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The Chemical Industry in Meiji Japan:
The Case of the Artificial Fertilizer Industry (Part 3)

Chikayoshi KAMATANI

(Toyo University)

Stimulated by the success of Tokyo Jinzo
Hiryo, Osaka Ryuso, Taki Seihisho, ete., in the
artificial fertilizer manufacturing business,
more than twenty companies in total newly
participated in this business field during 1905—
1908 after the Russo-Japanese War. As a
result, the annual output of calcium super-
phosphate fertilizer of Japan exceeded
500,000t by the period of World War I. At
the same time, the rivalry among many
manufactures led to the overproduction,
managemental difficulty, and mergers or
collapses of them.

During this period of keen competition,
Tokyo dJinzo Hiryo, then a representative
artificial fertilizer manufacturer, grew to a
bigger enterprise, absorbing other minor
companies. Osaka Ryuso, in contrast, fol-
lowed an unhappy fate, defeated in the com-
petition, suffering a managemental irﬁpasse,
finally absorbed in its rival Tokyo Jinzo Hiryo

in 1910. Dainihon Jinzo Hiryo (Dainihon
Artificial Fertilizer Co.), born of the amalga-
mation, became large enough an
prise to occupy a good half of the domestic
market. With it at the top, the artificial
fertilizer industry in Japan entered into the
era of coexistence of many companies.

In the course of events, it was patternized
that, as for the materials necessary for manu-
facturing calcium superphosphate, each com-
pany imported phosphate rock from abroad
and manufactured sulfuric acid in its own
factory. The rivalry among these companies
led to the quality improvement of phosphate
fertilizer. They had to depend, however, on
the importation from the West as for
principal chemical machinery and equipment
necessary for their artificial fertilizer works,
leaving the problem of the home production
of them to be solved after the World War 1.
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Reduction with Aluminum Alkoxides:

A Historical Explanation of the Meerwein-
Ponndorf-Verley Reduction

Matsuji TAKEBAY ASHI
(Prof. Emer., Osaka University)

In 1925 H. Meerwein and A. Verley dis-
covered independently that aldehydes were
reduced to the primary alcohols by treatment
with aluminum ethoxide in the presence of
ethyl alcohol, and that the reduction had the
additional advantage of preventing side reac-
tions. In 1926 W. Ponndorf showed, further,
that ketones as well as aldehydes could be
reduced satisfactorily to the corresponding
alcohols by the use of aluminum isopropoxide
in the solution of isopropyl alcohol. This
specific method of reducing carbonyl com-
pounds became known as the
Ponndorf-Verley reduction.

Afterward, in 1937, H. Lund applied this
method to a variety of aldehydes and ketones
and reported as follows: (a) In the reduction
of an optically active ketone, the reduction
results in the creation of an additional asym-
metric center, and two diastereoisomers are
produced. (b) In general, S-keto esters and
B-diketones which are capable of enolization
form the aluminum salt of the enolic form.
Therefore, they are not reduced.

The reaction mechanism of this reduction
has been proposed by many investigators. In
1945 R.B. Woodward and his coworkers
suggested that the reduction of the ketone (R-
CO-R’) with aluminum isopropoxide involved

Meerwein-

the formation of a cyclic coordination com-
plex which, by hydrogen transfer, afforded
the mixed alkoxide, hydrolyzed to the alcohol
(R-CH(OH)-R").

After that, the reduction was summarized
by D.C. Bradley to proceed via the following
steps: (1) Co-ordination of the ketone to
alkoxide monomer, (2) Hydride transfer, (3)
Separation of acetone from the complex pro-
duced in step (2), (4) Alcoholysis of the
mixed alkoxide, liberating the free alcohol.
Step (2) was assumed to be rate-determining.

On the other hand, in 1963, V.J. Shiner
and his collaborators indicated by molecular
weight and N.M.R. spectral measurements
that aluminum isopropoxide existed in organic
solvents as a cyclic trimer which converted
slowly into the tetramer in solution. They also
assumed that the ketone coordinated directly
with the trimer or tetramer.

Further, they examined the rate of reduc-
tion of acetophenone in a mixture of benzene
and isopropyl alcohol at 25°C, and showed
that the rate of a-phenylethylalcohol for-

mation was considerably lower than the
rate of acetone formation, and therefore
that the rate-determining step in those

processes was alcoholysis of the mixed

alkoxide and not hydride transfer.
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New Trends in History of Science

Introductory Study on Women in Science

Mariko OGAWA
(Mie University)

Since the 1980s we have had many studies
on women in science mainly in the discipline of
women’s studies. But many historians who
specialize the sociology of science have over-
looked the problem of why there have been so
few women scientists. Recently we have had
several excellent works on this subject. But
there hasn’t even been articles or review es-
says about these topics in Japan. The aim of
this paper is to present an introduction to the
studies of women in science.

In the first chapter, I showed that there
were a few women who were involved in pursu-
ing science but that they were ignored by the
academic community. Many books and theses
about women scientists appeared these days.
Refering to them I also explained the reason
why there were so few women scientists. In
the second chapter, I focused on the relation-
ship between gender and scientific knowledge.
There are histrorical studies which have been

done on the question of whether pursuing
science is primarily a masculine activity or not.

In the third chapter I addressed problems
related to sex difference studies. Since the
18th century scientists have emphasized sex
differences in anatomy and craniology. On
many occasions especially in the 19th century
male scientists tried to use these alleged
sexual differences to exclude women from
scientific careers. In the last chapter I men-
tioned about modern medical researchers ex-
perimenting unnecessarily with the natural
functions of women’s bodies. Feminists’
original concern about science began in
medical sphere. These women questioned
whether medical science really supported
women's true interests.

Many feminist writings in this field claim
that the history of science will have to be
rewritten from the point of view of gender.
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