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Dr. B. L. Shapiro

Mellon Institute

4100 Fifth Avenue.

Pittsburgh 13, Pennsylvanis
|

Dear Dr. Shapiro:

There exists some misunderstanding of the "tau-system" for which I,

as the author, am undoubtedly responsible. At your and Dr. Bothwer-By's
suggestion, I have prepared this letter in an attempt to clarify "'C"
for the NSR enthusiasts who receive MELLONMR.

(1) The definition of T (J. Phys. Chem. 62 1151 (1958)) makes 1%
identical with the " 8§ " thus far used by MELLONMR to indicate spectral
position. (And I will seize this opportunity to urge that MELLONMR
use the symbol T, rather than & , when T is meantl)

(2) T -values are defined and may be obtained in any medium in which
MeuSi is sufficiently soluble to be detected by NSE spectroscopy. This
is"explicitly stated in my J.P.C. note, and samplé numerical values are
given, but nevertheless the belief has been expressed (by some) that

T -values are restricted to dilute CClu solutions,

(3) Thers has been objection to the symbol T based on the fact that

T has a8lso been used for the correlation time; to me it seems improbable
that much confusion would result. Trouble arises when a symbol (such as
$) is used according to two or more conflicting definitions. (For ex-
ample, the definition of § in MELLONMR No. 1 is not the same as that

in MELLONMR No. 2, p. L4 or 14-16.) Obviously, if there is to be nc re-
use of the Greek alphabet, new ones must be invented or old ones exhumed!

(4) The compound symbol, S}:‘ , mentioned by Dr. Botmsr-By, allows great
flexibility of definition. It is accordingly of value for the symbolic
representation of the many possible position~relationships currently
being reported in the scientific literature. This fact may be both a
strength and a weakness. Chemists will not enjoy subscripts snd super-
scripts, as may be deduced from their reaction tc thermodynamic symbolism.
I would press for the use of a symbol other than ® (historically used

to represent differences) if the quantity is thought of as a position
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rather than a difference; I am satisfied with the "J/S“1lsage. In
any event the notation, however cumbersome, does call attention to the
real problems inherent in referencingl

(5) An appreciable part of the merit of the T-system is that it
provides a simple, easily remembered spectral scale, analogous to the
familiar infrared scale, which permits at least esqually good correlations
to be made. I suspect that the T -system represents a very good

(though largely fortuitous) balance of simplicity and precision for the
chemist which should not be set aside in the attempt to make nomenclature
entirely descriptive.

Sincerely,

W?fm%&m

G. V. D. Tiers
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Utilizing Johnson and Bovey's table of chemical shift values
arising from aromatic rings, ome can calculate the average anomalous
solution shift for proton resonances in aromatic solvents, on the basis
of the model of the 'proton skating randomly on the surface of a circum-

scribed cylinder" I(i. Chem. Ph s.,’&é., 1657 (1957)} . The formula is:

p=a z= A4/
3 .(0.2p - 0.01) dp,@f/z) + z 0--2ada,z
<d> - p =0.1 z =0

a(a +,Z)

where the summation is taken for every increment of 0.1 in p or 2z, and
a and y4 are respectively the radius and altitude of the circumscribed
cylinder. For a = 2.1 ring radii and AL = 2.2 ring radii, <{J ) comes

out to be 0.439, in reasonable agreement with ~ 0.5 (experimentally observed).

A. Bothner=By
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Isobutylene, cis and trans-Butene-2

(All Pnillips Petroleum Company Pure Grade)

Solutions: All as neat liquid + 1% Me,Si as internal reference
(8.ye, 1= *+10.00); samples degassed; no external reference.

Phing't '

Measurements on dilute solutions in CCl, (referenced internally

and externally) are in progress, as well as relevant theoretical calcula-

tions.
R.F. = 60 mc.
CH5\c=c CH /CHB caj\ /E
/ a- _.C=C _C=C
CHy H E CHs
8\ c-cH 8.523 8.1k 8.&19
4 p)
5;0-3 5.367 k.59, u.625
(1) ALl values T 0.00g
(2) For Me,C=CH,, ‘B‘C-CH 'a*c-H| is the same for the neat liquid

with and without’ the ~1% Me) 51 (cf. M.E.L.L.O.N.M.R. Fo. 1, p. 7).

A. A. Bothner-By, C. Naar-Colin
Mellon Institute



Benzene 3129

(eapillary)
Tetramethylsilane

* Private Stock "

40 me neat, degassed

sb = spinning side-band

imp = impurity
013 = 013H3 peak

s5129= 5129 (cu3)n

c13

sb 313
imp sb

8b

PCL BIS
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Benzene Tetramethylsilane

(capillary)
Anderson Chemical Company Caveat
5129 Emptor !
Lo me neat, degassed g .
sb = spinning side-band

imp
cl3

jmpurity ; possibly ca. 5% Et20

c3n; peak

5129 = 3129(CH3 )L‘,

PCL BLS

Mellon Institute
Pittsburgh, Pa,
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