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cross polarization. b) Bloch decay. The
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National Research Council  Conseil national de recherches

Canada Canada

Division of Chemistry Division de chimie
Ottawa, Canada

K1A OR6

March 29, 1983.

Prof. B.L. Shapiro
Department of Chemistry
Texas A and M University
College Station, TX 77843
U.S.A. '

Dear Barry,
UPDATING AN XL~100

We are still getting our spectra with a Varian XL10O
interfaced to a Nicolet 1180 computer via a Nicolet 293B unit
with a Nicolet 1010A pulse amplifier. As supplied such a system
cannot pulse both the observe transmitter and the decoupling
transmitter with computer control of both phase and duration of
pulses at the two frequencies. It was also not possible to
switch between C.W. and noise decoupling under computer control.
Since modern software exists for doing these operations for
experiments such as INEPT or 1g-13¢ chemical shift correlation,
we decided to adapt the hardware of our spectrometer to carry
out these functions.

It soon became apparent that the Varian Gyrocode
Decoupler was not sufficiently stable to give good control of
relative phases. Instead a frequency from the synthesizer
normally used for heteronuclear studies was used to replace the
offset VCO module. An extra power amplifier and modulator
"brick" was put in the Varian console. A few circuits were
slightly modified and the spectrometer now behaves as before or
with the added capabilities. A circuit diagram showing all
changes and using the manufacturer's numbering is included. The
only significant cost was an extra 100 MHz "brick", which we
happened to have in any case.

Yours truly,

A 14 CZ%meéb%
// e /b

J. BORNAIS S. BROWNSTEIN
SB/vs.

| L] |

Canada
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INSTITUTE OF CHEMICAL PHYSICS o HHCTUTYT XUMHYECKOH U
AND BIOPHYSICS ' _ LUOJIOTUMECKOH ®U3UKMU
ACADEMY OF SCIENCES OF THE AKALEMHSL HAYK
ESTONIAN SSR B . ICTOHCKOH CcCP
Lenini puaiestee 10, Tallinn 200001, USSR . “ 200001 'l':].:l;xl}ll. OyanBap .llcl'lql_ll;l, 10 .
Tel, H-13-04, 60-57-59, 44-14-32 - , ! “Tea. H-13-04, (G0-57-54, 44-14-33 ‘
. : R ) - ;
April 26, 1983 Ref.No. 33 . Professor Bernard L. Shapiro

Department of Chemistry
Texas A & M University

------------------------- -~ College Station, Texas 77843

e - —  U.S.A S

" High Speed Ceramic MAS
Dear Professor Shapiro:

We have been using cylindrical air bearing supported MAS‘rotors
since 1975 because they provide éxtremely stable and reliable
orientation of‘rotation axes.* In early years and low maénetic
fields the spinning speeds of few kHz were found qﬁite.accept—
able for high resolution studies of proton decoupled 13C spec-
tra of solids that allowed to use traditional precise glasé
tubes for rotor cyiinders. Later, with increasing magnetic
field (4.7 and 8.5 T wide bore supercons are.currently in use
in our laboratory) we had to look for stronger carbon-free
materials to achieve remarkably higher speeds. Several oxide

0

273
and exploded a @é 2 x0.7 mm piece at 7 kHz, the frequency quite

ceramic materials are probably most promising. We tried Al

close to that one may expect. Ohters seem to be quite safe at
speeds up to ~5 kHz. Unforthnateiy, precise machining of this
material is posSible'only with diamond tools that is unaccept-
able for most NMR labs. ‘

During several years we have successfully used machinable

‘glass ceramic Macor (Corning) for both rotor and stator parts

of the spinning 5ystem. of course,'to reach the same speeds"
one needs smaller diameter cylinders. The maximum speed'of
a 9 mm O0.D. Macor spinner is ‘about 5 kHz, and to obtain
long time safe operation at this frequency we reduced the
diameter down to 7 mm but increased accordingly the length
of the rotor to accommodate the same amount of the sample

- (0.4 cm3). An NMR coil is machined from a copper tube for

~.
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higher mechanical stability and it has now 11 turns very
close to the sample (the radial clearance between the coil
and the rotor is only 0.2-0,3 mm) . The attached figure gives

the dimension of the rotor together with a typical dependence
on driving pressure.

We also managed to avoid any mechanical touch of any stator
part with the spinning rotor, i.e. it is completely fixed
by the air bearing system.

*For details see U.S. Patent No. 4254373 or Canadian Patent
No. 1098170.

Sincerely yours,

R A Y. - Q;Z-

E.Lippmaa M.Alla A.Salumde T.Tuherm
kHz '
8 . N,
1 . | RN
6 +
4 1.2 bar air bearing
4+ 0:4cm3 of sample

bar

-
B
-
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= nstruments
inc.
40 West Brokaw Road Telephone: 800-538-7792
San Jose, California 95110 800-662-6203 (In California)

May 20, 1983

Dear Colleague:

Subject: Positions at Magnetic Resonance at IBM Instruments

We anticipate a number of postdoctoral and permanent job positions in the
next six months for NMR and ESR scientists at our facilities in San Jose,
California and in Danbury, Connecticut.

The positions involve applications, research, development, and marketing
support. It is anticipated that most of the appointments will be at the

Ph.D. level, although applications from highly motivated individuals at any
degree Tevel will be considered. A strong interest in instrumentation is

a fundamental prerequisite for most of the positions; the specific area of
scientific training (e.g. chemistry, physics, electronics, biochemistry, etc.)
is of Tesser importance.

Postdoctoral research positions are available beginning this summer. These
positions allow the successful candidate to pursue some of his or her own
research interests; very 1ittle contact with customers is anticipated. These
are typically one year appointments with a strong possibility for renewal

for a second year. An NMR postdoctoral position is available in my group

at San Jose; the emphasis will be on applications of NMR to biological
systems, including intact cells. An ESR postdoctoral position is available

in Dr. Paul Kasai's group in Danbury. Both positions include an opportunity
to interact with other scientists and to use the extensive facilities
available at IBM. OQur present instrument lines include NMR to 270 MHz, ESR,
FT-IR, 1liquid chromatography, electrochemistry, process control apparatus,

and the CS9000 laboratory computer. The salaries of the postdoctoral positions
are competitive with beginning industrial salaries. Applicants should arrange
to have a resume and three letters of reference mailed to me at the above
address or to Paul Kasai, IBM Instruments, Inc., P. 0. Box 332, Orchard Park,
Danbury, CT 06810.

It is the policy of IBM to take positive actions to ensure equal opportunity
in the conduct of all its business activities without regard to race, color,
religion, national origin, age or sex.

Would you please pass this announcement to anyone who might be interested.
Thank you.

"Dl e

Chas. G. Wade
Manager Magnetics
West Coast

a
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RESEARCH LABORATORY K34/281

international Business Machines Corporation ’ 5600 Cottie Road
San Jose, California 95193

(408) 256-5590

April 19, 1983

Prof. Bernard L. Shapiro Orientation of the Magic Axis for
Texas A&M University Small Samples Using the Centerband
Department of Chemistry
College Station, Texas 77843

79Br Resonance in KBr

Dear Barry:

A simple method has been devised for orienting the magic axis in 13C MAS
experiments using the ratio of centerband to sideband intensity in the 79Br
resonance of KBr.1 Often, we use a small sample container (~70ul) in our
low temperature MAS work, and it is not practical to use the large amounts
of KBr necessary to obtain adequate sideband intensity in a reasonable
time. Frye and Maciel have also pointed out the sensitivity of the width
of the centerband to the orientation of the spinning axis. We have made
some careful measurements of the variation of the centerband linewidth in
the vicinity of the magic angle. Our results shown in the accompanying
figure are similar to those shown in Fig. 4 of reference 1. The result
which is important to us is that this kind of linewidth sensitivity as a
function of angle can be obtained with a small amount of material (12 mg =
4.4 pl of KBr) in a short time - (each point takes 40 seconds). We
estimate that only four experiments are needed to get the angle to within
0.5°. Two lines are drawn through two points on each side of the curve,
and the horizontal half way distance of these lies provides the angle
setting used. The total measuring time for the four points was 160

79 . . . .
seconds. The “Br T1 relaxation time seems fairly constant from ambient

temperatures to -170°C, where the data shown here were taken. Thus the

technique may be quite fast, even at cryogenic temperatures.2
Best regards,
H.-M. Vieth C. S. Yannoni

1. J.8. Frye and G.E. Maciel, J. Magn. Reson. 48, 125 (1982).

2. V. Macho, R.D. Kendrick and C.S. Yannoni, J. Magn. Reson. 50, 0000
(1983).
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Another Application of Coexistence {cont. from p.10)

1.
2.
3.
4.
5.
6.

C. L. Khetrapal and A. C. Kunwar, Mol. Cryst. Liq. Cryst. 72, 13 (1981).

C. L. Khetrapal and A. C. Kunwar, Chem. Phys. Lett. 82, 170 (1981)

P. Diehl, J. Jokisaari and F. Moia, J. Mag. Res. 49, 498 (1982).

P. Diehl and J. Jokisaari, Chem. Phys. Lett. 87, 494 (1982).

N. Suryaprakash, A. C. Kunwar and C. L. Khetrapal J. Mag. Res. (in press).
N. Suryaprakash, A. C. Kunwar and C. L. Khetrapal, J. Organomet. Chem.

(in press).

#2000 Hz—
229C l T 4L
ax L e ] "
w0 I 17 —

Fig. 1. Proton NMMR spectra of acetonitrile oriented in the nematic phase
of a mixture of EBBA and ZLI-1167 at 270 MHz. Solute concentration: 3.3
wtZ in 77.57% ZLI-1167 and 22.43% EBBA.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Building 2, Room 109

National Institutes of Health
Bethesda, Maryland 20205

May 12, 1983

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

Texas A & M University
College Station, Texas 77843

Dear Professor Shapiro:
Title: Another Application of Coexistence!

I am currently in coexistence with the National Institutes of Health and
the Raman Research Institute and this contribution may be credited to my
Indian account. The results, described herein though arise from such a
coexistence, are based upon a different type, namely the observation of

two types of spectra at a critical concentration and temperature in mixed
liquid crystals of opposite diamagnetic anisotropies. »2" At the critical
point where the two spectra coexist, the dipolar couplings are related by

a factor of -2 (Figure 1, central trace). Though the applications of such
spectra have been well exploited for the (1) determination of chemical
shift anisotropy without a reference compound or without changing experi-
mental conditions,2=3 (2) determination of diamagnetic anisotropy of liquid
crystals® and (3) determination of indirect and direct dipolar couplings
between heteronuclei,-»® the present contribution describes another applica-
tion towards the determination of spectral parameters which otherwise can-
not be obtained.

It is well known that the MMR spectrum of an oriented AB system (which shows
4 lines) does not provide all the three parameters namely the indirect spin-
spin coupling (J), the direct dipolar coupling (D) and the chemical shift
(8) between the two nuclei, from the line positions which have only two
independent spacings. The observation of the spectrum at the critical con-
centration and temperature which provides two spectra due to the coexistence
of two types of orientations corresponding to the aligmment of the liquid
crystal optic axis along and perpendicular to the direction of the magnetic
field, provides such information. In the two spectra, the D values are
related by a factor of -2 and hence 4 independent parameters--namely one

J, one D and 28's have to be determined from the 4 spacings and this is
always possible.

Yours sincerely,

C. L.-,<l«4)fJ€L1/9CL()

C. L. Khetrapal =~ °

Laboratory of Chemical Physics
National Institute of Arthritis,
Diabetes, and Digestive and
Kidney Diseases

(Cont. p. 9)
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= UNIVERSITY OF UMEA

@ Department of Organic Chemistry

Professor Bernard L, Shapiro April 28, 1983

Texas A&M University

College Station, TX 77843

Dear Barry:

Artificial Intelligence in Carbon-13 NMR: Prediction of

C-13 NMR Chemical Shifts of Aromatics Using Partial Least

Squares Data Analysis.

We have recently examined C-13 NMR SCS of a variety of
substituted aromatic species. The eigenvector projections
in the M-dimensional variable spaces showed a similar clus-
tering behaviour of C-13 SCs as the grouping noticed for
monosubstituted benzenesl. However, the relative positions
of the subclasses, i.e, donors, acceptors, alkyls and halog-
ens and/or the extensions of these subclasses vary compared
with the situation in the benzene SCS variable space. The
"similarity" or the common components of the two data blocks
could be quantified by a suitable rotation of the two vari-
able spaces. A "soft" modeling metod called partial least

squares (PLS) data analysis can achieve this "rotation",

Initially, the C-13 SCS data were divided into two blocks
X and Y, as shown in Figure. Each of these blocks was then
modelled by a product of two smaller matrices , a loading ma-
trix ( B and C, respectively) and a score matrix ( T and U,
respectively) i.e. X= TB + El1 and Y= UC + E2, where El and
E2 are residuals. The matrices B and C were calculated so that
both ||X-TB| and | ¥Y-uC| were small and so that U and T were cor-

related with each other columnwise.

As an example of this approach, the PLS data analysis was
applied on a benzene shift matrix (X) and a 2-substituted
naphthalene shift matrix (Y), The C-13 NMR SCS of "unknown"
naphthalenes can then be predicted provided that the corre-

sponding benzene data exist, The AG(exp—calc) values were in

.

()

Postal address Telephone Post giro account

S-901 87
Sweden

UMEA 090 - 12 56 00 15613-3
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laboratory accuracy.

Thus for the prediction or assignment of C-13 NMR SCS of
monosubstituted aromatics, the following conditions must

be fulfilled for the use of PLS analysis:

a. Correctly assigned C-13 NMR data for at least 6-8 re-
presentative substituted compounds should exist for the
series of interest ( Y-matrix ). Since most of the shift
variance is explained by the interclass behaviour, at
least one substituent from each of the alkyl, donor, ac-

ceptor and halogen class is needed.

b, Correctly assigned benzene data ( X-matrix ) for the same

substituents as in the Y-matrix,

Shift predictions can then be made for unassigned compounds
( test set ) for which the corresponding benzenes have been
measured, Steric effects which are absent in the benzene model

can of course not be predicted in the Y-set.

Variables Variables
. 1.. i .. P 1.. k...r
weight
matrix W
(s x p)
diagonal matrix
loading (s x s) loading
matrix B D C matrix
(s x p) (sxr)
T u
(nxs) (nxs)
data matrix data matrix
(n x p) (nxr)
X Y
“test set” - ce e eeeamee - n el

1.0, Johnels, S. Clementi, W, J. Dunn III, U. Edlund, H. Grahn,

S, Hellberg, M, Sjbstroém and S. Wold, J. Chem. Soc. Pekin 2,

Best regards ‘E Ulf Edlundad

in press.



297-13

txxd

WASHINGTON (] UNIVERSITY

8T. LOUIS, MISSOURI 63130

DEPARTMENT OF CHEMISTRY May 2, 1983

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

Dear Dr. Shapiro:

S/N in MAS Spectra of Solids

The relation between S/N, Hy and sample size 'has been discussedls2 byt the
effect of spinning sidebands on sensitivity has not been addressed. A new ana-
lysis is not difficult if dielectric losses are ignored and S/N for a fixed
number of acquisitions, as opposed to a fixed time, is desired. These two
simplifications result in overstatement of the benefits of high field.

Since a discrete Fourier transform is just a sum we have

S _ Induced Voltage - FID Duration
N Noise Voltage - (Noise Duration)172
the square root since noise adds incoherently.

(1)

The induced voltage is proporational to de/dt or to H02D2. Hy affects both
dt and, though the Boltzman factor, ¢. ¢ varies as sample volume or D3
(giameter) if only sample size varies or as p-1 if only the coil size varies, so
D¢ is appropriate if both change to maintain a constant shape and filling factor.

Noise voltage is (AC r‘esistance)l/2 which goes as H01/4. Increases in con-
ductor length and width cancel so size has no influence on noise.

If there are no spinning sidebands the FID duration is 1/line width., Noise
duration is usually set to FID duration by apodizing the data.

Chemical shift anisotropy (CSA) large enough to cause sidebands reduces FID
duration, not at its end, but throughout, in patches spaced a spinner period
apart. If CSA is measured in units of spinning sgeed and rounded up to the next
integer, then FID duration varies roughly as CSA~*. Substituting in eq. 1 gives

> = Ho?/% D2 (Tine width)-1/2 csa-1 (2)

Tnis assumes neither PASS3s4 nor TOSS is used to manipulate spinning sidebands.
Combining independent PASS spectra or FID's simply multiplies FID duration and
noise duration by the number of FID's used. The number required is about CSA so
with PASS we have

S

2 = Hy?/4 p2 (line width)-1/2 csa-1/2 (3)
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Dr. Bernard L. Shapiro
May 2, 1983
Page 2

Cutting up an ordinary spectrum with scissors and consolidating spinning bands
gives the same result as PASS.

At high field, line width is proportional to H0.5 We find no improved reso-
lution of 15N lines in cell components on changin% from 90 to a 200 MHz spectro-
meter. Changing from 60 to 200 MHz does improve 3¢ resolution in polymers
however. Perhaps most line widths increase with field at above 100 MHz proton
frequency.

Both Mach number and centrifugal stresses limit the surface velocity of
spinners to a constant. This makes CSA = HOD‘l. Substituting into egs. 2 and 3
we get

%.: Hol/4 b without PASS and (4)’
2= Hy3/4 p3/2 with PASS (5)

If one holds the sidebands at a constant, tolerable height, either without
PASS or with a fixed number of PASS spectra then CSA is a constant and D = 1/Hg
SO

% = H0-3/4 or §. = D3/4 (6)

=

Very high fields improve sensitivity dramatically in liquids but in common
solids over half and perhaps all of this benefit is irretrievably lost to
broader lines and spinning sidebands.

Please count this letter toward the Monsanto subscription.

Sincerely,

Jon D;ém

W. Thomas Dixon

1. A. Abragam, Principles of Nuclear Magnetism, 83 (1961).

2. D.I. Hoult and R.E. Richards, J. Mag. Resn. 24, 71 (1976).

3. W.T. Dixon, J. Schaefer, M,D. Sefcik, E.0. Stejskal and R.A. McKay, J. Mag.
Resn. 45, 173 (1981).

4. W.T. Dixon, J. Chem. Phys. 77, 1800 (1982).

5. AJN, Garroway, D.L. VanderHart and W.L. Earl, Philos. Trans. R. Soc. London
Ser. A299, 133 (1981); D.L. VanderHart, W.L. Earl and A.N. Garroway, J.
Mag. Resn. 44, 361 (1981).
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Durchwahl

Isotope Effects of Benzylic Deuterons on ortho 13C Chemical

Shifts Correlate with Cl—C2 7=Bond Ordex

Dear Dr. Shapiro:

Benzylic deuterons (e.g. in CD H_) cause surprisingly small isotope shifts

37%"s
of the ortho carbons. Wesener and Glinther™ have explained this by the counteraction
of "normal" (i.e. shielding) and hyperconjugative (i.e. deshielding) effects of the
deuterons. One should be able to verify this interpretation by studying a series of

3—C%==t2 fragment in which the Cl—c2 7 bond order is \_

compounds containing a CD
systematically varied between O and 1. If the 7« bond order is small, the "normal”
effect should dominate, whereas large 7 bond orders should allow better (hyper)-
conjugation and hence cause deshielding of the ortho carbons. Our data in the
Table show that this is indeed the case. The 71 bond order, P“, and the isotope

shift over three bonds, 3A = GRD - &___, show a nice linear correlation (Figure)

RH
3A [ppb] = 88.4 P - 54.9 (r = 0.993)

which proves the conjugative component of this isotope shift. This correlation,

however, holds only strictly if the geometries of the compounds compared are very

similar. Steric factors, e.g. the interference of ortho substituentsvas in

1- (trideuteromethyl)naphthalene, cause such a strong disturbance of the isotope shift

that the above equation is no longer applicable.
A communication relating to the contents of this letter is in press (JACS).

Sincerely yours,

LedosE it
(.. Ernst)
1. J.R. Wesener, H. Giinther, Tetrahedron Lett. 23, 2845 (1982). N

Encl. (Figure and Table)
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Table. Deuterium Isotope Effectsa’b on 13C
' Chemical Shifts of ortho Carbons and Cipso—cortho
n Bond Orders® in Compounds 1 - §

Compound carbon isotope bond n bond
shift order

1 C~4 -16 C~-3/C-4 0.432

5 Cc-3 -13 C-2/C-3 0.496

5 Cc-3 - 6 c-2/C-3 0.530

4 c-2 + 1.69 c-1/C=2  0.667

5 C-1 +15 c-1/C=-2 0.782

5 C-1 +18 c-1/C-2 0.806

; c-2 +20 c-2/C=-3 0.859

g C-2 -6 Cc-1/C=2 0.782

5 C-8a +28 C-1/C-8a 0.509

Values given in ppb (0.001 ppm); positive sign denotes
deshielding in the deuterated compound.

Measured at 100.6 MHz of mixtures of the protium and
deuterium analogues; digital resolution better than
0.5 ppb; error estimate + 2 ppb.

From INDO molecular orbital calculations (QCPE program No. 141)
of benzene, naphthalene, anthracene and furan;

experimental geometries used as input.

From reference 4.
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Figure,

pi bond order

Correlation between the deuterium isotope effects on

vicinal carbon chemical shifts and the C, —C ;
ipso Tortho

n bond order in compounds 1 to 5. Only points a to g

(filled circles) were considered in the calculation

of the least squares line.
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BOSTON COLLEGE

CHESTNUT HILL, MASSACHUSETTS 02167
(617) 969-0100

DEPARTMENT OF CHEMISTRY

May 25, 1983

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

Dear Barry:

POSITION AVAILABLE

We have an opening for an electronic and instrumentation engineer
which we would like to bring to the attention of your readers. The
position reguires thorough knowledge of solid state electronics including
experience in the repair and operation of NMR (including Fourier transform)
spectrometers, a facility with computer hardware and software as well
as expertise in the desigh and construction of computer-instrument

interfaces and the maintenance of various computer accessories such as
terminals and tape-disc drives.

The individual, who will report to the Chairman of the Chemistry
Department, will be responsible for the repair and maintenance of
instrumentation in the Chemistry and Geology Departments. Working from
schematics, he will troubleshoot state-of-the-art instrumentation
including a mass spectrometer, IR, UV, AA, GC, HPLC, ESR, scintillation
counters, multichannel analyzers and centrifuges, many of which are

under microprocessor or computer control; will establish a workshop
and procure necessary equipment.

BENEFITS: Boston College offers an attractive benefit program
including tuition remission and a full range of insurance programs.
Founded in 1863, Boston College is one of twenty-eight Jesuit colleges
and universities in the United States, with a full-time and part-time
enrollment of over 14,000 men and women. The University consists of
ten schools and Colleges. Administration and faculty number approximately
2,300. Located only a few miles from Boston, the University has the
advantage of proximity to a large metropolitan center while at the

same time enjoying a 200-acre site in Chestnut Hill and a second attractive
40-acre campus in Newton just a mile away.

Cover letter, resume and salary history should be sent to Mary
McMillan, Personnel Office, Boston College, Chestnut Hill, MA 02167.

Sincerely,

%MS

D.J. Sardella

Professor of Chemistry
DJS/rr
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University

The

STORRS, CONNECTICUT 06268

of

Connecticut LIBERAL ARTS AN SOresons

Department of Chemistry

10 May 1933
Prof. B. L. Shapiro
Department of Chemistry
Texas A&M University
College Station, TX 77843

NMR Bilayer Signature ——- A Rubber Stamp?

Dear Prof. Shapiro:

Handwriting analysts continually try to ferret out
forgeries in the humanities. However, for a number of
years, the practice of inferring molecular structural
features from subtle changes in the quadrupolar splittings
of deuterium labeled phospholipids in bilayers and membranes
perturbed by the addition of drugs, cholesterol, proteins,
ete., has continued unchallenged.

Figure 1 shows the DMR spectrum of myristic acid-d
solubilized in a thermotropic nematic solvent. The
quadrupolar splitting pattern is indistinguishable from that
reported for aliphatic fatty acids in many lyotropic bilayer
phases. The emblematic NMR Bilayer Signature —-- emphasized
in the plot of the C-~D order parameter versus methylene
segment naumber in Figure 2 -- is exhibited despite the
absence of a water-lipid interface! Moreover, it is not a
fortuitous consequence of 'anchoring' one end of the chain
via dimerization of the acid in the wuniaxial organic
solvent; the methyl ester of myristic acid—dz; ., apart from
differences at the eo{-methylene, exhibits a similar order
parameter profile.

Attempts to  solubilize a deuterium labeled ionic
phospholipid (DPPC-d‘z ) in several nematic solvents have
not been successful. Phase separation occurs wnen the
solution is cooled below the istropic-nematic transition.
However, on the basis of other DMR studies of n-alkanes and
substituted alkanes 1in liquid crystal solvents, it seems
probable that the quadrupolar splitting pattern of a labeled
phospholipid in a nematic melt would be a carbon copy of
that reported for bilayers and membranes.

Very truly yours,

& Symuf

E. T. Samulski

2%

(cont. p. 22)
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Figure'1. The DMR spectrum of CDy(CD;);,CO0H solubilized
(1% wt.) in the nematic solvent ZLI-1167, a eutectic melt of

R\N\,MN

where R = n-propyl, r-pentyl and rn-heptyl (1:1:1 mixture).
The spectrum is an average of 1000 FID's at 335 K
0.95); 13.8 MHz.

( Tred=

‘\0—-.—-0—0—.—.\.
SC——D - L \____4___*-—.&——#—4'—"'\‘_};\

~%
0.1 |- \

| T - .+ .+ -ttt 1.1 | I\

/] 2 3 4 5 6 F 89 101 1213

Segmen‘t No.

Figure 2. Order parameters versus methylere segment
riunber (increasing with distance from the acid group)
derived from the quadrupolar splittings:

Ayt=-%(168 KHZ)%;DPZ(COSB).

®-= 900 as the diamagnetic anisotropy of ZLI-1167 1is
regative;

® — CDy (CD; );,COOH
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THE EIGHTH MEETING OF THE INTERNATIONAL SOCIETY OF MAGNETIC RESONANCE
NMR . NQR . EPR
Applications in
Physics . Chemistry . Biology . Medicine
August 22-26, 1983 Chicago, Ilinois

The aims of the International Society of Magnetic Resonance are to advance and diffuse
knowledge of magnetic resonance and its applications in physics, chemistry, biology, and
medicine, and to encourage and develop international contacts between scientists.

The Society sponsors international meetings and schools in magnetic resonance and its
applications. Past meetings have been held in Japan, Australia, Brasil, Israel, India, Canada,
and The Netherlands. In addition it publishes as its house and quarterly review journal, The
Bulletin of Magnetic Resonance.

COUNCIL OF THE INTERNATIONAL SOCIETY OF MAGNETIC RESONANCE

D. Fiat, Chicago (Chairman) V. Hovi, Turku (deceased)
M. M. Pintar, Waterloo (Secretary) J. Jeener, Brussels

E.R. Andrew, Nottingham A. Kastler, Paris

G. J. Bene, Geneva R. Kosfeld, Duisburg

R. Blinc, Ljubljana V. J. Kowalewski, Buenos Aires
F. Bloch, Stanford A. Losche, Leipzig

M. Bloom, Vancouver D. Norberg, St. Louis

W.S. Brey, Jr., Gainesville H. Pfeifer, Leipzig

J. Depireux, Liege L. W. Reeves, Waterloo

R. R. Ernst, Zurich J. Smidt, Delft

S. Forsen, Lund I. Solomon, Paris

S. Fujiwara, Tokyo I. Ursu, Bucharest

H. S. Gutowsky, Urbana W. von Phillipsborn, Zurich
K. H. Hausser, Heidelberg H. C. Wolf, Stuttgart

J. Hennel, Krakow

The Eighth Triennial Meeting Of The International Society Of Magnetic Resonance will
cover the broad field of magnetic resonance, including the theory and practice of nuclear
magnetic resonance, electron paramagnetic resonance and nuclear quadrupole resonance
spectroscopy. Included will be applications in biology, chemistry, medicine and physics. The
meeting will strive to foster interaction among scientists in different fields of magnetic
resonance and to encourage interdisciplinary exploration.

The program will feature approximately 45 invited speakers. In addition, researchers whose
abstracts have been selected will present them as short talks, in four concurrent sessions, or
as posters on Monday or Tuesday evening. All presented abstracts will be published in an
abstract booklet to be available at the meeting.

NATIONAL ADVISORY COMMITTEE

I. M. Armitage, New Haven D. Grant, Salt Lake City

E. D. Becker, Bethesda _ J. Hyde, Milwaukee

J. L. Bjorkstam, Seattle T. L. James, San Francisco

T. P. Das, Albany J.J. Katz, Argonne

H. G. Dehmelt, Seattle 1. L. Markley, West Lafayette
J. W. Doane, Kent D. A. Netzel, Laramie

G. R. Eaton, Denver R. L. Nunnally, Dallas

J.T. Gerig, Santa Barbara C E. Oldfield, Urbana

C.P. Poole, Columbia

LOCAL ORGANIZING COMMITTEE

T. Brown, Urbana D. Fiat, Chicago
V. Capek, Chicago D. Gorenstein, Chicago

()

)
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PLENARY AND KEYNOTE SPEAKERS

L Armitage:

R. L. Armstrong:

P. W. Atkins:
R. Blinc:
F. Buonanno:

V. F. Bystrov:
G. Chidicimo:

L. E. Crooks:
R. Damadian:
T. P. Das:

H. Dehmelt:
G. Eaton:

D. Fiat:

J. Freed:

J. T. Gerig:
R. M. Golding:

M. Goldman:
D. Gorenstein:
E. Hahn:

K. H. Hausser:

T. L. James:

V. J. Kowalewski:

P. Lauterbur:

E. Lippmaa:

J. L. Markley:

A. R. Margulis:

NMR Analysis of the Structure and Metal Sequestering Propér ties of
Metallocyanides

Dimer Creation and Annihilation Dynamics in Hydrogen Noble Gas
Mixtures

Magnetic Reactions
Magnetic Resonance in Incomensurate and Chaotic Systems
NMR Imaging of the Central Nervous System

NMR Study of Protein Solution Structures Dynamics and Conformational
Transitions

Molecular Dynamics and Structure of Liquid Crystal System by NMR
Line Shape Analysis

Instrumentation and Reconstruction Techniques in Imaging
NMR Scanning in Modern Medicine

Ppx Asa Probe for NQR Investigation of Flourine Compounds
Geonium Spectra and the Finer Structure of the Electron
Metal-Nitroxy! Interactions
Biophysical Applications of 17O NMR
ESR and Molecular Dynamics

Flourine NMR Spectroscopy of Protein

Recent Developments in the Theory of NMR Shifts in Paramagnetic
Systems

Rotating Helical Nuclear Magnetic Ordering
3lp NMR of Nucleic Acid
Spin Echo Phenomena
Microwave Induced Optical Nuclear Polarization
The Dynamic Structure of Nucleic Acids

Latest Results of Indor Spectroscopy

Zeugmatography in Science and Medicine

High Resolution Nuclear Magnetic Resonance Spectroscopy of Quadru-
polar Nuclei in Solids

Homonuclear and Heteronuclear Two Dimensional Fourier Transform
NMR Spectroscopy of Protein

NMR Imaging in Medicine
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PLENARY AND KEYNOTE SPEAKERS (continued)
H. M. McConnell: Magnetic Resonance Spectra of Membranes

W. B. Mims: Accessibility of the Active Site in Metalloproteins as Studied by Electron
Spin Echo Envelope Ratio Analysis

M. Nechtschein:  Magnetic Resonance Studies of Spin Dynamics in One-Dimensional

Systems

J. Norris: Nanosecond Time Resolved Magnetic Resonance of the Primary State of
Bacterial Photosynthesis

E. Oldfield: High Resolution NMR of Inorganic Solids

M. M. Pintar: NMR and Tunnelling

M. Punkkinen: NMR and Liberational Tunnelling in Some Ammonium Compounds

L L. Pykett: Applications of NMR Imaging to Biology and Medicine

H. Ruterjans: DN-NMR Spectroscopy in Biochemistry

J. Seelig: - NMR Studies of Biological Membranes

D. Shaw: In Vivo NMR

C. Slichter: Probing Platinum Surfaces with NMR

J. Smidt: Coal Research by Means of Magnetic Resonance

L Stankowski: EPR and NMR Study of Structural Instability and Molecular Dynamics of
Hexamines

E. Zeitler: NMR Imaging of Thoracic Structures

FOR FURTHER INFORMATION

University of lllinois at Chicago
Health Sciences Center
Conferences and Institutes

912 S. Wood Street, 2nd Floor North
Chicago, Illinois 60612

USA

Telephone (312) 996-8025

Registration Secretary: Nancy Autrey
Program Coordinator: Rose Jagust

()
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~~ UNIVERSITY OF CALIFORNIA, SANTA CRUZ

N

BERKELEY * DAVIS * IRVINE * LOS ANGELES ¢ RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

Santa Cruz, California 95064

May 2, 1983

MODIFICATION OF ANALOG-TO-DIGITAL CONVERTER FOR THE JEOL
FX-60 NMR SPESTROMETER

Dear Dr. Shapiro:

It has been determined that after an Anglog-To-Digital Cone
verter(ADC) malfuretion or faillure on the FX-60 NMR Spectrometer, a
direct replacement ADC cannot be purchased, insofar as DATEL-

Model ADC-N12B3C is no longer manufactured or supported by DATEL and
JEOL respectively.

Recently I devised a permanent médification of the standard
FX-60 NMR spectrometer's ADC Board (JEOL, AD-00611A) replacing the
ADC=-N12B3C and 1its associated external components an& connections
with DATEL Model ADC-L12B2C4.

With this modification, not only is the obsolete ADC cir-
cumvented, the ADC-L12B2C4 is directly interchangable with the ADC
for the JEOL FX-100 NMR Spectrometer. . (1)

CONSTRUCTION
A schematic diagram (Fig. 1A & B) shows the Gain and Offset

external ad justment connections for ADC~-N series and ADC-L series
for 2's Complement (BiPolar) output format,

ADC-L Series ADC-N Series
+5V - +5V =
45V~ +15V =
-5V SISV -—
GRD GRD =— >5
' K
OFFSET | GAIN GAIN
50Q soné_ OFFSET{ .
l’ | [’ | | 1009
ANALOG GRD -
ANALOG INPUT -
FIG, 1A ' FIG. 1B



297-27

ADC-N Series

+5V = -7 {
+15V = 1B
-5V -|%
- -2 .
GRD 2K5 — & ,
22 '
GAIN 258
OFFSET {
- 100Q
ANALOG GRD = : 24
ANALOG INPUT = — 25

FIG. 2

The ADC-N12B3C Gain and Offset external connections (Fig. 2)
are disabled by either removing the Offset ard Gain Potentiometers
from the AD Board (JEOL AD-00611A) or by electrically opening the
circuit connections between the two potentiometers and the ADC soc-
ket connector (Pins 21, 22, & 23).

The ADC-L12B2C4 Gain and Offset potentiometers are both 50
ohm multiple turn. They are electrically and physically constructed
on a 24 INX 1 IN Vector Board, and conveniently mounted with two
standard 3/8 IN standoffs on existing hole mounts (Fig. 3). Elect-
rical connections are made to the ADC socket, pins 21, 22, & 23 with
hook-up wires (Fig. 1A).

o kT ™
ey
! ]
| I
1 1
| ]
cNe | | CN7
. i |
n ’ ]
PANEL‘—‘*}- l ® ® i I"
r—=
T \
| 1 J i)
| L- S
§ |
POWER L{ CPU(1/0PORT)]}
AD BOARD
(AD-006114)

FIG. 3

The analog input to the ADC must be inverted. The ADC-
N12B3C Binary Coding is O0's with 45.00 VDC full scale (2) whereas
the ADC-L12B2C4 regfisters all 1's with the same input signal (3).

C)
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The input signal can be reversed by interchanging the leads at pins

1 and 2 at the AD INPUT connector, CN2 or reversing the two leads at
the AD RANGE sensitivitg~ switch, SW2b, pins 1 and 2 which is actual-
ly easier and more conveniently accessable (4),

RESULTS
Calibration of the ADC Gain and COffset is not necessary,

because the primary purpose of the computer 1s time averaging. The
ultimate rasults are therfore relative.

I have already incorporated this modification in our FX-60.
It takes around one to two hours to do and there are absolutely no
obgearvable difference in rasultant data.

If there is interest in the calibration of the ADC Gain and

Offset potentiometers, I will be glad to forward a calibration sheet
to any person wanting one.

Yaurs sincepely,

(£5L,3;;;s . Loo

REFERENCES

1. Circuit Diagram, FT-NMR System (IC-E055), Schematic No. 8,
AD Board, JEOL LTD, Tokyo, Japan

2. Data Shee%, Ag?, Model ADC-N Series, DATEL INTERSIL, Mansfield,
MA (197 '

3. Data Sheet, ADC, Model ADC-L Series, DATEL INTERSIL, Mdnsfield,
MA (1979)

4, Cireuit Diagram, FT-NMR System (IC-E055), Schematic No. 5,
AD-DA Unit Connection, JEOL LTD. Tokyo, Japan
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UNIVERSITAT TUBINGEN D-7400 TUBINGEN 1, den 1,5, 8%

PHYSIKALISCHES INSTITUT Morgenstelle
Telefon (07071) 2967 14

Prof. Dr. O. Lutsz

Physikalisches Institut, Morgenstelle, D-7400 Tlbingen 1 B

Prcocfessor B.B. Shapiro

Department of Chemistry

Texas A & M University

College Station

Texas 77843
L U.S.A. C

Ihr Zeichen Unser Zeichen : ihre Nachricht vom
Lu/Kr '
Some more on Wine NMR Spectroscopy: 2.BNa'and 39K

Dear Barry,

when I saw the contribution by Martin, Martin and Mabon in

the April issue I remembered on some earlier NMR investigations
in this laboratory on natural products. Once we investigated
the 25 59

%
Rulidnder (1976). As one can derive from the spectra, the con-

Na and K NMR signal in a small part of a bottle of
tent of sodium i1s relatively small compared with that of
potassium, if one takes into account the large difference
between the receptivities for the two nuclei.

We hope that the vine has accumulated the potassium!

Sincerely yours - -
i (. ot

{Otto Lutz) (Glinther K&ssler)

%
a famous sort of wine
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4,20 MHz
93,1 3

3/2
4,7.10° 4

15 Hz

30 M1 N

8849

10 Mm
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THE INSTITUTE FOR CANCER RESEARCH

7701 BURHOLME AVENTE
FOX CHASE-PHILADELPHIA, PENNSYLVANIA 10111

(215) B42-1000CABLE ADDRESY: CANSEARCH

May 19, 1983

Professor B. L. Shapiro Photo-Induced CIDNP
Department of Chemistry of Nucleoside Triphosphate
Texas A and M University Analogs

College Station, Texas 77843
Dear Barry,

I have been busy setting up my new lab at the Institute for Cancer
Research and have not done much experimental work. However, we have some
results with photo-induced CIDNP of nucleoside triphosphate analogs which were
obtained on a Bruker 360 MHz instrument at the University of Pennsylvania with
the help of Dr. George McDonald. Etheno nucleotides (structures shown below)
react with photo-excited flavin in a cyclic reaction resulting in_nuclear spin
polarization of the nucleotides and the flavin. Fig. 1 presents 4 spectra of
etheno ATP and etheno CTP obtained with a special Bruker CIDNP probe designed
so that the 1ight from the argon ion laser (Coherent, 2 watt) enters the sample
at the center of the receiver coil at a right angle to the long axis of the
sample tube. The strongest CIDNP enhancement is observed for the etheno-7
proton of the etheno-nucleotides; in addition the C2 and C8 protons of the
adenine moiety of etheno ATP are enhanced more than those of ATP. The etheno
analogs are good substrates for many ATP utilizing enzymes and CIDNP spectra
may prove useful in studying protein-ligand complexes because of the
enhancement and simplification of the CIDNP spectra.

Sincerely yours,

Qi & Sdiffb, Ittt Gt

Julie E. Scheffler Mildred Cohn

Adenosine I,Ns-eth enoadenosine 3, N“—ethenocyﬁdine

()
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3,N4-ETHENOCTP

E—H7
D
LIGHT-DARK
CytHg -Hg Cyt-Hsg
I, N6 —ETHENOATP
C
k LIGHT - DARK
__L__L_J\«—J A M |
B LIGHT

Ad'H2 Ad’He E'H7 G'Hs

AcH{
DARK
A X8

L

90 85 80 75 70 65
Chemical Shift (ppm)

Fig. ] - Spectra A, B, C: 1 mM etheno ATP, 0.2 mM N10 carboxyethyllumiflavin;

pH 7.5, 32 scans, 0.6 sec irradiation, 10 ms delay after irradiation;

spectrum D, same conditions except 1 sec irradiation and 1 ms delay.
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CASE WESTERN RESERVE UNIVERSITY « CLEVELAND, OHIO 44108

May 31, 1983

Professor Bernard L. Shapiro
- : Department of Chemistry
RS, Texas A § M University

ﬁﬁg? College Station, Texas 77843

Heteronuclear 2D-NOE Spectroscopy

Dear Professor Shapiro:

The homonuclear 2D—NOE1 and 2D-exchange2 experiments are extremely
useful for structure elucidation. We have developed the counterpart
of these experiments which allows the correlation of the chemical shifts
from heteronuclei when there is cross relaxation between these nuclei.

The pulse sequence for observing Heteronuclear 2D-NOE spectra is
shown in Scheme I. The pulse and receiver phases are adjusted in a
four cycle sequence as shown in order to eliminate the large unmodulated
signal component and to achieve the equivalent of quadrature phase
detection in the second dimension. FG is a field gradient pulse which
eliminates multiple quantum coherence and residual transverse magnetiz-
ation from imperfect 90° and 180° pulses.

Although there are more efficient ways of correlating 1H and 13C
chemical shifts (via J-modulated experiments) the Heteronuclear 2D-NOE
spectrum of 2-bromobutane (Figure 1) is useful example which clearly 13
illustrates the appearance of such spectra. The dipolar relaxation of ~7C
is primarily determined by directly bound protons. The shifts of the
carbons gre correlated with the shifts of those protons which contribute

1
to the "“C NOE.

This experiment should be more useful for studying hydrogen bonding
" to carbonyls in proteins,,for studying metal (M) ion binding sites in
large moleculeisus}ng M{"H} - 2DNOE, and for studying exchange of amide
protons using ~~N{ H}<2DNOE.

Please credit this contribution to the account of Bill Ritchey.

Vb i
7o

M .
Petér L. Rinaldi

Assistant Professor of Chemistry
PLR:ar

1. J. Jeener, B. H. Meier, P. Bachmann, and R. R. Ernst, J. Chem Phys., 71,
4576 (1979).
2. Y. Huang, S. Macura, and R. R. Ernst, J. Am. Chem. Soc., 103, 5327 (1981)

~ A~

Department of Chemistry (cont. p. 36)
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Figure 1. Contour plot of the 13C(1H)h2tenonuc1ear 2D-NOE spectrum
of°2-bromobutanf3 Specfral acquisition parameters were: 15 and 49#5

90~ pulses for C and,_H, respectively, 0.085s acquisition time, 3000

Hz sweep width in the "~C frequency dimension, and a 2.0s mixing time;
128. gpectra (8 transients each) were accumulated with t incremented to
provide the equivalent of a 1000Hz sweep width in the ﬁ frequency dimen-~
sion. After Fourler transformation with respect to t,, the 128 points

in the second time domain were zero filled to 512 befgre Fourier trans-
formation with respect to t,. The 2D-NMR spectrum is displayed in the
absiaute vai;e mode to avoi& phasing problems. The normal one-dimension-
al "°C and NMR spectra are also shown along their respective chf:ical
shift axes for comparison. The 4 Hz data point resolution im the
frequency dimension of the 2D-spectrum is insufficient to allow reso-
lution of the proton multiplicities.
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GRUPPO MONTEDISON

MONTEOIPE =~ = May 30 1983
Professor Bernard Shapiro MONT EDIPE/PM/CER
Dept., of Chemistry Stab. Petrolchimico
Texas A & M University Yia della Chimica

College Station -~ TX 77843 - USA 30175 Porto Marghera
(Venezia) ITALY

Dear Professor Shapiro,

13¢ NMR CHARACTERIZATION OF THE HPLC FRACTIONS QF POLYETHER
PQLYOLS,

Polyether polyols used as {ntermediates in the manufacture

of polyurethané foams, namely flexible foams, are characte
rized by the distriﬁution of their molecular weights, as well
as by the distribution of the molecular species with diffe-
rent polarity. This is ‘evidenced through HPLC.

The interpretation ef 13C NMR speétra of the polyether poly
ols was based on the work by Whipple and Green (1973), while
the quantitative characterization was carried out on the ex
perimental work previcusly conducted by the MONTEDISON Labo
ratories. Random and block copolymers, either produced by us
or by the competition, were quantitatively analyzed.

In this paper one of our poclyols and one of the competition
have been taken into account. Though fairly similar for conm
position, they are appreciagly different for applicative be-".
haviour. The HPLC allowed tec detect a wide difference in the
distribution of the species of different pclarity. The analy
sis has then begn further deepened by applying the preparati
ve HPLC.

The fractions were characterized <through 13C NMR spectroscopy.
A progressive enrichment of the molar fractions of ethylene
oxide XE was obserfed on increasing the eiution time. The in
crease of the latter parameter involved also én increase in
the content of primary hydroxyles. that is the percent of

CHon end grcups. Within the exrerimental error »f the method,

g 14187

33 MAACHIC REG DEL.a MONTEJISON S A

)
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no substantial difference was found in both the equivalent

weight and the molar fraction of the F units.

(& ]

2
The correlation between the elution times and the molar frag
tions of ethylene oxide X, did not appear highly satisfactory
due to the dispersion of the resulting data and the correlé

. tions were different for the two products. This could be inm
puted to the effect of structural factors other than the to
tal content of ethylene oxide on the polarity of fhe species.
In spite of the fact that the competitive sample had a tortal
ethylene oxide content possibly higher than our sample (XE
equal teo Q0,19 and Q0.17, respectively), in the latter case,

in all the fractions, the quahtities FEE (oxyethylenic units

in sequence) were on the average higher than in the competi

, F
P -EE

tive polyol. The ;ntagral distribution curves xE, X
and Fpp were calculated. Taking into account the integral
distribution curve versus XE, a'closer diﬁtfibution.of the e
thylene oxide in proximity of the mean value was observeq.

In order to represent in a more evident way this finding, the
differential distribution curves of both polyols were plotted
calculating the derivative of the curve starting - from the in-
terpolation of the integral distribution curves.

As it can be observed, the rétic'of the area of the plot in-
cluded betweén.the values 20% and 26% of the molar fraction

of the eth&lene oxide and the total area is appreciably higher

(o)
for the competitive polyol than the ratio obtained for our san

ple(A)

Sincerely yours

o funar

G. Gurato
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Université de Lausanne — Faculté des Sciences

INSTITUT DE CHIMIE MINERALE ET ANALYTIQUE

3, place du Chateau 1005 Lausanne (Suisse}

1st of June, 1983.

1199n MAGNETISATION TRANSFER-A DREAM COME TRUE!

Dear Barry,

The recent acquisition of a CXP-200 spectrometer has
allowed us to resume work on one of our favourite systems;
that of the various ligand exchange reactions encountered
in solutions of Tin(IV) tetrahalide with neutral Lewis bases
in inert so]ventsl._

In general the octahedral SnXg.2L adducts exist
simultaneously in both the cis and trans configurations,
and,in the presence of excess ligand,the system may be
characterised by three rate constants:kjgo for the cis-trans
isomerisation;kcjg for the cis-free ligand exchange; and
Ktrans for the trans-free ligand exchange. Using 14 NMR we
have been able to show? that kcjg is considerably greater
than both ktpans and kjgos So much so, in fact, that on
increasing the temperature, the signals of the cis isomer
and the free ligand coalesce long before any exchange is
apparent on the trans signal. And therein lies the rub! For
it is now not possible to ascertain whether the eventual
broadening of the trans signal is due to exchange with the
free ligand or whether it is the result of an isomerisation
between the two forms. The answer,so we thought, was
obvious: record the 119sn NMR spectrum as a function of
temperature; if the trans isomer is exchanging with the free
ligand the spectrum will remain unaffected. If, however,
cis-trans isomerisation is responsible the 1195y signals
will broaden, and may even coalesce. Unfortunatly, things
are not that simple: any broadening that may appear as a
result of cis-trans isomerisation is swamped by what we
believe are the effects of tin-halogen scalar coupling.
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Line shape analysis is, however, not the only way of
squeezing quantitative data from exchanging systems, and we
felt that a magnetisation transfer experiment might yield
comparable results. . The Figure illustrates the effects of
selectively inverting the resonance of the cis isomer in a
0.2m solution of SnCl14.2(MepS) in CDpClp at 283 K using the
so called 1:2:1 pulse sequence>. Two processes are apparent:
a slow return to equilibrium due to Ty relaxation, and a
transfer of magnetisation on a considerably faster timescale
due, we believe, to cis-trans isomerisation.

We feel that this represents a small step for mankind,
but a giant leap for 1195n NMR spectroscopists!

Yours faithfully,

—— m § petact

M.J.Forster C.T.G.Knight ‘ A.E.Merbach

1) S.J.Ruzicka; A.E.Merbach. Inorg. Chim. Acta, 20, 221-9,
1976.

2) S.J.Ruzicka; C.M.P.Favez; A.E.Merbach. Inorg. Chim. Acta,
23, 239-47, 1977. o

3) V.Sklenar; Z.Starluk. J. Mag. Res, 50, 495-501, 1982.



74.5 MHz 1195n-{1H} NMR spectra at 283.3K as a function of t.

Pulse sequence: -(-45°-D7-90°-D1-45°-t-90°-)-
D1=0.91ms; 180°pulse=40us; recycle time=4.8s.
SW=7462Hz; SI=4K; NS=750; LB=70Hz.

24ms

40ms
100ms

2.5KHz
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Texas A & M University ' Postdoctoral Positions: DISPA; FT-ICR

College Station, TX 77843

Dear Barny,

Postdoctoral positions will be available in my laboratory, starting anytime
after about 1 July, 1983. Salary will be approximately $16,000 plus benefits.
The Ohio State University is an affirmative action, equal opportunity employer.
The successful candidate(s) will be expected to participate in one of the
following projects:

(A) Dispersion vs. Absorption (DISPA) Line Shape Analysis. The DISPA technique
offers a simple, sensitive, direct, reilable means for identifying and
quantitating the Tine-broadening mechanism(s) for an inhomogeneously broadened
NMR or ESR signal, based on graphical data reduction of a single digitized
spectrum.l We are anxious to apply the technique toward analysis of carbon-13
NMR lineshapes in polymers, quadrupolar NMR lineshapes,2:3 and other types of
NMR line-broadening, using our new NIC-300 and NIC-500 FT-NMR spectrometers, as
well as ESR hyperfine couplings and other non-NMR lineshapes.

(B) Stochastic Fourier Transform Ion Cyclotron Resonance Mass Spectrometry. We
plan to modify our new Nicolet FT/MS-1000 spectrometer for stochastic
excitation/detection. Technically, the experiment has much in common with
stochastic NMR.4 Proposed applications include MS/MS using a single mass
spectrometer, and the first truly simultaneous multiple-ion monitoring.
Additional theoretical activity will build on our earlier FT-ICR line shape
analyses,%»6

1. Marshall, A. G, (1982) in Fourier, Hadamard, and Hilbert Transforms in
Chemistry, ed. A. G. Marshall (Plenum, N.Y.), pp. 99-123.

2. Marshall, A. G., Wang, T.-C. L., Cottrell, C. E., and Werbelow, L. G. (1983)
J. Amer. Chem. Soc. 104, 7665-7666. ' '

3. Werbelow, L. G., and Marshall, A. G. (1981), J. Magn. Reson. 45, 344-351.

4. Blumich, B. and Ziessow, D. (1983) J. Magn. Reson. 52, 42-56.

5. Marshall, A. G., Parisod, G. and Comisarow, M. B. (1979) J. Chem. Phys. 71,
4434-4444,

6. Marshall, A. G. and Roe, D. C. (1980) J. Chem. Phys. 73, 1581-1590.
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Interested candidates should submit a vita and graduate transcript, and
have three letters of recommendation sent to:

Professor Alan G. Marshall

Department of Chemistry mw&
The Ohio State University

140 W. 18th Avenue

Columbus, OH 43210
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