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THE PROCTER & GAMBLE COMPANY

MIAMI VALLEY LABORATORIES

RN

$ubject:

SPONTANEOUS PRECIPITATION

Dear Professor Shapiro:

We are using high-resolution

31

P.O..BOX 39175

N

i\_/

" CINCINNATI, OHIO 45247

pH-STATTING AND RAPID MIXING IN SPINNING NMR TUBES DURING

P NMR to follow the spontaneous pre01p1tat10n

of calcium phosphates from supersaturated solutions, a process accompanled by

- the release of protons.
Wwe wish to maintain a constant solution pH.

Since the phosphorus chemical shift is pH-dependent,
We have, therefore, developed -a

- 'simple apparatus which permits the acquisition of spectra from spinning -20mm
(2) adding a solution of

sample tubes while:

(1) constantly monitoring the pH;
base to maintain constant pH (pH-statting);

base with the sample by means of specially-designed mixing vanes.

..the apparatus, which is lowered into a spinning (uncapped) NMR tube in our wide-

(3) efficiently mixing the added

A diagram of

bore CXP-300 magnet, is shown. The stationary mixing,vanes promote turbulent

mixing and also prevent vortexing when the tube is spun.

" In"the absence of

vanes, Wwe found mixing in spinning 20mm tubes to be extremely slow (>>5

minutes).

There are other areas where features of this apparatus couid'prove very useful:

st

1'

2'

Automatic acquisition of data for chemical shift "tltratlons“

(chemlcal shifts vs. pH):

Automatic acquisition of data as a function of sample diluiion. or as
a function of concentration of an additional reagent (e.g. metal ion

complexation studies);

K1netlc studles of relatively fast reactlons (t

1/2 ~

> 10s);

Studies of reactions while maintaining constant ion concentrations

using ion-selective elect

rodes;.

Decoupllng at high-fields and accurate variable—temﬁeréﬁhre studies
(temperature gradients can be'minimized by using the mixing'vanes).

Very truly yours,

AR, s X f J

‘J.P. Yesinowski

R. J Sunberg

Qmw

J.Jd.

Benedict
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Greaseless Stopcock

Refaerence Electrode

To Automatic
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KCl Salt Bridge

NMR Tube —e

Base Addition Tube

——Mixing Vanes

Receiver Coil

273-2



273-3

International Business Machines Corporation 5600 Cottle Road
San Jose, California 95193

RESEARCH LABORATORY K34/281

May 7, 1981

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

College Station, TX 77843

Dear Barry:

Spurious ringing is common in pulsed NMR, and we have had our share
_recently. This has happened because we have bullt probe bodies from
aluminum which was fine until we used the same probe at a lower frequ-
ency, for experiments where minimal dead time was required, or have
used a larger sample coil. In all three instances, we have solved

the ringing problem by using brass instead of aluminum; in the last
case, changing only the probe sides was sufficient.

This remedy is one of several in Steve Roeder's useful note on these
effects in J. Mag. Res. (33, 199 (1979)).

Best regards,

s

C. S. Yannoni

/cas

Short Title: Spurious Ringing

)












The |
Guelph-Waterloo Centre A
for Graduate Work in Chemistry e

Guelph Campus, Department of Chemistry, University of Guelph, Guelph, Ontario, N1G 2W1 519/824-4120

April 30, 1981

Dr. Barry Shapiro ,
Department of Chemistry ' _ , ®
Texas A and M Univefsity

College Station, Texas

U.S.A.

Southwestern Ontario NMR Center

Dear Barry:

The Southwestern Ontario NMR Center began operation on December 4,
1980. Since that time we have been rumnning virtually full time (24 hours
a day) on our Bruker WH-400. This instrument is fully broodbanded between
8 and 177 MHZ. Changeover time is ca 15 min between nuclei. 1In the short
few months that we have been in operation we have already observed lH, N
2y, 10g, 11y, 13¢, luy 15y 179 295y 3lp 39g Hlg 471y, 49p, Sicr,
57Ni, 6 Zn, §9Y, 103Rh’ llgsn’ 129xe’ 195Pt’ 1§9Hg and 297pp,

We have also run some interesting non high resolution spectra. One
of these is illustrated by the accompanying 3lp powder pattern. We are
currently experimenting with a "solid echo" microprogram to improve this
spectrum. We hope to be able to report on this in the near future.

Sincerely, - ' . o
e |
R. E. Lenkinski,
-~ Manager

Eﬁ(/ml&u’\l .JU.,;.%
D. Siminovitch
B. McDonald \__
/1la : ’
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EMORY UNIVERSITY
ATLANTA, GEORGIA 30322

DEPARTMENT OF CHEMISTRY May 14, 1981

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

Dear Barry:

Spiropentane Spectrum and Structure

Spirohydrocarbons have been the subjects of numerous detailed theoretical studies -
of structure, energy, strain, and pi-electron delocalization. However, experi-
mental structural information has been limited to electron diffraction and 1iquid
crystal NMR studies of spiropentane and electron diffraction and microwave of
spiro[2,4]-4,6-diene. ,

Unfortunately, initial structural information for spiropentane appears to have
been somewhat contradictory. The electron diffraction study found the four
equivalent H-C-H b?ng angles to be 118.4°, compared to 115.22° determined by
liquid crystal NMR® Later ab initio ang Eaximum overlap calculations pre-
dicted the angle to be 113.15° and 114.55°? As the angle is sensitive to the
hybridization of the carbon, the wide variation of its observed and calculated
values appears unusual.

Neither the liquid crystal nor the electron diffraction structures were corrected
for the effects of vibrational motion, which can be substantial. Subsequent to
the two investigations, the normal coogdinate analysis necessary to perform
corrections for vibration has appeared”. We have used them to apply corrections
for harmonic vibrational motion to the two previous experimental studies, and a
second 1liquid crystal study, in an effort to account for the discrepancies.

Results are presented in Table 1, along with ab initio and maximum overlap calcu-
lations. The electron diffraction carbon coordinates and C-H bond length have
been used to scale the NMR distance ratios. The results indicate general
agreement between liquid phase and theoretical calculations, although the gas
phase structure still appears to be different. While slight distortions are to
be expected in different media, the magnitudes in the present case seem unusually
large, especially in light of the previous agreement for cyclopropane studied by
the two techniques. The reproducibility of the values in separate liquid crystal
phases confirms the condensed phase bond angles.

Please accept this as our "subscription" fee.

Sincerely, -
%/MW é/'})ﬂ . ‘ S oS |
wm. B. Bechtold < 7). H. Goldstein s

Professor of Chemistry ‘-
JHG/ jd
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PURDUE UNIVERSITY PHYSICS DEPARTMENT

1201 East 38th Street
* Indianapolis, Indiana 46205
(317) 923-1321

SCHOOL OF SCIENCE
at INDIANAPOLIS

May 20, 1981

Professor Bernard L. Shapiro

Department of Chemistry
Texas A & M University
College Station, TX 77843

Postdoctoral Position Available
Dear Barry:

A postdoctoral position is immediately available in our project
concerning magnetic resonance of bioluminescent proteins from
jellyfish. We are looking for someone either with NMR experience

and interest in biological NMR or with biochemical or biophysical
expertise and interest in applying NMR to biological problems.

The initial appointment is for one year at an annual salary in the
range of $12,000 to $13,000. The term may be extended for one or two
additional years contingent upon reasonable progress and mutual
satisfaction.

The emphasis of the work will be on experimental NMR although

some EPR may also be involved. In the beginning the NMR experiments
will be done at the Purdue University regional NMR facility in West
Lafayette, IN. Within a year, however, we will have a 250-300 MHz
high resolution NMR spectrometer in our laboratory in Indianapolis
available for use on this and other projects. EPR experiments

will be done in our laboratory. Interested individuals should

send a curriculum vitae and arrange for two letters of recommen-
dation to be sent to me. o

Sincerely yours,
)g‘ 6\1'714.

B. D. Nageswara Rao
Professor of Physics












University of Nottingham

DepanmentofChmnbﬂy

UNIVERSITY PARK NOTTINGHAM NG7 2RD
TEL NOTTINGHAM 66101 ~

HB/JL
lst May 1981

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

Texas 77843. .

U.S.A. ' ' S

Dear Professor Shapiro,

Operation and Use of Bruker WM-250;
' breakage of probe glassware

It is approximately 18 months since we acquired a -~
Bruker WM-250 Spectrometer and the way in which the . '
instrument has been used may be of interest to some of
your readers.

Time is allocated to Inorganic and Organic sections
in the ratio of 1 (week) to 3 (weeks). Inorganic
applications have used the following nuclei:

1HI,BI 13C IHN’ 170,19F, 27A2, 2951’ 31P, 35C2,
51V and 207Pb.1

Organlc appllcatlons have been largely confined to lH and
3¢, with some work on 70 and 2D. As expected, the availa-
billty of a high fleld magnet ‘has had a considerabl¥ greater
impact on !H than on !3C work. Apart from some 8u-"H n.o.e.
experiments, and a moderate amount of variable temperature
work, specialised techniques have not been employed. For
example, «we have done no 2-dimensional NMR, and have not
carried out any T, experiments: We have been able to solve
our problems by the routine methods of !H observation (with
g decourhng, where needed) and BC gbgervation with
noise decoupling, with !H O.R. decoupling and with specific
!H decoupling. Shift reagents have found some applications.
When there is a queue of problems from up to 50 students
and staff, there is no justification for using time-consuming
and superfluous (though interesting) techniques. Whilst
admitting that this situation is not always to our liking,
we have to recognise that the instrument was purchased to

@)
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. solve problems in Chemistry - not to collect NMR parameters
as such! Indeed, most chemical problems can be solved
without the need for the complete interpretation of spectra.

The most serious instrumental problem has been the
breakage of glassware sections of several probes - due,
we believe, to eccentric wobbling of the sample tube
during insertion and//or ejection. ,

Yours sincerely,
hd e

Dr. H. Booth.

Dr. H. Booth
- : R. Fleming
- Dr. M.A. Healy.

l for example, the interaction between lead and adenosine
phosphates had been studied (P G. Harrison, M.A. Healy
and M. Aslam). : .
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UNIVERSITE CLAUDE BERNARD LYON |
LABORATOIRE DE SPECTROSCOPIE HERTZIENNE

43, boulevard du 11 Novembrs 1918 o
69622 VILLEURBANNE Cedsex N\

Tél. (7) 889.81.24 / (secrétariat poste 3210 ou 3370) : - Villeurbanne, le 7 Mai 1981 .

CINETIQUE DE LA PENETRATION DE L'EAU
DANS UN ECHANTILLON POREUX

Cher Dr SHAPIRO,

En marge d‘'expériences d'imagerie que nous développons en vue de
1'étude de milieux biologiques, il nous est apparu intéressant d'utiliser
directement un XL 100 pour étudier la pénétration de l'eau dans des é&chan-
tillons de platre nécessairement de petite dimension (10 mm d'épaisseur).

La largeur de la raie de 1l'eau absorbée est d'environ 300 Hz, aussi
pour une résolution du mm faut-~il des gradients supérieurs & 3000 Hz/cm.

Nous avons pu aller jusqu'd des gradients de 3500 Hz/cm selon X
en faisant débiter dans les bobines de correction x des courants qui restent
tolérables pour ces derniéres (cf. TAMU NMR n®259). La linéarité des
gradients ainsi réalisés sur le volume étudié a &té testée sur un échantillon
cylindri de 10 mm. Nous avons bien vérifié que le profil est proportion-
nel & VYRZ - p! , P variant de - R & R.

%
h
Y —

Profil

' > B, . =
Gradient 4

\%9
Nous avons pu étudier la cinétique de la pénétration de l'eau.dans le phtre

En définitive il est intéressant (et presque &tonnant) de constater qu'une
méthode aussi rudimentaire conduit & des applications intéressantes.

I

—p

Sentiments les plus cordieux.

A. BRIGUET J. DELMAU J.C. DUPLAN

e

_~
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INSTITUT FOR PHYSIK DER UNIVERSITAT BASEL B CH - 4068 Basel (Schweiz) May 20,'v ;981

EXPERIMENTELLE KERNPHYSIK
Klingelbergstrasse 82, Telefon 061 - 44 22 80

Prof. Dr. P. Diehl

" Prof. B.L. Shaplro '
Texas A and M University
Department of Chemistrv

" College Station
- Texas 77843
usa

' PASCAL Version of program SHAPE

Dear Barry,

The program SHAPEl) which iteratively derives the geometry
and order parameters of oriented molecules from the measured-
direct couplings by a weighted least-square-fit-method is
the most commonly used program of this type. We have there-
fore thought it worth-while to write a PASCAL version which
can be used e.g. on the Bruker Computer Aspect 2000.

The program works with up to 9 nuclei with a p0551bllity of

9 symmetry relations between the coordinates. Any internuclear
distance may be kept constant. The program is written as a
dialogue with the user so that in principle no manual is neeaed.
Individual input parameters may be changed during the run.
Approximate memory requirement is 15 k on a 24-bit computer.

The program will finally be available through the Aspect Users
Club but if somebody is very eager to have it earlier he
should contact us and will receive a listing.

- Yours sincerely

QQ&LF 6;Z7;7?%erq_

Peter Diehl Franco Moia

1) P. Diehl, P.M. Henrichs and W. Niederberger,
Mol. Phys. 20, 139 (1971)
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&OLLECI

of The City University of New York
Department of Chemistry ® 695 Park Avenue, New York, N.Y. 1002] (212) 570-5666

May 19, 1981

Dr. B. L. Shapiro

Department of Chemilstry
Texas A & M University
College Station, Texas 77843

Title: 43¢ Chemical Shifts of Dehydroquinuclidine
Dear Barry:

Dehydroquinuclidine (}) is the simplest example of a non-conjugated enamine,
For use as a synthetic intermediate, we required more than trivial quantities
of (1), whose apparently routine preparation had been reported by Grob et, al.
in 1957, In our hands, however, the procedure described did not afford iden-
tifiable product, and only low yields of materials expected to be the correspond-
lng salts were obtained upon treatment of the reaction mixture with picric acid
or oxalic acid., Indeed, the proton-decoupled 13¢ spectrum of the reaction mix—
ture obtained from base—induced elimination of 3-tosyloxyquinuclidine had all
the appearances of a wheat field after optimum climatic conditions, although
some stalks were in regions optimistically expected for (}l). . Gas-liquid chro-
matography of the mixture displayed at least nine components including three
major ones. The first two of these were collected as colorless mobile oils and
the third initially condensed as a white solid, but rapidly turned into a color-
less oil on exposure to air. This third one was identified (by preparation of
its plcrate salt) as dehydroquinuclidine. The 13C chemical shifts are given in
Scheme 1. They have been assigned by comparison with values (shown in paren—
 theses) calculated by correcting the chemical shifts for quinuclidine (%) o
with anticipated effects of the 2,3 double bond. The latter was derived from
- comparison of'bicyclo[2.2.2]octane and bicyclo[2.2.2]- 2—octene,3 Except. for
C-2, the agreement is very good. Assignment of C-2 was confirmed from 13 ‘
values, 183 Hz vs 165 Hz for C-3. The higher value for C-2 is consistent with
the effect of the adjacent electronegattive atom, .

The smaller difference between the C-2 and C-3 chemical shifts of | (7.0 ppm)
compared with other enamines (30-50 ppm)4 1s consistent with reduced (or the
abgence of) nitrogen lone pair delocalization through the adjacent orthogonal
pi system. Simlilarly, the difference between the chemical shifts of C-3 and
C-4 in N,N,2,6-tetramethylaniline is smaller (3.4 ppm) than the corresponding
difference (6.7 ppm) in the primary aniline. 5 1In the former compound, nitrogen
lone pair delocalization is reduced owing to sterlc interactioms between the
ortho methyls and the dimethylamino group.
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THE ROYAL INSTITUTE OF TECHNOLOGY Stockholm, May 21, 1981
DIVISION OF PHYSICAL CHEMISTRY

$-100 44 STOCKHOLM 70
SWEDEN
Professor B L Shapiro-
Cable address: Technology Texas A&M UniverSity
Department of Chemistry
COLLEGE STATION
Texas 77843 USA

Dear Prof. Shapiro,

205717 NMR of T1(I11)-Halide Complexes

We have recently studied the formation of T1(III)-halide complexes in aqueous
solutions using 205T1-NMR. Some of the results are shown in Figs 1 and 2.
For [T1],+ = 50 mM separate 2057 signals are observed for the species T13+,
T1c1%%, TiBre* and T1Bry at Tow halide/thallium ratios. For higher halide
concentrations only the exchange averaged signal is observed. In this region
we have determined the chemical shifts for the different complexes by using
known stability constants, determined in the same ionic medium (Ahrland et al.
Acta Chem. Scand. 17, 1567 (1963)). The following shifts (given down field
from T11 at ihfinite dilution) were obtained: |

$ 3-n -8 3-n
n T1C1n T1Brn
ppm ppm
0 2086 _ 2086
1 2198 1538
2 2201 766
3 2412 1184
4 2645 1318

When the total concentration is increased for the Tow halide/thallium ratios
the observed signals from the separate complexes broaden and finally coalesce
as shown in Fig. 2. This shows that the rate of exchange increases rapidly |
with increasing thallium concentration. In the bromide system the big diffe-
rence between the chemical shifts for the different species gives rise to very
broad signals (up to ~ 50 kHz at 21 kG) for intermediate exchange rates.

' A Sincerely onrs,

UTf Henriksson Julius Glaser
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20-5‘T1 spectra from solutions with comppsition TICl, ¢ for a:

“'[T1]tot = 2.2 M5 b: [T]]tot =.1.0-M; c: [T1]tof = 0.31 M and’ .
d: [T1]tot = 0.05 M. Approximate life times are shown in the figure.

Fig. 2: 51.9 Mz
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH
BETHESDA, MARYLAND 20205

May 22, 1981

Professor Bernard L. Shapiro
Department of Chemistry .
College of Science

- Texas A & M Un1vers1ty

College Statlon, Texas 77843

Dear Barry:

- "Efficient detection of paramagnetically shifted resonances in-

solution with a spectrameter designed for solids"

One of the persistent problems in interpreting proton NMR Spectra
of large proteins is disentangling the thousands of overlapping
signals. In heme enzymes and other proteins containing paramagnetic

 ions we are fortunate in having many of the signals shifted by

contact interactions. However, the dlsadvantage of having widely
shifted resonances (from about 120 to ~50 ppm) is that at high field
they cover a large frequency range--often larger than can' be readily
accommodated with  standard high resolution spectrameters.

"Recently we have found that a 250 MHz proton NMR spectmneter for

solid samples, which has been built by Dennis Torchia and his
co-workers in NIH, is very effective in detecting hyperfine-shifted
heme signals of same heme enzymes with small sample volumes and low
concentrations. This system has a transverse solenoid detecting
coil fitted to 5 mm sample tube, and an EIN power ampllfler. The
signal is collected in a Nicolet Explorer osc1llosoope and is
transferred to NIC 1080 canputer and processed in it. Usually a
1.5 us pulse provides a 90° flip. Typical sample condition we used

"+ was 50 ul of 1 mM heme enzyme (MW: ca. 50,000), which is 30 times

less than the usual condition for a cammercial NMR, 0.3 ml, 5mM

solution. Conventional WEFT (180°-:-90°) pulse sequences are found

to be helpful to eliminate the residual HDO signal. Careful
adjustment of the 1 value can reduce the huge H,0 signal found in

- water instead of D,0. Undesired buffer signals; such as 0.5M acetate

and 0.1M tris buff%rs, and scme part of protein signals were also -
effectively suppressed by this pulse sequence. To obtain a good
signal to noise ratio 4K transients were accumulated, which took
about 10 minutes. The only disadvantage encountered on this system
is relatively poor resolution. But this can be overcome by using a

capillary (Wilmad #529D, lmm ID) in which 5 pl of sample was placed.

By this method, 3 mM of metmyoglobin could be detected with 1K
transients, in about 3 minutes, as shown in the attached figure.



Professor Bernard L. Shapiro

So far we have worked on cytochrame c peroxidase to prove two sets
of heme signals in the unitary enzyme. The tremendous reduction of
sample volume and concentration is crucial to handle such enzymes
because it is usually laborious to obtain a large amount of enzymes
and to purify in large scale. From this viewpoint the sample used
in the above capillary is truly comparable with the amount usually
used for spectrophotometory. By utilizing this advantage, we hope
to be able to work on some respiratory enzymes in the near future.

Sincerely,

s Dbasln

Toshiro Inubushi
’7:2;[‘
Edwin D. Becker

Attachment

273-28
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Varian / 611 Hansen Way / Palo Alto / California 94303 / U.S.A.
Tel. (415) 493-4000 : -
™ . _ o Telex 34-8476 varian

May 27, 1981

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

Attached Proton Test (APT)

Dear Barry:

Our attention was . turned recently to a very nice experiment first described in
1980! and elaborated upon in 19812-3, but which has, as far as we know, not been
taken up by very many 13C NMR spectroscopists as a welcome replacement for the
single-frequency off-resonance decoupling. (SFORD) experiment. If one uses a 90°-t-
180°-1 pulse sequence with the decoﬁp]er gated "off" during the first T period, and
with r=5l—, J-modulation of the !3C precession results in a spectrum with the
signals from CH, and non-protonated carbons displaying opposite phase from those
arising from CHz or CH groups, as shown in Figure 1. The advantages of this way

~~. = of determining. the number of protons attached to each carbon atom are obvious to
anyone who has struggled with the interpretation of a badly split-up and overlapped
SFORD épectrum from a complex molecule with many closely spaced spectral lines.

~The simple spin-echo.exberiment requires the use of 90° pulses, since smaller
tip angles leave a component of magnetization along the +z axis which is then
inverted by the 180° pulse. Refocussing of the x and y components occurs normally,
but recovery of the magnetization for nuclei with long Ty's requires an additional
equilibrating delay with attendant inefficiency of data acquisition. We have over-
come this problem by using a double spin echo sequence as shown below:
. | e° 180 180°

13¢ H T . T + .A Ah

T
The purpose of the second 180° pulse is to re-invert the z-component of magnetization,
1eéving-it where it would norma11y be found after a single pulse experiment.

; Y
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Attached Proton Test (APT)

With this sequence, the only change in the spectra is that carbons with even or\‘j
odd numbers of attached protons give signals which point in opposite directions.
Figure 1 shows a crowded spectrumvwhich presents formidable problems for. the SFORD
experiment but which is readily interpretable with the double echo gequence;_ Even
with 45° pulses at 0.8 sec intervals, the slowly-relaxing but narrow quaternary
carbon signals from carbons 5, 10, and 13 are not suppressed.

Some confusion could arise between methyl groups and CH groups in the cross-
over region of the chemical shift scale. In practice, this is un1ike1y. The smallest
chemical shift listed for a CH group in a !3C spectral catalog is 24.8 ppm. The
only methyl groups with chemical shifts greater than 24.8 in reference(4) are a small
'number on aromatic rings or double bonds, adjacent to'carbonyl functions, or on
highly branched quaternary carbons.

Quaternary carbons and CH, groups with sp3 hybridization are over]appéd over a
Targer chemical shift region. Distinguishing between thése may require a second
experiment in which use is made of the different time evolution of the various
signals, shown in Fiqgure 2. If t=4 msec, only the quaterhary carbons should have o
appreciable amplitudes, except for protonéted carbons with Jcy2160 Hz. Noise-modu- F“/
lated off-resonance decoupling will also identify quaternary carbons.

Although similar information can be obtained from the refocussed INEPT sequence
such experiments cannot readily be performed on many FT-NMR spectrometers, and |
quaternary carbons can be eliminated entirely. The pulse sequence described in
this Tetter preserves the NOE intensity gain which is nearly as great as that _
achieved through polarization transfer by INEPT. Consequently, it appears that for :g
all practical purposes this method may become the method of choice for multiplicity
determination.

Since all experiments seem to have <tg=Ha¥e a name, we have pondered long and
hard, seeking a suitably descriptive one, simple enough for routine use. At first,
regarding it as an INEPT experiment with Absent Polarization Transfer, we thought of
APT, but it didn't seem to be. But then we realized that the experiment is truly an
Attached Proton Test and we felt better about it. Therefore, we formally propose that
| spectra run with this pulse sequence be called APT spectra and hope that our co]]eaguns
will agree that they are. ' g



Attached Proton Test (APT)
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HPp

1:‘c APT SPECTRUM 2
CHOLESTEROL 20 i "
26
0 _ 19 21
17 7 = 8 msec
14
IMPROVED
DOUBLY-REFOCUSSED
PULSE SEQUENCE
' 7,8
ww
2 12 15 1
- J_ﬂ_ M,.
195““!

CR e o T : (R T T 1 N L 1 ML |

60 50 - 40 ppm 30 20 10
Figure 1

‘Owners of XL-200's can implement this pulse sequence immediately in the usual
way{ Owners of FT- 80A spectrometers will need a simple patch to the standard

program5

-With best regards,

CH,, J=125 Wﬂ, .
: J.N. Shoolery

Varian NMR Applications L h
Pal A1to California

~-1.04

Figure 2

7 8 msec Steve Patt
3H3,J=125 Varian NMR App11cat1ons Lab

CH , J=160 Florham Park, New Jersey

NCH™, u=125

1F A.L. Anet, N. Jaffer, and J Strouse, 21st Experimental NMR Conference (1980)
LC Le Cocq and J.-Y. Lallemand, J.C.S. Chem. Comm. 150, (1981)

D L. Rabenstein, T.T. Nakash1ma, and D.W. Brown, 22nd Experimental NMR Conference (1981)

“L.F. Johnson- and W.C. Jankowsk1,-"Carbon 13 NMR Spectra," Wiley-Interscience,

New York, 1972

SObtainable by writing ‘to either of the authors
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Stoanrook | telephone: (516) 246-5057 i
26 May 1981

Professor Bernard L. Shapiro
Editor and Publisher

TAMU NMR Newsletter
Department of Chemistry
Texas A & M University
College Station, Texas 77843

wsr

Re: Ionophore-Catalyzed Cation Transport Between ' -
Phospholipid Inverted Micelles: Manifest in DNMR

Dear Barry:

The figure is taken from the work of Dr. Shuenn-Tzong Chen when he was in my
laboratory. Tt depicts the 31P{1H} spectrum of a dispersion of hydrated dipalmitoyl
lecithin (DPL, 70 mM) inverted micelles in benzene (T = 52°C); The preparation was
such that some of the micelles contain one Pr+3 ion each (and three NO3~ counter ions)
in their aqueous cores, some contain one Lat+3 ion, and some contain no ions. Thus,
the sharp resonance in spectrum a) is assigned to the lipids in those micelles with no
Pr+3 ions and the broader resonance downfield to those in Pr+3 containing micelles T
(S.-T. Chen and C. S. Springer, Chem Phys. Lipids, %é, 23 (1979)). ) e

Spectrum b) results when the solution is made 0.91 mM in the sodium salt of the
antibiotic lasalocid-A. Both resonances have become noticeably broadened. TIf the
NaX concentration is doubled to 1.82 mM, the two lines coalesce into a single broad
resonance; spec¢trum c). Since the ionophoretic properties of lasalocid-A are well
known, a logical assessment is that the ionophore is catalyzing the equilibrium
exchange of Pr*3 ions among the micelles to the point where it becomes fast on the NMR
timescale. Consistent with this is the fact that dilution of the NaX only (spectrum d);
obtained by mixing equal aligquots of the solutions of a) and b); thus [NaX] is 0.91 mM
again) causes reappearance of the two broadened lines. Resuming .the increase in [NaX] ,
{(e) 1.82 mM, f) 2.73 mM, and g) 5.45 mM) causes recoalescence and subsequent sharpening. -

We have conducted total lineshape analyses on a number of such systems and found,
in general, a first order dependence on antibiotic concentration. This has interesting
implications as to the mechanism of transport across phospholipid bilayer membranes,

We also find, as expected, inhibition by protons or other (diamagnetic) cations. We
have recently submitted this work for publication.

Please credit this contribution to the Stony Brook subscription (Paul Lauterbur).

Best regards,

(FakeeGngen

Charles S. Springer, Jr.
Assoc. Prof. of Chemistry

CSS:mb
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University of lllinois at Urbana- Champalgn

School of Chemical Sciences

505 S. Mathews , | BN
Urbana, IL 61801

Position Opening: OPERATIONS MANAGER, SPECTROSCOPY FACILITY

We seek a person to be in charge of the Molecular Spectroscopy
Laboratory of the School of Chemical Sciences (SOCS). The position, with the
title of Spectroscopist, requires a broad range of professional, research
and educational skills. Minimum qua11f1cat1ons include an MS degree in
physical science or engineering, and experience related to the responsibilities
of the position.

The successful applicant will be responsible for the supervision,
training and evaluation of the three Assistant Spectroscopists and one
Engineering Technician who perform the day to day operations, and will also _
be the Operations Manager of the NSF sponsored Midwest Regional Instrumentation
Facility, through 1983. He or she instructs students, post doctorates and faculty
in the use of instruments, establishes policies so as to provide fair and
general access of all SOCS research personnel to the instrumentation, and is
responsible for the proper maintenance of all instruments. He or she should
have a good understanding of the physical principles underlying the operation
of lab instruments. Magnetic resonance spectroscopy is the major research
function of the laboratory which contains 220, 250, 360 and 500 MHz FT instruments
and five low field systems, together with FT-IR, UV, ESR and ORD/CD spectrometers.
It is therefore especially important that the individual have a strong back- _
ground in NMR techniques, and be able to help implement modifications and
additions to existing instruments. :

The desired starting date is September 1, 1981. The position is permanent.
The starting salary is competitive and commensurate with experience. Those
interested should apply at once. App11cat1on materials should be submitted
promptly, preferably by August 1, 1981, in order to ensure consideration.
Persons wishing to apply should send a resume to the address given at the
end of this announcement and arrange for three letters of recommendation to
be sent there also.

" The University of I11inois is an Affirmative Action/Equal Opportunity
Employer.

Inquiries should be addressed to:

Dr. H. S. Gutowsky, Director
School of Chemical Sciences
“University of I1linois

505 S. Mathews -

Urbana, IL 61801

Phone: 217/333-0710

Yours sincerely, o
L_ quele il

Eric 01dfield
Associate Professor of Chemistry











