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Carr Laboratory, Department of Chemistry
MOUNT HOLYOKE COLLEGE
South Hadley, Massachusetts 01075
Telephone 413 538-2214

24 October 1975

Professor Bernard L. Shapiro
Department of Chemistry
Texas A&M University

College Station, TX 77843

Dear Barry,

Magnetic Tape Storage of Diagnostic Programs

We have suffered innumberable instances of frustration when attempting
to run diagnostic programs for our HA-100-Digilab NMR-3 FT system. Three
fundamertal reasons for the frustration are: an extremely tempermental
paper tape reader; physical deterioration of the paper tapes; and the
length of the more useful diagnostic programs. Any combination of these
three circumstances would often result in either failure to load the program
or an excessive amount of time spent to accomplish a successful loading.
The availability of a magnetic tape assembly suggested, to us, the possibility
of storing the diagnostic programs on magnetic tape with the consequent
elimination (at worst, amelioration) of the three problems.

We have now devised a procedure for storing the diagnostics on magnetic
tape, thus permitting quick and easy loading of the core memory. An addi-
tional advantage, because of limited magnetic disk space, is the capability
of storing, with rapid access, the Assembler and Editor programs and any
user originated program up to a length of approximately 3900, data words
(core memory is 40967q). Compared to the normal loading of our diagnostics
which requires a functional teletype and computer, our new procedure requires
“a functional magnetic tape assembly and computer but has the option of the
normal rwoutine if the tape assembly is disabled. A big benefit is the decrease
in time consumed while loading since the entire core memory is loaded in
approximately 2 seconds.

The procedure requires the addition of metallic sensing strips to a blank
tape for the purpose of separating program files and incorporates part of the
magnetic tape bootstrap program provided by Digilab. Although the present
procedure software is specific for Digilab diagnostics, Nova computer, and
Kennedy tape assembly, the basic steps are, probably, easily adapted to other
systems. A detailed description, along with a copy of our present procedure
software, is available upon request.

A good description of the operation is "crude but effective'.

Sincerely yours,

R o "':;/; > e
c“:‘y—-‘f) A—MAW /szﬁﬁz ///f Czmad st
Curt P. Beeman Kenneth L. Williamson

Postdoctoral Fellow Professor of Chemistry
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Die chemischen Verschiebungen sind fiir C-7 {= 16.00 ppm, c-7' { = s6.00 ppm,

C-1.6 §= 38.6 ppm und C-1.6" § = 129.2 ppm. Es ergaben sich keine wesentlichen
Unterschiede in den T =Werten der beiden Messreihen.

Rls Aktivierungsparameter fiir die Reaktion 1 = 1' ergeben sich folgende Werte:

EA=1{:.8 + 0.4 kcal/Mol; ¢H’é=, lo.4 + 0.4 kcal/Mol;AG £ lo.6 + 0.6 kcal/Mol;
ag® = 1 + 2 cal/Mol . Grad. ’

Flr die Rickreakt{ion 1'= 1 erhdlt man : E, = 9.7 4+ o.b kcal/Mnl;z&H£ = 9.2 &
0.4 kcal/Mol; AG% = 16.4 + 0.5 kcal/Mol;a8 # = -4 & 2 cal/Mol Grad.

Mit freundlichen Griigasen

(H. Diirr) (M. Kausch)

References:

1.) M. G#rlitz und H. Giinther, Tetrahedron 25, 4467 (1969)
2.) N. J. Reich, E. Ciganek und J. D. Roberts, J. Amer. Chem. Soc. 92, 5166 (197o)
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Scientific Division

Abbott Laboratories
North Chicago, lllinois 60064

November 11, 1975

Professor Bernard L. Shapiro
Texas A & M University
College of Science
Department of Chemistry
College Station, Texas 77843

C-H and C~F Coupling Constants

Dear Barry,

We recently had two fluorinated hydrocarbons pass through our lab. Before
they evaporated we measured their ~~C-NMR spectra and present here an analysis
of both their chemical shifts and coupling constants measured from 80%
solutions in acetone-d

6
Ethrane Forane
CHFZ—O-CFZ-CHFC1 CHFZ—O-CHC].-CF3
1 2 3 1 2 3
C1 = 114.3 ppm C1 = 117.1 ppm
J = 261.8 Hz J = 265.4 Hz
C-F _ C-F
J= = 6.0 J= = 229.2
30 CF Z 927 EH = 4.6
C-H ) C-0-C-H :
C2 = 119.1 ppm C2 = 8l.4 ppm
JC-F = 274.4 Hz Jo-c-F = 40.9
J= = 26.9 J= = 5.5
C-C-F _ C~-0-C-F
J= = 4.2 J= = 176.5
3em0-CF o s B o=
£-c-H 7] c-0-C-H
C-0-C-H -
C3 = 95.7 ppm C3 = 122.0 ppm
: = 250,0 Hz J = 278.3
€ F = 40.5 £F -1
C-C-F c-c-H
Joott = 189.9

No.attempt was made toldeterm}Be the relative signs of the couplings. We have
recently reported the "H and F chemical shifts and coupling constants for
ethrane (TAMNMR 175) and now need only to measure 70 and 35c1 to finish the job.

L
i 2 : 4
Richard S. Egan ' : Ruth S. Stanaszek

msg
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to an uncorrected capillary. The small difference could be a result of
a balance between the resonance effect and charge density changes.

There are various other examples in the literature in which multiply-
bonded carbons in negatively charged species regonate substantially
downfield from corresponding neutral compounds. The factors responsible
for the shifts may (or may not) be related to the results for the metal
complexes.

CN™ 168.6 ppm HCN  110.9 ppm CH3CN 117.2 CH3NC 158.7
NCS™ 134.4 CH3NCS 128.7
NCO™ 129.8 CH3NCO 121.5

The overall results suggest that care should be taken in the formulation
of explanations for chemical shift differences even between related
species. In the cases above, a balance between several different factors,
perhaps including changes in the average excitation energies of various
compounds, may be important. Differences in the excitation energies of
carbonyl and thiocarbonyl compounds have already been invoked to explain
the downfield poSition of thiocarbonyl carbons relative to corresponding
carbonyl carbons.

With regard to a_different matter, the program changes suggested by
Lincoln and WrayY are indeed needed if accurate line positions are to

be obtained with the CFT-20. The program as written not only did not
interpolate peak positions correctly, however, but did not interpolate
peak intensities at all, merely giving the intensity of the largest
computer channel. The proposed patch does not change this. The program-
ming changes needed to correct the problem would be tedious but might be
worthwhile for some applications. The patch may be placed with slight
modification in locations 33647 Eo 33666 (right before the Bodenhausen,
Turner and Freeman modification) if it is desired not to destroy the
Sykes routines. More 1nformation will be sent on request.

Sincerely yours,
PMH: nc Paul Mark Henrichs

Chemistry Division
‘Research Laboratories

1 D. Canet, J.-J. Delpuech, M. R. Khaddar, and P. Rubini,
o J. Magnetic Res., 15, 325 (1974).
G. E. Maciel and J. J. Natterstad, J. Chem. Phys., 42, 2752 (1965).

3 J. B. Stother, "Carbon-13 NMR Spectroscopy," PpP. 307-308
4a. G. E. Maciel and D. A. Beatty, J. Phys. Chem., 69, 3920 (1965).

b. H.-O. Kalinowski and H. Kessler, Ang. Chem., 86, 43 (1974).
5" D. N. Lincoln and V. Wray, NMR Newsletter, No. 204, 49
6 (September 1975).

G. Bodenhausen, D. Turner and R. Freeman, NMR Newsletter, No. 201,
9 (June 1975).
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INSTITUTE OF CHEMICAL PROCESS FUNDAMENTALS
CZECHOSLOVAK ACADEMY OF SCIENCE

PRAHA 6-SUCHDOL 2
November 20, 1975
204/2916/Schr

Professor B.L. S hapiro

Department of Chemistry
Texas A & M University

College Station
Texas 77843

U.S.A.

Dear Professor Shapiro:

In a collaboration with groups of
Prof.Lippmaa in Tallinn (Dr.Magi) and Prof. Calas in Bor-
deaux (Drs.Dunogues and Bourgeois) we have investigated
13¢c ana 29

cally crowded trimethylsilyl groups. The experimental re-

Si NMR spectra of several compounds with steri~

sults for some of these compounds are given bellow toget-
her with the data for similar compounds where no crowding
can be expected, ’

Compound - . Chemical shift in (CH )381
group (relative to TM%?
downfield shift is positive)

d 2%1) d"13¢)

para-bis(trimethylsilyl)benzene -4,7 -0.9
ortho-bis(trimethylsilyl)benzene -4.1 2.0
trans-bis(trimethylsilyl)ethene -8.9 -1.7
cis-bis(trimethylsilyl)ethene -~ 11.8 ~0.7

If the sign of the chemical shift difference between
crowded and not crowded molecules can be identified with
the sign of the crowding effect then in the benzene deriva-
tives crowding leads to deshielding of silicon (similarly ’
as it deshields tert.carbon in tert.butylbenzenesl) but in
ethylene derivatives it increases the shielding (as usually
assumed for carbon in analogous compound2 but not found in
tert.butyl ethylenes3).
' With the best regards,
' Sincere

l.Motell E.L.,Lauer D.,Maciel G.E.:J.Phys.CHém.77,1865(1973).

2.Levy G.C.,Nelson G.L.:Carbon-13 Nuclear Magnetic Resonance
for Organic Chemists, p.24.

3.Garratt D.G.,Tidwell T.T.:0rg.Magn.Res.6,87(1974).
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Fig. 1 -14N relaxation times in agueous solutions cf

CTAB and CTAC at 28.5 °C.
References

Reiss Husson, F.

and Luzzati, V., J. Phys. Chen. 68, 3504 (196u).

Berendsen, H.J.C. and Edzes, H.T., Ann. N.Y. Acad. Sci. 204, 459 -(1973).

Wennerstrdm, H., Lindblom, G. and Lindman, B., Chemica Scripta 6, 97
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Professeur PIERRE LASZLO  Institut de Chimie
- Université de Liége
Sart-TzIman par 4000 Lzege 1, Belgique

-

|
NoJember 25, 1975 o
o L
Structures of complexes between Na+ and oxygenated solvents.

Dear Barry,

We have 1nvest1gated solvent exchange in camplexes between the
sodium cation and oxygenated solvents, monltorlng the sodium~23 chemical
shift as a function of composition in blnary mixtures. The data point to
tetrahedral geometries in which each corner is occupied by an oxygen :
coordination numbers are 2 for b1dentate llgands such as ethylene glycol
tetrahydrofurfuryl alcohol or the glymesl and 4 with monodentate ligands
such as THF. The solvent exchange proceeds through 1ntermed.Lates, also of
tetrahedral geometry ‘ ,

_ K Y
species A 2 (intermediate)j ﬁ_r species B

: .. PR
: The geametry of this intermediate is as shown (see on the next
page) . i | i

: oo ‘

All these results and others are con515tent w1th description of
solvent exchange as an associative process, with a trigonal bipyramidal

transition state. Only diglyme and triglyme can occupy diequatorial sites.
The other bidentate ligands are constralned to span apical and equatorial’

positions.

This is the ground work for a étudy ‘of the sodium-sugar inter-
actions, which we are now completing.

With best regards, !

' Sincerely,

Christian DETELLIER |, Pierre LASZLO

PN
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