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Current Comments

The 1985 Chemistry Articles Most Cited
in 1985-1987: Quantum Mechanics,
Superconductivity, and...
Buckminster Fuller?!
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I This study of the 1985 chemistry articles most cited in 1985-1987 shows several trends based on

ISI*® research-front activity, Among these are intense interest in the

Eqﬁe EW of transition-
, In carbon-hydrogen activation, and in breaking organic rough transition-

MEJI reagents, Also evident ls continued strong interest in organic superconductors and nuclear magnetic

resonance imaging le:hujqucl.wﬁ ﬂagﬁ of Quantunm Mhll‘lic?lnd thermodynamics and the
diseovery of a long-chain carbon mo ter , distinguished inventor B, Buckminster

Fuller are also discussed.

As longtime readers of Currenr Contents™
kmow, we regularly identify and discuss pa-
pers in chemistry, the physical sciences, and
the life sciences that become highly cited
shortly after publication; indeed, our most
recent examination of such papers concerned
the 1984 chemistry articles most cited from
1984 10 1986.!

This essay discusses the 1985 chemistry
articles most cited from 1985 through 1987,
Chemistry, like the life and physical sci-
ences, partakes of other, more-or-less relat-
ed fields; thus, the selection process for cach
invalves more than simply determining a
suitable citation threshold for establishing
which papérs to include. For chemistry,
however, the selection process is more ex-
tensive and complicated,

As in previous essays on highly cited
chemistry articles, we used an in-house, un-
published subset of the Science Citation fn-
dex® (SCI*) known as the **Chemistry Ci-
tation Index'' to try to limit the papers we
included in the study to pure chemistry, but
this is an exercise in futility, since modern
chemistry is so multidisciplinary. Once a
rough list was compiled, we made an effont
to remove papers that might just as easily
be placed among the highly cited papers in
the “*physical'’ or *'life'" sciences, Never-
theless, the multidisciplinary natre of

chemistry is still evident in the Bibliography;
for example, the list includes 10 papers from
the Journal of Chemical Physics.

The 100 papers in the Bibliography re-
ceived an average of about 44 citations
each—4 in 1985, 18 in 1986, and 22 in
1987, The most-cited paper in the study is
an analysis of four major organic reactions
that led to a method of predicting the out-
come of cerain types of reactions; published
by Satoru Masamune and colleagues, De-
partment of Chemistry, Massachusetts In-
stitute of Technology, Cambridge, the paper
received 112 ciations—21 in 1985, 45 in
1986, and 46 in 1987, Using the CD-ROM
version of the SCI.? we determined that this
amicle has been cited an additional 28 times
from January through June 1988. The 15
least-cited papers in the Bibliography re-
ceived 32 citations each over the three-year
study period—the threshold for inclusion in
the essay, The median number of citations
o papers in this study, however, is about 40,

Once the Bibliography is established we
interest in organic super-
m‘”*-‘iﬂiﬂw
mechanics, and a surprise; 4 substance
named after the late, distinguished inventor

K. Buckminster Fuller!?
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Research Fronts

While eponymy is by no means unusual
in science, it generally invelves an individual
who has made landmark contributions 1o a
field. {Although, according to a dictum of-
fered by Stephen M. Stigler, Department of
Statistics, University of Chicago, Illinais,
Mo scientific discovery is named after its
original discoverer.”” Writing in Trarsac-
fions of the New York Academy of Sciences,
in a festschrift issue honoring sociologist
Robert K. Merton, Columbia University,
New York [T also had the pleasure of con-
tributing to this issue], Stigler titled his own
pronguncement, with & facetiouns lack of hu-
mility, “‘Stigler's law of eponymy.**4
Stigler was mentioned in our 1983 essay on
eponymy.3) :

Since Fuller was not a chemist, wa were
intrigued by the circumstances under which
his name would be lent to a chemical. As
it turned out, in trying o understand how
long-chain carbon molecules are formed in
interstellar space, H. W, Kroto, I.R. Heath,
5.C. O'Bren, R.F, Curl, and R.E. Smalley
{who led the effort), Rice Quantum Institute
and Departments of Chemistry and Electri-
cal Engineering, Rice University, Houston,
Texas, discovered a molecule of 80 carbon
atoms. They dubbed the molecule “*buck-
minsterfullerene,"” since the structure they
proposed for it is remarkably similar to the
pattern on the hide of a soccer ball and to
Bucky's famous geodesic dome. The authors
arc “‘disturbed, " howewver, at the unwisld-
iness _.“_H. their *'rather fanciful but highly ap-
propriale name,”” and have suggested a
number of alternatives, including **ball-
ene,”” ““spherene,”’ “‘soccerene,” and ‘‘car-
bosoccer, " Discussing this molecule in their
book Organic Chemistry: The Name Game,
chemists Alex Nickon, Johns Hopkins Usi-
versity, Baltimore, Maryland, and Emest F,
Silversmith, Morgan State University, Bal-
timore, point owt that the cluster has also
been informally referred to as **buckyball™
and “BF."' Kroto and colleagues state that
they are willing to leave the final chaice up
to the chemistry community as a whole.

published in November 1985 but was not
cited during that year (not surprising, per-
haps, considering how late in the year it ap-

peared). However, it picked up 44 citations j

in 1986 and 53 in 1987 (making it the sec-
ond most-cited paper in the Bibliography).
Remarkably, it also was cited 37 times in
the first half of 1988, It is among the 26 pa-
pers forming the core of the 1986 research
front on *'Small alkali metal clusters,
metal cluster jon ﬁ:_uswmmagﬁco; Fou-
rier transform ion cyclotron resonance
mass spectrometry, and magic number"
(#86-2748). A list of the 1986 and 1987 re-
search fronts with at least three of the papers
in the m.EuomatE, as core ﬁ_nncan:ﬁ can
be found in Table 1.

Research fronts form when pairs of earlier
papers (from any year) are cited together
frequently by later papers from a specific
year—in this essay, we are concentrating on
published (citing) papers from the years
1986 and 1987. The fact that a number of
1985 chemistry articles so quickly became
£ore to new research fronts is an indication
that they are on the cutting edge of their
fields. It also verifies the importance and
currency of the papers included in this study.

- The fifth most-cited paper, a review ani.
cle by Robert H. Crabtree, Sterling Chem-
istry Laboratory, Yale University, New
Haven, Connecticut, is core to a research
front in Table 1 and is indicative of the con-
tinued interest in breaking extremely strong
organic bonds through transition-metal re-
agents. Crabtree’s discussion of the [iterg-
ture on activating the *‘notoriously unreae-
tive'" set of substrates called alkanes was
cited 32 times in 1985, 52 times in 1937,
and 31 times from January through June
1988. It is core to the 1986 front-on ** Arene
C-H bend activation, molecular hydrogen
complexes, catalytic intermolecular hig
cxchange, znd aliphatic C-H bonds"
(#86-3302). A total of six papers in the Bib-
lingraphy deal with the subject of carbon-hy-
drogen activation, including another paper
by Crabtree that was coauthored with Yale
colleague Maryellen Lavin. It concerns an

4
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The paper by Kroto and colleagues was’

§7-3442 Two polaton bipolzron state in polyaniling, electrochemical uo_wan:nm._.n:_
polvaniline electrode filens, and owidatkon of pyrrole

Table 1: The 1986 and 1987 ISI® research fronts that include at least three of the 1985 chemistry papers as
core documents, A=number of Bibliography papers that are core o each research front, B=total mumber of
core documents, C=total number.of citing papers published for the year designated by the prefis.

Namber Narne { A B C
E6-20%4  Organic conductors, superconducting BEDT-TTF salts, and band elecironic 5 45 293
SITBCILreS
362748 | Smalk alkali metalfclustery, ntaticnd Fourier iransform 3 26 336
M gyclotron T & MA5s Speciromet
36-3302  Arene C-H bond sctivation, moleculer hydrogen complexes, camalytic inermoleculer 3 20 235
h'd exchange, and aliphstic C-H bonds
B6-5002  Omidative coupling of methane, partial exidation, and selective catalysts 4 & N
E7-1356 MNMR speciroscopy, two-dimensional MMER spectra, distance geometry, H-1 spin 4 52 T3
3 sysbems, nnd water suppressicn
| B Ttu Inductively coupled plasma mass w.n_nnn_.ﬂ_._a.a._ baren isctope ratios in geological 1 22 13
materials, and sasily ionizable concomitant elements
£7-160%  Electronic stales, allowed 3-3 transitions wE ions, and ab inite relativistic effective 1 14 224
pobsntials
472095 High-T, superconducting stare of 2-(BEDT-TTF),L,, moleculsr conductoes, BEDT- 4 41 260
TTF n_.En.Eu -transfer salts, band electronie u—ﬂ._.nEqn«_ andl ambient pressures
m._ru_“_qq Oxidative coupling of methane, oxide catalysts, and highly selective ethane formatiocn 4 20 122
342 365

extension of their carlier work on the acti-
vation of afkanes, :

A related area concerns the study of the
reaction chemistry of free clusters of tran-
sition-metal molecules in the gas phass, Two
such papers were coauthored by M.D.
Morse, M.LE. Geusic, and colleagues, Rice
University, and three by D], Trevor, R.L.
Whetten, and colleagues, Exxon Research
and Engineering Company, Annandale,
New Jersey. Another paper, by J. Chandra-
sekhar and colleagues, Department of
Chemistry, Puerdue University, West
Lafayette, Indiana, is a theoretical study of
reactions in solution (as opposed to the gas

phase).

An important catalytic reaction was dis-

i
|
|
|

covered in 1985 by J:H, Lunsford and col-
leagues, Texas A&M University, College
Station, and discussed-in several papers in

. the Bibliography, including two by T. Ito,
P also of Texas A&M, Lunsford, and col-

leagues; one by D.J. Drscoll, also of Texas
A&M, Lunsford, and colleagues; and an-
other by K. Otsuka and colleagues, Depant-
ment of Chemical Engineering, Tokyo In-
stitute of Technology, Japan. The reaction,
which involves the oxidative coupling of
methane to higher hydrocarbons over oxide
catalysts, is especially interesting because

Quantum Mechanics and
Thermodynamics

Other areas of interest discussed in articles

.Hsaum this vear's top five most-cited papers

include quantum mechanics and thermody-
namics. A year-by-vear comparnison of the
number of citations 1o each of these five pa-
pers is shown in Figure 1.

Figure 1: Most-cited 1985 chemistry papers. Year-by-
year citations 1o the five 1985 chemistry papers most
cites] in the SCF®, 1985-1987. Papers shown are
Masamune 5. dngew. Chem. Ini. Ed. 24:1-75, 1985,
Kroto H W, Mencre 318:162-3, 1085; Laukhin V N,
JETP Lett, = Engl, Tr. 41:81-4, 1985; Dewar M J 5.
A Amer. Chem, Soc. 10T:3%02-%, 1935; and Crab-
tree B H, Chem. Rew. 85:245-60, 1985,

it 15 ‘mediated by methyl radicals,

[:11]
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