














MODIFICATION OF SLOW SWEEP UNIT

K.W. Jolley, Do Mallinson, L.H.Sutcliffe and S.M. Walker,
Donnan Chemical Laboratories, The University, Liverpool.

The battery-driven Varian model V-K 3507 slow sweep
unit does not provide a sufficiently stable output to the flux
stabiliser when sweep rates as low as 0.050/82 are being used.
In addaition, the battery output decreases appreciably over a
period shorter than the life-time of the battery. Tong term
stability enables one to calibrate the sweep rate potentiometer
particularly if this is in the form of a ten-turn helipot.

Such a calibration is particularly useful when a HA instrument

is being used for nuclei other than hydrogen. A spectrum can be
run in the HR mode over a wide frequency range and the chemical
shifts may be determined by inspection. The precision is adequate
for selection of a suitable external manual oscillator freqguency

to provide the lock signal.

The stability of the slow sweep unit was improved for the
above purposes by using a zener diode ‘3.9 volts, maximum current
2.5 amps) as a stable voltage source: the circuit used is shown
in figure 1. The stability was improved further by running the
filament transformer T from a constant voltage transformer.

An example of the short term stability is provided by
figure 2 which shows the HR 19F resonance spectrum of the marked

c in CF, CF., CF.I. This particular spectrum has been
F2 group in 3 > > p cula (E)

provosed as a resolution test for lgF spectra . For comparison

purposes the same spectrum run in the HA mode is shown in

figure 3.

(1) Emsley, Feeney and Sutcliffe, "High Resolution Nuclear
Magnetic Resonance Spectroscopy", Volume 1, p. 274, Oxford 1965,
Note that Figure 7.6 is marked incorrectly in this reference.
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DOW CHEMICAL OF CANADA, LIMITED
SARNIA, ONTARIO

August 29, 1966

Prof. B.L. Shapiro

Illinois Institute of Technology
Technological Center

Chicago, Illinois 60616

U.S.A.

Dear Prof. Shapiro:

A Thermometer for Proton Magnetic Resonance Studies

of Adueous Solutions

In a recent investigation of the proton magnetic resonance
chemical shifts of aqueous nonelectrolytes between 0 and 30°C using
a Varian Associates A-60 spectrometer equipped with a V-6057 thermo-
stat attachment, 1t was found that the full instrumental accuracy of
+ 0.5 Hz could not be fully utilized due to sample temperature cycling,
which led to systematic water proton chemical shift variations of
+ 0.7 Hz. Further, the recommended method (1) of sample temperature
determination, by substitution of a methanol standard tube for that of
the sample, was of uncertain accuracy due to the considerable time
lapse of about 20 minutes between the measurements of the sample and
that of its thermally equilibrated methanol thermometer substitute.

To eliminate these uncertainties, without resorting to in-
strumental modifications, it was required to develop a thermometer, to
be contained within the normal 5 mm. sample tube, which would provide
a rapid and precise definition of the sample temperature in the coil
region. To achieve this with convenience, it was decided that the
thermometer temperature should be defined by proton magnetic resonance
chemical shift differences of two signals from an external standard,
measured in the same scan as the sample signals. With such a thermometer
it should then be possible to correct all chemical shifts to a standard
sample temperature, thereby removing the parasitic effects of temperature
fluctuations.

The study of aqueous solutions required that the region O(& 46.
p.p.m. should be available for sample investigation, so that the thermo-
meter signals had to be limited to the region 6.0 ‘ 8.3 p.p.m. Study
of numerous potential liquid mixtures showed that the , ternary mixture
% wole % tetramethylsilane, 61 mole % m-chlorophenol with 36 mole % tri-
fluoroacetic acid provided a suitable spectrum. In this mixture the m-
chlorophenol aromatic protons furnish a complex multiplet signal which '

Kaleidoscope expog7

DOW CHEMICAL OF CANADA. LIMITED—CO-SPONSOR

IXECUTIVE OFFICES SARNIA - SALES OFFICES VANCOUVER. CALGARY. WINNIPEG. TORONTO. MONTREAL. SAINT JOHN -+ CABLE ADDRESS: "DOWCAN"

i} |



































































e assignment of the protons is based on an approximate evaluation
" anisotropic effects of aromatic rings and nitrogen lone pairs.
simple ring inversion only the two groups of four protons cis
 each other (Hp: Hps» and Hg: Hpr, resp.) might become equivalent.
e observed equivalence of all eight methylene protons needs
ditional inversion ©n the nitrogen brigdeheads to occur. Formally,
version on one of the nitrogens results in a more straihed
ans-e,e-system. By simultanéous or subsequent wnversion on the
cond nitrogen a cis-a,e-structure is restored resulting in an
terchange of the corresponding A- and B-protons. Careful ang@lysis
" NMR spectra in the intermediate temperature range gave no evidencs
r the ring inversion and nitrogen inversion processes to occur
dependently. From the coalescence of signals the free energy of
tivation is estimated to be 12.4 kcal/mole for the combined

‘OCcesses.

We hope to extend these investigations to similar mono- and

cyclic hydrazine derivatives.

Sincerely yours

,:‘ ~:UJj;V(_ IL‘ 1 C2‘. f E z

Bodo Junge Heinz A. Staab































































