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From the Editor

Welcome to the winter 2012 RSCHG Newsletter which will be the final issue to be
delivered to all members by post. As has been discussed in previous newsletters, 2011 saw
the introduction of changes to the RSC’s system of charging for groug membership,
something which has substantially increased our group’s size and therefore costs.
Accompanying this letter is a flyer which members are asked to return by 20 March 2012
if they wish to continue receiving a hard copy of the newsletter by post. Otherwise you
will receive notification of future newsletters electronically. Full details are given on the
flyer. Given our move to electronic distribution, the winter online edition of the newsletter
will showcase some of the advantages of online distribution. It contains colour
photographs and a new section called Historical Reminiscences with an article and
photographs by David Leaback on social changes in chemistry and industry in Tower
Hamlets. Even though readers will have received a hard copy version of the newsletter |
would urge them to look at the online version which can be found at:

http://www.rsc.org/Membership/Networking/InterestGroups/Historical/index.asp
or http://www.chem.gmul.ac.uk/rschg/
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This issue contains a wide variety of articles, book reviews and reports. There are two
short essays: one by Chris Cooksey on the copperas works at Tankerton; and the second by
Henry Rzepa and Chris Cooksey continues an occasional series of articles on mauveine.
There are book reviews of Bill Brock’s The Case of the Poisonous Socks: tales from
chemistry published by the RSC; Frank James’ new edition of Michael Faraday’s The
Chemical History of a Candle and the American Chemical Society’s Atoms in Chemistry:
From Dalton’s Predecessors to Complex Atoms and Beyond which is edited by Carmen J.
Giunta. Two RSC Chemical Landmark plaques have been unveiled: one to mark the
centenary of Rutherford’s nuclear atom at Manchester University and a second for
halothane at the Catalyst Science Discovery Centre and Museum in Widnes and reports
appear on both of these. There are also reports of the 8" International Conference on the
History of Chemistry, two RSCHG meetings, the Society for the History of Alchemy and
Chemistry’s meeting on Careers in Chemistry and the 250" Anniversary of Smithson
Tennant’s birth.

Finally I would like to thank everyone who has sent material for this newsletter, with
particular thanks to the newsletter production team of Bill Griffith and Gerry Moss. If you
would like to contribute items such as news, articles and book reviews to the newsletter
please do contact me. The deadline for the next issue will be 23 June 2012. Please
send your contributions to (a.simmons@ucl.ac.uk) as an attachment in Word or rich text
format, or on CD-Rom (post to Epsom Lodge, La Grande Route de St Jean, St John,

Jersey, JE3 4FL). Anna i
nna Simmons
University College London

ROYAL SOCIETY OF CHEMISTRY
HISTORICAL GROUP NEWS

RSCHG Meetings: 2010 and 2011
As in previous winter Newsletters here is a summary of the group’s activities.

1. Meetings in 2011. There were three, all well-attended and well-received by their
audiences. Unusually they were all joint meetings with other societies or RSC Groups.

(i) Marie Curie and Aspects of the History of Radiochemistry, Friday 18 March 2011,
organised by Alan Dronsfield and Bill Griffith. A one-day meeting in the Chemistry
Centre, jointly with the RSC Radiochemistry Group; reported in the August 2011
Newsletter pp. 36-43. It was opened by the French Chargé d’Affaires, M. Poimboeuf and
by Prof. David Phillips, President of the RSC, and was full, with an RSC-sponsored
reception afterwards.

(i1) Dyes in History and Archaeology, 12 to 15 October 2011 (joint meeting with the Dyes
in Archaeology Group), University of Derby. Organised by Alan Dronsfield and Chris
Cooksey. A report appears in this newsletter.

(iii) Environmental Chemistry — a Historical Perspective. Wednesday 26 October 2011. A
joint meeting with the RSC Environmental Chemistry group, organised by Rupert
Purchase and Peter Reed. A report appears in this newsletter.

2. RSC Landmark Plaques in 2011

The Group had been represented at all of the following: at Unilever Port Sunlight
Research, Port Sunlight, Cheshire on 30 March 2011 (August 2011 Newsletter, pp. 35-6);
for Sir Ernest Rutherford at Manchester University on 8 August 2011 (report in the current



Newsletter); at the Catalysis Science Discovery Centre, Widnes, Cheshire on 22 October
2011 marking the discovery of the anaesthetic Halothane (report in the current Newsletter).
The Group was also represented at an English Heritage blue plaque to Sir William Ramsay
at his house at 12 Arundel Gardens, Notting Hill, London on 9 February 2011 (August
2011 Newsletter, pp. 36-7).

Meetings in 2012 Two have been arranged so far.

(i) Where there’s muck there’s brass! — the decontamination of chemical sites. Chemistry
Centre, Burlington House, Friday 23 March 2012. Organised by David Leaback and
Peter Reed.

(i) Under the Influence — famous textbooks and their authors. Chemistry Centre,
Burlington House, organised by Peter Morris. 28 September 2012 (the AGM will also be
held then).

We have plans for meetings extending into 2013 and 2014; the Group will also be
represented at RSC Landmark plaque unveilings.
Bill Griffith

IDENTIFICATION QUERY

In his Science in the Dock: Guilty or Not Guilty? the 77-year old Frederick William
Westaway (1864-1946), a former HMI for secondary education, blamed himself for
encouraging specialization in science and mathematics in schools to the detriment of
students’ social, cultural and moral education. As an example of dedication and obsession
to research that blinded scientific workers (Westaway intensely disliked the word
‘scientist’) Westaway referred to a friend of his as follows:

“A former colleague of mine, who had distinguished himself in many ways as a young
man and had been on the staff of the Imperial College for some years, decided to follow up
a particular line of research that might eventually lead to his election to the Royal Society.
His special subjects were chemistry and mineralogy. A necessary piece of apparatus for his
research was an extremely sensitive (and very costly) chemical balance, and he was lucky
enough to find at Oxford, where he lived, an old house with very solid foundations. He
rigged up the cellar as a laboratory and his balance was fixed on a heavy stone slab in such
a way that it was virtually vibrationless, despite the not very distant traffic. He managed to
finish off his weekly professional work by Friday afternoon, and then went straight away
to his laboratory, where he stayed until Monday morning. He slept, so far as he slept at all,
on a convenient ‘shake-down,” but an alarm clock often called him up, inasmuch as some
of his experiments, which proceeded all night long, required periodic inspection. One night
| spent a couple of hours with him, but his normally friendly self had become quite
changed. | had never seen a man so concentrated on his work and he simply could not
tolerate the slightest interruption. I could see | was an interloper, and I stole silently away.
Some six years later his research was pronounced to be ‘brilliant,” and he was given the
coveted Fellowship. Was that distinction dearly bought? His work had not the slightest
bearing on industrial processes, on human welfare, or war. It was all “pure science’ — a
slight lifting of the veil that had hidden away some of nature’s secrets.” (1)

Can any reader identify this twentieth-century chemist/mineralogist? The main

requirements are that his early career was spent at Imperial College, that either before or
after Imperial College he became a ‘colleague’ of Westaway’s (that is, an inspector of



schools) based in Oxford, and that his weekend research involved delicate gravimetric
measurements.

F.W. Westaway, Science in the Dock: Guilty or Not Guilty? (Science Book Club, 1942;
reprint 1944), p. 44.

If you can identity this chemist/mineralogist please email the editor at
a.simmons@ucl.ac.uk who will pass on your suggestions to Professor Bill Brock.

W. H. Brock

University of Leicester

MEMBERS’ PUBLICATIONS

If you would like to contribute anything to this section please send details of your
publications to the editor. As you can see from this issue, anything from the title details to
a fuller summary is most welcome. In this issue we shall highlight an article published by
Eric Banks on research at UMIST which was tested at Porton Down. There are also brief
details of some recent publications by Historical Group Members.

Disclosed at last

“ Synthesis of some fluorine-containing pyridinealdoximes of potential use for the
treatment of organophosphorus nerve-agent poisoning,” Christopher M. Timperley, R. Eric
Banks, lan M. Young, and Robert N. Haszeldine, Journal of Fluorine Chemistry, 2011,
132, 541-547. This paper is based on preparative work carried out during the period 1963-
1966 at UMIST; it could not be published earlier owing to British national security
restrictions. Biological testing was carried out at the then Chemical Defence Experimental
Establishment at Porton Down.

As far as | am aware, the first non-restricted communications dealing with research on
aldoximes of the fluoropyridine class as antidotes for nerve-agent poisoning appeared only
recently (2009, 2010). They related to collaborative Czech-Korean work on derivatives of
3-fluoropyridine-4-aldoxime, a compound first synthesized nearly 50 years ago by lan
Young as part of his PhD project.

Eric Banks

Recent publications by Historical Group Committee Members

“Drug discovery: Metformin and the control of diabetes,” Alan Dronsfield and Pete Ellis,
Education in Chemistry, 2011 (November), 48, 185-187. This is an account of the
discovery of the drug that is used as the first-line treatment of type 2 diabetes when dietary
changes and exercise regimes have failed to control it. In the UK there are presently two
million diagnosed sufferers from this condition with an estimated 750,000 who have the
disease but are undiagnosed. This then is a widely used and important drug in maintaining
the nation’s health.

John Hudson, “Chemical Research in the Pre-Grouping Railway Industry and its Impact
on Railway Engineering and Practice,” International Journal for the History of
Engineering and Technology, 2011, 81, 244-263.

Colin A. Russell and John A. Hudson, Early Railway Chemistry and its Legacy, RSC
Publishing, 2012, ISBN 978-1-84973-326-7. Following two earlier papers by John Hudson
on railway chemistry, this book gives a survey of all aspects of the subject from 1835 to


mailto:a.simmons@ucl.ac.uk

1923, with some references to more recent developments. A review of this book will
appear in the summer 2012 edition of the RSCHG Newsletter.

NEWS AND UPDATES

Society for the History of Alchemy and Chemistry
2011 University of Oxford Undergraduate History of Chemistry Prize

The Society for the History of Alchemy and Chemistry is pleased to announce that the first
winner of the prize is Caroline Fargher for her study “From Deficiency to Discovery: The
Origins of Fat-soluble Vitamin Chemistry, 1900-1945.” The prize is awarded to a final
year Chemistry student at the University of Oxford for an outstanding dissertation in the
history of chemistry. The prize was presented to Caroline at SHAC’s autumn meeting in
Oxford.

2012 Morris Award: Call for Nominations

The Society for the History of Alchemy and Chemistry solicits nominations for the 2012
John and Martha Morris Award for Outstanding Achievement in the History of Modern
Chemistry or the History of the Chemical Industry. This award honours the memory of
John and Martha Morris, the late parents of Peter Morris, the editor of Ambix, who has
contributed the endowment for this award. The recipient chosen to receive the Morris
Award will be expected to deliver a lecture at a meeting of SHAC, where the awardee will
be presented with an appropriate framed photograph, picture or document and the sum
of £300. The award is international in scope, and nominations are invited from anywhere
in the world. The first Morris Award was given to Professor Raymond Stokes (University
of Glasgow) for his path-breaking work on the German chemical industry.

A complete nomination consists of

*a complete curriculum vitae for the nominee, including biographical data, educational
background, awards, honours, list of publications, and other service to the profession;

* a letter of nomination summarising the nominee’s achievements in the field of history of
modern chemistry and/or the history of the chemical industry and citing unique
contributions that merit this award; and

* two or more seconding letters.

Only complete nominations will be considered for the award and the nomination
documents must be submitted in electronic form. All nomination materials should be
submitted by e-mail to Peter Morris at peter.morris@nmsi.ac.uk and a separate email
which indicates that the material has been submitted should be sent to the same address (a
precaution in case of incomplete transmission of documents) for arrival no later than 1
May 2012.

Society for the History of Alchemy and Chemistry Award Scheme 2012

The Society offers two types of award: support for research into the history of chemistry or
the history of alchemy by new scholars and support for subject development of either
history of alchemy or history of chemistry. Applications are expected to open in March
2012 and close in May 2012. See: www.ambix.org

News from the Chemical Heritage Foundation (CHF)

The Chemical Heritage Foundation would like to encourage applications for long-term and
short-term fellowships in residence at CHF for the academic year 2012-13. These
fellowships are for scholars working in some area of the history of science, technology,
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medicine, or related industries in all periods and geographical areas. All fellowships
should be in topics appropriate to the collections in the CHF library and museum. The
deadline for applications, which are to be completed online, is 15 February 2012. For
further information visit www.chemheritage.org

A new series on the History of Chemistry

The Chemistry editor of the publisher Springer, Elizabeth Hawkins, has asked us to
mention Springer Briefs in Molecular Science: History of Chemistry. This summary is for
information only and does not constitute an endorsement or advertisement. The series will
present summaries of all aspects of the history of chemistry, alchemy, and chemical
technology, with a format between that of journal articles and full monographs. It is
intended for authors who may wish to expand on topics previously presented in journals,
but with less detail than a full monograph. Individual titles would be 50-125 typeset pages
and produced in soft-cover print and eBook formats. All volumes are priced at €49.95,
with the author of each volume receiving a flat fee of €500. The first volumes should be
published at the beginning of 2012. Prof. Seth C. Rasmussen (N. Dakota State University)
is the series editor, and ACS HIST will hold a launching symposium at the 2012 ACS
meeting in San Diego, with initial authors giving talks highlighting their volumes. For
more details see:

http://www.springer.com/series/10127. Proposals for future volumes are currently being
sought and authors interested in discussing potential topics should contact Seth Rasmussen
(seth.rasmussen@ndsu.edu).

ACS Division of the History of Chemistry

The ACS Division of the History of Chemistry (HIST) is making access to back issues of
the Bulletin for the History of Chemistry openly available at no charge. While access to
the most recent three years of the Bulletin remains exclusively for HIST members and
subscribers, access to earlier numbers is freely available at
http://www.scs.illinois.edu/~mainzv/HIST/bulletin_open_access/bull-index.php

USEFUL WEBSITES AND ADDRESSES

American Chemical Society Division of the History of Chemistry
http://www.scs.uiuc.edu/~mainzv/HIST/index.php

The British Society for the History of Science
http://www.bshs.org.uk

Chemical Heritage Foundation
http://www.chemheritage.org/

CHEM-HIST: History of Chemistry Electronic Discussion Group
http://www.uni-regensburg.de/Fakultaeten/phil_Fak_I/Philosophie/Wissenschaftsgeschichte/CH.htm

Chemist of the Month

Monthly during the academic year, a vignette of a prominent chemist is announced in the
Chemist of the Month Newsletter that is sent to students, alumni and faculty of the
Catholic University of America, Washington DC and to staff at other institutions. To read
about the Chemist of the Month, go to the History Corner:
http://faculty.cua.edu/may/history.htm

Club d’Histoire de la Société Chimique de France
http://www.societechimiquedefrance.fr/fr/club-histoire-de-la-chimie.html
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The Commission on the History of Modern Chemistry (CHMC)
http://www-wissenschaftsgeschichte.uni-regensburg.de/CHMC.htm

Digital library of the Conservatoire National des Arts et Métiers
http://cnum.cnam.fr

The European Association for Chemical and Molecular Sciences (EuCheMS)
http://www.euchems.org/

The Society for the History of Alchemy and Chemistry
www.ambix.org

For details of how to join the Society, please see the on-line form (follow the links from
the main page), or contact the Treasurer and Membership Secretary: John Perkins, 19
Nethercote Road, Tackley, Oxfordshire, OX5 3AW. (shacperkins@googlemail.com).

The Society for the Propagation of the Music of the Chemist-Composers

This is an informal association that has been formed to publicize the music of chemist-
composers. http://faculty.cua.edu/may/SPMCC.htm

The Working Party on History of Chemistry (WP)

Information on the activities of the WP can be found on its website:
http://www.euchems.org/Divisions/History/index.asp

Walter Sneader’s website ‘Sources of information about drugs and medicine’
http://historyofdrugs.net

Website for the history of science and technology in Europe
http://histsciences.univ-parisl.fr/

Website based lecture course by Georges Bram, professor of chemistry and history of
chemistry at the Faculty of Science, Paris Sud-Orsay
http://histoirechimie.free.fr/

Website of the Bibliothéque Nationale de France
http://gallica.bnf.fr

Website of the Historical Centre of the Ecole Polytechnique
http://www.polytechnique.edu/home/about-ecole-polytechnique/history-and-heritage/the-
major-periods/

Website of the Max Planck Institute for the History of Science (Berlin)
http://www.mpiwg-berlin.mpg.de/en/index.html

Russian Academy of Sciences. Website of the Institute for the History of Science and
Technology

http://www.ihst.ru

An English version is available in test mode.

http://www.ras.ru/en/index.aspx

Selection of English-language papers relevant to the history of chemistry
http://web.lemoyne.edu/~giunta/papers.html

Website for the Nobel Prizes

http://nobelprize.org/
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SHORT ESSAYS
The Copperas Works at Tankerton

Early on a drippy June morning, members of the Watford Bowls Club assembled for the
coach to take them to Whitstable for the traditional annual meeting. On arrival at
Whitstable, greetings were exchanged and old friends renewed. Hangers-on, like me, had
other plans. Across the road from the Whitstable Bowling Club on the slope leading to the
sea, are the Tea Gardens, opened in 1948. At the entrance is a plaque, erected by the
Whitstable Improvement Trust in 1992, which describes Processing Copperas. In this area
the first industrial scale chemical production began in England. Why here? There was a
source of marcasite nodules (FeS;) on the beach, extruded by erosion from the Eocene
London Clay and which were found all along the north Kent and south Essex coasts. Coal,
scrap iron and lead could be imported by sea and the product (copperas, green vitriol,
ferrous sulfate) exported by sea to the London markets.

Making copperas

The marcasite nodules, gold stones or copperas stones, were collected from the beach by
men, women and children. The nodules were placed in copperas beds, some very large,
116 feet long, 15 feet wide and six feet deep and sealed with clay. Here, open to the
weather, a combination of water, air and bacterial action oxidised and dissolved the
nodules to give a dilute solution of sulfuric acid and ferrous sulfate, the liquor, which was
collected and stored. The process could take up to four years and needed regular
raking. The next stage took place in a copperas house: the liquor was concentrated in a
lead boiler with the addition of scrap iron and when judged to be done, run off into a
separate lead vessel to cool and crystallise over 14 days. The crystals, the copperas, were
removed, melted, and cast in a mould to give cakes which were packed into a barrel for
export, and the mother liquor recycled. Daniel Colwall described the process used at
Deptford in 1677 (1). For testing the liquor — “Within one minute after an egg is put in, the
ambient liquor will boil and froth; and in 3 minutes the shell will be completely worn off.
A drop of this liquor falling on the manufactures of hemp, flax, or cotton wool, will
presently burn a hole through it; as also in woollen and leather.” He says that the steam
which comes from the boiling is of an “acrimonious smell.” It was certainly a most
dangerous and unpleasant business.

Copperas houses

Proceeding down the hill through the Tea Gardens leads you to the beach. Now the beach
is covered with large shingle and dissected with groynes. The copperas was first
manufactured at Tankerton in 1588, where a remarkable shingle bank, the Street, goes out
to sea, and on what is now the beach. The site was first occupied by Cornelius Stephenson,
originally from Liege, then under Spanish rule, and like all the early manufacturers, a
rogue. Rising sea levels forced the abandonment of this site fifty years later and the
copperas houses were moved up the slope. A survey in about 1760 lists six copperas
houses with different owners. By 1790, all of these had been acquired by Charles Pearson
who, as befitting a very wealthy business man, purchased Tankerton Farm at the top of the
hill and added an octagonal Gothic style tower to provide splendid views of the estuary.
But the copperas industry here was declining, being replaced by more efficient operations
in the north of England, and by the late 1820s, it had vanished.

Uses of copperas

Major uses of copperas were as a mordant for dyeing, where it gives dark colours
compared to the more usual alum, as a component of iron-gall ink, now much depreciated
by paper conservators, as a reducing agent for indigo in the copperas-lime vat, and in later



years as a source of Nordhausen sulfuric acid. It has been suggested that the marcasite
nodules could have been used as a source of sulfur which was used at the nearby
gunpowder manufactory, dating from 1573, at Faversham, just 11 km away.

Whitstable Castle

Following Charles Pearson, a subsequent owner, Wynn Ellis, renamed the house
Tankerton Tower and there were a succession of wealthy owners who made additions and
alterations, while retaining the Gothic style. The final private owner, Albert Mallandain,
sold the building to Whitstable Urban District Council in 1935 for £10,500 who promptly
renamed it Whitstable Castle, opened the gardens to the public, and laid out a bowling
green in the grounds in the following year. Since 1974 the Castle has been owned by
Canterbury City Council and it is now managed by the Whitstable Castle Trust (2).

Recent history

The marine erosion which forced the closure of the early copperas houses is still evident
today. Storms in February 1996 removed much shingle from the beach and exposed an
extraordinary array of wood posts set in bright orange-red mortar. Before the damage was
repaired (3), the site was investigated by the Canterbury Archaeological Trust and shown
to be the remains of the early copperas houses. The subsequent report (4) was reviewed in
Chemistry World by Bill Griffith (5).

What remains

The beach exposure has now been covered with shingle. The copperas houses have been
replaced by the tea gardens and the bowling green. The North Lodge, which incorporated
the last surviving building of the copperas works, was demolished in 1960 to make way
for a car park. Some bricks, it is suggested, used to build the original tower of Whitstable
Castle were obtained from an abandoned copperas works. Otherwise, only the
documentary evidence remains. Returning to Watford was a cheerful, even merry, affair.
Whether because of the result of the match or due to the refreshment provide by the
Shephard Neame Brewery at Faversham, | do not recall.
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Further reading
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Chris Cooksey

Mauveine - the final word? (3)

Interest in the iconic dyestuff mauveine remains high. Some recent developments since the
last mention (1) here are reviewed and related to the publications of William Henry Perkin
(1838-1907) in the 19th century.

Synthesis

That the synthesis is “laborious and tedious” (2) seems to be a recurring conclusion.
Christoph Heichert and Horst Hartmann (3) declare “Although the procedure of Mauvein
production was rather simple — a sulfuric acid solution of crude aniline is to treat with
potassium bichromate — it has several malices making it difficult to handle and demands of
the producer a great deal of skillness and engagement.” In 2011 John Plater (4) thought
“At first we anticipated it would be easy to reproduce Perkin’s patented work” but only
one experiment in ten succeeded.

Perkin’s 1856 patent (5) is vague about nearly every aspect. One of the many parameters
of the synthesis is the temperature. The brief specification (6) suggests mixing hot
solutions -

Equivalent proportions of sulphate of aniline and bichromate of potassa are to be
dissolved in separate portions of hot water, and when dissolved, they are to be mixed
and stirred, which causes a black precipitate to form. After this mixture has stood for
a few hours it is to be thrown on a filter, and the precipitate to be well washed with
water

But the full patent specification (7) favours mixing cold solutions -

| take a cold solution of sulphate of aniline, or a cold solution of sulphate of
toluidine, or a cold solution of sulphate of xylidine, or a cold solution of sulphate of
cumidine, or a mixture of any one of such solutions with any others or other of them,
and as much of a cold solution of a soluble bichromate as contains base enough to
convert the sulphuric acid in any of the above-mentioned solutions into neutral
sulphate. | then mix the solutions and allow them to stand for 10 or 12 hours, when
the mixture will consist of a black powder and a solution of a neutral sulphate. | then
throw this mixture upon a fine filter, and wash it with water till free from the neutral
sulphate.

There seems to be no consensus about the optimum temperature and experimenters use 20-
25 °C (8), 50 °C (9) or 75 °C (10). Likewise, the composition of the anilines used and the
ratio of dichromate to anilines used show a similar wide variation.

Reaction mechanism

Heichert and Hartmann (11) suggest that several different coupling reactions take place
simultaneously starting with the primary product, the aniline radical cation, which reacts
with a neutral aniline via C-C coupling to give a biphenyl derivative, C-N coupling to give
ortho- and para-phenylaminoanilines or N-N coupling to give azobenzenes. That azo
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compounds are a major product was first mentioned by Perkin (12). Further coupling leads
to trimers, tetramers and polymers, with mauveines constituting only a minor (5%) part of

the product. The sequence of events leading to the most abundant mauveines could be as
follows:

(i) o-toluidine is coupled with the aniline or o-toluidine radical cation to give a dimer.
(ii) The dimer is coupled with the p-toluidine radical cation to give a trimer.

(iii) The trimer reacts with the aniline or o-toluidine radical cation to give the phenazinium
cation.

This is illustrated below:

104 Q14
| ®
e fiel o
i 42 0 4 U o

R
Synthesis of mauveines, R = H or CHs

The coupling of the trimers with the aniline radical cation leads to mauveine and this was
demonstrated by the synthesis of pseudomauveine, isolated as the tetrachlorozincate salt,
in 40% yield from N-(4-aminophenyl)-N-phenyl-benzene-1,4-diamine and aniline using
KsFe(CN)g to generate the radical cation.
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Plater (13) achieved the same synthesis from a dimer, N-phenyl-p-phenylenediamine,
using aniline and dichromate, in 5% yield. An improved work-up, suitable for small
amounts of product, is described which involved loading a silica gel column with the
product in methanol, washing out the brown impurities followed by elution with 20%
agNHs/MeOH, which gave an unidentified blue product, followed by the purple

pseudomauveine.
H
N
H,N NH, N
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O

Synthesis of pseudomauveine (Heichert and Hartmann, 2009)
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Synthesis of pseudomauveine (Plater, 2011)

Analysis

Following the preliminary report mentioned last time (14), the Anglo-Portuguese
consortium has published the full details of their investigations (15). Samples of seven
historic mauveine salts and seven dyed textiles were analysed by HPLC and shown to
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contain at least thirteen different components. Separation by preparative HPLC was
followed by extensive characterisation by NMR (1H, 13C, HMBC and NOESY), MS and
UV/Vis which provided an exact identification of the structures of seven of them. A
further seven mauveines could only be characterised by HPLC-MS.

All the mauveine salts contained very little pseudomauveine, 1% or less, except one. This
was a sample from the (Henry) Edward Schunck (1820-1903) collection of chemicals at
the Museum of Science and Industry in Manchester which was labelled “mauveine
C27H24N4”: it contained 49% pseudomauveine (C24), 41% monomethylated
pseudomauveines (C25) and smaller amounts of the C26 and C27 derivatives. In addition,
the anions found were acetate (68%), chloride (13%) and sulfate (17%). But Schunck was
a natural dye chemist and published nothing about synthetic dyes, so it seems likely that
this sample was a gift and most likely from Perkin. In 1879 Perkin (16) published a recipe
for isolating pseudomauveine from commercial mauveine which involved precipitating the
less soluble mauveine sulfates, adding ether to the filtrate to precipitate pseudomauveine
sulfate, then repeatedly dissolving the product in concentrated sulfuric acid followed by
adding water. Boiling the product with potassium hydroxide solution gave a free base
which analysed as C,4H20N4 from which salts, the hydrochloride and hexachloroplatinate,
could be made. Schunck’s sample appears to be from a partially successful separation,
followed by an incomplete conversion to the acetate. Perkin suggested structural formulae
for pseudomauveine and related compounds, but warned “I bring these forward merely as
suggestions; experiment alone can settle the true constitution of these bodies.”

ol \Q\M\@\H e

Proposed structure of pseudomauveine (Perkin, 1879)

Experiment, well, at least physical methods, have achieved the goal of structure
elucidation.

The colour

Mauveine is an iconic colour, instantly recognised by most chemists certainly. So it is
rather odd that little attention has been paid to the molecular chromophore responsible for
this colour. What can be said is that there is general agreement that the visible absorption
spectrum comprises an intense single band centered at about 549nm, relatively
unperturbed by the methyl groups present in the sample (by no more than about 10nm). In
recent times, great advances have been made in predicting colour from quantum
mechanical first principles (driven largely it has to be said by the need to assign chiroptical
spectra in terms of absolute configuration (17).

One such method is known as time-dependent density functional theory (TD-DFT) and it
would be expected to predict Amax to an accuracy of around 20nm or less. Whilst this may
not sound especially accurate, this value is not based on any pre-parametrisation. Quantum
mechanical effects such as electron correlation, solvation and other erstwhile difficult
aspects of these calculations are included in the theory, one now accessible in general
purpose computer codes such as Gaussian 09 (18). Armed with such a tool, the visible
spectrum of mauveine A was calculated for the four tautomers shown below. The model
comprised the chloride salt of the cation (Figure 1 (below), an ion-pair), with an additional
two solvent molecules bridging the ion-pair in an attempt to get the most realistic model in
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which the rotational conformations of the aryl substituents can be determined in part by
this solvation.

o
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Tautomer 1 Tautomer 2
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Tautomer 3 Tautomer 4

Fig 1

The calculation details are summarised as:
®b97xd/6-311g(d,p)/scrf(cpcm,solvent=methanol) (19), which decoded means that a
long-range correlated b97xd density functional was used (20) as shown to be appropriate
for prediction of visible spectra (21), employing a large basis set and including both a
continuum solvation correction for methanol as solvent and discrete solvent molecules
(methanol modelled by water). This model was used to obtain a fully relaxed molecular
geometry, and then TD-DFT theory applied at the larger 6-311++g(d,p) basis set level.

The calculated electronic spectra are shown in Figure 2. The predicted Amax IS ~440nm for
tautomer 1, subject to a maximum error of about 20nm (up to ~ 460nm). This corresponds
to the colour orange, and not mauve! The extinction coefficient is calculated to be
particularly large. An error of ~100nm in Amax is considered well outside the normal errors
to be expected for this theoretical quantum mechanical procedure and must cast a
suspicion that the hitherto accepted structure may still need modification. A more
extensive discussion of alternative models, including the role of the counter-ion, is to be
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Figure 2: TD-DFT calculated spectra
(as ®b97xd/6-311++g(d,p)/scrf(cpecm,solvent=methanol) for four tautomers of mauveine.

found at this blog (22). Not previously considered in the literature is what the colours of
other tautomers might be. Tautomer 2 (which has a rather different resonance structure
with a more quinoidal form) shows a dramatically different Amax at ~670nm, which would
give the compound a clear blue colour, although the extinction coefficient is rather lower.
but tautomer 4 in particular may benefit from additional hydrogen-bonded solvation.
Tautomer 3 is intermediate, with Amax ~550nm, and a second peak at 410nm, which indeed
gives a mauve colour. Tautomer 4 is the most promising, with a single band of Amax
~500nm. The energies of tautomers 2-4 relative to tautomer 1 are respectively 23.4, 24.2
and 23.8 kcal/mol higher in energy, but tautomer 4 in particular may benefit from
additional hydrogen-bonded solvation.

So it is indeed somewhat ironic that a modern theoretical explanation of the colour of such
an iconic substance is causing such problems! In this regard it is worth noting that Perkin
himself reports getting the substance in crystalline form, and yet despite this, no X-ray
crystal structure has ever been reported, even for the phenazinium base (23). One might
hope that a single-crystal x-ray structure will in the future at least establish the tautomeric
identity of this system, and perhaps by this means cast more light on why it has the colour
mauve.
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Chris Cooksey and H. S. Rzepa

HISTORICAL REMINSCENCES

This is a new section of the newsletter which begins with a contribution from David
Leaback in which he discusses chemistry and industry in Tower Hamlets, his family’s
links to the area and the plaque commemorating William Henry Perkin. The editor would
welcome chemical reminiscences from members on suitable subjects such as former
colleagues or laboratories they have worked in for this section.

Capturing Some Social Changes Linked to Chemistry & Industry in Tower Hamlets

Figure 1: A current view of the remains of The Hope Chemical Works, E9

My entry to this begins with the recent photograph in Figure 1, a significant but forgotten
remnant of an influential enterprise appropriately called the ‘Hope Chemical Works,” set
up in the 1850s by an ex-surgeon named Carless, in the top north-eastern corner of Tower
Hamlets. It had been driven out of the Bow Common part of the London Metropolis
because it practised a ‘noxious chemical trade’ contrary to new local Medical Health
regulations (1). Carless had abandoned his former chemical experiments to make artificial
leather, when he discovered the growing demand for the lighter coal tar components, and
so he started fractionating coal tar naphthas using pot stills at that site in Figure 1. This
was then an isolated dry spot on a soggy White Post Lane that snaked its way eastwards
across Old Ford Marsh towards Stratford. As time went by, Carless found his chemical
workplace increasingly surrounded by many complementary new enterprises needing his
products, such as the Atlas Synthetic Dyeworks, manufacturers of waterproof cloths,
synthetic plastics etc., as well as useful other trades for building and running what
amounted to London’s first chemical science park (4). Thus his enterprise grew with
mergers and acquisitions and a gradual transition to the use of petroleum feedstocks for the
production for refined fuels. Long after Carless and others had to move out of the Bow
Common area on medical health grounds the mammoth gasworks on Bow Common Lane
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that he used (2) was still allowed to pollute the area, as my brother and | found when
visiting our grandparents in the late 1930s. Indeed our grandparents’ small house on the
corner of Robeson Street was almost in the shadow of the clanking, hissing structures
which continuously belched sulfurous, dirty fumes. In this neighbourhood, our
grandmother had raised ten children in a house and atmosphere where there was scarcely
space to han