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APPLICATIONS OF NEURAL NETWORKS IN CHEMISTRY

J. Gasteiger® and J. ZupzmT

*Institute of Organic Chemrstry, Techmcal Umversnty Munich, D-8046 Garchmg, Germany
and T'B. Kidric’ Institute of Chemxstry, Ljubljana, Yugoslavia

INTRODUCTION

The studies of neural networks began with the work of W.S. McCulloch, W. Prtts and D.O.
Hebbs? almost. 50 years ago. Unfortunately, due to some theoretical weaknesses and because
the ‘practical results in solving real-world problems were not satisfactory, there was not much
enthusiasm in their development and research. However, after the publication of J. Hopﬁeld3,
the situation has changed dramatically. Furthermore, the introduction of the non-linearity and
the feedback coupling of outputs with inputs by D.E. Rumelhart, G.E. Hlnton and R.J. Wil-
liams* gave new flexibility to the old neural network architectures:

In this paper, we intend to give the readers a short overview of the kind of problems that were
tried to be solved in chemrstry with neural networks. The neural network approach is quite a
sensitive method that cannot be routinely used for predlctlons without careful preliminary
planmng and a number of fine- -tuning experlments '

It can easily be said that modelhng is the leading motif in all neural network studies in chemi-
stry. Most commonly, the sought model should interprete an available set of data (spectrosco-
pic data, set of historical recordings of process control, protein sequences, etc.) in such a way
that the resulting outputs (structural features, process parameters or feedbacks, position of al-
pha carbons in the proteins, etc.) are as close to the real values as possible. The neural net-
works are mainly applied on ‘data from which the results cannot be deduced in a
straightforward manner from first principles, by theoretical calculations, or even with numeri-
cal methods. : : ,

There are, of course, many other possible uses of neural networks in chemistry and we hope
that the present revrew wxll promote and encourage the research in this direction.

GENERAL OVERVIEW
The papers on which the present review is based address a very broad spectrum of problems.

Among others, the application of neural networks was found in:

- spectra-structure correlations®"13

- predictions-of the secondary structure of proteins
- predictions-of faults and dxagnosxs of causes in the control of chemlcal processes
- QSAR studies?5?7,

- predictions on the course of chemrcal reactions

14- 18
19 25

28,29



- ion-selective electrodes30,
- spectroscopic calibration®, ‘
- X-ray fluorescence spcctrometry3 L

- classification of atom energy levels>?, etc.

The Methodology. In spite of a large variety of neural network architectures and methods, for
the vast majority of neural network users in chemistry the back-propagation algorithm seems
to be the most attractive choice. The back-propagation algorithm is very well-suited for many
different applications due to its clear supervised learning ability, i.e., the ability to learn on a
set of data with known responses. o

Other neural networks were used in only four papcrss’8’12'32. The Hopfield net was used twice
by5’8, the adaptive bidirectional associative memory or ABAM>335 was employed once!?,
and a Kohonen competitive learning combined with counterpropagation corrections>® once
by32. Therefore, our main task will be to outline how the back-propagation method was used
by the chemists (Table). ' : '

As can be seen from the Table, the back-propagation nets used vary in size considerably. The
number of weights to be adjusted by learning range from half a million used by Bohr et al'® 1o
fewer than 100213031 The number of weights in the neural network architecture does not ne-
cessarily reflect quality of the results, but rather the type of pfoblem attacked. It is interesting
to note that there is a clear cut between the ‘low’ and ‘high’ dimensionality ‘employers’ of
neural nets. Either they use objects described by 3-18 variableslg'27’3'0’31 or there is a jump of
almost two orders of magnitude, to the use objects with a few hundred dimensions.

Concern for scaling and transforming the input variables to a more suitable measurement (fea-
ture) space was present in almost all papers. The normalization of input variables was mainly
done with the Min-Max procedure or by autoscaling9 .However, a number of papers (all papers
on secondary structure of proteinsl“'18 and some papers on process contr‘olu’z“’25 use binary
vectors as input. In this case, the normalization or transformation is obviously not necessary.

The next very important issue in neural network applications is the choice of the training set. A
proper choice of the training set should consider both the size of the set (the number of samp-
les in the set) and the coverage of the measurement (variable) space by the selected objects as
uniformly as possible. To solve this problem, any form of experimental design techr{11quf:_37’38
should be employed. Here, we believe, most of the authors did not put enough attention. The
problem of selecting the right size and right exemplars for the training set should be the most

carefully carried out preliminary procedure of a neural network approach.

SELECTED TOPICS

Spectroscopy. The problem of ‘establishiﬁg reliable correlations between different types of
spectra (infrared, mass, 1 NMR, 13C NMR, etc.) and the chemical structure of the correspon-
ding compounds has been around so long, that there is no wonder that the ne.urall network ap-
proach immediately attracted the attention of spectroscopists and those working m'the area of
computerized structure elucidation® 133137, In the present overview, the following spectra

were used as inputs to the neural nets:




Table. Main data used in back-propagation neural nefs by different authors. The.number of in-
put neurons corresponds to the dimensionality of the input vector X: Biases are not taken into
account. If a moving window was used as the input scheme, the size of the window is marked
as MW. The size of the net is represented by the highest number of weights used in the study
(in units of 1000). The number of outputs roughly corresponds to the number of information
the authors try to extract from the data. Some authors did not explicitly, descrlbe either the trai-
mng, or testing procedure and therefore, their achievements are not given in the table. ng=not

given, ag=average prediction, pa=prediction ability. Q3 is a quality index specially developed
m protein secondary structure determmatlon14 18

Reference _ No.of Total No. of Samples Quality
and the = neurons size of neurons in the set for  of _
first on inp. the net on out. Learn Test predictions
author (103) '

Spectroscopy

6 Robb - 256 33 - 128 7000 - 541 - 91.5 pa

7 Munk 256 - 20 .36 $ 2500 416 90.1 pa

9. .Long ! 50-126 1.3 1 50 20 2. ag
10 Curry 493 42 . 16-36 12100 1210 98 pa
11 Thomsen 400 2.5 6 24 24 75 pa
Protein Structure

14 Quian MW13 14.5 3 18105 3520 62.7 Q3
15 Holley Mw3-21 0.7 2 8315 2441 63.2 Q3
16 Kneller = MW13 0.8 3 18000 2500 79 Q3
17 Bohr MW7-91 41 2 10000-n n=var 73 Qa
18 Bohr MW61 . - 500 - 3430 ‘ ng ng 96.6 pa
Process Control ' ‘ :

19 Hoskins 6 0.1 6 12 35 100 pa
20 Venkatas. 6,12 0.2 6,8 13,33 ng 54-98 pa
21 Wantanabe 3 < 0.1 5 . 6 ng ‘ng
22 Venkatas. 18 0.7 13 13,20 ng ng
23 Ungar 6,11 0.2 13 13 ng ng
24 Bhat - MW15" < 0.1 5 db 5 >90 pa
25 Leonard 6 < 0.1 6 12 35 100 pa
Miscellaneous ’ ‘ .
26 Aoyama 7,14 0.4 1 11,21 5,8 66,75 pa
27 Aoyama 6,7 0.2 5,4 37-n,57-n n=var Ft
28 Elrod - 6,25 0.1 2,2 32 13 117 pa
29 Elrod 36,66,105 16 28,55,105 18-74 7,6,9 87-100 .pa
30 Bos 5 < 0.1 4 63 63 6,8 ag
31 Bos 3-9 << 0.1 3 13,30 5,7

- mass spectra (Curry and Rumelhart10 and Lohninger )

- infrared spectra (Tusar and Zupan Munk and a1.%7, and Zupan® 9)
- near-infrared spectra (Long and coworkersg),

- optical reflectance spectra (Barnard and Cassanets),



< UV spectroscopy (Otto arnid Hoerchnerlz)
- fluorescence (Bos and Weber>1), and finally,
-'HNMR spectra (Thomsen and Mayeru)

Not all of the authors have used the back-propagatron algorrthm Tusar and Zupan have used
Hopfield and Hammmg networks® to categorize the full curve obtained by an infrared spectro-
meter if it needs base-line correction and which type of correction is necessary. Barmard and
Cassanet® have 1mplemented a Hopfield minimization procedure on an optical device simula-
ting the Hopfield net. Otto and Hoerchner!? have employed Kosko’s adaptive. bldrrecuonal as-

sociative memories (ABAM)33 35 t6 learn different UV spectra. All other authors have used
back- propagation on conventional linear computers. . :

The ‘most extensive studies in spectroscopy were those by Curry and Rumelhart!® and by
Munk and coworkers®’ who use more than 12,000 mass and about 6,700 infrared spectra, re-
spectively. The goals of both studies were very similar: they intend to predrct as many structu-
ral fragments that are relevant to the particular spectroscopy as possible. Curry and
Rumelhart!? design 37 neural networks: the first one to obtain 36 top-level structural decisions
(like alkyne, phenol, phenyl, alcohol, carbonyl, phenyl-O, SO, etc...) and then for each top-le-
vel decision a separately trained network decides the structural sub-classes more precisely. For
example, a subnet for -O-C(=0)- has 22 sub-classes. The results for 16 class decisions show
excellent performance in the range from 94 to 99.5 % reliability in predictions.

In their first paper Robb and Munk® set up a backward propagation without hidden layers and
trained it to recognize and identify 128 functional groups (24 main groups) active in infrared
spectroscopy (for example -O-H, >NH, carbonyl, -O-C(=0)-, and aromatics, etc.). In the next
study7 they focus attention on 36 functional groups while adding a hidden layer and fine-tune
their network. For extensive calculations a Cray supercomputer was used. The obtained pre-
dictions range from ‘excellent’ (for cumulene or-carbonyls, for example) to ‘poor’ for groups
whose detection is based on bands of variable intensity.

Due to the possibility of fast associative recall of neural nets and the ability to store and retrie-
ve large amounts of multidimensional data by the three-distance hierarchical clustering me-
thod40'42 Zupan speculates in his article> about the hardware and software that are necessary
to enable a construction of intelligent spectrometers. His premise was that the amount of data
processed by an average infrared spectrometer in its life-time does not exceeds 1.6 Gbyte data
(1000 days times 200 spectra per day times 4000 values per spectrum times 2 byte per value)
which is already today within the capacity of hardware and software combining 3- drstance
hierarchical clustermg and neural network methods.

Thomsen and Meyer designed to distinguish 1H NMR spectra of six different alditols by a
back-propagation network. They employed a threshold for the output error during the training,
If the output value was larger than the threshold the werghts were changed, otherwise not.
They found that this addition enhanced thé rate of convergence. '

Process Control. The problems that werem tried to be solved in process conrol are basrcly of
the same kind: from sets of measure- ments (temperatures, pH values, concentrations, flow ra-
tes, etc.) recorded during the operation of a reactor vessel the faults that cause unusual and un-
wanted events must be predicted. '

Hoskins and Himmelblau® , Venkatasubramanian and coworkcrszo, and Watanabe and cowor-




kers??, have applied a back- propagation neural network each to a different problem: 1) the
prediction of six faults from six input measurements in three continous-stirred-tank reactors in
series, 2) to model reactor- destillation column, and 3) the detection of five faults in the cata-
lytic conversion of heptane to toluene. The authors in'® observed an excellent generalrzatlon
ability of the system if each fault was represented with at least two measurement patterns in the
training set, but they express concern about the predictions of patterns that are very close in
measurement space to the patterns representing normal state. In the study it was noticed that
the two-hidden- -layer network shows similar or evén worse responses than a one-layer net-
work, inspite of requiring twice the number of learning iterations. Watanabe and coworkers??
divided the diagnosis process into two phases (6 networks). In the top-level network the discri-
mination between causes of faults is made and in the subsequent five nets the level of each
fault is determmed

Venkatasubramaman and Chan explore the possibility for inclusion of their back-propagati-
on network into a large rule- based expert system for controlling a fluidized catalytic cracking
unit. They train the net with 13 single fault symptoms, and additional 33 and 30 symptons for
two and three faults, respectively. The best achievements were 77.5 and 53.6 % for two- and
three-fault predictions, respectively.

In their study, Bhat and _McAvoy24 predict pH values in a reactor for five consecutive steps in
the future. For training, they used a historical database of pairs of variables, the flow rate and
the pH-value. The input to the neural network consists of five consecutive data-pairs of flow
rates and pHs from the past and five flow rates in the future. The outputs were the corre- spon-
ding five future pH values from the historical database. On the average, their predictions were
better. than 90 %. Bhat and McAvoy24 made another very interesting observation linking the
main equation of the ‘convolution’ model for dynamic process control®® to the equation ex-
pressing the net input of a neuron.

Leonard and Kramer? observed that a fixed momentum mu in the back-propagation leamning
can cause the system cycling around a minimum, while the use of mu = 0 (steepest descent)
can cause slow traversal of long narrow valleys. In.accordance with the conjugate gradient
theory44, they suggest the change of weights to be made after the calculation of overall directi-
on of descent for all P samples in the training set are made.

14-17

The structure of proteins. The studies on the prediction of protein secondary and tertiary18

structure probably constitute the most homogenous group of papers.

Quian and SC_]HOWSkl apparently were the pioneers to enter this field. Their solution to the
problem was des1gned in analogy to a previous study by Se_]nowskl and Rosenberg on a net-
work that converted English text to speech. The aim of the study!* was to predict whether an
amino acid participates in an alpha- helix, a beta-sheet, or a coil secondary structure of a pro-
tein. This information should be deduced from the six amino acids preceeding the one investi-
gated and the six amino acids following it in the sequence. In the learning process, a window
of 13 amino acids is shifted in steps of one amino acid over the entire amino acid sequence of
the protein. :

Interestingly, the peak performance of the neural net was almost independent of the number of
hidden units. Even one without a hidden unit had a success rate of 62.5 % in comparison with
the best one of 62.7. The average success rate of previously established methods for the se-



condary protein structure® is 49 to 56 (against 33 % for chance prediction). Thus, the ncural
network approach did lead to an improvement against the existing methods.

The subsequent authors!>” 17’perform very similar mvestlgations trying to improve the result‘s

obtamed with a fine-tuning of the neural network method employed by Quian and Sejnows-
4, First, Bohr and coworkers!” use separate networks for the decisions on alpha-helix, beta-
sheet and coil. They extend the window to 51 amino acids and obtain a prediction ability for
alpha helix of 73%. Next, Holley and Karplus15 use only two hidden and two output (helix and
sheet) nodes to achieve the peak prediction of 63.2 %. Then, taking into account only highly
reliable predictions a rate of 78.5% was obtained. Unfortunately, only 31.4 % of all test cases
qualify for a decision using the above reliability criterion. Furtheron, Kneller and coworkers1®
improved the results of Quian and Se_mowskx“’ by changing their approach in two points. First,
they add new information to the input neurons (helix and strand hydrophobic moments or dif-
ferent average hydrophobicities taken from different windows of different lengths) which re-
sults in a slight improvement in the predictions. Secondly, by subdividing the proteins into four
structural classes (alpha, beta, alpha/beta and others) they improve the predlctlon accuracy
considerably. :

Finally, in the very recent paper, Bohr and coworkers!® used the same neural network method
with the largest window of 61 amino acids but extended the approach to predict the tertiary
structure of proteins. To this end, they introduced a binary distance matrix for the alpha-carbon
atoms in the amino acids. An entry in this matrix was zero if the distance between alpha-car-
bons of the two amino acids in question was less than a certain threshold value (e.g., 8 Ang-
stroms) and 1 otherwise. These distance constraints were used to generate a - folded
conformation of a protein backbone (tertiary structure), using a steepest descent minimization
approach. Steepest descent minimization means taking the momentum term mu equal to zero
(see ref. 25 for dxscussnon)

Miscellaneous. Two papers by the same research group have appeared on the application of
neural networks to studies on Quantitative Structure Activity Relationships (QSAR)26'27. The
relationship between structure and biological activity was investigated for various sets of com-
pounds. Intentionally, data sets were chosen that had already been well-studied by conventio- .
nal methods, mainly multivariate-linear regression analysis (MLRA), to allow comparison
with the results from those methods. The input data consisted of values for various physicoche-
mical parameters describing the electronic and steric effects of the substituents on the skele-
tons of the various classes of compounds. The output of the net was either a classification of
the compound considered into one of several activity classes, or a numerical value for a biolo-
gical activity. The neural network approach gave in all cases better results than the discrimin-
ant analysis or MLRA.

Elrod, Maggiora, and Trenary applied neural networks to the prediction of the products of
chemical reactions. In their first paper2 they study the ratio of ortho- and para- versus meta-
substxtutlo_n in electrophilc aromatic substitution reactions.

28,29

Two different types of representations for the monosubstituted benzene starting materials, were
investigated. One was a connection table in the simple form of a 5 x 5 matrix giving for all
non-hydrogen atoms of each substituent the atomic number, the bonds attached to it, and the
charge on the atom. The other input representation used the charges on the six ring atoms as



obtained from a semi-empirical quantum mechanical calculation.

Interestingly, the input representation that is simpler to obtain, the connectivity matrix, gave
the better results. The charge in the aromatic ring is only one factor influencing the product
distribution in electrophilic aromatic substitution. The more general connection table, although
very simple, contains more information. The neural network is able to derive from this simple
connectivity matrix the information relevant for determining the isomer distribution in this re-
action.

The results of the predictions of the neural network were also compared with those obtained
from a chemical expert system and those given by three experienced organic chemists. The
connection table approach was somewhat better than the expert system and performed about as
well as the chemists.

In a second papc:r28 a more general representation was searched for use in studies of chemical
reactions. Three different types of chemical reactions were investigated: 1) Markovnikov addi-
tion of hydrogen halides to alkenes, 2) Diels-Alder and retro-Diels-Alder reactions, and 3)
Saytzeff E1 eliminations to form alkenes.

The same type of representation for the starting materials and the products of all these three re-
actions was chosen at the input and output units. For all those atoms participating directly in
the bond rearrangement scheme or 1mmed1ately connected to it the atomlc number and their
connectivity was given.

For all three datasets of reactions, all training examples could be correctly predicted. In the test
sets, one example each in the first and in the third series of reactions was incorrectly predicted.
In both these reactions the structures were such that the reactions under study could not be ap-
plied any more (no double bond for a Markovnikov addition; no hydrogen atom for a Saytzeff
elimination). However the neural network predicted them anyway. This underscores that neu-
ral networks are good for interpolation but should be used for extrapblations only with care. It
seems important to train a network with both successful reactions and cases where no reaction
occurs.

In the study , M. Bos and coworkers report about the use of the back-propagatlon algorithm
for the pI‘CdlCthl’l of concentrations of K*, Ca?*, NO%", CI', and H* ions based on the corre-
sponding ion-selective eléctrode potentials. Bos and coworkers set up a few different nets (in-
cluding three-layer ones) and study the behavior of outputs with respect to the input potentials
that were autoscaled. For output the logarithms of concentration was used in order to adapt the
actual values that span more than two orders of magnitude. The mean relative error they have
obtained was +6 % what they consider acceptable for the method.

Bos and Weber>! report how to circumvent the lenghty training procedure in the back-propa-
gation learning. They propbse that adapting weights be substituted by the so-called genetic al-
gorithm. The genetic algorithm tries to obtain an optimal neural net from a pool of randomly
created neural nets by applying three genetic procedures: crossover, mutation, and survival of
the fittest. The crossover is implemented as a switch of two randomly selected equipositioned
parts (weights) in two randomly selected neural networks. The mutation is replacement of a
randomly selected part in a randomliy selected neural network by a randomly selected value.
The survival of the fittest is implemented by a rule that the probability of reproduction of a
neural network is dependent on how good it is at solving the particular problem.



Petersen3? used a counterpropagation neural network for the determination of the - proper

electronic configuration from the given atom energy levels in Curium.

CONCLUSION

A wide variety of problems has been studied by the neural network approach in the fev{r years
that have passed since the introduction of this method into chemistry. The neural network ap-
proach is a modelling technique for finding relations between two sets of data, the input and
output data. Unfortunately only a few papers try to compare the neural network approach and
the results thus obtained with other established modelling techniques, like statistical or pattern
recognition methods. However, we believe that many authors would have drawn a lot of bene-
fits from such a comparison. This would also have given them more directives for the proper
representation and selection of data, particularly the design of the training and test sets.

The choice of the parameters for the neural network architecture, the number of layers and
neurons in each layer as well as the values for the learning rate and the momentum in the back-
propagation algorithm, is still very much left to be determined by experimentation. Here, we
would like to see reports on guidelines and strategies for the selection of these parameters.

We hope that the initial euphoria about neural networks will now lead to more systematic stu-
dies that will show the neural network approach its proper place within the entire range of mo-
delling techniques in use in chemistry, also covering statistics, pattern recognmon methods
and more explicit mathematical models.
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MEETINGS

February, 1991.

Molecular Graphics Society Meetings on 3D Databases

Location to be decided.

Contact: Mike Hann, Glaxo Group Research, Greenford Rd., Greenford, Middlesex, UK
(uh-81-122-343Y, x2413).

14-19 February 1991.

1991 AAAS Annual Meeting.

Washington, DC.

Contact: AAAS Meetings Office, 1333 H St., NW, Washington, DC 20005 (202-326-6450) .

25-27 February 1991.

Biophysical Society Meeting.

San Francisco, CA.

Contact: Emily Gray, Biophysical Society, Room 3209, 9650 Rockv111e Pike, Bethesda,
MD 20814 (301-530-7010; FAX: 301-530-7133).

}-8 March 1991.

The U1st International Pittsburgh Conference & Exposition on Analytical Chemistry
and Applied Spectroscopy.

Chicago, IL.

Contact: The Pittsburgh Conference, . Inc., Dept Bro, 300 Penn Ceater Blvd., Ste.
332, Pittsburgh, PA 15235.

12-14 March 1991.

Advances in Biomolecular Slmulatlons

Strasbourg, FRANCE.

Contact: Mrs. C. Collombert, IBM France, 94-96, rue de Réaumur, 75002 Paris, FRANCE
(FAX: 33-1-40-28-01-28; Earn Bitnet: UGCMO18@FRORS12).

13-20 March 1991.

Hannover Fair CeBIT '91.

Hannover, F. R. G.

Contact: Hannover Fairs USA Inc., 103 Carnegle Center, Prlnceton NJ 085&0 (609-987-
1202).

18-22 March 1991.

Americal Physical Society National Meeting.

Cincinnati, OH.

Contact: Michael Scanlan, American Physical Society, 335 E. U5th St., New York, NY
10017 (212-682-7341).

8-14 April 1991.

UCLA Symposium on Protein Folding, Structure and Function.

Keystone, CO.

Contact: UCLA Symp051a 2032 Armacost Ave., Los Angeles, CA 90025 (213-207-5042;
FAX: 213-207-2397).

8-14 April 1991.

Frontiers of NMR in Molecular Biology —II.

Keystone, CO.

Contact: UCLA Symposia, 2032 Armacost Ave., Los Angels, CA 90025 (213 207-5042; FAX:

213-207-2397).




14-19 April 1991.

201st ACS National Meeting.

Atlanta, GA.

Contact: American Chemical Society, Meetings Dept., 1155 16th St., NW, Washington,
DC 20036. (202-872-4396), :

17-19 April 1991.

Fourth Annual IMSL User Group European Conference

Paris, FRANCE.

Contact: M. J. J. Berthelier, Chairman, IMSL User Group Europe, CNET- CRS CRPE,: 4,

Avenue de Neptune, F-94107, Saint-Maur-des Fosses CEDEX, FRANCE (33-1 -48861263;

FAX: 33-1-48894433)or Laurie Portratz, IMSL User Group Liason, P. 0. Box 4605,
Houston, TX 77210-4605 (713-782-6060; FAX: 713-782-6069).

18-19 April 1991.

State-of-the-Art Technologies in Chemical Information Handling.

Faverges de la Tour, FRANCE.

Contact: Infornotics Ltd., 9a High St., Calne, Wilts. SN11 OBS, UK (44-249-816-407;
FAX: 44-249-816-656). .

21-2l4 April 1991.

SUPER! (Supercomputing by University Peole for Education and Research).

Salt Lake City, UT.

Contact: Dr. Julio Facelli or Ms. DeeAnn Raynor, Utah Supercomputing Institute, 3330
MEB, The University of Utah, Salt Lake Clty, UT 84112 (801-581-5253; FAX: 801- 581—
8692; Bitnet: Super@VM.USI.UTAH.EDU).

21-25 April 1991.

American Society for Biochemistry and Molecular Biology Annual Meeting (in
conjunction with FASEB).

Atlanta, GA.

Contact: Office of Scientific Meetings, FASEB, 9650 Rockville Pike, Rockville, MD
20814 (301-530-7010).

29 April-li May 1991.

Materials Research Society Meeting.

Anaheim, CA.

Contact: David Sours, Materials Research Society, 9800 McKnight Rd —5 t e. 327,
Pittsburgh, PA 15237 (412-367-3003; FAX: 412-367-1373).

T7-8 May 1991.

Fifth Molecular Modelling Workshop.

Darmstadt, F. R. G.

Contact: Dr. Hans Joachim Bohm, BASF AG, ZHV/W-A30, D-6700 Ludwigshafen, F. R. G.
(49-621-60-49338; FAX: U49-621-60-20Ul0).

13-17 May 1991.

Eleventh International:Meeting of the Molecular Graphics Society.

Chapel Hill, NC.

Contact: Dr. Fred Brooks, Jr., Dept. of Computer Science, University of North
Carolina, Chapel Hill, NC 27599 (919-962-1931),

21-23 May 1991.

Computational -Aspects of Inorganic Chemistry in Biological Systems (as part of the
Mid-Atlantic Regional ACS Meeting).

Newark, DE.

Contact: George Famini, SMCCR-RSP-C, U.S. Army CRDEC, Aberdeen Prov1ng Ground, MD
21010. (301-671-2670) or Alfred Lowrey, Laboratory for the Structure of Matter, Naval
Research, Washington, DC 20375 (202-767-6381).



29-31 May 1991.

Symposium on Molecular Design and Modelling (as part of the ACS Joint Central Great
Lakes Regional Meeting).

Indianapolis, IN.

Contact: Dr. Donald B. Boyd, Lllly Research Laborator1es Eli Lilly and Company,
Lilly Corporate Research Center, Indianapolis, IN 46285 (317-276- M262 FAX: 317—
276-5431).

30 May-9 June 1991.

Static, Kinematic and Dynamic Aspects of Crystal and Molecular Structure

Erice. Trapani, ITALY.

Contact: Prof. L. Riva Di ‘Sanseverino, Dlparlmento de” Seienze Mlneraloglche Piazza
Porta San Donato 1, 40126 Bolognha, ITALY. .

3-5 June 1991.

ACS Polymer Technology:Workshop.

Philadelphia, PA. : :

Contact: Diane M. Morrill, Division of Polymer Chemistry, Inc." 1103 Chemistry
Research Bldg., Virginia Polytechnic Institute, Blacksburg, VA 24061-0212 (703-231-
3029).

10-14 June 1991.

The Peptide-Protein Bridge.

Toronto, CANADA.

Contact: Prof. C. M. Deber, Research Institute- B1ochemlstry, Hospital for Sick
Children, 555 University Ave., Toronto, Ontario M5G 1X8, CANADA (416-598-5924; FAX:
416-598-7505) .

16-21 June 1991.

Twelfth American Peptide Symposium.

Cambridge, MA.

Contact: John A. Smith, Dept. of Molecular Biology, Massachusetts General Hospltal
Boston, MA 02114-2696.

17-20 June 1991.

27th Annual Meeting of the Drug Informatlon Association.

Washington, DC.

Contact: Drug Information Association, P. O. Box 3113, Maple Glen PA 19002 (215-
628-2288; FAX: 215-641-1229).

27-29 June 1991.

International Symposium: Computer Simulation of Biomolecular Systems and
Mechanisms.Menton, FRANCE.

Contact: Mlle. Edith. Godard, Conference Secretary, Institute de Blologle Physico-
Chimique, 13 rue Pierre et Marie Curie, Paris 75005, FRANCE.

7-11 July 1991.

International Conference on the Chemistry of the Organic Solid State..

Vancouver, BC, CANADA.

Contact: John Scheffer, Dept. of Chemistry, University of British Columbia, 2036
Main Mall, Vancouver, BC, CANADA (604-228-3u496). ;

14-19 July 1991.

10th International Conference on Computers in Chemical Research and Education
(ICCCRE). , : :

Jerusalem, ISRAEL. : :
Conract: the Conference Secretariat, 10th ICCCRE, P. 0..Box 71102, ' Jerusalem 91079,
Israel (972-2-662989, 668070, TELEX: 26577 OMGIS IL, FAX: 972-2- 6656689) : I 8%

3 SOEBLEMEBR,
21-26 July 1991.




American Crystallographic Association Annual Meeting.

Toledo, OH.

Contact: Alan Pinkerton, Dept of Chemistry, Univ. of Toledo, Toledo, OH 43606 (L419-
537-4568) .

25-30 August 1991.

202nd ACS National Meetlng and U4th Chemical Congress of North Amerlca

New York, NY.

Contact: American Chemical 8001ety, Meetings Dept., 1155 16th St., NW. Washlngton,
DC 20036. (202-872-14396),

25-31 August 1991.

EIRRMEIE - SIS —ERSIr2#1991 (IUPAC ICAS'91)

- IS5 IR A v CFEmY#ED

HEESE : 7151 EIIRPEAKH1-26-2 £Ji83ﬂ//\4‘/30u BASH L3S (TEL: 03-
5487~ 2790)“%@%[&&2!:’7@5%%&@*113

15-17 September 1991.

3rd Oxford Meeting on Molecular Orbital Calculatlons

Oxford, UK.

Contact: Frank Blaney, SmlthKllne Beecham Pharmaceuticals, Coldharbour Rd., The
Pinnacles, Harlow, Essex CM19 5AD, UK (U4-279-622-143; FAX: LU-279-622-348).

23-25 September 1991.

The Montreux International Chemical Information Conference & EXhlbltlon

Annecy, France. :
Contact: Harry Collier, Infonotrics Ltd. 9A ngh St. Calne, Wiltshire SN11 OBS,
U.K.

7-9 October 1991.

Second Symposioum on High Performance Computlng

Monpellier, -France.

Contact: CNUSC, SHPC Secretariat, 950, rue de Salnt Priest, BP 7229, 34184
Monpellier Cedex U4, FRANCE: (33-67-14-14-1k; FAX: 33-67-52-37-63; e-mail:
SHPC@FRMOP11.Bitnet).

18~-22 November 1991.

SUPERCOMPUTING 1991.

Albuquerque, NM.

Contact: Raymond L. Elliott, MS B-260. P. O. Box 1663, Los Alamos National
Laboratory, Los Alamos, NM 87545 (505-667-1449). k

2~T December 1991.

Materials Research Society Meeting.

Boston, MA.

Contact: David Sours, Materials Research Society, 9800 McKnight Rd —Ste. 327,
Plttsburgh PA 15237 (u12 367-3003; FAX: H12 ~367-4373).

9—13 February 1992.

Biophysical Society Meeting (Joint Meeting with ASBMB).

Houston, TX.

Contact: Emily Gray, Biophysical Society Room 3209, 9650 Rockville Pike, Bethesda,
MD 20814 (301-530-7010; FAX: 301-530-7133).

5-10 April 1992.

San Francisco, CA.

Contact: Americal Chemical Society, Meetings Dept., 1155 16th St., NW, Washington,
DC 20036. (202-872-4396):

8-11 June 1992.
28th Annual Meeting of the Drug Information Association.



San Diego, CA.
Contact: Drug Information Assoclatlon, P. 0. Box 3113 Maple Glen PA 19002 (215—
628-2288; FAX: 215-641-1229). : :

9-16 August 1992.

Americal Crystallographic Association Meeting.

Pittsburgh, PA. . o

Contact: Bryan Craven, Dept. of Crystallography, University of Pittsburgh,
Pittsburgh, PA 15260. . R

23-28 August 1992.

20L4th ACS National Meeting.

Washington, DC. : : : . :
Contact: Americal Chemical 8001ety, Meetings Dept., 1155 16th St., NW, Washington,
DC 20036. (202-872-4396). :

4-10 October 1992.

ELMAU 4: Computational Methods in Chemical Design.

Schlof Elmau, GERMANY.

Contact: K. Thewes, Max-Planck- Instltut fiir Kohlenforschung, Kaiser-Wilhelm-Platz 1,
D-4330 Miilheim a. d. Ruhr, GERMANY (49-208-30-64-88; FAX: 49-208-30-46-07).

16-20 November 1992.

SUPERCOMPUTING 1992.

Minneapolis, MN.

Contact: Bill Buzbee, National Center for Atmospheric Research 1850 Table Mesa Dr.,
Boulder, CO 80307 (303-497-1204). : )

28-29 November 1992.

SUPERCOMPUTING 1992.

Paris, France.

Contact: Charles Omana, U.S.Embassy, U, avenue Gabriel, 75382 Paris Cedex 08, FRANCE
(33-1-42-96-12-02; FAX: 33-1-42-66-48-27) or in the U.S.: Don Dowd Communicatins,
Inc., P. 0. Box 1059, Belmont, CA 94002 (U415-593-9899; FAX: 115-593-0937).

1 December 1992.

SUPERCOMPUTING 1992.

Stockholm, SWEDEN. : :
Contact: Robert Connan, Commercial Counselor, Embassy of the United States;
Stockholm, SWEDEN (46-8-783-53~00; FAX: 46-8-660-91-81) or in the U.S.: Don Dowd
Communicatins, Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX 415-593~
0937).

4 December 1992.

SUPERCOMPUTING 1992.

London, U. K.

Contact: Jere M. Dabbs, Commercial Attaché, Embassy of the United States, London,
ENGLAND (44-1-499-9000; FAX: u44-1-491-4022) or in the U.S.: Don Dowd Communications,
Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-0937).
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Review

Sensivity.analysis of -complex kinetic systems. Tools and applications, T. Turdnyi,
p. 203

Papers
The effect of inhomogeneities on evaluation of a fractal dimension for objects on a
lattice, 6. R Hamzlton W. G. Laidlaw, R. Maier and R. ‘B. Flewwelling, p. 249

Reacion of adjacent substituents on polymer chains: Combinatorial consequences of
the mechanism, F. Gornick and R. W. Freedman, p. 265

Isospectral points and edges in graph theory, J. P. Lowe and M. W. Davis, p. 275
Limit cycles in a continuous fermentation model, X.:-(. Huang, p. 287

Note i
Second-order expression of Born probabilities by partioning and Laplace transform
methods, G. Del Re annd C. -M. Liegener, p. 297

Comment
On the three dimensional Wiener number. A comment B. Bogdanov, S. Nikolic and N
Trinajstic, p. 305

Open problems in mathemaetrlcal chemistry
Some properties of the numbers of lattice animals and lattice trees, (. E. Soteros
and S. G. Whittington, p. 307

19905 4% (9A) MXEE. #H. H

This volume contains the proceedings of an International Conference on the theme
“Mathematical Chemistry". (March 5-8, 1989 Texas)

Conference Theme Address .
Mathematics in chemistry and in mathematical chemistry, P. -0. Lowdin, p. 3

Section A / Arenes and Aromaticity
A formula periodic table for benezenoid hydrocarbons and the aufbau and excised
internal structure concepts in benzenoid enumerations, J. R. Dias, p. 17

Hamiltonian paths in polyhexes: The use of branching subgraphs to assist diagnosis
of graph traceability, B, (. Kirby, p. 31

The hunt for concealed non-Kekuléan polyhexes S J. Cyvin, I. Brunvoll and B. N.
Cyvin, p- U7

A canonical ordering of polybenzenes and polymantanes using a prime number
factorization technique, S. B. Elk, p. 55

Three-dimensional aromaticity: A topological analysis of computational methods, R.
B. King, p. 69

Section B / Polynomials and Eigenvalue Equations



Recent developments in tree-pruning methods and polynomlals for -cactus graphs and
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MEETINGS

17-19 April 1991.

Fourth Annual IMSL User Group European Conference

Paris, FRANCE.

Contact: M. J. J. Berthelier, Chairman, IMSL User Group Europe .CNET-CRS," CRPE, 4,
Avenue de Neptune, F-94107, Saint-Maur-des Fosses CEDEX, FRANCE (33- 1 -48861263;
FAX: 33-1-48894433)or ‘Laurie Portratz, IMSL User. Group Llason, P. 0. Box 4605,
Houston, TX 77210-4605 (713 ~782-6060; FAX: T13- 782 6069) .

18-19 April 1991.

State-of-the-Art. Technologies in Chemical Informatlon Handllng

Faverges de la Tour, FRANCE.

Contact: Infornotics Ltd., 9a High St., Calne, Wilts. SN11 0BS, UK (uy-2u9- 816 -407;
FAX: U4-2149-816-656).

«21 24 April 1991.

SUPER! (Supercomputing by Unlver51ty Peole for Educatlon and Research)

Salt Lake City, UT. = ..

Contact: Dr. Julio Facelli or Ms. DeeAnn Raynor, Utah Supercomputlng Instltute 3330
MEB, The University of Utah, ‘Salt Lake City, UT 84112 (801-581-5253; FAX: 801-581-
8692; Bitnet: Super@VM.USI.UTAH.EDU).

21-25 April 1991.

American Society for Biochemistry and Molecular Blology Annual Meetlng (in
conjunction with FASEB).

Atlanta, GA.

Contact: Office of Sclentlflc Meetlngs FASEB, 9650 Rockv1lle Plke, Rockv1lle MD
20814 (301-530-7010).

29 April-U May 1991.

Materials Research Society Meeting.

Anaheim, CA.

Contact: David Sours, Materials Research Society, 9800 McKnlght Rd. —Ste. 327,
Pittsburgh, PA 15237 (412-367-3003; FAX: 412-36T7-4373). S

7-8 May 1991.

Fifth Molecular Modelling Workshop. .

Darmstadt, F. R. G.

Contact: Dr. Hans Joachim Bohm, BASF AG, ZHV/W-A30, D-6700 Ludwlgshafen F. R.G.
(49-621-60- u9338 FAX: 49-621-60-20440).

13- 17 May 1991

Eleventh International Meeting of the Molecular Graphlcs Soclety
Chapel Hill, NC.

Contact: Dr. Fred Brooks, Jr ». Dept. of Computer 801ence, Un1vers1ty of North .
Carolina, Chapel Hill, NC 27599 {919-962- 1931) ‘ : '

21-23 May 1991.

Computational Aspects of ‘Inorganic: Chemlstry in Biological Systems (as part of the
Mid-Atlantic Regional ACS Meeting).

Newark, DE.

Contact: George Famini, SMCCR-RSP-C, U.S. Army CRDEC, Aberdeen Proving Ground, MD
21010 (301-671-26T70) or Alfred Lowrey, Laboratory for the Structure of Matter, Naval
Research, Washington, DC 20375 (202-767-6381).

29-31 May 1991.
Symposium on Molecular Design and Modelling (as part of the ACS Joint Central-Great




Lakes Regional Meeting).

Indianapolis, IN.

Contact: Dr. Donald B. Boyd, Lilly Research Laboratories, Eli Lilly and Company,
Lilly Corporate Research Center, Indianapolis, IN 46285 (317-276-4262; FAX: 317-
276-5431).

30 May-9:-June 1991. )

Static, Kinematic and Dynamic Aspects of Crystal and Molecular Structure.

Erice. Trapani, ITALY.

Contact: Prof. L. Riva Di Sanseverino, Diparimento de Scienze Mlneraloglche, Piazza
Porta San Donato 1, 40126 Bologna, ITALY..

3-5 June 1991.

ACS Polymer Technology Workshop

Philadelphia, PA.

Contact: Diane M. Morrill, Division of Polymer Chemistry, Inc. 1103 Chemistry
Research Bldg., Virginia Polytechnic Institute, Blacksburg, VA 24061-0212 (703-231-
3029).

10-14 June 1991

The Peptide-Protein Brldge

Toronto, CANADA.

Contact: Prof. C. M. Deber,:Research Institute-Biochemistry, Hospital for Sick
Children, 555 Unlver51ty Ave., Toronto, Ontario M5G 1X8, CANADA (416-598-5924; FAX:
416-598-7505).

16-21 June 1991.

Twelfth American Peptide Symposium.

Cambridge, MA.

Contact: John A. Smith, Dept. of Molecular Biology, Massachusetts General Hospltal
Boston, MA 0211u 2696

17‘20 June 1991.

27th Annual Meeting of the Drug Information Association.

Washington, DC. :
Contact: Drug Information Association, P. O. Box 3113, Maple Glen, PA 19002 '(215-
628-2288; FAX: 215 641- 1229)

27- 29 June 1991. :

International Symposium: Computer Simulation of Biomolecular Systems and
Mechanisms.Menton, FRANCE.

Contact: Mlle. Edith Godard, Conference Secretary, Institute de Biologie Phy31co—
Chimique, 13 rue Pierre et Marie Curie, Paris 75005, FRANCE.

7-11 July 1991.

International Conference on the Chemlstry of the Organic Solid State.

Vancouver, BC, CANADA.

Contact: John Scheffer, Dept. of Chemistry, University of British Columbia, 2036
Main Mall Vancouver, BC, CANADA (60M -228- 3”96)

14-19 July 1991

10th International Conference on Computers in Chemlcal Research and Education
(ICCCRE).

Jerusalem, ISRAEL. :
Conract::the Conference Secretariat, 10th ICCCRE, P.' 0. Box 71102, Jerusalem 91079,
Israel (972-2-662989, 668070, TELEX: 26577 OMGIS IL, FAX: 972-2-6656689). 2%#fi3 8 %

3 SOEBRKHENS K.

21-26 July 1991. :
American Crystallographlc Assoclatlon Annual Meetlng
Toledo, OH. : . :



Contact: Alan Pinkerton, Dept. of Chemistry, Univ. of Toledo, Toledo, OH 43606 (u19—
537- H568)

25-30 August 1991

202nd ACS National Meeting and Uth Chemical Congress of North America.

New York, NY.

Contact: American Chemical Society, Meetings Dept., 1155 16th St., NW.. Washington,
DC 20036. (202-872-4396). ‘ :

25-31 August. 1991.

EEESIE - ISR LREA—ERS T 23199 (IUPAC ICAS'91)
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15-17 September 1991.

3rd Oxford Meeting on Molecular Orbital Calculations.

Oxford, UK.

Contact: Frank Blaney, SmithKline Beecham Pharmaceuticals, Coldharbour Rd., The
Pinnacles,. Harlow, Essex CM19 5AD, UK (uL-279-622-143; FAX: Uh-279-622-348).

23-25 September 1991.

The Montreux International Chem1cal Information Conference & Exhlbltlon

Annecy, France.

Contact: Harry Collier, Infonotrics Ltd. 9A High St., Calne, Wlltshlre SN11 0BS,
U.K.

7-9 October 1991.

Second Symposioum on High Performance Computing.

Monpellier, France.

Contact: CNUSC, SHPC Secretarlat 950, rue de Salnt Priest, BP: 7229, 3u1eu
Monpellier Cedex Y4, FRANCE (33-67-14-14-1l; FAX: 33-67-52- 37 63; e-mail:
SHPCEFRMOP11.Bitnet).

18-22 November 1991.

SUPERCOMPUTING: 1991.

Albuquerque, NM.

Contact: Raymond L. Elliott, MS B-260. P. 0. Box 1663 Los Alamos National
Laboratory, Los Alamos, NM 87545 (505-667-1449).

2-7 December 1991

Materials Research Society Meeting.

Boston, MA.

Contact: David Sours, Materlals Research Society, 9800 McKnight Rd —Ste. 327,
Pittsburgh, PA 15237 (412-367-3003; FAX: 412-367-14373).

9-13 February 1992.

Biophysical Society Meeting ‘(Joint Meetlng with ASBMB)

Houston, TX.

Contact: Emily Gray, Biophysical Soclety Room 3209 9650 Rockv1lle Pike, Bethesda,
MD 20814 (301-530-7010; FAX: 301-530-7133).

5-10 April 1992.

San Francisco, CA. .

Contact: Americal Chemical Soclety, Meetlngs Dept.,. 1155 :16th St., NW, Washington,
DC 20036. (202-872-4396). . : o S

8-11 June 1992.

28th Annual Meeting of the Drug Information Association.

San Diego, CA.

Contact: Drug Information Assoelatlon P. O. Box 3113 Maple Glen PA 19002 (215-




628-2288; FAX: 215-641-1229).

9-16 August .1992.

Americal Crystallographic Association Meeting.

Pittsburgh, PA.

Contact:” Bryan Craven, Dept. of Crystallography, University of Pittsburgh,
Pittsburgh, PA 15260.

23-28 August 1992.

204th ACS National Meeting. '

Washington, DC.

Contact: Americal Chemical Soc1ety, Meetlngs Dept., 1155 16th St., NW, Washington,
DC 20036. (202-872-4396).

4-10 October 1992.

ELMAU 4: Computational Methods in Chemical Design.

SchloB Elmau, GERMANY.

Contact: K. Thewes, Max-Planck-Institut fiir Kohlenforschung, Kaiser-Wilhelm-Platz 1,
D-4330 Miilheim a. d. Ruhir, GERMANY (49-208-30-6u4-88; FAX: 49-208-30-46-07).

16-20 November 1992.

SUPERCOMPUTING 1992.

Minneapolis, MN.

Contact: Bill Buzbee, National Center for Atmospheric Research, 1850 Table Mesa Dr.,
Boulder, CO 80307 (303-497-1204).

28-29 November 1992.

SUPERCOMPUTING 1992.

Paris, France.

Contact: Charles Omana, U.S.Embassy, U, avenue Gabriel, 75382 Paris Cedex 08, FRANCE
(33-1-42-96-12-02; FAX: 33-1-42-66-48-27) or in the U.S.: Don Dowd Communicatins,
Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-0937).

1 December 1992.

SUPERCOMPUTING 1992.

Stockholm, SWEDEN.

Contact: Robert Connan, Commercial: Counselor, Embassy of the United States,
Stockholm, SWEDEN (46-8-783-53-00; FAX: 46-8-660-91-81) or in the U.S.: Don Dowd
Communicatins, Ine., P. 0. Box 1059 Belmont, CA 94002 (L415-593-9899; FAX 415-593-
0937).

L December 1992.

SUPERCOMPUTING 1992.

London, U. K.

Contact: Jere M. Dabbs, Commercial Attaché, Embassy of the United States, London,
ENGLAND (44-1-499-9000; FAX: 4i4-1-U91-4022) or in the U.S.: Don Dowd Communications,
Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-0937).
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QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIPS

1990EEE 9835 X EH., FH. E

Hydrophobicity of N-acetyl- d1— and tripeptide amldes having unionzable side chains
and correlation with substituent and'structural parameters, Akamatsu, M., Okutani,
S., Nakano, K., Hong, N. J. and Fujita, T., p. 189

Pharmacophore Identification in»amnesia—réversal compounds using conformational
analysis and chemometric methods, Cosentino, ll. Moro, G., Pitea, D., Todeschini, R.,
Brossa, S., Gualandi, F., Scolastico, and Gianessi, F., P. 195

A new approach to active-site binding énalysis, Inhibitors or acetyl-cholinesterase,
Magee, P. S., p. 202 o

Substructural analysis of antihéoplastic'COmpounds‘In respect in vivo tumor models,
Pajeva, 1. and Golovinsky, E., p. 216

Induction of cytochrome P450 by barbihuratés In chick embryo neparocytes; A
quantitative structure-activity analysis, Hansch, C Sinclair, J. F. and Sinclair,
P. R, p- 223 ,

Wiener indices and partltlon coeff1c1ents of unsaturated hydrocarbons, Lukovits, I.,
p. 227

JOURNAL OF CHEMICAL INFORMATION AND COMPUTER SCIENCES

IOUEEIISE 1S (2F) BXEH. BE. H

Markush, or Generic Structures, p. 1
The Markush Challenge, Lucille J. Brown, p. 2
Too Broad Generic Disclosures: A Problem for All, James F. Sibley, p. 5

Very Broad Markush Claims: A Solution or a Problem? Proceedings of a Round-Table
Discussion Held on August 29, 1990, G. W. A Milne, p. 9

The Chemical Abstracts Service Generic Chemical (Markush) Structure Storage and
Retrieval Capability: 2. The MARPAT File, Tommy Ebe, Karen A. Sanderson, and
Patricia S. Wilson, p. 31

Searching for Simple Generic Structures, Robert N. Wilke, p. 36
A Comparison of Three Online Markush Databases, Kathleen A. Cloutier, p. 40

The Grammar of Markush Structure Searching: Vocabulary vs Syntax, Edlyn S. Simmons,
p. 45

A Comparison of the MARPAT and Markush DARC Software, Norman R. Schmuff, p. 53
The PHARMSEARCH Database, Michael P. (F Hara and Catherine Pagis, p. 59

A Comparison of Different Approaches to Markush Structure Handling, John M. Barnard,
p. 6L

1990 Herman Skolnik Award Paper

Computer Representation and Handling of Structures: Retrospect and Prospects, Ernst
Meyer, p. 68




The Electropological State: Structure Information at the Atomic Level for.Moleculér
Graphs, Lowell H. Hall, Brian Mohney, and Lemont B. Kier, p. 76

A Comment on Nomenclature and the Unsdaturated Bond, D. J. Polton, p; 82

On the Determinant of the Adjacehcy—Plus—DistanCe,Matrix as the Topological Index
for Characterizing Alkanes, Jan V. Knop, Wolfgang R. Muller, Klaus Szymanski, and
Nenad Trinajstic, p. 83

Online Search Strategies for Semiconductor or'Superconductor Materials, Howard M.
Dess, p. 84

Benzenoid Series Having a Constant Number of Isomers. 3. Total Resonant Sextet
Benzenoids and Their Topological Characteristics, Jerry Ray Dias, p. 89

The Generation of Reaction Networks with RAIN. 1. The Reaction Generator, Eric
Fontain and Klaus Reitsam, p. 96

Generation and Enumeration of Carbon Skeletons, James B. Hendrickson and Camden A.
Parks, p. 101

ELDAR, a Knowledge Base System on Microcomputer for Electrolyte Solutions. The
Factual Knowledge of ELDAR, Josef Barthel and Heribert Popp, p. 107

Reactive Chemical Hedges: A Search Tool for Comprehensive Retrieval of Chemical
Safety Data, Gerald L. Curnutt and Kirk L. Curnutt, p. 116

Empifical Stability Rules and Conjugation in the Estimation of Enthalpies of
Formation, Michael L. Mavrovouniolis, p. 120

On Using the Adjacency Matrix Power Method for Perception of Symmery and for
Isomorphism Testing of Highly Intricate Graphs, Gerta Rucker and Chrisoph Rucker,
p..123

Graphical Analysis and Visualization of Three-Dimensional Properties of Molecules
and Solids, Mark D. Jackson, p. 127

A Computerized Metabolic Map, Raymond S. Ochs and Kenneth Conrow, p. 132

HMIMS: Hazardous Materials Incident Management System for Air Force Fire
Departments, Belgin D. Barkenbus, Beverly C. Zygmunt, and Jerome E. Dobson, p. 137

Tobological Organic Chemistry. 3. Graph Theory, Binary and Decimal Adjacency
Matrices, and Topological Indices of Alkanes, Harry P. Schultz and Tor P. Schultz,
p. 144

Chemical Abstracts Online: A Study of the Quality of Controlled Terms, Sabine Martin
and Gunter Bergerhoff, p. 147

Compubér Translation of IUPAC Systematic Organic Chemical Nomenclature. 6. (Semi)
automatic Name Correction, (. H, Kirby, M. R Lord, and J. D. Raymer, p. 153

DETHERM: Thermophysical Property Data for the Optimizatioﬁ of Heat-Transfer
Equipment, David F. Iliten, p. 160

COMPUTER SOFTWARE REVIEWS
Desktop Molecular Modeller, Reviewed by C. J. H. Schuite, p. 168

ENTVAPOR—A Retrieval and Computation System, Reviewed by Kenneih N, Marsh, p. 168



BOOK. Reviews v ;
A Guide to Standards. By Albert L. Batik, Reviewed by David R. Lide, p. 170

Expert System Application in Chemistry, Reviewed by Craig S. Booher, p. 170

Acronynms and Abbreviations in Molecular Spectroscopy: An Enzyclopedic Dictionary.
By Detlef A. W. Wendisch, Reviewed by Robert S. McDonald, p. 170

Name Reactions and Reagents in Organic Synthesis. By Brandford P. Mundy and Michael
G. Ellerd, Reviewed by Roger Beckman, p. 170

Interfacing and Scientific Computing on Personal Computers, By J.. N. Demas and S. E.
Demas Reviewed by Steve Musser, p. 171

Handbook of Chemistry and Physics, 7ist ed, Reviewed by'G. W. A Milne, p.'171

LIMS: Applied Information Technology for the Laboratory. By Rlchard R. Mahaffey
Reviewed by Raymond E. Dessy, p. 172

Chemical Structure Informationh System: Interfaces, Communlcatlons and Standards,
Reviewed by David Bawden, p. 172

Laboratory Lotus: A Complete Guide to Instrument Interfacing. By Louis M. Mezel,
Reviewed by Ed Vitz, p. 172 :

A Computer Approach to Chemistry. by Dav1d M. lest Rev1ewed by chhard W. Counts
p- 173

JOURNAL OF CHEMICAL EDUCATION

OCTOBER 1990 Vol. 67, No. 10 ‘
Teaching FFT Principles in the Physical Chemistry Laboratory, Colin Steel, Thomas

Joy, and Tom Clune, p. 883

Computer Series, 119 :
Extensive Student Use of a Spreadsheet in Quantltatlve Analys1s, ]erome L. Mullin

and Robert J. Eierman, p. 878"

NOVEMBER 1990 Vol. 67, No. 11 '
The Group Equivalent Reaction: An Improved Method for Determlng Rlng Strain, Steven
M. Bacharach, p. 907

Introducing On-Line Searching of Chemical Abstracts in the Undergraduate Curriculum:
An Alternative Approach, Howard M. Dess, M. Kesselman, and G. M. Muha, p. 946

Computer Series, 120 ' :
A Computer-Based A Computer-Based Approach to Teaching Quantum Dynamics, John J.

Tanner, p. 97

)

A Suggested Improvement for the Computer Aided Optical Mettlng P01nt Dev1ees,
Michael Masterov and Jde Sylvestre, p. 963

Computer Series, 121: Bits and Pieces 45 edlted by James P. Blrk
Teaching Bloteehnology, Helen Brooks, Sheldon M. Schuster, and Dwane E. Wylze P
1033 )

Simulation of the Infrared Spectrum of HCl, Qian Pu, p. 1034




A Short Program for the Automatic Calculatlon of pH Solutlons Having Many Acids or
Bases, Jean Miguel Campanario and Reyes de Alcala, p. 1036

A Spreadsheet Type 1/0 Interface for C. Fortran, and Pascal, Roy Kari, p. 1037

Molecular Mechanics Calculations of (3, 3) metacyclophane, Sipio £. Biali, p. 1038

JOURNAL OF MATHEMATICAL CHEMISTRY

199155%6%%115 wWXEH. ¥&%. H
Review
Chirality: A superselection rule generated by the molecular env1ronment° A. Amann,

p. 1

Papers

Detecting strictly detailed balanced subnetworks in open chemical reactlon networks,
" S. Schusler and R. Schuster, p. 17

Generalizetien of C&Vin’s'formula, I. Gutman and D. J. Klein, p. 41

The evaluation of electronic extraeuie and>1ntracule densities and related
probability .funcions . .in terms of Gaussian basis functions, J. M. Ugalde, C.
Sarasola, |. Domznguez and R. J. Boyd, p. 51

An Application of neural network in chemistry. Predlctlon of 13 ¢C NMR chemlcal
shifts, V. Kvansicka, p. 63 .

An analytical éompUtation of Christoffel symbols for feaction coordinate. and
trajectory treatments under internal coordinates, H. pacahsel and W. Quapp, p. 7

A potential function for: protein folding, P. Seetharamulu and G. M. Crippen, p. 91

Open Problems in Mathematical chemistry
A conjecture on benzenoid graphs, J. Cioslowski; p. 111

-
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MEETINGS

10-14 June 1991.

The Peptide-Protein Bridge.

Toronto, CANADA.

Contact: Prof. C. M. Deber Research Institute-Biochemistry, Hospital for Sick
Children, 555 University Ave., Toronto, Ontarlo M5G 1X8, CANADA (M16 598-5924; FAX:
416-598-7505) . . :

'

16 -21 June 1991.

Twelfth American Peptlde Symposium.

Cambrldge, MA.

Contact: John A. Smith, Dept. of Molecular Biology, Massachusetts General Hospltal
Boston MA 02114~ 2696

17-20 June 1991.

27th Annual Meeting of the Drug Information Assoclatlon

Washington, DC.

Contact: Drug Information Association, P. 0. Box 3113 Maple Glen, PA 19002 (215-
628-2288; FAX: 215-6U41-1229). R

27-29 June 1991.

International Symposium: Computer Simulation of Biomolecular Systems and
Mechanisms.Menton, FRANCE.

Contact: Mlle. Edith Godard, Conference Secretary, Instltute de Blologle Phy31co—
Chimique, 13 rue Pierre et Marie Curie, Paris 75005, FRANCE.

7~11 July 1991.

International Conference on the Chemistry of the Organic Solid State.

Vancouver, BC, CANADA.

Contact: John Scheffer, Dept. of Chemlstry, University of Brltlsh Columbla 2036
Main Mall, Vancouver, BC, CANADA (604-228-3496). .

14-19 July 1991.

10th International Conference on Computers in Chemlcal Research and Education
(ICCCRE).

Jerusalem, ISRAEL. .
Conract: the Conference Secretariat, 10th ICCCRE, P. 0. Box 71102, Jerusalem 91079,
Israel (972-2-662989, 668070, TELEX: 26577 OMGIS IL, FAX: 972-2- 6656689) ’¥$mci 8 %

3 SOEBEEHEMBIR,

21-26 July 1991.

American Crystallographic Association Annual Meeting.

Toledo, OH.

Contact: Alan Pinkerton, Dept. of Chemlstry, Uan of Toledo, Toledo, OH u3606 (u19--

537-4568).

25-30 August 1991.

202nd ACS National Meeting and 4th Chemical Congress of North America. -

New York, NY. .

Contact: American Chemical Soclety, Meetings Dept 1155 16th St., NW. Washington,
DC 20036. (202-872-4396), ; R co

25-31 August 1991.

EREEIE - ISR LFEA—EEES 2351991 (IUPAC ICAS'91)

B BEEA v & (FEERThE)

MRS T191 @RPEAKME1-26-2 FHREY >/ 17304 8 BAMHLESL (TEL: 03-
5487~ 2790).,#111&;*2!:1?@!%%%%*11@
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15-17 September 1991.

3rd Oxford Meeting on Molecular Orbltal Calculatlons

Oxford, UK.

Contact: Frank Blaney, SmithKline Beecham Pharmaceutlcals Coldharbour Rd The
Pinnacles, Harlow, Essex CM19 5AD, UK (44-279-622-143; FAX: 4U-279-622-348).

23-25 September 1991.

The Montreux International Chemical Information Conference & Exhlbltlon

Annecy, France. .

Contact: Harry Collier, Infonotrics Ltd. 9A High St., Calne, Wiltshire SN1t1 O0BS,
U.K. o '

7-9 October 1991.

Second Symposioum on High Performance Computing.

Monpellier, France.

Contact: CNUSC, SHPC Secretariat, 950, rue de Saint Priest, BP 7229, 3M18M
Monpellier Cedex Y4, FRANCE (33-67-14-1U-14; FAX: 33-67-52-37-63; e- ma11
SHPCEFRMOP11. Bltnet)

18-22 November 1991.

SUPERCOMPUTING 1991.

Albuquerque, NM.

Contact: Raymond L. Elliott, MS B-260. P. O. Box 1663, Los Alamos Natlonal
Laboratory, Los Alamos, NM 875“5 (505-667- 1M49)

2-7 December 1991.
Materials Research Society Meeting.
Boston, MA. ‘
Contact: David Sours, Materials Research Society, 9800 McKnight Rd. —Ste. 327,
Pittsburgh, PA 15237 (412-367-3003; FAX: 412-367-4373).

9-13 February 1992.

Biophysical Society Meeting (Joint Meeting with ASBMB)

Houston, TX.

Contact: Emily Gray, Biophysical Society Room 3209, 9650 Rockville Pike, Bethesda,
MD 20814 (301-530-T010; FAX: 301 530 7133).

5-10 April 1992.

San Francisco, CA.

Contact: Americal Chemical Society, Meetings Dept., 1155 16th St., NW, Washington,
DC 20036. (202-872-4396).

8-11 June 1992.

28th Annual Meeting of the Drug Information Association.

San Diego, CA.

Contact: Drug Information Association, P. 0. Box 3113, Maple Glen, -PA 19002 (215—
628~2288; FAX: 215-641-1229).

9-16 August 1992.

Americal Crystallographic Association Meeting.

Pittsburgh, PA.

Contact: Bryan Craven, Dept. of Crystallography, University of Pittsburgh,
Pittsburgh, PA 15260.

23-28 August 1992. : ' ,

204th ACS National Meetlng

Washington, DC. ) ‘ : )
Contact: Americal Chemical Society, Meetings Dept., 1155 16th St., NW, Washington,
DC 20036. (202-8T2-4396).




4-10 October 1992.

ELMAU 4: Computational Methods in Chemical Design.

Schlof Elmau, GERMANY. .

Contact: K. Thewes, Max-Planck-Institut fiir Kohlenforschung, Kaiser-Wilhelm-Platz 1,
D-U330 Miilheim a. d. Ruhr, GERMANY (49-208-30-64-88; FAX: 49-208-30-146-07).

16-20 November 1992.

SUPERCOMPUTING 1992.

Minneapolis, MN. .

Contact: Bill Buzbee, National Center for Atmospheric Research, 1850 Table Mesa Dr.,
Boulder, CO 80307 (303-497-1204).

28-29 November 1992,

SUPERCOMPUTING 1992.

Paris, France. ) ) .

Contact: Charles Omana, U.S.Embassy, U4, avenue Gabriel, 75382 Paris Cedex 08, FRANCE
(33-1-42-96-12-02; FAX: 33-1-42-66-48-27) or in the U.S.: Don Dowd Communicatins,
Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-0937).

1 December 1992.

SUPERCOMPUTING 1992.

Stockholm, SWEDEN. o

Contact: Robert Connan, Commercial Counselor, Embassy of the United States,
Stockholm, SWEDEN (46-8-783-53-00; FAX: 46-8-660-91-81) or in the U.S.: Don Dowd
Communicatins, Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-
0937).

4 December 1992.

SUPERCOMPUTING 1992.

London, U. K. . :

Contact: Jere M. Dabbs, Commercial Attaché, Embassy of the United States, London,
ENGLAND (Ul-1-499-9000; FAX: U4-1-491-4022) or in the U.S.: Don Dowd Communications,
Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-0937).



JOURNAL OF COMPUTATIONAL CHEMISTRY

VOLUME 11/ NUMBEWR 2/ MARCH 1991

Semiempirical AM1 Electrostatic Poentials and AM1 Electrostatic
Potential Derived Charges: A Comparison with Ab Initio Values
Gyorgy G. Ferenczy, Christopher A. Reynolds, and
W. Graham Richards, pP- 159

Ab Initio Study of Substltuent Effect on the Addition of Hydrogen Fluorlde
to Fluoroethylenes
Miquel Sola, Agusti Lledds, Miquel Duran, Juan Bertrdn, and
Oscar N. Ventura + P.170

Computational Chemistry Applied to the Design of Chiral Stationéry
Phases for Enantiomeric Separation
Richard Dédppen, Heinrich R. Karfunkel, and Frank J.J. Leusen, p.1l81

Numerical Solution of a Partial Differential Equation System Describing
Chemical Kinetics and Diffusion in a Cell with the Aid of ‘
Compartmentalization
U. Salzner, P. Otto, and J. Ladik , p. 194

Relaxed Potential Energy -Surfaces of N- Lmked Oligosaccharides: The
Mannose-a(1 — 3)-Mannose Case
Anne Imberty, Vinh Tran, and Serge Pérez + P.205

On the Evaluation of the Characteristic Polynomial of a Chemical Graph
Tomislav P. Zivkovié , p.-217

On the Enumeration and Generation of Polyhex Hydrocarbons
W.R. Miiller, K. Szymanski, J. V. Knop, S. Nikoli¢, and N. Trinajstié , p.223

Molecular Dynamics Simulations of Polymers: Methods for Optimal Fortran
Programming
D.W. Noid, B.G. Sumpter, B. Wunderlich, G.A. Pfeffer » P.236

Effects of Computational Variations for Determining Binding Energies of
Diastereomeric Complexes when Using MM2
‘Miron G. Still and L.B. Rogers , p.242

7°-P- or %*-P-Coordination in Apically Oxygenated Phosphoranes? An
Ab Initio Study of PH,O0™, PH,O™ - E (E = Li*, NH,*, and HF) and
Related Fluorinated Oxyphosphoranes
Rainer Glaser and Andrew Streitwieser., P.249

Book Reviews

Distance Geometry and Molecular Conformation, G.M. Crippen and
T.F. Havel
Jack D. Dunitz + p.265

Alternate Realities— Mathematical Models of Nature and Man, John L. Casti
John F. Garst , p.266




VOLUME 11/ NUMBEWR 10/ NOVEMBER/DECEMBER 1990

Theoretical Studies on the:Intramolecular Cyclization of Alkyl Halide Anions
lkchoon Lee and Chang Kon Kim , ©.1119

An Improved Empirical Force Field for Saturated Hydrocarbons
Jan L. M. Dlllen :r P. 1125

The Application of Mo]ecular Similarity Calculations
Catherine Burt, W. Graham Richards, and Philip Huxley , p.1139

A Cautionary Note on the Use of the Frozeh—Core Approximation for
Correlation Energy Calculations Involving Alkali Metals
Heinz Hofmann, Elke Hinsele, and Timothy Clark, p. ll4 7

Four-Index Transformation on Distributed-Memory Parallel Computers
Lawrence A. Covick and Kenneth M. Sando, p.1151

The Bond Order—Bond Length Relationship
John P. Poolini, p.1160

A Space-Saving Modification of Davidson’s Eigenvector Algorithm
Johan H. van Lenthe and Peter Pulay » P.1164

Conserving Energy during Molecular Dynamics Simulations of Water, Proteins,
and Proteins in Water
Douglas B. Kitchen, Fumio Hirata, John D. Westbrook, Ronald Levy,
David Kofke, and Martin Yarmush , ©.1169

Construction and Molecular Modeling of Phospholipid Surfaces
Paul S. Charifson, Richard G. Hiskey, and Lee G. Pedersen  p-<1181

An Algorithm for the Simultaneous Superposition of a Structural Series
. Simon K. Kearsley, p.1187

Automated Conformational Analysis: Directed Conformational Search Using -
-,the A* Algorithm
Andrew R. Leach _and Keith Prout , p-1193

Compact Contracted Basis Sets for Third-Row Atoms: Ga-Kr
R.C. Binning, Jr. and L_A. Curtiss r P.1206

The Nature of the N—H.. 0 C Hydrogen Bond: An Intermolecular
Perturbation Theory Study of the Formamide/Formaldehyde Complex
John B.O. Mitchell and Sarah L, Price. , p.1217

A Novel Decomposition of Torsional Potentials into Pmrw:se Interactlons:
A Study of Energy Second Derivatives
U Dinur and A:T. Hagler - p.1234




VOLUME 12/ NUMBEWR 1/ JANUARY/FEBRUARY 1991

Electrostatic Interactions in Host-Guest Complexes 2
H. Bruning and D. Feil: P-1

Interaction of Lysine-Alanine-alanine Tripeptide with a Fragment of DNA
An Empirical Potential Study
Pavel Hobza, Dana Nachtigallovd, Zdenék Havlas, Petr Malon and
Jaroslav Sponar + P.9

Tautomeric Equilibria of Heterocyclic Molecules. A Test of the
Semiempirical AM1 and MNDO-PM3 Methods
Walter M. F. Fabian.» P-17

A Simplified Representation of the Potential Produced by Gaussian Charge
Distributions
Alessandro Fortunelli and Oriano Salvetti » P-36

Free Energy Calculations Involving NH} in Water
Stéphane Boudon and Georges Wipff: p-42

A Critical Comparison of MINDO/3 MNDO, AM1, and PM3 for a Model
Problem: Carbon Clusters C,-C,o. An Ad Hoc Reparametrization of
MNDO Well Suited for the Accurate Prediction of Their Spectroscopic
Constants
J. M. L. Martin, J. P. Frangois, and R. Gijbels, p.52

A General Brownian Dynamics Simulation Program for Bloﬁolymer
Dynamics and Its Implementation on a Vector Computer
Christer Elvingson: p.71

Molecular Mechanics (MM2) and Conformational Analysis of Compounds
with N—C—O Units. Parametrization of the Force Field and Anomeric
Effect
Berta Ferndndez, Miguel A. Rios, and Luis Carballeira » P-78

Force Related Atomic Multipoles in Planar Molecules. Derivauon of Atomic
Quadrupole and Octupole Moments
Uri Dinur, p.91

Computer Enumeration of Walks on Directed Graphs
K. Balasubramanian, p.106

Ab Initio Study of Ascorbic Acid Conformations
Mohammad A. Al-Laham, G. A. Petersson; and Paul Haaker D.113

Ab Initio Characterization of Several States of Nitroxylinm (NO3).
Comparison of Fragmentation Energies of Nltroxyhum Nitroxyl (NO,),
and Nitrate
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MEETINGS

25-30 August 1991.

202nd ACS National Meetlng and ith Chemlcal Congress of North Amerlca

New York, NY.

".,Contact: American Chemlcal 8001ety, Meetlngs Dept., 1155 16th St., NW. Washlngton,
DC 20036.(202-872-4396). : :

25-31 August 1991.

EEMIE - ISAERE—HE ST &8, 1991 (IUPAC ICAS'91)

BE o WA v (TEADE

gk TI51 RIREBEERMI-26-2 EREY Y/ 4 V304 5 HASHLES (TEL: 03-
SUBT-2790)H Ml L A S E B 2B MBS R ' :

15-17 September 1991.

3rd Oxford Meeting on Molecular Orbital Calculations.
Oxford, UK.

Contact: Frank Blaney, SmithKline Beecham Pharmaceuticals, Coldharbour Rd., The -
Pinnacles, Harlow, Essex CM19 5AD, UK (44-279-622-143; FAX: 44-279-622-348).

23-25 .September 1991.

The Montreux International Chemlcal Informatlon Conference & Exhlbltlon

“Annecy, France.

Contact: Harry Collier, Infonotrlcs Ltd. 9A High St. Calne, W1ltsh1re SN11 -0BS,
U.K.

7-9 October 1991. o

Second Symposioum on High Performance Computing.

Monpellier, France.
' Contact: CNUSC, SHPC Secretariat, 950, rue de Saint Priest, BP 7229 34184
Monpellier Cedex U, FRANCE (33-67-14-14-1U; FAX: 33-67-52-37-63; e-mail:
SHPC@FRMOP11.Bitnet).

18-22 November 1991.

SUPERCCMPUTING  1991.

Albuquerque, NM, . )
"Contact: Raymond L. Elliott, MS B- 260 P. 0. Box 1663 Los Alamos National
Laboratory, Los ‘Alamos; NM 87545 (505 667-1449).

:2-7 December 1991.

Materials Research Soclety Meeting.

Boston, MA. ) :
Contact: David Sours, Materials Research Soc1ety, 9800 McKnight Rd. —Ste. 327,
Pittsburgh, PA 15237 (412-367-3003; FAX: 412-367-U4373). :

- .9-13 February 1992.

' Biophysical Society Meetlng (J01nt Meeting w1th ASBMB)

Houston, TX.

Contact: Emily Gray, Biophysical Society Room 3209 9650 Rockville Plke Bethesda,
MD 20814 (301-530-7010; FAX: 301-530-7133). . .

5-10 April 1992.

San Francisco,- CA. : ) . SO :

Contact: Americal Chemical Soolety, Meetlngs Dept., 1155 16th:St., NW, Washington,
DC 20036. (202-872-14396). ‘ .

8-11 June 1992.

. -28th ‘Annual Meeting: of' the. Drug Information. A85001at10n
- San Diego, CA. .




Contact: Drug Information Assoclatlon, “P..0Q: Box 3113, Maple Glen, PA-19002 (215—
628-2288; FAX: 215-641-1229). -

9-16 August 1992.

Americal Crystallographlc A53001at10n Meetlng

Pittsburgh, PA. . :

Contact: Bryan Craven, Dept of Crystallography, Unlverslty of Plttsburgh
Pittsburgh, PA 15260.

23-28 August 1992.

204th ACS National Meeting.

Washington, DC. .

Contact: Americal Chemlcal Society, Meetings Dept 1155 16th St., NW, Washington,
DC 20036. (202-872-4396). '

4-10 October 1992.

ELMAU 4: Computational Methods in Chemical Design.

Schlo8 Elmau, GERMANY.

Contact: K. Thewes, Max-Planck-Institut fiir Kohlenforschung, Kaiser-Wilhelm-Platz. 1,
D-4330 Miilheim a. d. Ruhr, GERMANY (49-208-30-64-88; FAX: 49-208-30~46-07).

16-20 November 1992.

SUPERCOMPUTING 1992.

Minneapolis, MN.

Contact: Bill Buzbee, National Center for Atmospheric Research, 1850 Table Mesa Dr.,
Boulder, CO 80307 (303-u497-1204).

28-29 November 1992.

SUPERCOMPUTING 1992.

Paris, France.

Contact: Charles Omana, U.S.Embassy, 4, avenue Gabriel, 75382 Paris Cedex 08, FRANCE -
(33-1-42-96-12-02; FAX: 33-1-U2-66-48-27) or in the U.S.: Don Dowd Communicatins,
Ine., P. 0. Box 1059, Belmont, CA 94002 (415-593~9899; FAX: U415-593-0937).

1 December 1992.

SUPERCOMPUTING 1992..

Stockholm, SWEDEN.

Contact: Robert Connan, Commercial Counselor, Embassy of the Unlted States,
Stockholm, SWEDEN (46-8-783-53-00; FAX: 46-8-660-91-81) or in the U.S.: Don Dowd
Communicatins, Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX 415-593-

0937).

4 December 1992.

SUPERCOMPUTING 1992.

London, U. K.

Contact: Jere M. Dabbs, Commercial Attaché, Embassy of the United States, London,
ENGLAND (U44-1-499-9000; FAX: 44-1-U491-4022) or in the U.S.: Don Dowd Communications,
Inc., P. O. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-0937) . :



JOURNAL OF MATH E)N[A.T ICAL C H.EIW 1 S T RY-

1991@%6%%3%‘ AXEH. ¥5. E R
The generator coordinate approximation for molecules: A review, J. Braeckhove L.
Lathouwers, and P. Van Leuven, p. 207

Geometric chlrallty products, A. B. Baude, T. P. [. Auf der lleyde and K. ‘Mislow, p.
on3 ’ ' 7 .

Desymmetrization and degree of chirality, T. P. E. Auf der Heyde, A. B. Buda and K.
Hislow, p. 255 )

Analytic evaluation of multicenter integrals fo Gaussian-type orbltals, K. Brinkmann
and 1. Klezndtenst p. 267

Permutational chracter of dsd mechanisms in heptacoordinate chemistry, J. Brocas and
M. Bauwin, p. 281

Graphical properties of polyhexes: Perfect matching vector .and forcing,_ﬁ. flarary,
D. 1. Klein end T. P. Zivkovié, p. 295

QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIP

1914EEIBELS R XEH. EF H '
The QSAR application of a new steric parameter set for aromatic substltuents defined
by the acidic hydrolysis rate of ortho-substituted benzamides, Setomatsu, T. and
Fujitae T., p. 295

Further comparative studies of fragment weighting schemes for substructural
analysis, Ormerod, A., Willet P. and Bawden, D, p 302

Hydrophobicity parameter of diazines (1). Analysis and‘predictiqn of partition
coefficients of monosubstituted diazines, Yamagami, C., Takao, N. and Fujitae, T.,
p. 313

Quantitative structure-activity relationship (QSAR) studies using electronic
descriptors calculated from topological and molecular orbital (MO) methods, Gombar,
V.K. and Enslein, K, p. 321 :

Quantitative. structure-property rélationships for the polarizability, solvatochromic
parameters and lipophilicity, Schitiirmann, G., p. 326

A structure-activity relationship for the binding of acridine-l-carbox-amides to
DNA, Moyer, S.R. and Jurs, P.C., p. 333

QSAR analysis in 2,4-diamino-6,7-dimethoxy quinoline derivatives alpha. -
adrenoceptor antanonists using the partial least squares (PLS) method and
theoretical molecular descriptors, Cocchi, M., Menziani, M. C., Rastelli, G. and De
Bendedetti, p. 340

199EEI0EE LS KX BEEH., £, H
QSAR on substituted salicylamides using PLS with implementation of 3D MEP
descriptors, Norinder, . and Hohberg, T, p. 1

An application of un supervised neural network methodology (Kohonen topology-
preserving mapping) to QSAR analysis, Rose, V. §. Croall, I. F. and Macfie, II. J.

— 2% —




;,p6
‘Model-based LFER parameters and: QSAR of llgand B -adrenoceptor interactions. T.
Equilibrium models and parameters of B adrenerglc effectuatlon, Dove, -S. and
franke, R., p. 16

Model~based LFER parameters and QSAR of ligand- B -adrenoceptor interactions. 2.
Estimation of QSAR-of agonistic potency and receptor affinity in a series of B -
adrenergic phenethanolamines, Dove, . ‘and Franke ., p. 23

3-Hydroxy-3-methylglutaryl coenzyme a reductase: molecular modellng, three-
dimensional structure-activity relationships, inhibitor design, Motoc I., Sit,
S.Y., Balasubramanzan N. and Wright J.J., p- 30

A strategy fpr ranklng env1ronmentally ocouring chemicals. 4. Development of
chemical model systems for characterization of halogenated aliphatic hydrocarbons,
Lindgren; F. Erzksson L., llellberg, 'S., Jonsson, 'J. 'Sjostrom, M. and Wold, S., p.

36

The electrotopological State an atom index for QSAR, Hall, L.Il., Mohny, B. and Kier
L.8., p. M3 § o :

JOURNAL OF CHEMICAL INFORMATION AND COMPUTER SCIENCES

1991E831%8 28 AR XEH. £H .8 '
Papers dedicated by his students and colleagues to Michael F. Lynch in reeognltlon
of ‘his 25 years at the Unlver51ty of Sheffield.

A Tribute to Michael F. Lynch, G. W. A Milne and Peter Willet, p. 175

Integration of Microcomputer and Malnframe Information Systems, Witliam 6. Town, p.
176

Some Oservations on Piercemeal Electronic Publlshlng Solution in the Pharmaceutlcal
Industry, Wendy A. Warr, p. 181

The Development of Version 3 and 4 of the Cambridge Structural Database System,
Frank H. Allen, John E. Davies, Jean.]. Galloy, Owen Johnson, Olga Kennard, Clare -F.
Marcrae, Elenor M. Mitchell, Gary F. Mitchell, J. Michael Smith, and David G.
Watson, p. 187

Chemical Abstracts Service Chemical Registry System. 13. Enhanced Handling of”
Stereochemistry, J. E£. Blackwood, P. E. Blower, Jr., S. W. Layten, D. . Lillie, A
I. Lipkus, J. P. Peer, (. Qian, L. M. Staggemborg, and C. E. Watson, p. 204

Classification of Chemical Reactions: Potential, Possibilities, and Continuing
Relevance, David Bawden, 'p. 212

AUTONOM: System for Computer Translation of Structural Diagrams into IUPAC-
Compatible Names. 2. Nomenclature of Chains and Rlngs, L. Goebels, A. J. Lawson,
and J. L. Wisniewski, p. 216 :

Atom~by-Atom Searching Using Massive Paralleism. Implementation of ‘the Ulmann
Subgraph Isomorphism Algoriothm on the Distribution Array Processor, Peter Willet,
Tevence Wilson, and Stewart F. Reddaway, p. 225

Computer Storage and Retrieval of Generic Chemical Structures in Patents. 11.
Theoretical Aspects of the Use of Structure Languages in a Retrieval Systenm,
Winfried Dethiefsen, Michael F. Lyach, Valerie ]. Gillet, Ceoffrey M. Downs, John
D. lotliday, and John M. Barnard, p. 233 .

Computer Storage and Retrieval of Generic Chemical Structures in Patents. 12.

oo —



Principles of Search Operations Involving Parameter Lists: Matching-Relations, User:-
Defined Match Levels, and Transitien from'the: Reduced:Graph-Search to the Refined
Search Wznfrted Dethlefsen Michael F. Lynch, Valerze J. Gillet, Geoffrey M. Douns,
John D. Holliday, and John M. Barnard, p. 253 ‘ sl

Computer Storage and. Retrieval of Generic Chemical Structures in Patents. 13.
Reduced Graph Generation, Vlerie J.. Gillet, Geoffrey M. Douns, John D. lolliday,
Michael F. Lynch, and Winfried, Dethlefsen, p.-260 :

A LISP Program for the Generation of TUPAC Names from Chemical Structures, KW
Raymond p. 270 :

A Database of Lipid Phase Transition Temperatures and Enthalpy Changes, Martin
Caffrey, Denis Moyniham, and .Jacqueline llogan, p. 275 EI

Structure Searches in Patent«therature: A Comparison Study between -IDC GREMAS and

Derwent Chemical Code, Karl lleinz Franzreb, Pia Hornbach, Claudia Pahde, Gottfried
Ploss, and Jurgen Sander, p. 284

A'Spatial Database Manager for a Generic Image Understanding SyStem, b. C. Mason, C
0ddy, A. J. Rye, S. B. M. Bell, M. Illingworth, K. Preedy, C. Angelikaki, and [
Pearson, p. 290 : : ’ : : :
Technical Data Interchange Using Tabular Formats; Philip M. Sargent p ©297

Computer- A351ted Predlctlon of Normal B0111ng P01nts of Furans, Tetrahydrofurans,
and Thiophenes, David T. Stanton, Peter C. Jurs, and Martin G. Hicks, p. 301

Resolution of Amblgu1t1es in Structure- Property Studies by Use of Orthogonal
Descriptors, Milan Randic, p. 311

The Beilstein Structure Registtry System. 1. General Design, Laszlo Domokes, p. 320

The STAR F11e ‘A New Format for Electronlc Data Transfer and Archiving, Sydney RA
Hall p. 326

Enumeration of Monocyclic and Bicycle Carbon Skeltons, Camden A. Parks and James B
Hendrickson, p. 334 . .

Enumeration and Classification of Benzenoid Hydrocarbons. 17. Further Developments
for Constant-Isomer SerleS, Sven. J. Cyvin, p. 340 .

Clustering a Large Number of Compounds 2. Using the Connectlon Machine, Rabert
Whaley and Louis llodes, p. 3u5

Clusterlng a Large Number of Compounds 3 The Limit of Classification,.louis Hodes
and Alfred Feldman, p. 347

COMPUTER SOFTWARE REVIEWS : .
Winwood, Reviewed by Clemens Jochunm, p 350

The NIST/EPA/MSDC Mass Spectral Database PC Version 3 0, Reviewed by Stephen R.
lelter, 'p. 352 . o . S

Pro- Search Pro-Cite, and Blbllo—Llnks Reviewed by Stephen R Heller, p. 354
The PESTICIDER DlSk Rev1ewed by Karl R. Schnetder p. 355: .
BOOK REVIEWS

Computational Geometry: Curve and Surface Modellng By Su Bu qlng and L1u Dlng—Yuna,
Reviewed by Richard W.: Counts, . 358 . . ‘ .




Chemical Information Souces. By Gary Wiggins, Reviewed by David K. Joknson, p. 358
Using dBASE IV 1.1 By Edward Jones, Reviewed,by StephenkR. Heller, p. 359

Window 3: The Complete Referebce. By Tom Sheldon, Reviewed by Stephen R. Heller, p.
359

The Chitin Sourcebook: A Guide to the Research Literature. By E. R. Pariser-and
Donald P. Lombardi, Reviewed by Maria L. Bade, p. 359

The Beilstein Online Database: Implementation,. Content, ‘and Retrieval, Reviewed by
Guenter Grethe, p. 360
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MEETINGS

7-9 October 1991.

Second Symposioum on High Performance Computing.

Monpellier, France.

Contact: CNUSC, SHPC Secretariat, 950, rue de Saint Priest, BP 7229, 34184
Monpellier Cedex U4, FRANCE (33-67-14-14-14; FAX: 33-67-52-37-63; e-mail:
SHPC@FRMOP11.Bitnet).

18-22 November 1991.

SUPERCOMPUTING 1991.

Albuquerque, -NM.

Contact: Raymond L. Elliott, MS B-260. P. 0. Box 1663, Los Alamos Natlonal
Laboratory, Los Alamos, NM 87545 (505-667-1449).

2-T December 1991.

Materials Research Society Meeting.

Boston, MA.

Contact: David Sours, Maberials Research: Soclety, 9800 McKnlght Rd —Ste.. 327,
Pittsburgh, PA 15237 (412-367-3003; FAX: 412-367-4373).

9-13 February 1992.

Biophysical Society Meeting (Joint Meeting with ASBMB).

Houston, TX.

Contact: Emily Gray, Biophysical Society Room 3209, 9650 Rockville Pike, Bethesda,
MD 20814 (301-530-7010; FAX: 301-530-7133).

5-10 April 1992.

San Francisco, CA.

‘Contact: Americal Chemical Society, Meetings Dept., 1155 16th St., NW, Washington,
DC 20036. (202-872-14396).

8-11 June 1992.

28th Annual Meeting of . the Drug Information Association.

San Diego, CA.

Contact: Drug Information Association, P. 0. Box 3113, Maple Glen, PA 19002 (215-
628-2288; FAX: 215-641-1229).

9-16 August 1992.

Americal Crystallographlc A55001at10n Meetlng

Pittsburgh, PA.

Contact: Bryan Craven,fDept of Crystallography, University of Pittsburgh,
Pittsburgh, PA 15260.

23-28 August 1992. )

204th ACS National Meeting.

Washington, DC. '

Contact: Amerlcal Chemical Soelety, Meetlngs Dept 1155 16th St., NW, Washington,
DC 20036. (202-872-4396).

#-~10 October 1992.

ELMAU 4: Computational Methods in Chemical Design.

SchloB Elmau, GERMANY.

Contact: K. Thewes, Max-Planck-Institut fiir Kohlenforschung, Kaiser-Wilhelm-Platz 1,
D-4330 Miilheim a. d. Ruhr, GERMANY (49-208-30-64-88; FAX: 49-208-30-46-07).

16-20 November 1992.
SUPERCOMPUTING 1992.



Minneapolis, MN. .
Contact: Bill Buzbee, National Center for Atmospheric Research, 1850,Tab1e Mesa Dr.,
Boulder, CO 80307 (303-497-1204).

28-29 November 1992.

SUPERCOMPUTING 1992.

Paris, France. )
Contact: Charles Omana, U.S.Embassy, 4, avenue Gabriel, 75382 Paris Cedex 08, FRANCE
(33-1-42-96-12-02; FAX: 33-1-LU2-66-48-27) or in the U.S.: Don Dowd Communicatins,
Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-0937).

1 December 1992.

SUPERCOMPUTING 1992.

Stockholm, SWEDEN.

Contact: Robert Connan, Commercial Counselor, Embassy of the United States,
Stockholm, SWEDEN (U46-8-783-53-00; FAX: U6-8-660-91-81) or in the U.S.: Don Dowd
Communicatins, Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-
0937) . V

4 December 1992.

SUPERCOMPUTING 1992.

London, U. K.

Contact: Jere M. Dabbs, Commercial Attaché, Embassy of the United States, London
ENGLAND (44-1-499-9000; FAX: Uh-1-U491-4022) or in the U.S.: Don Dowd Communications,
Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-0937).




COMPUTERS & CHEMISTRY

1991EEE1583S HXBEH. £E. H .
Grineisen parameters of a hexagonal close-packed lattice, Alicias Batana, Celia
Finazzi de Andrade and Ines Gomez, p. 179 '

Molly-a language for typesetting moleéulér structure diagrams, Koy T. Ing, p. 185

Computation of molecular electrostatic potential: an efficient’ algorithm and
parallellzatlon Shridhar R. Gardre, Sangeeta Bapet and Indira Shrivastava, p. 203

A rapid scanning spectrophotometer: applications to some spectroelectrochemical
experiments, B. Fourest, F. David, E. Hallier, N Borome, A. Richard, D. Lecouturier
and 6. Lalu, p. 207

A rapid method for determining excited state surface parameters and bond length in
diatomic molecules and bond length in diatomic molecules and calculating
wavefunctions for Frank-Condon factors using the quantum momentum method, S. C. Lee
and Soo -Y. lee, p. 215 .

Calculatlon of the effective charge of crystals and its volume dependence, A. Batana
and J. A. 0. Brune, p. 225

Softuware Nute ] .
A convolution algorithm for linear-sweep voltammetric data at unequally spaced
times, Jose Miguel Rodriguez Mellade, p. 235

Book Revieuws
Methods in Computational Chemistry, Vol. 3: Concurrent Computational in Chemical
Calculations, edited by Stephen Wilson, Terry W. Clark, p. 237

PCs for Chemists, edited by J. Zupan, Delos F. DeTar, p. 238

Large Order Perturbation Theory and Summation Methods in Quantum Mechanics, by G. A.
Arteca, F. M. Fernandez and E. A. Castro, Jerzy Cioslowski, p. 238

A selection of Papers Presented at THE SECOND BIENNIAL WORKSHOP ON MOLECULAR
MECHANIS AND MOLEGULAR DYNAMICS :

A new steric substituent constant Qs based on molecular mechanics calculations,
Minoru Hirota, Kezuhise Sakakibara, Tamiki Komatsuzaki and [kuo Akai, p. 241

Conversion of ab-initio force fields and structures to molecular mechanics energy
functions, K. Palmo, L. -0. Pietila and S. Krimm, p. 2U9

New approaches to potential energy minimization and molecular dynamlcs algorlthms,:
Tamar Schlick, p. 251

Dynamical analysis of the conformation of the active site of porcine pancreatic
elastase in native and Michaelis complex states. Molecular dynamics simulation, M.
Geller, A. Laczkowski, S. M. Swanson and E. F. Meyer Jr., p. 261

Study of the water behavior into a ferrierite zeolite by molecualr dynamics
simulations, Laurence Leherte, Jean-Harie Andre, Eric 6. Derouane and Daniel P.
Vercauteren, p. 273

Numerical modelling of the action of acetolactate synthase isozyme II using simplex
optimization, J. P. Pufler, p. 287



JOURNAL OF CHEMICAL INFORMATION AND COMPUTER SCIENCES

199VES3IRESS (8A) MXEH. FZ. H

A Stereochemically Accurate Chemical Substance Database Based on the Systematic
Names of Organic Compounds. 1. Low Molecular Weight Organic Compounds, Keisuke Araki
and Masanori Kaji, p. 363

CIAC Comprehensive Information System of Rare Earths, Lu XYu, Guoquan Li, Shuyun
Wang, Changyu Hu, Yuhong Jiang, Yonghui Yiao, Yunde Yiao, and Xiangyu Lu, p. 375

MAPOS: A Computer Program for Organic Synthesis Design Based on Synthon Model of
Organic Chemistry, Ludek Matyska and Jaroslav Koca, p. 380

Fast Drug-Receptor Mapping by Site-Directed Distances: A Novel Method of Predicting
New Pharmacological Leads, Andrew S. Smellie, G. M. Crippen, and W. G. Richards. p.
386 )

Computer-Assited Infrared Identification of Vapor-Phase Mixture Components, Barry
Wythoff, Xiao Hong-Kui, Steven P. Levine, and Sterling A. Tomellini, p. 392

THERM: A Computer Code for Estimating Thermodynamic Properties for Species Important
to Combustion and Reaction Modeling, fdward R. Ritter, p. 40O

An Integrated Approach to Three-Dimensional Information Management with MACCS- 3D
Osman F. Gunter, David W. Hughes, and Lise M. Dumont, p. LO8

A New Method of Computer Representation of Stereochemlstry Transformlng a
Stereochemical Structure into a Graph, Tatsuya Akutsu, p. W1y

Compact Numeric Alkane Codes Derived from IUPAC Nomenclature, Scott Davidson, p. W17

Isocodal and Isospectral Points, Edges’ and Pairs in Graphs and How To Cope with
Them in Computerlzed Symmetry Recognition, Gerta Rucker and Christoph Rucker, p.
u22 '

COMPUTER SOFTWARE REVIEWS
RISKPRO: Environmental Pollution Modeling System, Reviewed by Walter L. Mcleod and
Robert G. Butz, p. W27

Printer Fonts: Blstream Facelift and HP Type Director 2.0, Reviewed by Stephen R.
Heller, p. 429

The Beilstein Current Facts in Chemistry CD ROM, Reviewed by Stephen R. Heller p-
430

Seiko Smart Label‘Printer, Reviewed by Stephen R. Heller, p. U35

The PC Version of the Mass Spectrometry Bulletin, Reviewed by Stephen R. HelleT p-
B35

BOOK - REVIEWS ] :
Strategies in the Electronic Information Indiistry-—A Guide for the 1990s. BY Harry
Collier, Reviewed by Stephen R. Heller, p. U438

)
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Computatlonal Chemistry

VOLUME 12 / NUMBER 5 / JUNE 1991

Molecular Topology. IV. Regressive Vertex Degrees (New Graph
Invariants) and Derived Topological Indices
Mircea V. Diudea, Ovidiu Minailiuc, and Alexandru T. Balaban , p. 527

Correlation of Singlet-Triplet Gaps for Aryl Carbenes Calculated by
MINDO/3, MNDO, AM1, and PM3 with- Hammett-Type Substituent
Constants
Rafik Karaman, Jun-Tsu Luke Huang, and James L. Fry + P.536

‘Chemical Shift Bond.Derivatives for Molecules Containing First-Row Atoms
D.B. Chesnut and D.W. Wright , p.546

The Hylleraas-CI Method in Molecular Calculations. 1II. Implementatlon and
Numerical Verification of a Three-Electron Many-Center Theory
D. Frye, A. Preiskorn, and E. Clementi  P.560 . -

Conformational Preferences of XONOz Systems X = H F, C}, CH;,) from
Ab Initio Techniques: ‘
Brian J. Smith and- Colin J. Marsden ;D 565

The Incorporation of Hydration Forces Determined’ by Continuum
Electrostatics into Molecular Mechanics Slmulatlons
R.J. Zauhar. + ©.575 »

An Examination of Intermolecular and I'ntmmolecular Hydrogen Bonding
in Biomolecules by AMl and MNDO/M Semlemplncal Molecular Orbital
Studies ;

Maged Khalil, Robert J Woods Donald F Weaver and
Vedene H. szth Jr., p. 584

A Comparative Study of the Simulated-Annealing and Monte Carlo-with-
Minimization Approaches to the Minimum-Energy Structures of
Polypeptides: [Met]-Enkephalin
Akbar Nayeem, Jorge Vila, and Harold A Scheraga '+ P- 594

Geometry Optimization in Cartesian Coordinates: The End of the Z- Matrlx‘?
Jon Baker and Warren J. Hehre, p.606 :

Computation of Spectroscopic Properties of van der’ Waals Systems
from Post-SCF Ab Initio Potentials Including the EICP Alterndtive
Counterpoise Technique .

S. Tolosa, J. Espinosa; and F.J. Olivares del Valle r P- 611

Can the Lennard-Jones 6-12 Function Replace the 10-12 Form in Molecular
Mechanics Calculations?
David M. Ferguson and Peter A. Kollman , -P.620

A Method for Modeling Icosahedral Virions: Rotational Symmetry Boundary
Conditions :
Tahir, Cagwn, Michael Holder, and B. Montgomery Pemtt 1 P. 627

Molecular Simulations of DD-Peptidase, a Model f-Lactam-Binding Protein:
Synergy between X-Ray Crystallography and Computational Chemistry :
Donald B. Boyd, John D. Snoddy, and Ho-Shen Lin, p.635 ..



Computational Chemistry

VOLUME 12 / NUMBER 6 / JULY/AUG 1991

Searching for Conformers of Nine- to Twelve-Ring Hydrocarbons
on the MM2 and MM3 Energy Surfaces: Stochastic Search for
Interconversion-Pathways
Martin Saunders , p.645

A New Strategy for the Evaluation of Force Parameters from Quantum
Mechanical Computations ‘
Carlos Alemdn, Enric I. Canela, Rafael Franco,.and Modesto Orozco ,’ D.66 4

PM3 Study of the Proton Affinities of 2- 3, and 4- Monosubstxtuted
Pyridines in the Gas Phase
Miroslaw Szafran and Jacek Koput, p.675 -

Atom Based Parametrization for a Conformationally Dependent
Hydrophobic Index
Angelina Kantola, Hugo O. Vzllar and Gilda H. Loew, .p. 681

MRD-CI Potential Surfaces Using Balanced Basis Sets. VI. -
Correlation of Bond Order with Bond Function Composmon for
First-Row Diatomic Molecules =
V.J. Barclay and James S. Wright , 0.6 90

Bond Functions, Covalent Potential Curves, and the B3315 Set
Superposition Error . .
James S. Wright and VJ Barclay i P 697 ,

A Topological Analysis of Molecular Electrostatic Potent1a1 on
van der Waals Surfaces for Histamine and 4- Substltuted Derlvatlves as
H;-Receptor Agonists
Gustavo A. Arteca, Alfonso Herndndez-Laguna, Juan J. Randez,
Yves G. Smeyers and Paul G. Mezey, p.705

Parametrization of Calcium Binding Site in Proteins and Molecular
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The hypothetical active site lattice - in vitro and in vivo exploratin using a
three-dimensional QSAR technique, A. M. Doweyko, p. 273

Algorithmic Approaches and Mlscellaneous Toplcs p. 287

Factorization and recursion relations of the matching and characteristic polynomialé
of periodic polymer networks, #. Hosoya, p. 289

Computer—aided generation of IUPAC nbmenclatures for écyclic compounds, #. Abe, S.:
Takahashi and Shin-ichi Sasaki, p. 307

Hiickel and Mobius cyclic'conjugated molecules, N. Mizoguchi, p. 325

Hamiltonian graph representation of zeolite frameworks and Si, Al ordering in the
framework, ¥. Sato, p. 311 :

Graph theory and the PPP method, K. Balasubramanian, p. 353
'Reassessing the‘transformation‘step-in factor theory. The case fof é non-orthogonal

transformation matrix, A. Muller, p. 363

JOURNAL OF MOLECULAR GRAPHICS

INUEBEIBE2S (6A) A XEH ., F&F. H
Efficient method for the generation and display of electrostatic potentlal surfaces
from ab-initio wavefunctions, W. A. Sokalski and S. F. Sneddon, p. Th .

Number of residues in a sphere around a certain residue can be used as a hydrophobic
penalty function of proteins, K. Toma, p. T8

Prgram for the visualization of inorganic crystals, A Dietrich and B. Matgret p-
85

Model Structure for the human blood coagulation agent B —facﬁor XI1a, M. J. Ramds,
p- 91

(+)-Octathydro-2-methyl-traens-5(1 # )-isoquinolone methiodide: A probe that reveals
a partial map of the nicotonic receptor's recognition site,. C. E. Spivak, J. A.
Walters, J. S. Yadav, W. -C. Shang, M. Hermsmeiter, R. F. Liang and T. M. Gund, p.
105

Stereo viewing on the PC/AT with EGA graphlcs, 6. Chelvanayagam and L. McKeaig, p.
115 ‘ :

Novel method for the display of multivariate data using at'neural networks, p. I
Livingstone, G. Hesketh and D. Clayworth, p. 115 :

NEW PROGRAMS
ADAPTU: Animated dynamics analysis program at Tiibingen Unlver51ty, M. Krug and G.
Folkers, p. 119
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HAMOG: Molecular graphics program for chemistry, biochemistry, molecular biology and
enzyme research ¥. Brandt M. Wahab, H. Schinke, I. Thondorf and A. Barth, p. 122

TEQUILA: Dlsplaylng molecular distance maps, A. Wilton, F. Muller-Plathe and W.
Smith, p. 127 ‘ . -

TETRAHEDRON COMPUTER METHODOLOGY

1990FE3XE 28 H X FEHEH. £E. H
HMO Version 1.1: a Hiickel molecular orbital program for the Macintosh, Allaan
Wissner, p. 63 ' ‘

QS-Edit 1.0: a query structure editor for the Macintosh for use with the CAS,Online
Registry and Beilstein databases, Allan Wissner, p. 73

An alternative view of reaction simirarity: citation analysis, W. Todd Wipke and
George Viadutz, p. 83 '

A very fast program for ESR speotrum’simulatipn, Bruno Bi enfait_, p. 109

A PC program for caleulation of dihedral angles from 'H NMR data, Carlos M. Cerda-
Garcia-Rojas, L. Garado Zepeda and Perdo ]oseph -Nathan, p. 113

Contents of Disks 3t0 6

Disk 3:  CONTENTS.ASC contents and descriptions of alli files on disks 3-6; EDITOR.ASC, editorial; ».asc, ASCi! files
of papers in this issue; CHEMTEXT.ARC, ChemText document files for Nathan and Wlpke papers compressed

in archive,

Disk4: ».ARC, compressed source and executable files for Bienfait's ESR program; INSTALL.BAT, file to install and
unpack the ESR program and manuals,

Disk5:  RXCITE subdirectory: data files for Wipke and Vladutz paper, see READ.ME for detailed description. ALTONA

subdirectory; source code and executable program for Nathan NMR paper.

Disk 6: Macintosh® format contains CONTENTS.ASC, the complete contents of all disks in this issue; ».MSW, -

Microsoft Word document files for papers in this issue; » ASC the ASCII version of all papers LORENTZ.C,
source code for one of Bienfait's programs for ESR . ;

HMO 1.1 folder: Wissner HMO program for Macintosh,

HMO data folder: Data for HMO 1.1 program

QS-Edit 1.0 folder: Wissner quety program for CAS and Beilstein
Structure folder: Templates used by QS-Edit 1.0
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< Computers in Chemistry>
....Program Chairman G.W.A.Milne.
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Spectral Simulation

Tuesday ‘
The Beilstein Database

Pedagogical Symposium on Graph Theory in Chemistry

¥Wednesday
Chemical Applications of Graph Theory

Thursday
3D Database

Friday
General Papers
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MEETINGS

2-T December 1991.

Materials Research Society Meeting.

Boston, MA. ) ' :

Contact: David Sours, Materials Research Society, 9800 McKnight Rd. —Ste. 327,
Pittsburgh, PA 15237 (412-367-3003; FAX: 412-367-4373).

9-13 February 1992.

Biophysical Society Meeting (Joint Meeting with ASBMB).

Houston, TX.

Contact: Emily Gray, Biophysical Society Room 3209, 9650 Rockville Pike, Bethesda,
MD 20814 (301-530-7010; FAX: 301-530-7133).

5-10 April 1992.

San Francisco, CA.

Contact: Americal Chemical Society, Meetings Dept., 1155 16th St., NW, Washington,
DC 20036. (202-872-U4396).

8-11 June 1992. ;

28th Annual Meeting of the Drug Information Association.

San Diego, CA.. )

Contact: Drug Information Association, P. 0. Box 3113, Maple Glen, PA 19002 (215-
628-2288; FAX: 215-641-1229).

9-16 August 1992.

Americal Crystallographic Association Meeting.

Pittsburgh, PA.

Contact: Bryan Craven, Dept. of Crystallography, University of Pittsburgh,
Pittsburgh, PA 15260. .

23-28 August 1992.

204th ACS National Meeting.

Washington, DC.

Contact: Americal Chemical Society, Meetings Dept., 1155 16th St., NW, Washington,
DC 20036. (202-872-4396).

4-10 October 1992.

ELMAU 4: Computational Methods in Chemical Design.

SchloB Elmau, GERMANY.

Contact: K. Thewes, Max-Planck-Institut fiir Kohlenforschung, Kaiser-Wilhelm-Platz 1,
D-4330 Miilheim a. d. Ruhr, GERMANY (49-208-30-64-88; FAX: 49-208-30-146-07).

16-20 November 1992.
SUPERCOMPUTING 1992.



Minneapolis, MN.
Contact: Bill Buzbee, National Center for Atmospheric Research, 1850 Table Mesa Dr.,
Boulder, CO 80307 (303-497-1204).

28-29 November 1992.

SUPERCOMPUTING 1992.

Paris, France. ,
Contact: Charles Omana, U.S.Embassy, Y4, avenue Gabriel, 75382 Paris Cedex 08, FRANCE
(33-1-142-96-12-02; FAX: 33-1-42-66-48-27) or in the U.S.: Don Dowd Communicatins,
Inc., P. O. Box 1059, Belmont, CA 9L002 (415-593-9899; FAX: 415-593-0937). '

1 December 1992.

SUPERCOMPUTING 1992.

Stockholm, SWEDEN. »
Contact: Robert Connan, Commercial Counselor, Embassy of the United States,
Stockholm, SWEDEN (46-8-783-53-00; FAX: 46-8-660-91-81) or in the U.S.: Don Dowd
Communicatins, Inc., P. 0. Box 1059, Belmont, CA 94002 (415-593-9899; FAX: 415-593-
0937). : ‘

L December 1992.

SUPERCOMPUTING 1992.

London, U. K. o
Contact: Jere M. Dabbs, Commercial Attaché, Embassy of the United States, London,
ENGLAND (U4-1-499-9000; FAX: L4li-1-491-4022) or in the U.S.: Don Dowd Communications,
Inc., P. 0. Box 1059, Belmont, GCA 94002 (415-593-9899; FAX: 415-593-0937).
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