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2.0 kHz (top) and 3.1 kHz (bottom). Moment analysis16 gives 
the chemical shift tensor elements <rn, <T22,

 a r |d 033 found in Table 
(, from which the chemical shift anisotropy, Ao-, and the axial 
asymmetry, r;, are calculated. Ac is a measure of deviation from 
spherical symmetry and corresponds roughly to the width of the 
sideband envelope, while TJ = 0 for axially symmetric chemical 
shift tensors.17 Linear alkyl Hg(II) complexes with no secondary 
bonding interactions are known to possess huge shift anisotropics 
(5000-7000 ppm);'8 accordingly, Harris and Sebald were unable 
to obtain meaningful solid-state spectra for linear organomercury 
species.14 The Ao- obtained for I, -176 ppm (Table I), indicates 
a high degree of charge symmetry around Hg(II), reflected further 
in the nearly axially symmetric value for r;. Hg(II) in Hg(SBul)2 

(II) is surrounded by a very distorted tetrahedron of bridging 
thiolates in the solid state;19 consequently, a larger shift anisotropy 
(-478 ppm) is found. Thus, our data reveal that CPMAS 199Hg 
NMR is sensitive to changes in geometry within a given coor
dination number. The difference between the isotropic solid-state 
and solution chemical shifts («100 ppm) in both I and II highlights 
the problems implicit to interpretation of solution NMR in rapidly 
exchanging Hg-thiolate systems that are prone to ligand disso
ciation; titration of Hg(II) with 4-chlorothiophenolate shows that 
the chemical shift is dependent on ligand concentration, ap
proaching the solid-state shift at high RS"/Hg(II) ratios.20 

Solid-state spectra for two structurally characterized planar 
three-coordinate Hg(II) thiolates, [(n-C2H5)4N][Hg(SBut)3]4,5b 

(III) and [(n-C4H9)4N] [Hg(SPh)3]21 (IV), exhibit substantially 
higher shift anisotropy (-821 and -978 ppm, respectively) and 
asymmetry (0.6-0.7) than the tetrahedral thiolates (Table I); from 
differences in A<r and JJ, three- and four-coordinate complexes are 
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Scientific Reference System. SRS Version 5.0 and SRS+. Trinity 
Software: P.O. Box 960, Campton, NH 03223. List price: SRS-Version 
5.0, $60.00; SRS+, $95.00. 

Scientific Reference System is a program for Apple Macintosh com
puters that enables the user to import, store, index, and retrieve abstracts 
from on-line data services. The program imports text saved from a 
database search directly onto a HyperCard stack. An Apple Macintosh 
computer with at least 1 megabyte of memory and two 800K disk drives 
or one disk drive and a hard disk are required for the operation of this 
program. In terms of convenience, a hard disk is strongly recommended. 
HyperCard version 1.2 or higher is also necessary and is supplied on the 
program disk. The principal difference between SRS-version 5.0 and 
SRS+ is that the latter, in addition to importing abstracts from STN-
CAS Online, also imports texts from BRS and Dialog CAS-Online, BRS 
and Dialog Medline, Agricola, and Medline Silver Platter databases. 

The information imported from the on-line session is displayed on a 
reference card containing seven fields: title, authors, reference, year of 
publication, keywords, abstract number, and complete abstract. Each 
card also has an initially hidden "Note Pad" that is quite useful for 
adding additional comments or notations about the reference. Substantial 
space (30K) for text is available in this particular field. Indeed, the 
manual suggests that the contents of an entire paper can be accommo
dated if need be. The reference card itself can be easily edited and 
chemical structures can be pasted-in from a suitable structure drawing 

easily distinguished. As seen in the four-coordinate compounds, 
la values are also sensitive to geometric variations among planar 
three-coordinate species. The greater distortion of IV toward a 
T-shape, relative to the more trigonal complex III, is reflected 
in a 159 ppm increase in Aa. The close agreement between 
solid-state and solution isotropic shifts for both three-coordinate 
species implies that the predominant species in solution is 
three-coordinate, corroborating X-ray absorption studies on the 
H g ( S B u V analogue.22 

Analysis of the published solid-state spectrum14 for Hg(OOC-
CH3)2 (V) yields a large anisotropy, -1656 ppm, that exceeds the 
ACT for trigonal compounds. Contrary to the four-coordinate label 
employed by Harris and Sebald, the compound is best described 
as two-coordinate linear, with three additional secondary bonding 
interactions [2 + 3] with neighboring acetate oxygen atoms 
(Hg-O1 = 2.06 A, Hg-O2 = 2.09 A, Hg-O3 = 2.71 A, Hg-O4 

= 2.76 A, Hg-O5 = 2.75 A; ^O1-Hg-O2 = 176°).9 '" The 
anisotropy is considerably reduced in comparison to purely linear 
species, but an order of magnitude greater than that observed for 
complexes with a primary coordination number of 4. Thus, while 
the secondary oxygens in Hg(OOCCH3)2 are well outside the 
covalent-bonding distance for Hg(II)-O, they influence the ob
served anisotropy. 

The ease with which CPMAS '99Hg NMR can distinguish 
between three- and four-coordinate Hg(II) thiolates, yield in
formation concerning structural distortion within a given coor
dination number, and clarify the role of secondary interactions 
makes it a powerful probe of Hg(II) coordination chemistry. 
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program. The user can also create reference cards containing data not 
necessarily imported from an on-line search. A major drawback to 
indexing a stack of references containing a large number of cards is the 
limit of nine available categories for creating index terms. This problem 
can be overcome relatively easily by generating additional sub-stacks that 
can be used, in essence, to extend the number of indexing terms if desired. 
However, crossfiling is most efficient when all cards are in one stack. The 
stack can be searched using terms composed of single words, multiple 
words, or parts of words. Cards will be located that display the searching 
term(s) in any of the fields. A very useful feature of this system is the 
ability to create and save a citation list of the entire reference stack. The 
citations can be formatted to conform to the standards of a selected 
journal. For example, American Chemical Society Journal style can be 
selected from a rather extensive list of international journals and all 
citations will be arranged accordingly. 

All in all, this appears to be a useful program for collecting and 
organizing information obtained from on-line data services. The in
struction booklet is clearly written and the program itself is quite easy 
to learn. However, since the nature of the data provided by the various 
on-line databases is necessarily restricted, the value of this program to 
a given user will be a function of how that individual collects, stores, and 
evaluates information gleaned from the current chemical literature. 
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