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UNIVERSITI MALAYA

Department of Chemistry

Lembah Pantai ALAMAT KAWAT: UNIVSEL

TALIPON: 54361 (6 Saraf)
MALAYSTIA
8 December 1972.

Dr B. L. Shapiro
Department of Chemistry
Texas A&M University
College Station, Texas
U.S.A.

Polar Solutes in Aromatic Solvents

Dear Dr Shapiro:

I was very interested to read of Engler and Laszlo's model for the
solvation of carbonyl-containing molecules by aromatic solvents(l). It
struck me that the solute chosen by them, bornanone, was rather ‘curious
in that the negatively-charged end of the molecular dipole is quite small
and readily accessible, whereas the positive charge is more dispersed.

In a molecule with both ends of the molecular dipole fairly small
and accessible, it is by no means obvious that solvation of the carbonyl
" oxygen atom would predict the relative chemical shifts of the protons
in the solute molecule. We have found that the shifts induced by aroma-
tic solvents in the solute molecule
0.57 - 0.25 . 2-butenal (crotonaldehyde) are not at all

H3C H consistent with solvation at the carbonyl
\\ // oxygen atom, but rather with solvation
c—=C : ‘near the other end of the molecule.
// \\ Unfortunately, attempts to define a solva-
H cC—=0 "~ tion site anywhere about the molecule which
0.66 // would predict the relative shifts quanti-
H : tatively have not been successful. The
0.19 differences in chemical shifts between

cyclohexane and benzene solvents (in ppm)
are shown on the diagramme.

‘"The general usefulness of the Engler-Laszlo model. appears to be less
than would be wished for solute molecules having more than one highly-
charged site available for solvationmn.

Yours faithfully,

R. D. Green

(1) E.M. Engler and P. Laszlo, J. Am. Chem. Soc., 1971, 93, 1317.
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CORATILEATE BE BIEARIS DEPARTMENT OF CHEMISTRY
T - UNIVERSITY OF COIMBRA
PORTUGAL
Professor B.L. Shapiro
Department of Chemistry 5.12.1979
Texas AM University : .
College Station
Texas 77843 | , | 4
U.S.A. , | - | {
Dear Professor Shapiro,
. THE AE APPROXIMATION IN CORRELATIONS OF -lJCH TO S-CHARACTERS.
Sometime ago (1,2),it was shown (using Pople-Santry theory) that there
- is no theoretical juStification for the neglect of residual delocalization, in -
the Muller-Pritchard model, between localized MO's defined in terms of the usual e

carbon hybrid orbitals. The inclusion of delocalization in the simple symmetrical
CH, systems (Cﬂq tetrahedral, CHy trigonal planar, CH, linear) implies mainly an _
increase in AE with carbon coordination number n. That is, one may write J CH:A pCH/ AE,
allowing for appropriate changes in AE.

* When going from these systems to the simple hydrocarbons C2H6’ CZHLL’ C2H2,
etc. one may, within the same n, a) keep the hybrid orbital basis the same and
allow for changes in AE associated to variations of delocalization effects; it
then turns out that the effective AEvalues for n= 2, 3, 4 become closer and the
Muller-Pritchard formula holds. Altemativeiy, b) AE may be kepf constant, C
within the same n, while Poy is varied. There are indications (3) that the
variations in Pey given by the maximum overlap method have the right sign and
magnitude to reproduce the results of a). Therefore, a reasonable proportionality
oy T© fcq is expected, within the same n, but no general
proportionality because AE must then change with n.

relation of J

This is a more fundamental reason why no prqportionality of J o O Pey \/
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‘ UNl‘»iERSiDADE DE COIMBRA
 LABORATORIC QUIKICY DA FACULDAGE DE CIENCIAS

CcoOl f«EUHA-" PORIUGAL — TELEF. 2282

glven by the maximum overlap . me‘thod 1s found Y] 'than that wh:Lch :anokes 'the
. ionic character of C-H honds w.

Yours s:.ncerely

Wé%

Victor M.S. G11

Professor of Chémistxy

2

1. F.B. VanDUIJNEVELDT VMS GIL, and J.N. MURRELL, Theoret. Chim. Acta, s
85 (1966). ' ‘

2. V.M.S. GIL and J.J.C. TEIXEIRA-DIAS, Molec. Fhys., ‘15 , 47 (1968).
3. V.M.S. GIL and C.F.G.C. GERALDES, J. Magn. Res. (submitted) |

4. .Z.B. MAKSIC; M. ECKERT- MAKSIC -and M. RANDIC,' Theoret. Chim. Acta, 22, 70
(1971). ' ‘ ' C
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Prof. Dr. B.ﬁﬂ Shabifo -
Department of Chemistry
.Texas A & M University . =
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U S A

thre Zelchen thre Nachricht vom  Unsere Zelchen Telefon-Durchwahl  Telex Ludwigshafen

WH/PV 260 SU401 460 Dec. 1, 1972
WBr/Dr

- Betreff

.The Water Welder 1n NMR

4Dear Professor Shaplro

follow1ng your. edltorlal advice I will restrict myself to a short:
description of the "water- welder". In our laboratory we routinely
store all measured samples for quqlble later reference - except
those .contained in.the valuable high precision tubes used for our
superconducting magnet. Thus a fast, precise and easy (for unskilled
operators) technique of sealing these sample tubes is essential.

" Ing. Heft has recently introduced the water-welder, a microwelding
instrument from Henes Man. Co., Phoenix, Arizona. The water welder
.produces’ the correct oxygen-hydrogen mixture for a hot flame by
electrolysis of distilled water. A regulation of the electric
current with a potentiometer permits a reproducible, stable and
pointed heat of discrete temperature for a moderate price. We
found this instrument. very useful in practical use and I feel
this' information might be valid to some of. your readers, even
though the topic is very close to the good old stories of how

to clean magnet coils.

For: the Puropean readers I would like to add that the instrument
is marketed: in Germany by’ Kager BG,_OOOO Frankfurt, Konstanzer
"Str. 73. There are. four models available (M, V, SB. B), we

chose model SB with a price of 2210 DM for the complete system,

Sincerely yours,
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CHEMISCHE LABORATORIA

DER RIJKS-UNIVERSITEIT

Afd.:

LEIDEN, ..1.9ecembex. 19.72.

- Wassenaarseweg.

Lelden

Telefoon 483 33

F.0.Box 75,

PI‘Of. BoLc Shapiro

Leiden, . Departiment of Chemistry
~The Hetherlands. : _ - Texas A & M University
| ‘College Station
TEXAS 77843.

U.S.A.

Pulsed NMR progrem for the PDP-12, -

Dear Br. Shapiro,

We want to report the availibility of a program.for pulsed NMR for the :‘
FDP-12. This program wes developed by us using as & baajs a rather 4

" primitive program obtained from Dlgltal Tquipment Corporation.

This program incorporates a setup—mode, allow;ng the~operatqr.t0'

optimize the spectrometer, an averager for 2K double precision,

e FFT subroutine, which transforms 2K data in about 5_seconds, ?n .
interéctive'phase correction using the VR=12 display, and a plotroutine
for an Y-T recorder._ ‘

Maximum sampling speed is 50 us/p01nt, giving IOKBz:ﬂrequency range.

Futhermore the program can use 1IWC~tape for storage and retrieval

of both free induction decays snd spectra. ‘ ‘ _

The minimum hardware required is a FDF~12 withA8KIof core memory,
hardwere multiply/divide, analog to digital cbnvertei,'real time
clock, LINC-tape, znd VR12 display. | '

"He have interfaced the FDE-12 with & HA-100 equippgd with FT 100,

(nly two cables are recuired: one connecting the signal oufput of

the FTlOO to 4D chennel 10, the other the sync. pulse to the Schmitt

trigger input 1 of the real time clock.

One recommended improvement of the program should be the replacement

of the FFT routine by ‘s double precision onec.

Yours Sincerely,

F.C.M. van Rossum. Juhs den Hollander._
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BEBJCAPCKA , : .
Sofia, the .12th . of December.19.72...

WHCTUTYT IO OPTAHUYHA XUMHUS.

BULGARIAN , ‘ S Pfofessor Bernard L,Shapiro

'ACADEMY OF SCIENCES

“ii.Valentin' -Dimitrov

Department of Chemistry
Texas A&M:Uﬂiversity
College Station,Texas 77843

Sofia 13, Bulgaria

DNMR-Single Operational Parameter Approach

y., . Dear Professor Shapiro,

*

Gt

Although sSingle parameter methods for evaluation of rate constants

" of systems undergoing chemical exchange have been already censured

C . 1
for obvious reasons ,an expression for calculation of life time in

the two equally populated exchanglng 51tes case,is offered It is
hbtaoi course ant attempt to reburrect ‘the era of simple rapid,and

(in most ‘casées) erroneous calculations in the realm of" DNMR ,but I

‘feel it may help sometimes,

»Using the’ Hahn,Maxwell,and McConnell equation,and ‘placing the

corigin of thé' coordinate system in the centre of the-specﬁrﬁm,i.e.

at the-position:.a.of the singlet at rapid'éxchange,orvbaof the

"valley" between the two signals below coalescence,it is simple

- to obtain:

VT, e YTy

G= A : - (1)

(1/T,, + 1/T; }/T,; + (€8)?

ﬁhere A is the amplitude factor,The i-index shows that the respec-

tive quantities are functions of temperature., G is ‘the amplitude.
of the central V (froﬁ "valley")-point.The other symbols have their

usual 81§n1flcance.

blnce the amplltude factor A 1s proportional to static magnetiza-

tlon which itself is function of teniperature,a ratio-g-between the
signal under consideration and another one,which is not affected
by the exchange process,but whose amplitude depends on the tempe-
rature in the same way,is used,A single,sharp line (preferably
produced by other nucleus/droup of nucléi of the same compound )

is utilized as a second signal.

After some transformations one gets the following formulai



172-8

S p \9 -b o B " .
T, - ,
: (g(1+<ﬂ25’T D) -9/ Ty

‘where g. are the above described ratlos and =N /N , N is numbex
T i s’ r

(2)

of nuclei per unit volume,and s and r stand for signal and referen-
.ce.Since both signal and reference lines avre ﬁroduced b& groups- of
the same compound.J?:s simply a ratxo between the numbers of nnnlei

in the two groups.:

If T, is assumed independent of temperature (Tzi = T2'='¢onst).qu2
=~ - ’ .

is rewritten: " p ' , .
-1 -g ' .
o P ps | (3)
i odf&’ &4 ".f’/"‘, S B ‘ .
' Heretkf=g 6'/g ,and g .and gm are the relatlve amplitudes at

very fast and very slow exchange rates, respectively.

This is a formula,which uses the amplitude of V-point as a Single.
Operational Parameter-VSOP(not to be confused with the trade name
of somegspirits-Very Special 0ld Production)-to evaluate life time
in the case of two equally poﬁulated exchanging sites,

This approach has been applied to determine the acﬁivation parame-
ters of N,N-Dimethyl-methylpropiolamide.The fable compares results
obtained by the Rogers and Woodbrey's intensity ratio method, total
line shape calculations (u51ng iterative procedure) with data pro-

duced by this formula,

RV TLs®  VvsoP® vsop®
Activ.enthalpy 8,2 + 0.9 18,2 + 0.2 18,9 + 1.4 20,4 + 1,1
A_u* kcal/mol . |
Activ.entropy  =32.4 & 2.6 55 + 0,7 =1.7 £ 3.6 1.7 + 3.0
AS*‘ eelU, . : . -
Activ,free 17.86 + 0,19 19,30 + 0,01 19,37 + 0,21 19.92 2 0,17
enthalpy (298,2 °K) . _ B
AG,‘f= lzéal/mol ' ‘ o , | : ’

 Total Line Shape calculations ' : i

b ysop, oq. 2

c il . L)
VS0P, Lige 3
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Please credit this contribution to the br.os.L,spassov subscription,

Greetings and all good wishies for Christmas and the New Year =

sincerely yours

Valentin Dimitrov

1 . . . ' .
/G.Ulnsch,lhe study of intramolecular rate processes by Dynamic
Nuclear Magnectic Resonauice,in "Topics in Stereochemistry" ed.by

£.L,Eliel and N,L,Allinger,Vol.3,John Wiley & Sons,1968; and cita-

tions therein,
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NORTHWESTERN UNIVERSITY

BVANSTON, ILLINOIS 60201

DEPARTMENT OF CHEMISTRY - _ : 2o December 4, 1972

Professor Bernard L. Shapiro
Department of Che mistry
Texas A & M University
College Station, Texas 77843 -

Dear Barry:

The following modifications to our Bruker may be of interest to your
readers: ' - .

I. Early models of the Bruker HFX-10, when operating in the pulse
mode, were severely limited in pulse programming versatility. In our
studies of 3C Ft-nmr it is sometimes necessary to delay the start of a pulse
because of long relaxation times, while still maintaining the frequency range
desired. Both the Nicolet 1074 and the Bruker BSV-2 units have facilities
for an external trigger. The timer described here (Figure 1) permits the
interval between successive rf pulses to be varied up to 35 sec by means of
external trigger pulses to the 1074, The components are housed in a small
box equipped with banana plugs that fit directly into the Sweep Trigger input
of the SW-71 Wide Range Sweep Control of the 1074, The Trigger Switch
of the Sweep Control Unit must be set to plus (+), and the plus (+) push
button on the Bruker BSV-2 must be pushed in.

FIGURE 1
o Off
: . *)
' On
150 KQ % 4700
' |+ 8.4volts
B2 TR126

_ + : B1 o Puls‘e
t
—= 140ufd Output

wr Zan
T |
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Professor Shapiro ' December 4, 1972

II. When the Nicolet #1074 system is used with the Bruker HFX-10
for Ft work, the recorder pen response to the step inputs on the Y-axis is
faster than the flow of ink from the pen, so that skipping occurs. To
alleviate this problem, the simple low-pass filter shown below (Figure 2)
was connected to the Y-axis cable of the recorder. This filter slows down
the transients between channels during recording of the spectrum, thereby
preventing skipping and in effect dampening the noise relative to the signal.
For samples in which the signal-to-noise ratio is low, the vertical display
scale of the 1074 can be set to a greater amplitude than normal and the
filter is used to dampen the increased noise level. The filter is mounted
in a small box with banana plugs and jacks directly on the rear panel "Pen
Vert' output terminals of the 1074, A switch is provided on the box to
select filter IN and OUT operation. The Pen real-time switch on the °
SW-71 wide-range sweep control of the 1074 can also be set to the IN
position and the dwell time per channel adjusted to give the best spectral
presentation. ’

FIGURE 2
Filter out
DPDT ¢ y
Input o- switch - *c;/ o Output
frorzl ‘Banana Plugs Filter " Banana Retgorder
107 : in Jacks
Pen Vert O—; —————C O] —0 Y-Axis
- AMWN—————
470 K ——
' 1uf
Paper
Cap
Sincerely,

) . ".‘/;-‘_.. ’./‘7’,« e I-"’; A I )
Joseph B. Lambert Daniel A, Netzel Robert J. Loyd / ames Larsen

ey
JBL:vc

Title: A Timer for Delaying Pulses and a Filter for Reducing Transient
Response
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Carr Laboratory, Department of Chemistry
MOUNT HOLYOKE COLLEGE
South Hadley, Massachusetts 01075

Telephone 413 538-2214

11 Decembe.r 1972

Professor Bernard L. Shapiro '
Department, of (hemistry

Texas A and M University
rollexe Stetion, TX 77843

POSITION AVAILABLE

Dear Barry:

We have an opening for a Postdochoral Fellow, beginning immediately,
interested in epplying 13C nmr to problems of biolozical interest and
conformational analysis. OQur equipment includes an HA-110 with a Digilab
IM3-% pulsed Fourier Transform System, Data Ceneral Nova, and 128K disk
memory, in addition to a  T-6" for proton work. '

Sincérely yodrs,

- /_ Canndl
: ’ 7 e

Kenneth L. Williamson
Professor of Chemistry

KLw/ 3vl
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Monsanto

Monsanto Company

B0O N. Lindbergh Boulsvard
St. Louis, Missouri 63166
Phone: (314) 694-1000

December 5, 1972
Professor B. L. Shapiro
Department of Chemistry
Texas A & M University

College Statjon, Texas 77843

Dear Barry:

Offsetting Transmitter and Receiver Reference
Frequencies in Fourier Transform Experiments

It may be desirable in a Fourier transform experiment to
operate the transmitter at a slightly different reference
frequency relative to that of the receiver. For example,
placing the pulsed rf of the transmitter in the center of
the expected spectral width results in more efficient use
of the available rf power. If the receiver reference
frequency is offset sufficiently far from the center of

the spectrum, then the Fourier transform experiment can
still be performed as usual without loss of information,
and without complicated quadrature detection schemes

to distinguish upfield from downfield. One way to achieve
this offset is to reference the transmitter and the receiver
by separate frequency synthesizers which are phase locked
but differ in frequency from one another by, say, 5 kHz.
The two frequencies are mixed and the audio output is now
used as the clock frequency to time repetitive pulses and
data accumulation. The mixing ensures the coherent addition
of successive free induction decays. For a Bruker system,
this mixing can be conveniently accomplished by using
external inputs to the mixer—amplifier circuit described as
"Frequenzzahlung" (as suggested by Rudi Nunlist, Bruker
Scientific, Palo Alto). '

We have offset the reference frequencies of transmitter
and receiver to use wide pulse widths (1-10 msec) in
investigating the structure of inhomogeneously broadened
lines. The spectral density of the wide pulse varies
over the broad line and thereby provides a way of
distinguishing the individual components of the lipe.
The position of the transformed line can be fixed in the
center of the displayed spectral width even though the
pulsed transmitter frequency is varied. Wide pulses
such as these can also be used to null intense solvent
lines in Fourier transform experiments without interfering
cross relaxation effects, as discussed by Redfield in
Vol. 5 of Advances in Magnetic Resonance.

Please credit this contribution to the Monsanto subscription.

Sincerely,

A

T mmalh Ol a A F A
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United States Department of the Interlor
BUREAU OF MINES

4800 FORBES AVENUE
PITTSBURGH, PENNSYLVANIA 15213

December 29, 1972

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

Dear Barry:

Our recent nmr endeavors have been devoted almost exclusively to

CARBON—13 MAGNETIC RESONANCE IN DIAMONDS, COALS, AND GRAPHITE,

Diamonds and Graphite.--The 130 nmr spectrum of diamonds (figure 1) yields

a chemical shift of 156 + 3 ppm with respect to neat carbon disulfide. The
chemical shift is well within the range of values reported for quaternary
carbons in alkanes and not far removed from the average chemical shift ob-
served for solid asdamantane. This spectrum, as well as all others reported
herein, are broadline spectra presented as first derivatives of the disper-
sion mode. In the case of figure 1, both the CS, resonance and the diamond
resonance are grtificially broadened - operatlng conditions were chosen for
maximum S/N, therefore resolution suffers,

The spectrum of graphite (not shown) is quite similar to that of the very
high rank meta-anthracite coal (See figure 2, bottom). The inversion of the
resonance relative to that of diamond is believed to result from changes in
passage conditions since relaxation times for the two carbon allotropes
would be expected to be quite different, i.e., one is a magnetically dllute
insulator; the other, a semlconductor.

Coals, ©Spectra of the four coals examined are shown in figure 2. We feel
that the changes in linewidth, chemical shift, and lineshape can be best
rationalized in terms of increasing carbon aromaticity with increasing coal
rank (carbon content) leading finally to the formation of graphite-like
layers within the coal structure

Sincerely yeurs,

H. L. Retcofsky R.-A. Friedel

BEST WISHES FOR THE NEW YEAR!
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TEXAS A&M UNIVERSITY
COLLEGE OF SCIENCE

COLLEGE STAT!ON, TEXAS 77843

, December 26, 1972
Department of

CHEMISTRY

Professor Bernard L. Shapiro
Department of Chemistry

Texas A&M University ,
College Station, Texas 77843

Dear Barry,

Let's Turn Micelles Inside Out

or

H Nmr Investigations of Alkylammonium Carboxylate Surfac-

tants in Non - Polar Solvents

We have been investigating the properties of
alkylammonium carboxylate surfactants in non-polar sol-
vents by 'H nmr to provide structural information essen-
tial to the elucidation of rate enhancements of several

- reactions by these surfactants.

Assuming an idealized situation, the formation
of aggregates can be represented by :

ns ;;::éé:ﬁz Sn
where S and Sn are the concentrations of monomeric and
micellar surfactant, K is the equilibrium constant for
the formation of the micelle and n is the aggregation num-
ber. Changes in the chemical shifts of the magnetical-
ly distinct protons of the alkylammonium carboxylates as
functions of their concentration were treated according to

where §, SM and 6m are the observed, micellar and monomeric
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chemical shifts of the protons, respectively, CD,is the
stoichiometric surfactant concentration and CMC is

the critical micelle concentration. Furthermore, the
concentration of the monomeric surfactant can be cal-
culated from :

g8y, - ®)
(8] = ———=—
M m

which allows the calculation of n and K by treating the
data according to :. '

log(Cy - [S1) = lognK + nlog(s]

Briefly our findings are :

(1) Alkylammonium carboxylates form small (n = 3-8)
reversed micelles with the ammonium and carboxylate
groups in the interior and the hydrocarbon chain exten-
ding into the bulk solvent pseudo-phase in Cg¢Hs, CeHsCl,
CCls, CDCl; and there is some solvent penetration into
the micelle.

(2) Except in CClu., logCMC values decrease linearly with gn
increasing number of carbon atoms in the alkylammonium
group but they increase with an increasing number of car-
bon atoms in the carboxylate group.

(3) The CMC of the surfactant for butyl, hexyl, octyl,
and dodecylammonium propionate correlates well with both
the reciprocal dielectric constant and the solvent polarity
parameter E,. Not unexpectedly, increasing solvent pola-

rity retards micelle formation.

These results are being fully reported in the open 1li-
terature.

Sincerely,’

. 2 .

Omar A. El1 Seoud E. J. Fendler - J. H. Fendler
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UNIVERSITY of PENNSYLVANIA

PHILADELPHIA 19104

The School of Medicine

JounsoN RESEARCH FOUNDATION
. DEPARTMENT OF
BiopHYsics AND PHYSICAL BIOCHEMISTRY

December 20, 1972 . 2

Dr. Bernard Shapiro
Department of Chemistry
Texas A § M University
College Station, Texas 77843

Dear Dr. Shapiro:
Measurement of T2’s in Spin Coupled Spectra

We have recently been playing with techniques of T, measurement with
FT-NMR. Perhaps the simplest method we have tried is a"simple "'90° pulse-

7-180° pulse-t" sequence using short, non-selective RF. pulses. Transforma-.

tion of the "echo" yields a (partially) T, relaxed spectrum. However in
first order, homonuclear, spin-coupled spéctra the phase of lines within
a multiplet distorted. During the total waiting time 2T, each line in a
complex spectrum accumulates a phase error corresponding to its shift from
the center of the multiplet (since the 180" pulse inverts all the spin

" states). This effect is shown in Figure 1. The sample is neat ehtyl
acetate, not degassed. The lower spectrum is taken with T = 1/2J. The
other spectra are taken at times T = 5/8J, 6/8J, 7/8J and 1/J respectively.
Note that the non-spin coupled acetate peak shows no phase errors. The
inner peaks of the quartet accumulate-phase errors at a rate * 2m 3J/2.
Within the triplet, the central unshifted line shows no phase errors and
the outer lines accumulate phase errors at a rate + 2m J rad/sec.

Two 'simple expedients can remove this ''phase error'. (1) take T2
relaxed spectra only at times T which are integral multiples of 1/J or
(2) use a "absolute value'" plot (square root of the sum of squares of
the sine and cosine transforms). Figure 2 shows the absolute value
representation of the series of spectra shown in Figure 1. Semi log plots
of spectra using the absolute value plat give "T," values of 0.6, 0.9 and
1.9 sec. for the CH,, acetate CH, and ethyl CH3 peaks respectively at 21°C.
It is worth noting %hat the abso%ute value preSentation cannot be used with
severly overlapping lines,

(h'/ (T
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With a 5 mm sample tube serious amplitude modulation of the spéctra
with a period equal to the reciprocal of the spinning frequency were noted
but use of a 2 mm capillary reduced this distortion to less than 5%.

Sincerely yours,

72y

A. C. Mclaughlin

.7

‘ L o
¢ A .
'\}:\ﬂ -\ )/ N S
~ sead, S L pa o

G. G. McDonald

\
ji S. Leigh7 Jr.



UNIVERSITY OF SASKATEHEWAN, REGINA CAMPUS

REGINA, CANADA
S45 QA2
DEPARTMENT OF CHEMISTRY

January 4, 1973

Professor B.L. Shapiro
Department of Chemistry
Texas A & M University
College Station

Texas 77843, TU.S.A.

Dear Barry:

Chemical Shift Definition, Again and Again:

I would like to respond to Rolf Johannesen's letter (TAMU-NMR 166 32
(1972)).

His data on the difference in "chemical shift" between field sweep and
frequency sweep spectra are not only qualitatively but also quantitatively in
accordance with my "theory" (1). Eq. 24 of reference (1) calculates differences
of 1.5 and 6.0 Hz, for the circumstances where Johannesen experimentally finds
1.4 and 6.1 Hz respectively. Although this is gratifying, it only proves that.
he is a good experimenter and that I did not make any algebra errors. It does
not prove any law or hypothesis being either correct or incorrect. The differ—
ences arise solely from definitions, which in turn predetermine certain exper-
imental conditions.

Unbeknownst to me, Radeglia (2) prior to my own work, discussed the differ-
ence between field and frequency sweep, his conclusion being that (apart from a
sign) there is no difference. His claim (private communication) that my algebra
was faulty is now sufficiently disproved. I would leave it to the readers to
find the two errors in Radeglia's derivations.

Johannesen also finds that in the field sweep mode the line separation
apparently depends on whether the upfield or the downfield peak is taken as the
zero-point (and that in the latter case the separation is equal to that in the
frequency sweep mode with the down-frequency peak as zero). This is really only
an apparent effect; expressed in Gauss (which is really what one should do in
field sweep) the choice of reference does not matter at all. The discrepancy
arises because of the conversion to frequency units. 1In field sweep the differ-
ence of resonance frequencies is of course zero so that one is relegated to com-
parison of larmor frequencies. If we have an upfield signal at H_ and a down-
field signal at H then, when r is at resonance (i.e. larmor freqﬁency Vv_ equals
v ), the field at®which this happers is *

Hr = Ho/pg (1 + o - cr) ' n

N

’k/'
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At the same time the larmor frequency of s is given by Vg
difference in larmor frequencies then is

Hv /H and the
r'o' s -

(vr - vS)Hr =V, (cs - Ur) /[ 1+ oy = or) (2)
If we now look at s at resonance we havé v. = v_and v_ = v H /H_ leading to
: , s o T o's' 'r
(v, - vS)HS =v, (o -0/ (L +oy - os? . - (3)

Combining Eqs. (2) and (3) then results in

v dy 1+ o, = ©
r 5 (1 - gé + qr) . ' -(4)

(\)r—\)s)HS 1+ o, =0

r

which is exactly the same result as obtained before (eq. 24 ref (1)) for the ratio
Gv/GH’ comparing frequency to field sweep §'s. Q.E.D.!

Finally, I would like to rise to Johannesen's challenge to propose a pragmatic
chemical shift definition. I propose to maintain the set of self-consistent defin-
itions as given before (1), but with one major addition; rather than using a bare
nucleus in vacuo as a standard I propose to use zero-pressure ethane in an air filled
gap as the standard, at least for proton work. The only effect this has is to drop
the permeability term in the afore mentioned definitions; the difference between a
bare proton and the protons in ethane at zero-pressure is a constant, which never
even needs to be known. In actual practice one would need of course a pressured
ethane sample, but fortunately the temperature and pressure dependence of ethane is
not only small but is also very accurately known (3) so that a correction to zero-
pressure (at any temperature) can be easily calculated. Conversion from other ref-
erences, say internal TMS, would also be simple; if the ethane sample is made up
in an inner tube of a coaxial cell (available from Wilmad) it suffices to fill the
annular space between inner and outer tube with the solution and measure the TMS-
Ethane difference. Making up gas samples is no trivial matter, but if one laboratory
which has the expertise would agree to produce (and sell) such samples one has the
additional advantage of inter-comparability between all NMR laboratories.

For other nuclei a similar procedure could be chosen. TFor example Mohanty and
Bernstein's very accurate data on pressure and temperature dependence of CF, shifts
(4) could be used as a !9F standard. One additional ekperiment could link this 19F
standard to the ethane 14 standard. :

Best Wishes for 1973

G/ - -/.-/7—7 D
F.H.A. Rummens, D.Sc.
Professor of Chemistry

(1) F.H.A. Rummens, TAMU NMR Newsletter 125, 36 (1969).
Org. Magn. Res. 2, 209 (1970).

(2) R. Radeglia, Monatsberichte 8 (3), 205 (1966).

(3) F.H.A. Rummens, Mol. Phys. 21, 535 (1971).

(4) S. Mohanty, H.J. Bernmstein, J. Chem. Phys. 54, 2254 (1971).
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Professor B. L. Shapiro
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Dear Professor Shapiro:

Title: Sugar Phosphates and Modifications to a JEOL PS-100~ET

The pink letter caught up with us. We have been rather busy lately

with our new (6 months old now) JEOL PS-100-FT equipped with a Nicolet 1085
computer., 1 believe we are, as yet, the only installation with a Diablo disc
and a Kennedy tape drive. The former is a delight to work with and I shudder

to think of the FID's we would have "blown" if we could not have stored them

on our disc for later manipulation. The overall system has been a delight to
work with and I can't say enough about the excellent assistance we have received
from Tom Farrar, Gary Samuelson, Vic Bartuska, Mr, Harra and the rest of the

A

gang at JEOL in Cranford. - —

One area of current interest with us is a determination of T; relaxation
times of natural abundance 3¢ nuclei in various sugar phosphates and the locus
of Mn(II) when chelated to the sugar phosphates in solution. We were rather
surprised to find that distances within the Mn-B-pyranose and B-furanose complexes
of fructose-l-phosphate are consistent with metal ion-ligand binding involving
both phosphoryl oxygens and hydroxyls at C-2 and C-3 of the sugar. The disso-
ciation constant of ~ 1 mM would not suggest multiple liganding in F-1-P and
this is causing us to reexamine the Kp value(s) of Mn-F-1-P over a wider range
of Mn and F-1-P concentrations. After this its on to some 13C studies in the
presence of the enzyme fructosel,6-diphosphatase. .

A few helpful tips for JEOL PS-100-FT users. We have installed a safety
interlock to protect the probe from "cremation' by the decoupler power in the
event of cooling air failure or absence. A pressure switch controls a relay that
interrupts the AC line voltage to the decoupler and pulse generator-receiver
section. The removal of decoupler power protects the probe but to halt data
accumulation the pulse generator-receiver portion was also disabled - originally
only the pulse generator was disabled but this "unclamped’ the receiver - an
undersirable condition for prolonged periods. An air flow control would be
superior but a properly chosen and located pressure switch provides adequate
protection with simplicity and economy.

|
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For intermediate temperature ranges 0-350C we find air through a heat
exchange coil in a dry ice-ethanol bath gives a more reproduceable temperature
control and adjustment than was experienced using the liquid N, boil off system
supplied by JEOL. Below 0°C the boil off system is excellent and offers. better
liquid N, economy than heat exchange systems.

We feel a note of warning is in order for anyone using liquid N, boil-off
temperature control systems. In our laboratory we apparently had an appreciable
quantity of liquid O, present in the "boil-off" Dewer and an explosion and fire
occurred in the dewer and head assembly - fortunately no damage other than
"sooting'" occurred in the transfer tube or probe. We think this potential
hazard should be brought to the attention of others.

As further modifications of our JEOL are made we will keep you informed.

Joseph J. Villafranca

g A7

“Maurice Henry
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