ground in synthetic organic
chemistry required. Experience
in carbohydrate chemistry
desirable but not necessary.
Send resume and two letters of
recommendation to Dr Momcilo
Miljkovic, Department of
Biological Chemistry, The Miiton
S. Hershey Medical Center, The
Pennsylvania State University,
Hershey, PA 17033 U.S.A.
Equal Opportunity Employer.
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Send your advertisements to:—

Susan Shaw, Classified Advertisements,
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MONOGRAPHS FOR TEACHERS

Elements of

Organometallic
Chemistry

by F. R.HARTLEY

The two major stumbling blocks to the introduction of
organometallic chemistry in school teaching are the lack
of suitably simple text and the lack of suitable
experiments. It s the aim of this monograph to remedy
this situation. It contains chapters covering basic
organometallic chemistry in terms of preparation,
structures, and bonding tn organometaiiic compounds.
It then examines the systematic chemistry of the
compounds with particular reference to their

industrial applications. The final section contains details
of experiments which have been specially modified to
enable them to be performed in schools without the use
of sophisticated equipment.

Paperbound 103pp 8%’" x 5%" ISBN 0 85186 909 2
Price £1.20 (Chemical Society Members 90p)

Obtainable from your local bookseller or:~

THE CHEMICAL SOCIETY
Blackhorse Road, Letchworth, Herts SG6 THN.




