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PHYSICAL CHEMISTRY LABORATORY
OXFORD UNIVERSITY

SOUTH PARKS ROAD ;

Telephone .
OXFORD OXFORD
(086s-) 93922 OX1 30z
26 October 1978
Dear Barry, "The Emperor's New Clothes"
NMR spectra are often so rich in information that it may well prove
worthwhile to employ data manipulation techniques that actually throw away
information, revealing the remainder in all its stark simplicity. Suppose we
wish to pick out certain lines in an NMR spectrum and measure their contribution
to the total integral. We need a "mask'" which accepts these signals and rejects <
all others. In the computer we construct a stick spectrum S(f) by setting the N

chosen peaks to unit 1nten51ty and all other locations to zero. Fourier
transformation of S(f) gives a time-domain signal S(t) which may be exponentlally
weighted to give a decaying signal M(t). The Fourier transform of M(t) would be
an artificial spectrum M(f) with Lorentzian lines of unit intensity and no noise,
which can be thought of as the desired "mask'" for the experimental spectrum E(£f).
In practice this masking operation is carried out in the time domain by
multiplying the experimental free induction signal E(t) by the time-domain

mask M(t), point-by-point, and then integrating the result.

We describe here only one application: the improvement of the sensitivity of
the "J-scaling" experiment (1,2) and the simplification of the resulting spectra.
(J-scaling is an alternative to off-resonance decoupling in which heteronuclear -
spin-spin splittings are scaled down by some predetermined constant factor.) N
The experiment can be thought of as involving a skew projection (3) of a two-
dimensional spectrum of the kind described by Miiller, Kumar and Ernst (4), as
illustrated for proton-coupled carbon-13 spectroscopy in Figure 1. The inherent
sensitivity of the method is poor, but can be considerably improved by using a
suitably weighted projection, such that traces carrying NMR signals make strong
contributions to the summations, while traces carrying only noise make no
contribution. This is achieved by using a masking signal M(t) corresponding to
a mask spectrum M(f) derived from the noise—decoupled conventional spectrum.
Not only does this provide optimum filtration of noise components, but it also
permits considerable simplification in crowded spectra. Overlap of multiplets
in the J-scaled spectrum can be eliminated by choosing only a limited number
of resonance lines for the mask M(f). The lowest trace of Figure 2 shows the
decoupled carbon-13 spectrum of cholesteryl acetate. Eight lines have been
chosen to construct the mask shown in the central trace, and the resulting
J-scaled spectrum in the top trace shows clearly the multiplicities of these -
eight sites, all other responses having been suppressed.

‘ We call this method "tailored detection" in order to bring out the analogy
Wlth tailored excitation (5). Readers may well think of other appllcatlons
where key information can be revealed by stripping away the emperor's finery.

Kindest, regards,

c;a,aln-ﬂ(aw& * /F3449

GareTh Morris Ray Freeman.
*

Present address: Dept. of Chemistry, University of British Columbia, Vancouver. —
1. Freeman and Morris, J. Mag. Res. 29, 173 (1978). N
2, T.AMM\U.N.M.R. Newsletter, 232, 17 (1978).

3. Nagayama, Bachmann, Withrich and Ernst, J. Mag. Res. 31, 133 (1978).
4. Miiller, Kumar and Ernst, J. Chem. Phys. 63, 5490 (1975).
5. Tomlinson and Hill, J. Chem. Phys. 59, 1775 (1973).
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charge of molecular motion from diffusional to inertigl.

cessing step automatically scales the data to an absolute level
to maintain consistency between runs. The software modifications
involved three small segments within the TIPROC module. The
first replaced the memory phase correction with a magnitude
calculation to give the power spectrum of the FT/d block. The
second and third changes alter the EP (expansion) routine to
allow '

(1) the setup of 5 frequency blocks

(ii) dintegration and lineprinter output of the block

intensities.

Typically the.analyst will accumulate one hundred files of
data including the calibrating signal, process the first file
(usually calibration) manually and then process his data files
using the automatic processor mode. Since a number of timing
structures are available within the T /II program, it is possible
to signal average data or do some type of selective sampling.

Presentaly, we are implementing this sort of technique on a
demand basis for evenings when the WP-60 is on a sensitive nucleus
not needing overnight runs since it has been in almost constant
day and night use over the last two years. This may give some
readers a clue towards using their NMR/data systems for other
types of analysis when chemists aren't lurking about.

Best Regards,

o rth alp=

J. M, Miller, T. Jones, P. Tyson,
Department of Chemistry Department of Chemistry Department.of
Psychology.

CONT'D. FROM P. 244-8.

13

- The CT

Sincerely yours,

J.B. ROBERT J. TABONY

[{7]

1 is essentialy dipolar, and the plot of log Ty vs- the inverse
temperature is better described by two Arrhenius straight lines which may reflect the
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RESEARCH LABORATORY

International Business Machines Corporation 5600 Cottle Road ("-\
San Jose, California 95193 N
November 29, 1978
Professor B. L. Shapiro
Department of Chemistry
Texas A&M University
College of Science .
College Station, Texas 77843
Dear Barry:
For some time now, we have been making an effort to try to
develop a complete theory for a line-narrowing method
developed here at IBM‘.1 In the process, Richard Johnson,
who recently completed a postdoctoral year, has written
and tested a general computer program which calculates
spin dynamics, oriented especially toward testing the _ K\/

efficiency of line narrowing pulse sequences. We have
obtained results for the well known sequences using both
delta function pulses and finite pulse widths. We are

in the process of writing something on this in collaboration
with Robert Wind from Delft, who collaborated with us on

this during the summer.

Best regards,

C. S. Yannoni

/a]

Short Title: Spin Dynamics by Computeré._
1. a) TAMU NMR Newsletter #218 {(by R. F. Johnson and C. S. Yannoni)
‘b) €. S. Yannoni and H.—-M. Viefﬁ, Phys. Rev. Lett. 37,

"

1230 (1976). ‘ N
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_INSTITUT FUR PHYSIK DER UNIVERSITAT BASEL CH - 4056 Basel (Schweizy December 5, 1978

EXPERIMENTELLE KERNPHYSIK

Klingelbergstrasse 82, Telefon 061 - 44 22 80

Prof. Dr. P. Diehl

Dr. B.L. Shapiro
Department of Chemistry
Texas A and M University
College Station, TX 77843
Usa

Re: Nuclear Relaxation, Quadrupole Coupling Constants
and Vibrational Averages.

Dear. Barry,

Your blue letter has reminded me of a letter which had appeared
in TAMUN NMR Newsletters 231-25 (1) last year and which I had
planned to answer but forgot to. In this letter the authors had
pointed out that the neglect of vibrational averaging can lead
to large uncertainties in estimating correlation times from
relaxation rate measurements. Unfortunately they based their
arguments on a formula which we had used earlier for vibration
corrections in direct coupling constants (D) of oriented mole-

cules (2): 2 2
B 2 <AX®>+<Ay®> - <AZ>
rD—re+<Az>+re{ ) }

(1)

In this formula the effects of averaging internuclear distances

as well as degrees of order are included. The formula which con-
siders exclusively the internuclear distances and which is cocr-

rect for relaxation (R) is the following:

_ ’ 1 <AXP><AY?> 21, 5.
rp =¥, t <bz> + ¢ > g<hz™>t (2)

e
Both equations are excellent approximations for simple molecules

like e.g. chloroform and agree with a full normal mode analysis.

Numerically there is a large difference between the two. Whereas
formula (1) shows that a measurement of the chloroform C-H bond
length from an uncorrected direct coupling in the oriented mole-
cule provides a distance which is too long by approximately 1.6%,

formula (2) demonstrates that in relaxation phenomena the uncor-
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UNIVERSITE RENE DESCARTES (PARIS V)

UER DES SCIENCES PHARMACEUTIQUES ET BIOLOGIQUES -
' N
DEPARTEMENT DE CHIMIE ORGANIQUE .
(CNRS) ERA 07.613 PARIS, LE Jecember 7t , 1978

PROFESSEUR B. P. ROQUES

Professor Bernard L. SHAPIRO
Texas A & M University
Department of Chemistry
College of Science

College Station, Texas 77843

"y

Dear Professor Shapiro,

In response to your multicolored letters we went to talk you about the 13C NMR

assigmments in cyclopeptides. In fact, we had some desagreement when studying the
conformational behavior of Iturin A, an antibiotic from Bacillus subtilis (1) with
antifungal activity (2). Iturin A has a cyclic peptidolipidic structure with the
following sequence : cyclo(L.Ser—BNc14 C15—L.Asn—D.Tyr—D.Asn—L.Gln—L.Pro—D.Asn).
The lipidic moiety is a mixture of 3-amino 12-methyl tridecanoic acid (Bycis) and
3-amino 12-methyl tetradecanoic acid (BNCIS)'

Basing on classical off-resonance experiments and literature data (for L.Amino acids) o~
we recently proposed (3) the following assigmments for the Co resonances (in DMSO-dg -
ppm from TMS :as internal reference). L.Ser = 56.2 ; L.Asn = 50.8 ; D.Tyr = 56.2 ;

D.Asn = 49.8 ; L.Gln = 50.8 ; L.Pro = 60.8 ; D.Asn = 49.8 ; Byci4,c15 = 47-2.

As an ambiguity arised in 1H sprectrum assigmments for the Ho protons of Tyrosine

and the Ho of the lipidic moiety.respectively, we decided to record the !3C NMR spectra

of Iturin A with systematic selective low power 'H irradiation of the Hoa region. These

experiments permitted us to rise the ambiguity but moreover we had to revise our first
C assignments. We are now proposing another set of assigmments : L.Ser = 56.2% ;

L.Asn = 56.2 ; D.Tyr = 50.8 ; D.Asn = 49.8 ; L.Gln = 50.8 ; L.Pro = 60.8% ; D.Asn =

49-8 3 BNC]4,C]5 = 45.7-

What is noticeable in the results of Iturin A is the very large deshielding of the Ca 2
in the residue L.Asn (56.2 ppm) and the shielding of the Ca in the D.Tyr one (50.8
ppm) compared to the chemical shift of aminoacid Co's in extended "random coil"
structure (4) [ L.Ser = 54.8 ; L.Pro = 59.1 ; L.Asn = 49.3 ; L.Tyr = 53.9 in ppm from
TMS in DMSO-dg ]

It is difficult to correlate these data with the secondary structure proposed by lH
NMR (two P-turns involving for the first one the residues L.Asn, D.Tyr, D.Asn and
L.Gln.with an hydrogen bond between the CO of L.Asn and NH of L.Gln, and for the
second, the residues L.Gln, L.Pro, D.Asn and L.Ser involving the CO of L.Gln and NH

of L.Ser) unless the resonances of L.Pro and L.Ser be reversed. In that case, the
important shielding of the D.Tyr and L.Pro residues could be related to their position
(i+1) in the B-turms.

*
These values may be reversed.

4, AVENUE DE L'OBSERVATOIRE. 78270 PARIS CEDEX 06 - TEL. 326.26.80
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\
NAVAL RESEARCH LABORATORY

ol

*[; !?::3‘1."//) ‘ WASHINGTON, D.C. 20375 IN REPLY REFER TO:
3&% , 6110-936:ANG:hlw
% ST 30 November 1978

Cross-Polarization in Liquids: the Ptolemaic Perspective;

Intrinsic Error in S/N Measurements"

Dr. Barry Shapiro

TAMUNN Newsletter
Department of Chemistry
Texas A and M University
College Station, TX 77843

Dear Barry:

Recently we have applied rather standard cross-polariza-
tion techniques to liquids utilizing the J coupling;l indeed

the first results were reported by Hartmann and Hahnz'on hypo-
phosphorous acid in '1962. There are the usual advantages: an
enhanced magnetization and a repetition rate determined by the

Tl of the "abundant" spin. Most of the behavior in JCP

(J Cross-Polarization) is intuitively satisfying: as a function
of cross-polarization time, magnetization transfer is oscilla-
tory rather than thermal, since spins in liquids couple to

form systems which are small in a thermodynamic sense. Several
discrete frequencies (in integer or non-integer multiples of

29
13C 15

J) can enter when the spin 1/2 nucleus (e.qg. ’ N, Si) is

coupled to more than one proton.

There was one surprise however. Seen in the doubly rotat-
ing frame, each carbon has a longitudinal component of magneti-
zation along the rf axis as well as a transverse component,
perpendicular to By» which is correlated with transverse proton

polarization. The transverse components seen in the lab frame
turn out to be equal and opposite for carbons coupled to pro-
tons with equal and opposite IZ = * M quantum numbers. With

decoupling, the transverse components cancel, and the longi-
tudinal components combine, to give a single line in phase with
the rf. 1In the undecoupled spectrum (coupled spectrum accord-
ing to WBM), the phase of each component can be measured and in
general varies with cross-polarization time.

We anticipated a rather simple phase relationship. In

Fig. 1 is plotted the complex 13C magnetization of the upfield
inner component of the undecoupled spectrum of the methyl group
in methanol, parameterized by the cross-polarization time (in ms)

for Hartmann-Hahn cross-polarization.
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2) Total Analysis of Parameters by Intensity Ratios (TAPIRS)

Fiir diesen Bereich wurde eine Methode entwickelt, die alle

drei Prameter (Av, b k) einschlieBlich ihrer Fehler ohne

EI
Ndherung ermittelt .

2vy;

max Y

/ry - 1/rpay

L Py
>
bgs = Vy Mroay B3+ 2 - 2/1r
Avi = V(B + /l-rr;gx);
k. = wh.(Bs - 1)/2.

My ist in den Grenzen u(0) < My < Woax

kann man beliebig viele My wdhlen, flr jedes My die Parameter

Avi, bEi und ki berechnen und aus allen Werten fiir jeden

Parameter den Mittelwert und seinen statistischen Fehler

berechnen.

3) Qetermination of Exchange-Rate by Three-Frequencies-Analysis

-1 7 - 2
(vli/“21+“2i/“1i) Vi-ri - 2V1-r>1

frei wdhlbar. Deshalb

(DERTFA) fir r 2
: max
Defini t— _n— i _ng v i nd fir = Fmax bei
iert ma v1 u v, wie V1i u vy flr u, = —
TAPIRS, sowie 2v_ als den Abstand der Maxima, so erhdlt man
2k _ /2 2 _ . .2 2 _ .2
Pl /2v1 + 4v2 16vm + 2Av bE bE’

Hieraus folgt auch sofort der Fehler von k.

Zusammenfassung
Da TAPIRS in seinem Bereich alle drei Parameter objektiv be-

stimmt, liefert es eine ausgezeichnete Inter- bzw. Extrapolations-

basis fiir Av und bE' Bei geniigend kleiner Uberlappung, d.h.

N\
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Wageningen

Department of Molecular Physics

Prof.B.L. Shapiro

Your reference BLS/1mk Texas A&M University
Your letter of 1978-10-18 ‘ Dept. of Chemistry
Our reference 937 TS/jw College Station
Date 1978-12-08 TEXAS 77843 - U.S.A.
Enclosures

Subject General information

Dear Professor Shapiro,

Since this is the first time you receive“contribution to TAMU NMR
Newsletter, I might as well give you some general information on
the research program currently pursued at the Laboratory of Mole-
cular Physics of the Agricultural University at Wageningen, Holland.
Qur group employs lH NMR at 15, 100 and 360 MHz and 13C NMR at
90,5 MHz, the latter two frequences being available at the national
facility at Groningen University, to which we have access. Corres-
padingly, three projects are carried out with these machines: the
study of

(1) motion and geometry of chlorophyll-dimers in solution using a
Varian XL-100 FT and a Bruker SPX 360 spectrometer, in support of a
program aiming at defining properties of biologically important ag-
gregates in solution. We make use of relaxation parameters of suit-
able nuclei as probes for rotational diffusion of such aggregates.

(ii) waterflow in tubes by pulsed NMR, diffusional and net transport
of water in parts of plants and the effect of water content on re-
laxation parameters of water plants. This study is carried out using
a home-built 15 MHz pulsed spectrometer and a Varian 100 MHz FT spec-
trometer.

(iii) Finally we have worked on isotopically enriched plantviruses,
applying 13c NMR (90.5 MHZ) to solutions of tobacco mosaic virus and

H NMR to a number of other viruses. All studies are carried out in
conjunction with electron resonance in zero and high magnetic field,
employing spin-label and triplet probes. I refer to four recent pa-
pers for results. The main results of the chlorophyll NMR prospects
are: a proposal for the geometry of a chlorophyll-dimer, which has been
‘suggested as the building block of the chlorophyll antenna pigment of
plants, and a description of the motion of chlorophyll in solution.

o
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As you can judge for yourself, agriculture provides a rich and in-
viting field for the application of NMR.

1. J.L. de Wit and T.J. Schaafsma, FEBS Lett., 92, 273(1978).
2. J.L. de Wit, M.A. Hemminga, T.J. Schaafsma, J. Magn. Res. 31, 97 (1978).
3. P.A. de Jager, M.A. Hemminga, A. Sonneveld, Rev. Sci. Instr. 49,

1217 (1978).
4. M.A. Hemminga, P.A. de Jager, A. Sonneveld, J. Magn. Res. 27, 359 (1977).

Sincerely,

o

(Tje J. Schaafmsma,
Professor of Mol. Physics)

address:

Dept. of Molecular Physics
Agricultural University

de Dreijen 6,

6700 EP WAGENINGEN

The Netherlands
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The University of Manitoba A
Department of Chemistry’ U -
Winnipeg, Manitoba . — “
Canada R3T 2N2 . ——— N

December 15, 1978.

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

Texas, 77843,

U.S.A. 2

Dear Barr
‘ v What, another cyclohexane?!

Your pink letter and your twentieth anniversary issue prompted recollection
of the days before the Karplus rule (1959) was in wide use and abuse; in
fact, of the days when Lemieux, Kullnig, Bernstein and Schneider (JACS 79,
1005 (1957)) were using 40 MHz machines in flndlng stereospecific 3J values
in cyclohexane derivatives. How long ago it seems!

Of course, the inversion in cyclohexane also yielded to mmr techmniques,
culminating in the work of Anet and Bourn (1967). Many of these authors
began their nmr work in Ottawa in the days when a Canadian dollar amounted
to something; not to speak of other dollars. '

()

Since those early days, the free energy difference between axial and equatorial
conformers has been found for many derivatives of cyclohexane, 1,3-dithiane, and
of 1,3-dioxane. In such derivatives, e.g., phenylcyclohexane and the 2-phenyl
derivatives of 1,3-dithine and 1,3~-dioxane, information about the preferred con-
formation and the barrier to rotation about the exocyclic C-C bond is relatively
sparse. An exception is the equatorial dioxane derivative, for which molecular
mechanics calculations and calorimetric and x-ray studies indicate essentially
free internal rotation (JACS 98, 6798 (1976); 100, 2202 (1978).

Werner Danchura and Walter Niemczura have now applied the J method (JACS 99,
1033 (1977)) to show that the preferred conformation of 3,5-dichloropkenyl-
cyclohexane and of the 2-(3,5-dichlorophenyl) derivatives of 1,3-dioxane and
1,3-dithiane (all equatorial) is as in 1

————Ha

-

f
o
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N and that the essentially twofold barrier about the exocyclic C-C bond is
2.0 £ 0.3, 0.4 + 0.2, 2.2 + 0.3 kcal/mol for X = CHp, 0, S, respectively.
In other words, CH, is as "blg" as S and 0 is very small (51c), in agreement
with the previous experimental, theoretical work.

On the other hand, in 2 the C-Ha bond prefers to lie perpendicular to the
benzene plane, as expected 1f N is "small" and the 5-membered ring is also
locked as shown.

In 1 (X = CHy), for example, we have the pretty picture of the benzene plane
rofgting many times before the cyclohexane ring inverts. In the very small
fraction (ambient temperatures) of axial isomers, however, the C-Ho bond
lies perpendicular to the benzene plane and the now (presumed) relatively
large Vo slows the phenyl rotation dramatically. The Maxwell demons who
prefer a quiet inner life will occupy this isomer. ’

Watch for it in Can. J. Chem.! Someday, maybe we will convince even
Dr. Bothner-By that the J method works....Do you remember his remarkable

propene spectrum and analysis of 19617

Long may you and the Newsletter flourish!

Yours sincerely,

7

S ~ /’ /(/ (
Ted Schaefer.

r [tRl | Papmmolaou Cancer Research Institute
L at Miami, Inc.

1155 Northwest 14th Street e Miami, Florida e Telephone (305) 324-5572

Julius Schultz, Ph.D. Mailing Address: Box 236188 e Miami, Florida 33123
President : -

December 1, 1978

Used FT NMR Equipment Sought -

_We are interested in ?gta1n1ng by purchase or donation) some used FT NMR
equipment with proton and "°C capabilities. Either a complete system or a

console + probes would be satisfactory. The latter would be used with a variable

field Varian wide gap magnet. Interested persons should contact me as soon as
possible at (305)324-5572 ext. 24 or 25. .

—~ Sincerely yours,

Sl & (2o L

Ronald E. Block, Ph.D.
Associate Scientist
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THE WEIZMANN INSITIUTE OF SCIENCE

REHOVOT - ISRAEL

SK9ws - niainn

ISOTOPE DEPARTMENT - oYnILItYR npYnn A

December 15, 1978

Professor B.L. Shapiro
Department of Chemistry
Texas A § M University

College Station, Texas 77843 .
USA . -

Dear Barry:

Bat Sheva Workshop on Magnetic Resonance Spectroscopy

I would be grateful to you if you printed in one of the first TAMU-
NMR issues of 1979 the following announcement on the ''Bat-Sheva Workshop on
Magnetic Resonance Spectroscopy'.

Sincerely yours,
Zekv luz
Zeev 4@55}///
BAT-SHEVA WORKSHOP ON MAGNETIC RESONANCE SPECTROSCOPY SEPTEMBER 2-13, 1979.

THE WEIZMANN INSTITUTE OF SCIENCE, REHOVOT, ISRAEL.

Sponsored by: The Bat-Sheva de Rothschild Foundatlon for the Advancement of Sc1ence~
in Israel.

Organized by: The Weizmann Institute of Science

2]

Purpose:

The Workshop is 1ntended for graduate students and senior scientists interested in
Magnetic Resonance Spectroscopy

The program will consist of nine series of (6-8) 1ectures and discussions on
current topics in this field. Each topic will be built up from its basic concepts

to its latest development. Emphasis will be placed on principles and methodology
rather than review of results.

CABLE ADDRESS +  WEIZINST (lsrael) :D%730Y% 1¥n PHONE (054182111-83111 1npY0  TELEX: 31934  OphvL
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'SIMON FRASER UNIVERSITY, BURNABY 2, B.C., CANADA
DEPARTMENT OF CHEMISTRY; 201.3345

December 21st, 1978

Prof. B. L. Shapiro,
Chemistry Department,

Texas A & M University,
College Station, Texas 77843
U.S.A.

Dear Prof. Shapiro:

Re: Data Link from Nicolet 1080 to IBM 370

It is frequently desirable to have the capability to transfer data
from a FT NMR computer to a larger mainframe. This makes possible such

obvious applications as elaborate .calculations, archival storage, and

use of peripherals which may not be available on the smaller computer.

At Simon Fraser, the main computer is an IBM 370/155. The first
problem with a data 1link is that there must be some permanently
resident program in the 370 with which communication can be established.
Qur interface is via the Wylbur system, an interactive text editing
system written at the Stanford Computing Centre. This normally interacts
with users at RS-232 type terminals, and has the capability to create
and edit files on disk, and to submit jobs into the 370 batch stream.
Since this program is always available on the 370, we establish our
data link by making the Nicolet 1080 look 1like a Wylbur terminal.

The 1080 has to have the teletype board replaced by a dual 1/0
board, which provides an additional RS-232 input-output channel. As
received from the manufacturer, this board is unsatisfactory, in that
it has a hardware delay which occurs whenever a carriage return is
transmitted. This initially led to data losses, and was cured by a
minor re-wiring which caused this delay to operate on the teletype
channel only.

We have written a program for the 1080 which interfaces with the
DEMON II monitor system, and provides the necessary appearance of a
terminal to the 370. The heart of this program is simply a buffering
system which takes data from the teletype at 110 baud and transmits to
the data link at 1200 baud, and vice versa. Thus, an operator at the
1080 teletype has the impression that he is operating a terminal on the
Wylbur system. With a few minor exceptions, he can issue any normal

iy
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SOCIETE ANONYME DE DIFFUSION DE L'INSTRUMENTATION SCIENTIFIQUE Siége social:

BRUKER SPECTROSPIN e MU (v

Boite Postale N
Tél. (88) 94.05.10

Télex BRUSPIN 870639 F \_
SADIS BRUKER SPECTROSPIN, Boito Postala N 67160 WISSEMBOURG
Départements:
Spectrométries de Résonance Magnétique
Spectrométrie Infra-Rouge Fourier Professor B,L. SHAPIRO

Polarographie

Department of Chemistry

Almants & alimentations stabilisées Texas A& M Unj_versity
Mesures de Susceptibilité magnétique

Recherche Océanographique

COLLEGE STATION Tex, 77843
USA

N. /Réf. 78 12 500 CB/MCH

V./Réf.

Wissembourg. l&  December 21th 1978

Dual observation monofrequency probe or how to get more from one pulse

Dear Prof, Shapiro,

Low frequency and low sensitivity nuclei are actually -
easily observed with multinuclear FT systems. —

However, some important parameters which are needed
for NMR experiments such as 90° pulse value are obtained at the expense
of very long spectrometer time utilization because of sometimes long T1
and always bad signal to noise,

Such is the case for 109Ag (sensitivity : 10-4 compared
to proton, resonance frequency : 3, 72 MHz at 18,8 kG, spin 1/2), although
this nuclide may give elegant solutions to ions -~ ligands equilibrium studies
(cf MACIEL and al JACS 99, 8 , 2544 - 1977),

Having this problem in mind, we noticed Potassium 39
has a resonance frequency very close to Silver 109, its sensitivity being
9, 5 times higher, a value sufficient to give a one pulse spectrum. It is then
a question of seconds for obtaining Potassium 39, € 90 value, with the pro-
be tuned for Silver 109 observation, The number found being also the ¢ 90
pulse for Silver,

_ Spectrum 1 examplified this dual detection of Potassium
39 and Silver 109 resonances with 12 000 Hz spectral width on a WP 80 DS,

Spectrum 2 shows how to null the Silver resonance sim-~ .-
ply by irradiating the protons of H5O solvent | This discourageing resi 1t S
due to the negative gyromagnetic ratio of Silver should be very promising
indeed as one could then probe the microstructure of the hydration sphere
of the cation from T1 and NOE determaination,
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We are currently undertaking such a study in Wissembourg,

I do hope te be able to welcome you sometimes in Alsace,
Perhaps in 1979 !

With my best wishes for this new year,

Sincerely yours,

Dr. C, BREVARD

VAN N

- — e ? o
/

DEPARTMENT OF CHEMISTRY
THE UNIVERSITY
SOUTHAMPTON
S09 5NH

TEL. 0703-559122
TELEX 47661

14 December 1978

Dear Barry

Bring in the new, move out the old: HA 100 for sale

In the past six months we have had the time-consuming but very
satisfying task of buying a new spectrometer. We wanted a
spectrometer which would be the best for recording spectra of
liquid crystals, and we finally chose a Bruker CXP 200,

with a disc, 13C proton enhancement, magic angle spinning, and
high power decoupling accessories. The CXP is now due to
arrive early in 1979, and we will then find ourselves unable
to make full use of our HA 100. This has been a magnificent
machine, giving excellent service over ten years, and still
performing very well, but we do not have the space or manpower
to keep it going. So, we are prepared to consider any reasonable
offers to buy it, and anyone interested should contact me for
further details.

Best wishes,

Yours sincerely

Jim.

¢

DR J W EMSLEY
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