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This essay foeuses on the list of 1983
“chemistry” papers most cited from 1983
to 1985 in the Science CitufiorI Irufe.r”
(SCF ) (see the Bibliography). This is the
fourth group of highly cited chemistry
papers that we have analyzed since 1983,
when we examined papers published in
1980.1

Methodology

Once again the task of classifying the
chemistry papers proved to be problemat-
ic. Although we used the Chemistry Citu-
tion Index ((XT), a subset of the SCI that
covers the chemistry literature from 1978
to 1983, to select 98 papers, the list includes
articles from other, otlen tangential fields
such as biochemistry, earth sciences, and
physics. Papers from such fields are includ-
ed in the CCI if they give out at least five
references to chemistry journals covered in
the CC1 and contain content that could be
related to chemistry. Often these articles ap-
Pin physics or mukidisciplinq journals.

A close examination of the Bibliography
reveals 10 articles that probably should not
have been selected for our chemistry group.
They are by first authors C.J. Allkgre,
G. Bimig, A.Y. Cho, V. Dose, J.C. Fug-
gle, R.R. Garcia, S. Kirkpatrick, M.G.
Mason, A.K. Niessen, and I,K. Robinson.
Two of these articles are from the geosci-
ences; the rest are in the physical sciences,
including an article by 1986 physics Nobel-
ists Gerd Binnig and Heinrich Rohrer, IBM
Zurich Research Laboratory, Ruschlikon,
Switzerland. Their article in the Bibliogra-
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phy is on scanning tumeling microscopy;
they won the Nobel for their development
of the microscope that allows scientists to
see individual atoms. Ernst Ruska, now
retired, shared the award with them for his
work in eleetron optics and design of the tirst
electron microscope, built in 1933.2

The Bibliography also includes a bio-
chemistry paper on iron-sulfur proteins. It
is of interest to chemists and biochemists,
according to its first author, Helmut Beinert,
then at the Institute for Enzyme Research
and Department of Biochemistry, Univer-
sity of Wisconsin, Madison, and now at the
Medical College of Wisconsin, Milwaukee,
because iron-sulfur proteins are vital to bio-
logical processes such as cellular respiration,
photosynthesis, and nitrogen fixation. How-
ever, these proteins also interest inorganic
chemists and crystallographers.J

Biochemistry papers are usually includ-
ed in the amual lists of highly cited life-sci-
ences papers we study. nose lists and their
counterparts, the annual lists of physical-sci-
ences articles, contain papers most cited in
the SCI during their first rwo years of pub-
lication. We wait for an additional year of
citations to accumulate for chemistry papers
because past studies have shown us that it
takes at least three years for chemistry
papers to achieve “critical” thresholds. A
comparison of citation frequencies from the
three studies of 1983 most-cited SC1 pa-
pers-life’t and physical sciencess and
chemistry-clearly illustrates thk pint. In
the Bibliography at the end of this essay, the
three-year citation counts range from 36 to
141; the average for all three years is 49—3
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in 1983, 18 in 1984, and 28 in 1985. For
the two-year 1983 life-sciences study, the
range was much higher, with papers hav-
ing 64 to 200 citations; for most-cited 1983
physical-sciences papers, citations for two
years ranged from 32 to 170.

The Papers
Nigel Wrdker and David Stuart, Queen

Mary College, University of London, UK,
authored the most-cited 1983 chemistry ar-
ticle. A methods paper, it proposes an im-
proved empirical method for correcting dif-
fractometer data distorted by absorption by
crystals of foreign substances (such as
mounting adhesive).6

A work comparable to Walker’s paper
because of its broad applicability to a
specific group of researchers is the Soviet
article by R.G. Gerr and colleagues, A.N.
Nesmeyanov Institute of Heteroorganic
Compounds of the Academy of Sciences of
the USSR, Moscow. This work reports on
improvements to a set of computer programs
that automaticrdly determine crystaJ struc-
tures. These programs are widely used by
Soviet crystallographers-since 1983 the pa-
per has been quoted over 76 times, almost
exclusively by Russian authors. In generaf,
and as we have often noted, highly cited
methods papers are often cited out of
proportion to other highly cited articles. But
this is not a generalization that applies to all
methods papers, most of which, like other
types of papers, are rarely cited.

Gerr’s article is the only Soviet paper in
the list. All but an additional 2 of the 98 pa-
pers were originally published in English.
These two are the German papers by Wolf-
gang A. Herrmann, Institute for Inorganic
Chemistry, Frankfurt University, Federaf
Republic of Germany (FRG), and Dieter
Seebach and colleagues, Organic Chemistry
Laboratory, Swiss Federal Institute of Tech-
nology, Zurich, Switzerkmd. Of course we
cannot say if papers that appeared in
Angewandte Chenu”e-lntematiorral E2iition
in English were originally written in English
or German since this joumaf publishes in
both languages. An article originally writ-
ten in German may have been trimsiated into

English for publication in the international
edition. Both Herrmam and Seebach ap-
peared in our recent primary-authors
study .7

Seebach is an organic chemist. He au-
thored two papers in the Bibliography, one
with first author Beat Weidmarm, also at the
Swiss Federal Institute of Tex%nology. That
paper is the fourth most-cited article in the
Bibliography and is a review on organome-
tallic compounds used as reagents in organ-
ic synthesis. Organometaflic compounds
contain chemical bonds from carbon atoms
to metal atoms and are thus considered “at
the crossroads of inorganic and organic
chemistry.’ ‘g (p. 416) Work concerning
organometallic molecules is also represent-
ed in the Bibliography in papers by M.
Brookhart and M .L.H. Green, Inorganic
Chemistry Laboratory, University of Ox-
ford, UK; Brookhati, J. R. Tucker, and
G. R. Husk, Department of Chemistry, Uni-
versity of North Carolina, Chapel Hill, and
US Army, Research OffIce, Research Tri-
angle Park, North Carolina; A. H. Janowicz
and R. G. Bergman, Department of
Chemisuy, University of California, and
Materials and Molecular Research Division,
Lawrence Berkeley Laboratory, Berkeley,
California; W.D. Jones and F.J. Feher,
Department of Chemistry, University of
Rochester, New York; and P. L. Watson,
DuPont Company, Centraf Research and
Development Department, Wilmington,
Delaware.

Much of the work by the aforementioned
authors focuses on a smaller subfield of or-
ganometallics known as C-H activation,
which is the breaking of carbon-hydrogen
bonds in organic compounds. These bonds
make hydrocartmns extremely stable, in fact,
“saturated hydrocarbons are among the
most . . .chemically stable of all organic ma-
terials....”9 Understanding C-H activation
would allow chemists to change hydrocar-
bons into “compounds more easily utilized
in chemical conversions.’ ‘g According to
Roald Hoffmann, Cornell University,
[thaca, New York, tremendous advances
have occurred in C-H activation over the last
few years. 10 It is not surprising then that
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Table 1: The four C2-level research fronts contained in C3 front “NMR, computed tomography, and other tech-
niques for the study of compounds, biological specimens, and other materials” (#854X327). Several papers in
the Bibliography belong to C I fronts contained in these C2 fronts.

85-0061 Laser interferometry and other investigations of the photoreactive effects, phase conjugations, and
other properties of crystal mirrors and oiher systems

85-0388 Magnetic resomnce and computed tomography imaging for the study of biological specimens in
vivo and studies of viscwlasticity and other properties of polymers

85-03(KI S[ructure dynamics and spectroscopic relaxation studies of metal complexes, polymers, and or8anic
and other compnunds

85-0538 Carbon- 13, phosphorous-3 1, and other two-dimensional NMR spectroscopy of carbohydrates,
alkaloids, and other compcrunds

the Brookhart-Green paper on ‘‘Carbon-hy-
drogen-transition metal bonds” is the third
most-cited work in the Bibliography. It re-
ceived 99 citations from 1983 to 1985, 60
of these in 1985 alone.

In addition to Seebach and Brookhart, 17
of the 237 unique authors of the 98 papers
are also represented by two or more articleg.
John Taylor Groves, Department of Chem-
istry, University of Michigan, Ann Arbor,
wrote three papers, all concerned with iron
porphyrins. Richard R. Ernst, a physical
chemist at the Swiss Federal Institute of
Technology, has two papers in the Bibliog-
raphy (see L. Braunschweiler and O. W.
Sorensen, both at the Physical Chemistry
Laboratory, Swiss Federal Institute of Tech-
nology) that discuss different applications of
nuclear magnetic resonance (NMR), a field
that is currently very active.

In a 1983 Ciratirm Ckzssic” commentary,
Ernst discussed NMR in relation to a highly
cited 1966 paper he coauthored with W. A.
Anderson, then at the Analytical Instrument
Division, Varian Associates, Palo Alto, Cal-
ifornia. The paper descdxd the application
of Fourier transform spectroscopy to NMR,
a “simple” concept that revolutionized this
field. The method is now an accepted tech-
nique for recording NMR spectra in liquids
and solids. 11Ernst is considered to be the
leading theoretician behind the recent surge
of excitement in NMR research. 10He rare-
ly appears as a first author on the many ar-
ticles he has written, however.

The second most-cited article in the Bib-
liography, by Reinhard Berm, Institute for
Coal Research, Max Planck Society for the
Advancement of Science, Miilheim, and
Harald Gunther, Faculty of Organic Chem-
istry, Siegen University, FRG, also con-

cerns NMR. It was referenced 116 times
from 1983 to 1985 and reviews modem
pulse methock in high-resolution NMR spec-
troscopy. It is 1 of 15 papers in the Bibli-
ography that dkcusses some aspect of NMR.
Nine of these are core documents in three
of the four 1985 C2-level ISI” research
fronts contained in the higher-level 1985
C3-level front entitled’ ‘NMR, computed to-
mography, and other techniques for the
study of compounds, biological specimens,
and other materials” (#85-0027). Thege 4
C2 fronts in turn comprise 57 C 1 fronts.
Cl-level research fronts comprise all the pa-
pers published in one specific year that cite
a common core group of older papers. Thus,
a 1985 C 1 research front consists of a group
of core papers published in any prior year
and the 1985 papers that cited them. C2
fronts are higher-level fronts formed from
C 1 fronts, rather than individurd papers.
And C3 fronts consist of C2 fronts.

In Table 1 we list the names of the four
C2 fronts that makeup C3 front #85-0027.
Front #85-0061 includes two papers by A.J.
Shaka, Physical Chemistry Laboratory, Uni-
versity of Oxford, UK, in its core of 111
cited papers, while articles by first authors
M .R. Bendall, School of Science, Griffith
University, Nathan, Australia; W.A. Edel-
stein, Corporate R&D Center, General Elec-
tric Company, Schenectady, New York; and
A.A. Maudsley, Neurological Institute, Co-
lumbia University, New York, are cited in
#85-0088. Front #85-0538 includes papers
authored by A. Bax, Department of Chem-
istty, Colorado State University, Fort col-

Iins; Bern; Braunschweiler; and Sorensen.
We oflen discover when we scan these an-

nual chemistry lists that a particular topic
such as NMR dominates. In last year’s study
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Table 2: Selected 1984 and 1985 SC~ /SSCP research-front pairs with papers in the Bibliography. The 1984
front in each pair is the antecedent of the 1985 front. A= number of 1983 most-cited chemistry papers included
in the core of each research front. B = number of core documents, C = number of 1984-1985 citing documents.

Number Name ABC

84-0234 Synthesis of DNA, cDNA, and nucleotides by the phosphotriester approach and 2 24 268
other methods

850223 Synthesis of nucleotides using phosphoester and other mtennediates 2 22 317
84-4238 Unimolecufar decomposition and energy transfer in vibrationally excited molecules 2 11 209
85-6540 Energy-transfer parameters from unimolecular reactions of vibrationally highly 2 3 36

excited molecules

84-4489 X-ray-photoelectron and other studies of supported noble-metal clusters 2435
85-1027 Preparation, characterization, and catalytic reactions of metal-metal-oxide systems 5 29 276
84-4870 Activation of carbon-hydrogen bonds in saturated hydmcartxms by iridium, rhodium, 2 8 [03

and other transition-metal complexes
85-1641 Svnthesis and tmlwnerization reactions involvine transition-metal comrdexes as 2 31 269. .

catalysts for carbnn-h ydro8en activation

of the 1982 chemistry papers, 1z for exam-
ple, there were at least six papers concerned
with fast-atom bombardment. Another ad-
vantage to performing these studies on an
amual basis is that we cart often trace the
progress of research from year to year. For
example, Watson’s work in organometallic
molecules, such as kuttharride, is represented
by a most-cited 1982 chemistry paperls (35
citations) and a 1983 article (53 citations).
In 1982 Herrrnam published a most-cited
paper discussing methylene bridges; 14 his
most-cited 1983 paper continued the discus-
sion, describing preparation of organome-
tallic methylene bridge bonds.

Another way we trace the growth of re-
search is by examining the evolution of 1S1
research fronts. That is, we identify which
fronts were carried over from the previous
year (those that contained many of the same
core documents in each year) and then see
how they have changed. Often, a shift in a
field’s foeus is easily discerned merely by
comparing the research-front titles from the
different years involved. In Table 2 we list
in pairs those research fronts that carried
over from 1984 to 1985 and that have at least
two papers from the Bibliography in their
core. “Synthesis of DNA, cDNA, and nu-
cleotides by the phosphotriester approach
and other methods” (#84-0234) became
“Synthesis of nucleotides using phosphoes-
ter and other intermediates” (#85-0223),
while “Activation of carbon-hydrogen
bonds in saturated hydrocarbons by iridium,
rhodium, and other transition-metal com-

plexes” (#84-4870) was renamed ‘‘Synthe-
sis and polymerization reactions involving
transition-metal complexes as catalysts for
carbon-hydrogen activation” (#85- 1641). A
change also occurred in” X-ray-photoelec-
tron and other studies of supported noble-
metal clusters” (#84-4489) from 1984 to
1985. Its 1985 title is “Preparation, char-
acterization, and catalytic reactions of metal-
metal-oxide systems” (#85- 1027).

In Table 3 we list the research fronts in
this study that are not part of a 1984-1985
research-front pair. Again, we provide the
names of only those fronts having at least
2 papers from the Bibliography in their
cores; however, 85 different fronts (topics)
are represented by 77 of the papers in the
Bibliography. Five fronts in Table 3 con-
cern NMR, including the front with the
greatest number of citing documents,
“Structural assignments of carbohydrates,
proteins, alkaloids, and other natural prod-
ucts by two-dimensional NMR”
(#85- 1361). Three papers from the Bibliog-
raphy are in this front’s core of 44 docu-
ments cited by 579 papers. Another NMR
front, “High-resolution solid-state NMR
spectroscopy studies of carbon-13 in organ-
ic compounds and of silicon-29 and other
elements in glasses, zeolites, and other in-
organic solids” (#85-0926), has the largest
number of cited documents-54.

The smallest front in Table 3 concerns
‘‘Photoionization and electron-spin reso-
nance studies of metal clusters, matrix-iso-
lated atoms, and transition-metal molecules”
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Table 3: The 19S4 and 1985 SCF /SSCF research fronta that contain at least two of the papers in the Bibliography
that were not part of a 1984-1985 research-front pair. (See Table 2.) A = numtw of 1983 most-cited chemistry
papers included in the core of each research front. B= number of core documents. C =numbcr of 1984-1985
citing documents

84-0153
84-6403

84-7407

85-0325

85-0449
85-0581

850911
85-0926

85-0967

85-1361

85-1805
85-1860
85-1984
85-2693
85-4405

Name

NMR in mc&cal and biological smdies
High-resolution solid-state silicon-29 arrd ahuninum.27 NMR characterization of

silicon and other zecdites
Photoionixation and electron-spin reaunance smdles of metal clusters, matrix-isolated

atoms, and transition-metal molecules
Kinetics and mechanism for e~xidation and other oxidation reactions using metal-

pnrphyrin complexes and other cytnchrome-P-450 mudel compnunds
Synthesis and structure of high nuclearity organometallic clusters
Carhun- 13 NMR and effects of NMR and laser pulses on population inversion and

coherence
Theoretical and experimental studies of photnemission and surface states in solids
High-resolution solid-state NMR spectroscopy studies of carbon-13 in organic

cumpounds and of sificon-29 and other elements in glasses, zenlites, and other
inurganic solids

Stereose.lective synthesis using the Aldol condensation of chiral aldehydes with the
enolates of ketones and esters and other reactions

Structural assignments of carbohydrates, proteins, alkaloids, and other natural
productsby twn-dimensional NMR

Theory and applications of scanning tunneling microscopy
Structure, formation, and reactions of molecular, atnmic, and ion clusters
Electmchernical synthesis of pulymers
Elcctro-optic properties of @ymers
Synthesis, molecular structure, conductivity, and other chemical and physicaf

properties of phthalocyanines and other metallomacrocyclic compounds

AB

2 35
28

24

3 19

2 41
2 35

2 33
2 54

2 50

3 44

2 13
2 46
2 30
2 33
37

c

379
83

50

234

556
383

272
507

484

579

161
348
243
372

65

(#84-7407) and has 4 dcmments cited by 50
papers published in 1984. Two of these cited
papers are in the Bibliography (see J.B.
Hopkins and D. E. Powers). The second
smallest front contains 7 cited documents
and 65 citing papers. “Synthesis, molecular
structure, conductivity, and other chemical
and physical properties of phthalocyanines
and other metallomacroeyclic compounds”
(#85-4405) is represented by three papers
in this study, including one article by B.N.
Diel, Northwestern University, Evanston,
Illinois, and another by C .W. Dirk, also at
Northwestern These were published con-
secutively in one 1983 issue of the Journal
of the Amen”can Chemical Society and were
co-cited in 27 papers from 1983 to 1985.

“Theory and applications of scanning tun-
neling microscopy” (#85- 1805) contains the
paper by Nobelists Bimig and Rohrer as
well as Robinson’s Physical Review Lzfters
paper on determining the gold-110 recon-
structed surface by X-ray diffraction. And
polymers are the subject of two fronts con-
taining two papers each from the Bibliog-
raphy. Polymers are substances made of

giant molecules formed by the repeated link-
ing of small simple molecules.g (p. 452) 15
(p, 1243) Examples of two natural polymers
are proteins, which are polymers of amino
acids, and nucIeic acids, which are com-
posed of nucleotides. Synthetic polymers in-
clude polyethylene, the polymer of ethylene,
and polypropylene, the polymer of
propylene. lb

The two fronts on polymers (#85-1984,
#85-2693) appear in the heart of the higher-
level research front, “Synthesis and struc-
ture of conducting polymers” (#85-0587),
mapped in Figure 1. It contains a total of
13 fronts. The smallest front on the map,
according to the number of citing documents
it contains, is “Magnetic phase transi-
tions and conductivity of polyacetylene”
(#85-8204); it has 12 citing papers. The
largest front is #85-2693, with 372 citing
papers.

‘‘Electro-optic properties of polymers”
(#85-2693) is represented in the Bibliogra-
phy by the papers of K. Fesser and col-
leagues, Theoretical Division and Center for
Nonlinear Studies, Los Alamos National
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Figure 1: Multidimensional scaling map for C2-level research from #8S-0587, “‘Synthesis and structure of con-
ducting polymers, ” showing links between C 1-level research fronts. The numbers of core/1985 citing items are
given in parentheses following the research-front name on the map. Circles show relative sizes of the 1985 citing
literature

6273 Polymerization using

metathesis catalysts (2/17)

Mechanical and electrical

properties of polymers (3/23)
5125 /

3168 Electronic structure
Electrochemical and spectroscopy of
synthesis of poly-
mers (30/243)

6979

Electrical conduc-
tivity in polypyrrole

(2/18)

566 Ab inirio calculations of

electronic structures (3/28) Thin films (2/15)

4765
Conduction in pyrrole and
polypyrrole polymer films

(2/17)

1545 Magnetic phase transitions and

Use of polymers in electronics (3/21)
conductivity of polyacetylene (2/12)

—
Laboratory, New Mexico, and J.C. Scott
and colleagues, IBM Research Laboratory,
San Jose, California. Two of the papers in
“Electrochemical synthesis of polymers”
(#85-1984) are also by IBM researchers.
A. F. Diaz appears as a coauthor on both of
these works (see E. M. Genies, CNRS,
Grenoble, France; R.J. WaItman, IBM).
The papers are electrochemical studies in-
volving polymer films, such as polypyrrole
films created by the electropolymerization
of pyrrole, an organic compound “found in
the green leaf pigment, chlorophyll, in the
red blood pigment, hemoglobin, and in the
blue dye, indigo, ” 15 (p. 840) or in poly -
thiophene films.

According to Diaz, his paper with Genies
is one of three key articles that demonstrate
a materials breakthrough in the area of con-
ductive polymers; these articles also dem-
onstrate a connection between conductive
polymers and electrochemistry. (The other
two papers, published in 1979 and 1980,
were coauthored with K. K. Kanazawa and

G. P. Gardini, and J. I. Castillo, respective-
ly. IT,Is) Prior to the publication of these
papers, the study of conductive polymers fo-
cused primarily on the physical properties
of these materials. The Genies-Bidan- Diaz
paper is highly cited probably because there
is interest in the electrochemical preparation
of these materials as well as their neu-
tral-to-conducting switching properties. 1g

IBM researchers account for seven papers
in the Bibliography, the most produced by
any of the 93 organizations listed in Table
4. IBM produced only one paper among the
1982 most-cited chemistry papers. In that
study the Massachusetts Institute of Tech-
nology, Cambridge, Massachusetts, had the
greatest number of papers— 10—while in
this study it is represented only by 3 articles.

A new affiliation in these chemistry
studies is the University of Cadi Ayyad,
Marrakeeh, Morocco. This institution was
founded in 1978. J.-L.M. Abboud is the re-
searcher affiliated with this university. He
appears as coauthor on the paper by first au-
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Table 4 Institutionalaffiliations listed in pspers in the
Bibliography in descending order of number of
appearances.

IBM
Ruschlikon, Switzerland
San Jose, CA
Yorktown Heights, NY

Swiss Fed, Inst. Technol., Zurich,
Switzerland

Univ. California, CA
Berkeley
Irvine

AT&T Bell Labs., Murray Hill, NJ
Caltecb, Pasadem, CA
CNRS, France

Grenoble
Montpelier
Orsay

Max Planck Snc, Adv. Sci., FRG
Inst. Coal Res., Mulheim
Inst. Exp. Med., Gnttingen
Inst. Solid-State Res., Stuttgart

MIT, MA
Cambridge
Lexington

Northwestern Univ,, Evanston, IL
Purdue Univ., West Lafayette, IN
Univ. Michigan, Am Arbor, Ml
Univ. Oxford, UK
Univ. Wisconsin, Madiann, WI
Paris Univ., Franc@

Orsay
Psris

LOS Ahmos Natl, Lab., NM
Rice Univ., Houston, TX
Univ. Chicago, IL
Univ. Colorado, Boulder, CO
Univ. Houatnn, TX
Univ. North Csmlins, Chapel Hill, NC
Yale Univ., New Haven, CT
Amsterdam Univ., The Netherlands
Argonne Natl, Lsb., IL
Bedim Tech. Univ., FRG
Beme Univ., Switzerland
Blelefeld Univ,, FRG
Bmrn Univ., FRG
City Univ. New York, NY
Colorado State Univ., Fort Collins, CO
Columbia Univ., New York, NY
Darmstadt fnst. TechnoL, FRG
Dupnnt Co., Witrningtnn, DE
Eastmsn Kndsk Co., Rnchester, NY
Exxon Res, Eng. Co., Linden, NJ
Ford Motor Co., Dearbnm, MI
Frankfurt Univ., FRG
Friedrich Atexander Erlangen-Nuremberg

Univ., Erlangen, FRG
General Electric Co,, Schenectady, NY
Gottingen Univ., FRG
Griffith Univ., Nathan, Australia
Guelph-Waterlnn Ctr. Grrrd. Work Chem.,

Guelph, Canads
Harvard Univ., Cambridge, MA
hrdisna Univ., Blcaringtmr, IN
Johannes Gutenburg Univ. Maim, FRG

Julich Nucl. Res, Ctr., FRG

7
1
4
2

5

4
3
1

3
3
3

I
1
1

3
1
1
1

3
2
1

3
3
3
3
3
2

1
1

2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1

1
1
1

1

Michigan State Univ., East Lansing, MI
Mobil Res. Dev. Corp., Princeton, NJ
Monaantn Co., St. Louis, MO
NASA, Moffet Field, CA
Natl. Ctr, Atmospher. Res., Bmdder, CO
Natl. Oceanic Atmospher. Admin.,

Boulder, CO
Natl. Sci. Fnd., Washington, DC
NBS, Washbrgton, DC
NRC Canads, Ottawa, Canada
Osk Ridge Natf. Lab., TN
Osaka City Univ., Japarr
Oxford Res, Syst. Ltd., UK
Paris Inst. Earth Phys., France
Pemsylvania State Univ.,

University Park, PA
Philips Res. Labs., Eindhoven,

The Netherlands
Polyatornics Res. Lab., Mountain View, CA
Res. bb., Hnngovens, Tbe Netherlands
Siegen Univ., FRG
Soreq Nucl. Res. Ctr., Yavne, Israel
SRJ Intl., Menlo Park, CA
Stanford Univ., CA
Tel Aviv Univ., Isrsel
Thomann CSF, Orsay, France
Univ. Cadl Ayyad, Marrskech, Mornccn
Univ. Cambridge, UK
Univ. East Anglia, Nmwich, UK
Univ. Florida, Gainesville, FL
Univ. Groningen, The Netherlands
Univ. Guelph, Canada
Univ. Hsrnburg, FRG
Univ. Illinois, Urbana, IL
Univ. Ksnass, Lawrence, KS
Univ. I..+den, The Netherlands
Univ. London, UK
Univ. Manitobs, Winnipeg, Canada
Univ. Minnesota, Minnea@is, MN
Univ. Pennsylvania, Philadelphirr, PA
Univ. Rnchester, NY
Univ. Surrey, Guildford, UK
Univ. Tokyo, Japan
Univ. Washingron, Seattle, WA
Univ. Western Ontsrio, London, Canada
Univ. Wurzburg, FRG
US Army, Research Triangle Park, NC
USSR Acad, Sci., Moscow, USSR
Wayne State Univ., Detroit, MI
Weixnrsm Inst. Sci,, Rehovot, Israel
White Osk Lab., Silver Spring, MD

thor M.J. Kamlet, Naval Surface Weapons
Center, White Oak Laboratory, Silver
Spring, Maryland, with M.H. Abraham,
Department of Chemistry, University of
Surrey, Guildford, UK, and R.W. Taft, De-
partment of Chemistry, University of Cali-
fornia, Irvine.

The US is represented in 66 papers in the
Bibliography; 6 of these were also coau-
thored with researchers at institutions in
Canada, France, and Israel, in addition to
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Tabte 5 National locations of the institutional affdia-
tions listed by authors in the Bibliography, according
to total appearance (column A). B= nurnk-sr of ppcrs
coauthored with rcaarchers afliliatcd with institutions
in @her countries. C= national locations of in5tiNti0n$
Iistd by cnauthors.

country AB

us 667

FRG 11 0
UK 84

Switzerland 60
France 52
Canada 42
Israel 22
The Netherlands 2 0
Australia 11
Japan 10
Morncco 11
USSR 10

c

Canada, France, Israel,
Morocco, UK

Australia, Canada,
Morocco, US

us
UK, US
us

UK

UK, US

the UK and Morocco. (See Table 5.) Twelve
countries in all appear in the Bibliography.
Canada, which had 10 listings in the study
of 1982 papers, has 4 here, but the FRG in-
creased from 7 to 11. As always, we cau-
tion our readers that the institutional and
geographical tabulations are based solely on
the affiliations listed by researchers in their
papers. These may not reflect the countries
where they are citizens or where they were
born.

Journals

Our final analysis of the 98 papers is by
the joumrds that published them. (See Table
6.) Angenwrrdte Chemr”e-Intematiorral E2fi-
tion in English published seven articles, in-
cluding the second and fourth most-cited pa-
pers already mentioned. This journal pub-
lishes both review and original articles, but
most of its highly cited items are reviews.
For example, five of the seven articles in
the Bibliography are surveys in specific
chemical areas. The review by E.L. Muet-
terties and M.J. Krause, both of the Depart-
ment of Chemistry, University of Califor-
nia, Berkeley, covers catalysis by molecular
metal clusters. Muetterties died recently.

About 25 papers in the Bibliography are
reviews. As a general rule review articles
are well cited because they become surro-
gates for many original articles that might
be cited. Accounts of Chem”cal Research and
Analytical Chemistry each published two
reviews listed in the Bibliography. Other
journals in which reviews appeared are
Catalysis Reviews—Science and Engineer-
ing, Annual Review of Physical Chemistry,
Physical Review B—Condensed Matter,
Mass Spectrometry Reviews, and Chemical
Society Reviews. Several of these latter five
journals are committed to publishing surveys
of the chemical-physical literature; some
publish both review and original-research
articles. I’ve discussed the importance of re-
view papers extensively. It should not be
forgotten that many of these include impor-
tant original experimental and theoretical
observations.

The Journal of the American Chemical
Society (JACS) accounts for the greatest
number of the 98 articles— 18; it had21 pa-
pers in the list of 1982 chemistry papers.
Nine 1983 articles appeared in the Journal
of Chemical Physics and seven in Physical
Review B—Condensed Master, although two
of these articles are the physics papers by
Fuggle and Mason. The Journal of Magnetic
Resonance has the fifth highest number of
articles in the Bibliography—five. Among
the 1982 papers it accounted for only two
most-cited articles. However, there are
many more NMR papers in this study.
Analytical Chemistty, on the other hand,
dropped from nine papers in the 1982 list
to just two in the 1983 table. The Rus-
sian-language journal Knkzlbgrajfy is rep
resented by one paper in the Bibliography;
its English translation is Soviet Phys-
ics—Crystallography. It was not represent-
ed in the study of 1982 most-cited chemis-
try papers. In all, a total of 44 journals are
listed in Table 6 along with each journal’s
1983 impact factor.

Conclusion

This analysis of 1983 chemistry papers
has highlighted active areas of chemical re-
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Table 6 The 44 journals represented in the list of 1983
chemistry papers most cited in the SCF, 1983-1985.
The numbers in parentheses are the 1983 impact
factors for the jmrrrrats. (The 1983 impact factor equals
the number of 1983 citations received by the
1981-1982 articles in a jaurnal divided by the number
of articles oublished bv the imrrnrd from 1981 to 1982.)
Data were-taken from the 1983 JCIF. The figures at
the right indicate the number of papers fmm each
journal that appear in the Bibliography.

Journal

J. Amer. Chem. Sm. (4.5)
J, Cbem. Phys. (3.0)

*Angew. Chem. Int. Ed. (3.9)
Pbys. Rev, B–Condemard Matter (3.3)
J. Magn. Resonance (2.8)
J. Phys. Chem. (2.7)
J. Card. (2.4)
Account. Chem. Res. (8.2)
Arud. Chem. (3.4)
J. Comput. Chem, (2.0)
J. Orgmtometrd. Chem. (2.2)
Nature (9.3)
OrganometaUics (2.9)
Pbys. Rev. Mt. (6.5)
Science (7.4)
Acts CrystaOogr. A—Found. Crys.

(2.0)
Advan. Phys, (12.8)
Annu. Rev. Phya. Chem. (7.1)
CALPHAD-Comput. Coup. Phase

Dia. (0.8)
Catal. Rev.–Sci. Eng. (3.4)
Cbem. Phya. Lett. (2.2)
Cbem. Sot. Rev. (5.7)
Colloid Polym, Sci. (0.8)
Environ. Health Perspxt. (1.0)
HeIv. Chim. Acts (1.9)
J. Comput. Asais[. Tomogr. (2.2)
J. Electroanal. Chem. (1.9)
J. Electron. Mater. (1.8)
J. Gcqrhys, IL%. (3.7)
J. Mol. BioL (6.7)
J. Org. Cbem. (2.0)
J. Vat. Sci. Technol. B (3.0)

*●Kristallografiya SSSR (0.4)
Mass Spectrom. Rev. (5.0)
Mol. Pbys. (2.0)
Polyhedron (O.8)
Prcc. Nat. Acad. Sci, USA (8.7)
Prog. Nucl. Magn. Reson.

Spectros. (13.3)
PrOg. Surf. Sci. (5.0)
Pure Appl. Cbem. (2.0)
Surface .%i. (4.0)
Tetrahedron (1.7)
Tetrahedron Mt. (2.0)
Thin Solid Films (1.3)

Number
of

Papers

18
9
7
7
5
4
3
2
2
2
2
2
2
2
2
1

1
1
1

I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

●also published in German as Arrgew. C/rem.

**trmslatd in Sov, Phys. —Crystaffogr.

search concerning NMR, organometallics,
xwbon-hydrogen activation, and polymers.
According to an August 1986 Chemical &
Engineering News article, several of these
areas have continued to advance through
1986.zo

More slowly developing subfields of
chemistry, or areas that are less research ori-
ented and more theoretical, may be iden-
tified by papers in the Bibliography that have
not yet appeared in 1S1research fronta. For
example, the paper by G.L. Long and J.D.
Wine fordner, Department of Chemistry,
University of Florida, Gainesville, does not
appear in the core of any 1983, 1984, or
1985 front. It examines the International
Union of Pure and Applied Chemistry
(KJPAC) definition of’ ‘limit of detection”
values. “The ability to quantify a trace ele-
ment or molecule in chemicrd and biologi-
cal matrices using specific analytical meth-
ods is often viewed in terms of the limit of
detection. This.. .is a number, expressed in
units of concentration..., that describes the
lowest concentration level.. .of the element
that an anrdyst can determine to be statisti-
cally different horn an analytical blank.
Although this definition seems rather
straightforward, significant problems have
been encountered in expressing these values
because of the various approaches to the
term ‘statistically different.’ “z 1

Another paper that has not yet appeared
in a research front is the report by B.R.
Brooks, Department of Chemistry, Harvard
University, on a computer program for mod-
eling and anaiyzing macromoiemdar sys-
tems. Computer programs that aid scientists
in their research have jugt recently begun ap
pearing in our lists of most-cited SCZpapers.

“Solvent influence on photoisomerization
dynamics” by G. Rothenberger and col-
leagues, Department of Chemistry rmd Lab-
oratory for Research on the Structure of
Matter, University of Pemsylvania, Phila-
delphia, is also not in a research front yet;
it was an early contribution to understand-
ing how, both experimentally and theoreti-
cally, molecules isomerized in liquids. This
field has now bezome quite large in chemic-
al physics.zz
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In conclusion, thk final part of our study
of 1983 SCI papers once again illustrates the
difficulties of separating chemistry papers
from physical-sciences articles. Any attempt
to divide the two fields may, in fact, be an
exercise in futility. In this list of so-called
chemistry papers we identified 10 articles
that were not strictly chemical in nature.
And many other papers in the Bibliography
were published in physics journals such as
the Journal of Chemical Physics (nine pa-
pers) and Physical Review B—Condensed
Matter (seven articles). In future studies we
may change our procedure for selecting
chemistry papers to facilitate identification
of more articles from synthetic organic
chemistry, the types of papers that are main-

1.

2.
3.
4.

5.

6.

7.

8.
9.

10.
11.

12.

13.

14.

1y covered in Index Chemicusm (KP ), as
well as Current Chemical Reactions@’
(CCR@ ). (For more information on IC and
CCR, refer to our study of the 1981 most-
cited chemistry papers. 23) More than three
years may often be required for the impor-
tant papers in these fields to demonstrate
their impact. Indeed, it may be instructive
to examine the impact of papers published
in 1980, for example, as reflected in the SC]
cumulation for 1980-1984, which was pub-
lished in early Dexember.

*****

My thanks to Abigail W. Grissorn, Karen
Maguire, and Eric Thurschwel[ for their
help in the preparation of this essay.

Q1986ISI

REFERENCES

GarfSeld E. The 1980 chemistry articles most cited in 1980-1982. Eksays of an injormarion scientist.
Philadelphia: 1S1 Press, 1984. Vol. 6. p. 276-86. (Reprinted from: Current Contents (35):5-15,
29 Au@t 1983.)

Royal Swedish Academy of sciences htforrrmtion. 15 Cktober 1986.6 p. (Press release.)
Beinert H. Peramuif communication. 3 November 1986.
Garfield E. The 1983 articlea most cited in 1983 and 1984. 1. Life sciences. Current Contents

(47):3-18, 25 November 1985. (Reprinted in: Ecsays of an information scierrtisl.’ ghosrwrifing and
ofher essuy$. Philadelphia: 1S1 Press, 1986. Vol. 8. p. 444-59.)

--------- The 1983 articles most cited in 1983 and 1984.2. Physical sciences. Currenf Ccwuenrs
(50): 3-17, 16 December 1985. (Reprinted in: Essays of an inforrrm/ion scientist: ghostwriting and
orher essays. Philadelphia: 1S1 Press, 1986. Vol. 8. p. 480-%. )

Walker N & Stuart D. An empirical methnd for correcting diffractometer data for absorption effects.
Acts Crystallogr. A–Found. Cryst. 39:158-66, 1983.

Garfield E. The 250 most-cited primary auehora in the 1984 SCI. Parts 1&2. Current Contents
(45):3-1 1, 10 November 1986; (46):3-13, 17 November 1986.

Yule J-D, ed. Concise encyclopedia of the sciences. New York: Facts on File, 1978, 590 p.
Janowics A H & Bergman R G. Activation of C-H bonds in saturated hydrocarbons on photolysis of

(n5-CsMes) (pMe3)IrH1. Relative EW$SOf rHctiOn Of the kte~ediate wi~ different tYWS Of C-H
bards and timctionafimtion of the metaf-hound alkyl groups.
J. Amer. Chem. Sot. 105:3929-39, 1983.

Hoffmaxrn R. Personal communication, 9 October 1986.
Ecnat R R. Citatinn Classic. Commentary on Rev. Sci, h.ctr. 37:93-102, 1966.

Current Conrenfs/Physiccd, Chemical & Eurrh Sciences 23(27):24, 4 July 1983.
Garffeld E. The 1982 chemistry articles most cited, 1982-1984. Current Contents (51-52 ):3-l 7, 23-30

December 1985. (Reprinted in: Ersoys of an information scientisr: ghostwriting and other essays.
Philadelphia: 1S1 Press, 1986. Vol. 8. p. 497-511. )

Watson P L. Ziegler-Natta polymerization: the Ianthanide model,
J. Amer. Chem. Sot. 104:337-9, 1982.

Herrmarm W A. The methylene bridge: a chaflenge to synthetic, mechanistic and structural
organometallic chemistry. Pure Appl. Chem. 54:65-82, 1982.

15. Lapedes D N, ed. McGraw-Hill ci!ctionory of scienli$c and technical terms.
New York McGraw-Hill, 1978. 1634 p.

16. Polymer. Encyclope& Brirarmica Chicago, IL: Encyclopaeda Britannica, 1985, Vol. 9. p. 580.
17. Diaz A F, Kanarawa K K & Gamfini G P. Electrochemical polymerization of pyrrole.

J. Chem. Sac Chem. Commun. 14:635-6, 1979.
18. Diaz A F & Caalitto J I. A polymer electrode with variable conductivity: polypyrrole,

J. Chem. Sac. Chern. Cornmun. 9;397-8, 1980.
19. Diaz A F. Personal communication. 10 November 1986.
20. protein structure, function act for explosive increase in understanding.

Chem. Eng. News 64(33): 14-8, 1986.

422

/essays/v6p276y1983.pdf
/essays/v8p444y1985.pdf
/essays/v8p480y1985.pdf
/essays/v9p346y1986.pdf
/essays/v9p355y1986.pdf
/essays/v8p497y1985.pdf


21. Long G L & Winefordner J D. Ltit of detection. A closer Imk at the lUPAC definition.
And. Chem. 55:7 13A-24A, 1983.

22. Huchstraaser R M. Personal communication. 12 November 1986.
23. Garfield E. The 1981 moat-cited chemistry papers. Part 1. Pure and synthetic chemistry. Or, shoufd I

MY, must-cited papers published in 1981 irr the Journal of the ,4rnevicarr Chew”crrl Sbciety?
Current Contents (12):3- 16, 25 March 1985. (Reprinted in: E.rsays of an in&w’marirrnscientist:
ghostwriting arrd other essays. Philadelphia: 1S1 Press, 1986, Vol. 8. p. 105-18.)

BIBLIOGRAPHY OF MOST-CITED 1983 CHEMISTRY PAPERS

The 1983 chemistry articles must cited in the SCP, 1983-1985. Articles are listed in alphabetic order by first
author. The authors’ affiliations fottow each citation. Cude numbers indhte the 1983, 1984, and 1985 SCf/SSCF’
reacarch-front spcciaftie-s for which these are core papers.

Bibliographic Data

7 30 33 70 Adams S P, Kavka K S, Wykes E J, Holder S B & Gaffuftpi G R. Hierdered
d~larnino nucleoside phosphite rca8ents in the synthesis of two DNA 51-mers. J,
Amer. Chem. Sac. 105:661-3. 1983. Monsanto Co,. Corm Res. Lab.. St. Louis. MO.
84-0234, 85-0223

1 16 21 38 Aflegre C J, Stmrdacher T, Sardn P & Krrrz M. Constraints on evolution of earth’s
mantle from rare gas systemarics. Nafure 303:762-6, 1983. Paris Inst. Earth Phys,,
Dept. Earth Sci., France. 84-0600, 85-0551

3 22 15 40 AnsonF C, Savemtt J-M & Shigehara K. New mudel for the interior of
prdyelsctrolyte coatings on electrude surfaces. Mechanisms of charge transport thruugh
prumneted pnly(L-lysine) fflms containing F@(edra) and Fen(edta)2 as counterions. J.
Arrwr. Chem. sac. 105:1096-106, 1983. Caltech, Arthur Amos Noyes Labs.,
Pasadem, CA; Paris Univ., Electrnchem. Lab., France.

4 16 17 37 Baer M, Jellinek J & Kouri D J. Quamum mechanical treatment of the
F+ H2~ HF +H reaction. J. Chem. Phys. 78:2962-77, 1983. Sureq Nucl. Res. Ctr.,
Yavne; Wei.zrrramr Inst. Sci., Dept. Clwm. Phys., Rehovot, Israel; Univ. Houston,
Depts, Chem. and Phys., TX.

o 11 28 39 Bagua P S, Neltn C J & Bmrschlicher C W. Bundlng of CO to metaf surfaces: a new
interpretation. Phys. Rev. B—Condensed Matter 28:5423-38, 1983. fBM Res. Lab.,
San Jose; Polyatornics Rea. Inst., Mountain View; NASA, Ames Res. Ctr., Moffet
Field, CA. 85-0901

0 15 23 38 Bax A. Broadbmrd homonuclear decoupling in heeeronuclrar shift correlation NMR

sWO~OPY. J. Maw. Resommce53:517-20, 1983. Colorado State Univ., Dept.
Chem., Fort Coltins, CO. 85-1361

2 22 20 44 Bednarafd M & Dankhefsky S. Mild Lewis acid eatrdysis: Eu(fbd)3-medirrted hetero-
Dlels-Alder reaction, J. Amer. Chem. Sot. 105:3716-7, 1983. Yale Univ., Dept.
Chem., New Haven, CT. 84-2232, 85-0967

16 27 13 56 Behtert H, Emptage M H, Dreyer J-L, Scott R A, Hshn J E, Hudgson K O &
‘llront.mn A J. fron-sulfir stoichlometry and structure of iron-sulfur clusters in three-
imn prateins: evidence for [3Fe-4S] clusters. Proc. Nor. Acad. Sci. USA 80:393-6,
1983. Univ. Wisconsin, hrst. Enzyme Res. and Dept. Birzhem., Madkon, Wf; Univ.
Illinois, Sch. Chem. Sci., Urbana, IL; Stanford Univ., Dept. Chem., CA; Univ. East
Anglia, Sch. Chem, Sci,, Norwich, UK. 83-1OI5, 84-2261

3 22 29 54 Bendall M R & Gordon R E. Depth snd refocusing pukes designed for mtdriprdae
NMR with surface coils. J, Magn. Resormnce 53:365-85, 1983, Griff;th Univ., Sch.
Sci., Nathan, Austral@ Oxford Res. Syst. Ltd., UK. 84-0153, 85-0160

5 10 22 37 Bendedoucb D, Chen S-H & Kuehler W C. Structure of ionic rnicellea from small
angle neutron scattering, J. Phys. Chem. 87:153-9, 1983. MfT, Nucl. Eng. Dept.,
Cambridge, MA; Oak Ridge Nael. Lab., Natf. Ctr. Smafl Angle Scattering Rea., TN.
85-221 I

7 38 71 116 Berm R & Gemther H. Mudem pulse methuds in high-resolution NMR sprxmoscupy.
Angew, Chem. Int. Ed. 22:350-80, 1983. (Arrgew. Chem, 95:381-411, 1983.) Max
Plarwk Sue. Adv. Sci., Inst. Cud Res., Mulheim; Siegen Univ., Fat. Org. Chem.,
FRG. 84-2376, 85-2252

6 9 24 39 Bmtdg G & Rohrer H. Scanning tunneling micruacopy. Su~ace .$ci. 126:236-44, 1983.
fBM Zurich Rea. Lab., Ruschliion, Switzerland. 85-1805

8 16 44 68 Blaktey C R & Veafaf M L. Thermuapray interface for liquid chromatography hnass

s~ome~. And. C7terrt. 55:7W4, 1983. Univ. Houstun, Dept. Chem., TX.
84-2870.85-2686

423

/essays/v8p105y1985.pdf


citations

@##&z? Biblfograpbfc Data

O 20 30 50 B@?er D L. Diels-Alder reactions of az.adienes. Tetrahedron 39:2869-939. 1983. Univ.

7 17 27 51

4356099

9 13 16 38

2 15 31 48

1 10 25 36

2 21 18 41

5 17 16 38

0 16 21 37

0 15 29 44

2 13 28 43

5152040

0 10 32 42

3 18 26 47

5 15 18 38

3 17 34 54

4353069

5 25 29 59

~aas, Dept. Med. Chem., Lawrence, KS. 84-3051, 85-1547
Brmmachweiler L, Boderrhauaerr G & Ernst R R. Analysis of networks of coupled

spins by multiple quantum N, M.R. Mol. Phys. 48:535-60, 1983. Swiss Fed, Inst.
Technol., Phys. Chem. Lab., Zurich, Switzerland. 85-1361

Bronkhact M & Green M L H. Cartrnn-hydrogen-transition metrd hnnds. 3,
OrganmnctaL Chem, 250:395-408, 1983. Univ. Oxford, Inorg. Chem. Lab., UK.
85-3290

Braokhart M, Tucker J R & Hrrak G R. Synthesis, spectral characterization, and
alkylidene transfer reactions of electrophific iron carbene complexes Cp(CO)(L)FeQ
CHR+, L= CO, P(C6H5)3, R=CHg, CHICH3, CH(CH3)2. J. Amer. Chcm. Sot.
105:258-64, 1983. Univ. Notth Carolina, Dcpt. Chem,, Chapel Hill; US Army, Res.
Off., Research Triangle Park, NC.

Brnnks B R, Br-eaxoleri R E, O1afamr B D, Stat= D J, Swarrdnatban S & Karplux
M. CHARMM: a program for macromolcctdar energy, mi nimizatiorr, and dymmics
calculations. J. Comput. Chem. 4:187-217, 1983. Harvard Univ., Dcpt, Chem.,
Cambridge, MA,

Brrrgi H B & Dunita J D. From crystal statics to chemical dynamics. Account, Chem.
Res, 16:153-61, 1983. Beme Univ,, Lab, Chem. Mmeralog, Crystallogr.; Swiss Fed.
Inst. Tccbnol., Org. Chem. Lab., Zurich, Switzerland. 84-061 I, 85-0564

Buttry D A & Anson F C. Effects of electron exchange and single-file diffusion on
charge propagation in nation films containing rcdox couples, J, Amer, Chem. .SOC.
105:685-9, 1983, Caltcch, Arthur Amos Noyes Labs., Pasadena, CA.

Calcaterra L T, Clnaa G L & Miller J R. Fast intramolemdar elwtron transfer in
radical ions river long distances across rigid saturated hydrocarlxm spacers. J. Amer.
Chem. SK 105:670-1, 1983. Argonne Narl. Lab., Chem, Div.; Univ. Chicago, DcpI.
Chem., IL.

Chmrg C D. Hydrocarbons from methanol. Cataf. P.ev.-Sci. Eng. 25: 1-I 18, 1983.
Mobil Res. Oev. Corp., Ctrl. Res. Div., Princeton, NJ. 84-0851

ChiahoJm M H. Metal-metal tmrds and metal-carbun bonds in the chemistry of
molybdenum and tungsten alkoxides, Polyhedron 2:681-721, 1983. Indiana Univ.,
Dept. Chem., Blomnington, fN, 84-3305, 85-1816

Cho A Y. Growth of fJJ-V semiconductors hy molecular beam epitaxy and their
properties. 7hin Solid Fifms ltXk291-3 17, 1983. AT&T BetJ Labs., Murray Hill, NJ.

Citrhr P H & Wecthebrr G K. Photoanission from surface-atom cnre levels, surface
densities of states, and metal-atom clusters: a unified picture. Phys. Rev. 11—
Condensed .Mxter 27:3176-2CM3, 1983. AT&T Ed Labs., Murray Hill, NJ. 84-4489,
85-1027

Clack T, Chandraaekhru J, Spitmragel G W & Schfeyer P V. Efficient diffuse
fimction-au8menred basis sets for anion calculations. Iff. The 3-21 +G basis set for
first-row elements, Li-F. J. Comput. Chem. 4:294-301, 1983. Fritilch Alexander
Erlangen-Nurcmterg Univ., Org. Chem. fnst., Erlangen, FRG. 85-1878

Diel B N, Irrabe T, Lyding J W, Schnch K F, Kannewrrrf C R & Marka T J.
Cofacial assembly of partially oxidir.cd merallomacrocycles as an apprnach to
controlling lattice architecture in low-dimensional molecular solids, Chemical,
stmcrural, oxidation state, transpnrt, magnetic, and optical properties of halogen-doped
[M(phthsdmyaninato)O)n macromolecules, where M = Si, Ge, and Sn. J. Amer.
Chem. Sot. 105:1551-67, 1983. Northwestern Univ., Dcpta. Chem,, Elect. Eng.
Comput. %i., and Mat. Res. Ctr., Evanston, IL. 85-4405

Dirk C W, Insrbe T, ScJmch K F & Marks T J. Cofacial assembly of partially
oxidid metallomacrcwycles as an apprnach tn controlling lattice architecture in low -
dimensiomd molcctdar solids. Chemical and architecNraJ properties of the “face-to-
face” pnlymers [M(phthalncyanimto)G]n, where M = Si, Ge, and Sn. J. Amer.
Chem, WC. 105:1539-50, 1983. Northwestern Univ., Dept. Chem. and Mat. Res.
Ctr., Evansrmr, IL. 85-4405

Dose V. Ultraviolet Bremsstrahlung spectroscopy. Prog. Surf Sci. 13:225-84, 1983.
Univ. Wurzburg, Phys. Inst., FRG. 84-3774, 85-091 I

Eckxteia F. Phosphnrothioate analogues of nucleotides-tools for the investigation of
biochemical processes. Angew. Chem. Int. .EH, 22:423-39, 1983. (Angew, Chrm.
95:431-47, 1983.) Max Pkrnck SW. Adv. Sci., Inst. Exp. Med., Gnrringen, FRG.
84-4638, 85-5106

Edelateirt W A, Bnttoadey P A, Hact H R & Smith L S. Sigmd, noise, and contrast
in nuclear magnetic resonance (NMR) imaging. J. Comput. A.misr. Tomogr.

424



$’.$?@&’ Bibffagrapfdc Data

7:391-401, 1983. Generaf Electric Co., Corp. Res. Dev. Ctr., Schenectady, NY,
85-5112

0 8 37 45 Ettrfich D J & Taao J Y. A review of Iaser-micrcchemicaf processing. J. Vat, Sci.
Technol. B 1:969-84, 1983. MJT, Lincoln Lab,, Lexington, MA. 85-3078

8 15 20 43 Ens W, Beavfa R & Standing K G. Time-of-flight measurements of cesium-iodide
cluster ions. Phys, Rev. Leer. 50:27-30, 1983. Univ. Manitoba, Dept. Phys.,
Winnipeg, Canada. 85-181W

O 14 22 36 Felker P M & Zewafl A H. Observation of restricted IVR in large molecules: quaai-
periodic behavior, phase-shifted and non-phase-shifted quantum beats. Chem. FVrys.
Lert. 102:113-9, 1983. Caftecb, Arthur Amos Noyes Lab., Pasadena, CA,

2 14 28 44 Fa.ser K, Bishop A R & Csrnpbell D K. Optical absorption from polarnns in a medel
of @acetylene Phys. Rev. B—Condensed Matter 27:4804-25, 1983. Las Alamos
NatL Lab., llreoret, Div, and Ctr, Nonlinear Stud., NM. 85-2693

3 14 32 49 Foggle J C, Hillebrecht F U, Zobderek Z, Lasaer R, Freiburg Ch, Gunnarscmt O
& Schorrfrarmner K. Electronic structure of Ce and its interrnetsllic compnunds,
Phys. Rev, B—Condensed Matter 27:7330-41, 1983. Jtdich Nucl. Res. Ctr., Inst.
Solid State Res. and Ctrl. Div. Chem. Anal.; Max Planck Sec. Adv. Sci., Inst. Solid-
State Res., Stmt8art; Univ. Hamburg, Inst. Them. Pbys., FRG. 85-1970

4 29 36 69 Fyfe C A, TIIOmS J M, Klbrowski J & Gobbi G C. Magic-angle-spinning NMR

(MAS-NMR) spectroscopy and the structure of zcolitcs. Angew. Chem. ht. Ed.
22:259-75, 1983. (Angew. C/rem, 95:257-73, 1983.) Guelph-Waterlea Ctr, Grad.
Work Chem.; Univ. Guelph, Canada; Univ. Cambridge, Dept. Phys, Chem,, UK,
84-6403, 85-0926

7 21 17 45 Garcia R R & Solomon S. A numerical model of the zonally averaged dynamical and
chemicaf structure of tbc nriddfe atmosphere. J. Geophys, Res. 88:1379-$00, 1983.
Natl, Ctr. Atnrosuher, Res.: Natl. oceanic Aonosoher. Admin.. Aemnomv Lab..
Boulder, CO. 85~3201 ‘

. .

0 15 21 36 Genies E M, Bidmr G & Dias A F. Spectroelectrochemical study of pdypyrrole fflms.
J. Electrarrnri Chern. 149:101-13, 19S3. CNRS, Dept. Fund. Res., Grenoble,
France; IBM Res. Lab., San Jose, CA. 85-1984

0 22 54 76 Gerr R G, Yanovsky A I & Struchkov Yrr T. improvements to the system nf
crystaflograpbic programs at the X-Ray Strucmral Analysis Laboratory of the A. N.
Nesmeyanov Jnstitute of Heteroorgarric Compounds nf the Academy nf Sciences of the
USSR, Sov. Phys. –CrysraUogr. 28:609-10, 1983. f.Trmrslated from Kristallograjiya
SSSR 2S: 1029-30, 1983.) USSR Acad. Sci., A.N. Nesmeyarmv Inst. Heternorg.
Comfwunds, Moscow, USSR, 84-0%8

O 21 39 60 Giese B. Formation of CC bmrds by addition of free radicals to rdkenes. Angrw. Chem.
Int. Ed. 22:753-64, 1983. (Angew. Chem. 95:771-82, 1983.) Darrnstadt last.
Tcchnol., Fat, Org. Macromolec. Chem., FRG, 84-0283, 85-5859

0 9 28 37 Groves J T & Myera R S. Catalytic asymmetric epoxidations with chiral iron
porphyrins. J. Amer. Chem. Sot. 105:5791-6, 1983. Univ. Michigan, Dept. Chem.,
Ann Arbor, ML 85-0325

0 8 33 41 Groves J T & Nemo T E. Aliphatic hydroxylation catalyzed by iron porphyrin
complexes. J. Amer. Chem. Sot. 105:6243-8, 1983. Univ. Michigrm, Dept. Chem.,
Ann Arbor, MJ. 85-0325

0 19 34 53 Groves J T & Nemo T E. Epoxidation reactions catalyzed by iron porphyrins. Oxygen
transfer from iorfosylbemmc. J. Amer. Chem. SOC. 105:5786-91, 1983. Univ.
Michigan, Dept. Cbem., Ann Arber, MI. 84-0271, 85-0325

0 16 36 52 Hare D R, Wemttter D E, Chou B-H, Drobny G & Reid B R. Assignment of non-
exchangeable proterr resonances of d(C-G-C-G-A-A-T-T-C-G-C-G) using two-
dimens~onaJ nuclear magnetic resonance methods. J. Mol. Biof. 171:319-36, 1983.
Univ. WasNmgeon, Depes. Chem. and Biechem., Seattle, WA.

4 16 16 36 Harley A D, Guskey G J & Geoffroy G L. Jrrtercmrversion of pboaphido-bridgal
polynuclear cobalt carbenyl compiexea. Cleavage of the phosphide bridge during
hydroformylation catalysis. Orgarrometaf/ics 2:53-9, 1983. Pennsylvania State Univ.,
Dept. Chem., University Park, PA. 84-4131, 85-0449

9 15 14 38 Herrmarm W A. Wege und hrwege zu Metaflorganiachen Methylen-Bmfren (Direct and
roundabout preparation of organometaflic methylene bridge bonds). J, Orgarromem/.
Chem. 250319-43, 1983. Frarrkfhrt Univ., Inst. Irrorg. Chem., FRG.

3 13 36 52 Hfmpsel F J. Angle-resolved measurements of the pbotocmission of electrons in the
study of solida. Advan. Phys. 32:1-51, 1983. IBM Thomas J. Watson Res. Ctr.,
Yorktown Heights, NY. 85-0911

425



Citations

Biblfograpbk Data

3 22 21 46 Hippier H, Tree J & Wendefken H J. Collisional deactivation of vibrationsfly frigfrfy
excited polyatondc nrdecufes, IL Direct observations for excited tohrette, J. Cftrm.
Phys. 78:6709-17, 1983. Goningen Univ., Jnst. Phys, Cfrem., FRG. 84-4238, 85-6540

2 18 20 W Hoffman B M & Jbera J A. Porpbyrinic nrulecrdar metals. Account. Chem, Res,
16:15-21, 1983. Northwestern Univ., Dept. Chem. and Mat. Res. Ctr., Evanstan, IL,
85-4405

6 20 25 51 Hopkins J B, Lmrgridge%dth P R R, Mm-se M D & Smalley R E. supersonic
metal cluster hams of refractory metals: spectral investigations of ultracold M02. J.
Chern. Phys. 78:1627-37, 1983. Rice Univ., Rice Quantum Jnst. and Dept. Chem.,
Houston, TX. 84-7407, 85-1860

2 19 16 37 Jacobson D B & Frefaer B S. Structural determination of NiCnH2n+ ions in the gas
phase using Fourier transform mass spectmmetry collision-inducrxf dissociation.
J. Amer. Chem. &x. 105:736-42, 1983. Purdue Univ., Dept. Chem., West Lafayette,
IN.

1 14 21 36 Jaeobacm D B & Frelser B S. Strrdles of the reactions of grnup 8 tmnsition-metaf ions
Fe+, Co+, and Ni+ with linear alkanes. Determination of reaction mechanisms and
MCnH2n’ ion structures using Fourier transform mass spcctromctry colfision-induced
dissociation. J. Amer. Chem, Sot, 105:5197-206, 1983. Purdue Univ., Dept. Chem.,
West Lafayette, JN.

2 28 38 68 Janowfez A H & Bergman R G. Activation of C-H bonds in saturated hydrocarbmrs on
photolysis of (+-C5Me5)(PM~)IrH2. Relative rstes of reaction of the intermediate
with dfferent types of C-H bmrds and fimctionalizstion of the metal-bound sfkyl
gmupa, J. Amer. Chem. SW. 105:3929-39, 1983. Univ. Cshfornia, Dept. Chcm. and
Lawrence Berkeley Lab., Berkeley, CA. 84-4870, 85-1641

0 11 25 36 Jiarrg X-Z, Hayden T F & Dmnesic J A. Evidence for slow uptake of hydrogen by
titania-supperted metaf mmples: consequences for estinrating metaffic surface areas.
J. (ktaf. 83:168-81, 1983. Univ, Wisconsin, Dept. Chem. Eng., Madison, WI.
85-1027

4 18 19 41 Jones W D & Feher F J. Afkane carbun-hydrogen band activation by homogeneous
rhodium(1) compounds. Organomerallics 2:562-3, 1983. Univ. Recbesrer, Dept,
Cfrem., NY.

O 16 30 46 Jorgensen W L, Cfrandresekbar J, Madrrm J D, Jrnpey R W & Kfefn M L.
Comparison of simple perentisl functions for simulating fiquid water. J. Chem. Phys.
79:926-35, 1983. Purdue Univ., Dept. Chem., West Lafayene, IN; NRC Canada,
Chem. Div., Ottrrwa, Canada. 85-2230

0 11 36 47 Karrdef M J, Abtmud J-L M, Abraham M H & Taft R W. Linear solvation energy
relationships. 23. A comprehensive ccdlettion of the solvatwhromic parameters, Z*,
a, and 19, sml sonre nrctfmds for simplifying the generalized scdvatuchromatic
equation. J. Org. Chem. 48:2877-87, 1983. white Osk Lab., Naval Surf. Weapons
Ctr., Sifver Spring, MD; Univ. Cadi Ayyad, Dept. Chem., Mamakech, Morocco;
Univ. Surrey, Dept. Chem., Guildford, UK; Univ. Cafifomia, Dept. Cbem., Irvine,
CA. 85-6%1

2 22 48 72 Kirkpatrick S, G&W C D & Veccfd M P. Gptimiration by simulated annealing.
Science 220:671-80, 1983. IBM Thomas J. Watson Res, Ctr., Yorktown Heighta, NY.
84-793g, 85-6626

4 7 25 36 hvaen K & Sehwam H. Gas-phase chemistry of colfisionslly activated ions. Mass
Specfrom. Rev. 2:77-148, 1983. Bmrn Univ,, Phys. Chem. frrst.; JJerlin Tech. Univ.,
Inst. Org. Chem,, FRG. 85-2502

2 11 24 37 Long G L & Wfrreforrfner J D. Ltit of detection. A closer leek at the IUPAC
definition. Anal. Chem. 55:712A-24A, 1983. Univ. Florida, Dept. Cfrem.,
Gairresvifle, FL.

4 17 34 55 Mason M G. Electronic structure of supported smslf metal clusters. Phys. Rev, lJ—
Condensed Maeter 27:748-62, 1983. Eastman KmJak Co., Res. Labs,, Rochester, NY.
844489, 85-1027

6 22 25 53 Maurkdey A A, Hifaf S K, Perman W H & Sbnon H E. Spstisfly resolved high
reaohaion spectroscopy by ‘‘fourdkrk?nsionaf” NMR. J. Magn. Resonance 51:147-52,
1983. Columbia Univ., Neurol. Inst., New York, NY. 84-0153, 85-2741

6 32 45 83 McBrfde L J & Carutbera M H. An investigation of severaf deoxynucleoaick
pfresphoramiditea usefrd for synthesizing deoxyoligonucleotides. Tetrahedron Len.
24:245-8, 1983. Univ. Colorsdo, Dept. Cbem., BmAder, CO. 8443234, 85-0223

6 8 22 36 Muetterties E L & Krause M J. Catafysis by molecular metsl cluarers. Angerv, Chem.
ht. Ed. 22:135-48, 1983. (Angew. Chem. 95:13548, 1983.) Univ. California, Dcpt.
Cbem., Berkeley, CA. 85U449

426



citations

Bibtfngrapfdc Data

11 26 18 55 Nkcke E & Rrrger R. Tetmkis(trimethylsily)-disminodiphnsphene, Angew. Chem. ht.
Ed 22:155-6, 1983. (Angew. Chem. 95:154-5, 1983.) Bielefeld Univ., Fat. Chem.,
FRG.

2 17 27 46 Niesaen A K, de Bner F R, Boom R, de Chatel P F, Matterra W C M & Mkdema
A R. Model predictions for the enthafpy of formation of transition metal alfoys fl.
C.4LPH.4D-Cornput. Coup. Phase Dia. 7:51-70, 19S3. Phitips Res. Labs.,
Eindboven; Anrsterdsm Univ., Natl. Sci. Lab.; Res, Lab., Hongovens, The
Netherlands. 84-5166, 85-4680

0 7 30 37 Parr R G. Density functional theory. Annu. Rev. Phys. Chem. 34:631-56, 1983. Univ.
North Csrolina, Dept. Chem., Chspcl Hill, NC. 85-6539

6 20 20 46 Pbre A S & Lafferty W J. Rotational structure and vibrational predksociation in the
HF stretching bands of the HF dmr. J. Chem. Phys. 7t3:2154-62, 1983. NBS,
Mokc. Spectroac. DIV., Washington, DC, 85-5083

1 15 21 37 Piruravnfa T J. Intercalated clay cstalysts. Science 220:365-71, 1983. Michigan State
Univ., Dept. Chem., F.uat Lansing, MI. 85-0401

6 19 18 43 Pouget J P, Sbfrarre G, Becbgaard K & Fabre J M. X-ray evidence of a stmctrrmf
phsse transition in di-tetmmethyltetraselenafulvrdenium percldorate [(TMTSF)lC IOJ,
pristine snd slightly doped. Phys. Rev. ff-Corrderrsed Maner 27:5203-6, 1983. CNRS,
Phys, Solids Lab., Orsay and Univ. Sci. Tech. Lzmguedoc, Montpcllier; Paris Univ.,
Orsay, France. 84-2183, .S5-2068

3 21 19 43 Powers D E, Hmraen S G, Geuak M E, Mfchainpouloa D L & Smefley R E.
Supersonic copper clusters. J. C/rem. Phys. 78:2866-81, 1983. Rice Univ., Rice
Quantum Inst. and Dept. Chem., Houston, TX. 84-7407

0 24 44 68 Puddephatt R J. Chemistry of bia(diphenylphosphino)methane. Chem. Sot. Rev.
12:99-127, 1983. Univ. Western Ontario, Dept. Chem., London, Canada,

5 16 16 37 Razegbi M, Pofsaon M A, Larlvebr J P & Duchemhr J P. Low pressure metaforganic
chemical vapor deposition of fnP and related compnunds, J. Electron. kfarer.
12:371-95, 1983. Thomson CSF, Ctrl. Res. Lab., Orsay, France. 84-0441, 85-4563

0 18 31 49 Resaaco D E & Mdler G L. A model of metaf-oxide support interaction for Rh on
Ti02, J. Catal. 82:279-88, 1983. Yale Univ,, Dept. Chem. En8., New Haven, CT.
E5-1027

4 12 25 41 Robbraon I K. Direct deterurinstion of the Au(l 10) reconatmcted surface by X-ray
diffraction, Phys. Rev. La. 50:1145-8, 1983. AT&T Bell Labs., Murray Hill, NJ.
84-8490, 85-1805

2 21 21 44 Rosai M J, Pbukiew+cz J R & Barker J R. Energydependent energy transfer
deactivation of rrzufene (.SO,Evlb)by 17 collider gases. J. Chem. PhYs. 78:6695-708,
1983. SRI fntf., Dept. Chem. Xinet., Menfo Park, CA. 84-4238, 85-6540

0 10 30 40 Rotbenberger G, Negrra D K & Hncbatrwaer R M. Solvent influence on
photoisomeriration dynsmics. J. Chem. Phys. 79:5360-7, 1983. Univ. Pennsylvania,
Dept. Chem. and Lab. Res. Stmct. Matter, Pbifadelphia, PA.

2 16 30 48 Sarrtoa J, Pbilfipa J & Drrmesic J A. Merrd-suppon interactions between iron and
titmria for catalysta prepared by tfrerrnsf decomposition of iron pentacartmnyl snd by
impregnation. J. Corof. g 1:147-67, 1983. Univ. Wiacnnsin, Dept. Chem. Eng.,
Madison, WI. 85-W27

3 24 26 53 Seheek R M, Rtraao N, Boelens R, Kaptefn R & van Bonm J H. sequentist
resonance assignments in DNA lH NMR spectra by two-dimensional NOE
W@rOwOP)’. J. Amer. Chem. Sm. 105:2914-6, 1983, Univ. Groningen, Dept. Phys.
Chem.; Univ. Leiden, Dept. Org. Chem., The Netherlands.

11 18 24 53 Schuetzle D. Mrnplirrg of vehicle emissions for chemical arudysis and biological testing.
Environ. Jfeafth Perspecr. 47:65-80, 1983. Ford Motor Co., Anal, Sci. D@,,
Dmrbnm, MI. E5-402E

1 23 29 53 Scott J C, Ptluger P, Kromrbi M T & Street G B. Electron-spin-resonance studies of
pyrroie polymers: evidence for bipcdarons, Phys, Rev. B—Cmrdenred Matfer
28:2140-5, 1983. 3BM Res. Lab., Ssn Jose, CA. 84-3386, 85-2693

3 12 22 37 Seebrrch D, Heasfg R & Gabriel J. 13C-NMR. -Spektroskopie von
Orgsnolitfrhrverbindungen bei tiefen Tempcrsturen, Struknrrinformation aus der 13C,
6Li-Kopplung (Low-temperature 13C NMR. Spectroscopy of orgarrolithium derivatives.
. llc, sLi<wp@, a powerful structural information). Jfelv. Chim. Acfa 66:308-37,

1983, Swiss Fed. Inst. Technol., Org. Chem. Lab., Zurich, Switzcrhurd.
O 18 21 39 Sfmka A J, Keefer J & Freeman R. Evacuation of a new brnsdbsnd decoupling

sequence: WALTZ- 16.3, Magn. Resorronce 53:313-40, 1983. Univ. Oxford, Phys,
Chem. Lab., UK. 84-2107, 85-0581

427



Blbffograpblc Data

7 12 17 36 Shaka A J, KeeJer J, Frenkiel T & Freeman R. An improved sequence for broadband
decoupling: WALTZ-16. J. Magn. Resonance 52:335-8, 1983. Univ. Oxford, Phys.
Chcm. Lab,, UK, 85-0581

7 12 18 37 Sharpkss K B, Behrens C H, Kataukt T, Lee A W M, Martbt V S, Takatant M,
Vitf S M, Wafker F J & Woodard S S, Stereo and mgioaelective openings of chirrd
2,3-cpnxy alcohols, versatile routes to optically pure natural prrxiucte and dregs,
unusual kinelic resalutimrs. Pure AppL Chem. 55:589-604, 1983. MIT, Dept. Chem,,
Cambridge, MA. 85-2143

4 13 19 36 Smegal J A & Hill C L. Hydrocarbon functionahzation by the (itxioaykmrene)-

WK@C@V) ~Thyrin complex= ~m h (k~pheny@’ptitO)menganeWffO-
iadosylbmzene catatytic hydrmm’trcm oxidation system. Mechanism and reaction
chemistry. J. Amrr. C7rern.Sac. 105:35 I5-21, 1983. Univ. California, Dept. Chem.,
Berkeley, CA.

2 16 36 54 Smith J V & Blackwell C S. Nuclear magnetic resonance of silica polymnrpha. Nature
303:223-5, 1983, Univ. Chicago, Dept. Geaphys. .%.. IL. 84-5403, 8549’26

0 18 48 66 Sarerwen O W, Ekh G W, L.tvitt M H, Bodenbauccn G & Ernst R R. Prcduct
aperator formalism for the description of NMR pulse experiments. Prog. Nucf. Magn.
Resan. Specmas. 16:163-92, 1983. Swiss Fed. Inst. Technol., Phys. Chem. Lab.,
Zurich, Switzerland. 85-1361

1 19 25 45 SPIM H W. Molecular dynamics of aalid pU1yMCCSas rWWdd by deutercm NMR.
Colloid Polyrn. Sci. 261:193-209, 1983. Johannes Gutenberg Univ. Mainx, Phys.
Chem. Inst., FRG. 84-3225, 85-1306

2 18 31 5 I Treddar D G, Haae W L & Hynes J T. Current status of transition-state them-y. J.
Phys. Chem. 87:2664-82, 1983. Univ. Mimesote, Dept. Chem., Minncapcdis, MN;
Wayne State Univ., Dept. Chem., Detroit, MI; Univ. Colorado, Dept. Chem.,
BnuIder, CO. 85-1943

2 34 105 141 Walker N & Stuart D. An empirical metfmd for corre@irrg diffractometer data for
absorption effects. Acts C~stalIogr. A—Fowrri. Crys. 39:158-66, 1983. Univ.
London, Queen Mary Coil., UK. 84-6315, 85-1283

3 17 21 41 Watker R B & Hayea E F. ‘fimmrctical analysis of the quantum contribution to the
reactiona H2(v=l)+H~H+ H2(v’=0, l)and H2(v= l)+ D~H+
HD(v’ = O, 1), J. Phys. Chem. 87:1255-63, 1983, Los Alamoa NatJ. Lab., Theoret.
Div., NM; NrrtL Sci. Fnd., Div. Chem., Washington, DC.

O 16 29 45 Wakmarr R J, Bargon J & Dlaz A F. Electrochemical SNdkS of some conducting
palythioph-me fflma. J, Phys. C/rem. 87:1459-63, 1983. JBM Re.s. Lab., San Jnac,
CA. 85-1984

1 20 32 53 Watson P L, Methane exchange reactions of kutthanide and early-transition-metal
methyl complexes. J, Araer. C/rem. Sac. 105:6491-3, 1983. 13tpnt Co., Ctrl. Res.
Dev, Dept., Wilmington, DE. 84-4870, 85-1641

17 26 41 84 Weltfmmm B & Seebacb D. Organometilc campounds of titanium end zirconium as
.wIextive nucleophilic reagents in or8anic synthesis. Angew. Chat Int. Ed. 22:31-45,
1983. (Angew. C/rem. 95:12-26, 1983.) Swiss Fed. Inst. Technnl., Org. Chem. Lab.,
Zurich, Switzerland. 83-7475, 84-1969, 85-0967

2 14 23 39 Weitz D A, Garoff S, Geraten J 1 & Nitzarr A. The enhancement of Raman
scattering, resonance Raman scattcrin8, and fluoreaceme from molecules adsmbed on
a rough silver surfam. J, Chem. Phys, 78:5324-38, 1983. Exxon Res. Eng, Co.,
Lindar, NJ; City Univ. New York, City COU., NY; Tel Aviv Univ., Dept. Chem.,
Jarael. 85-1723

6 21 20 47 Ymftifuji M, Shfbayasrm K, hramato N, MatstMhita T & NkMmoto K. Isolation of
same sterically protected unsymmetrical diphosphenes: nature of the phosphorous-
phosphorous double bond. J. Amer. C7rem. .%. 105:2495-7, 1983. Univ. Tokyo,
Dept. Chem,; Osaka City Univ., Dept. Chem., Japan. 84-1066, 85-4406

428


	413a: Essays of an Information Scientist, Vol:9, p.413, 1986    Current Contents, #51-52, p.3-18, December 22-29, 1986
	413b: 


