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Forthcoming NMR Meetings {Additional listings are solicited)

Severith International Meeting on NMR Spectroscopy ~ July 8-12, 1985; University of Cambridge; Chairman: Dr. Derek Shaw; Details
Trom Dr. Johm F. Gibson, Secretary (scientific), The Royal Society of Chemistry, Burlington House, London W1V OBN England.

The Society of Magnetic Resonance in Medicine - August 19~23, 1985; London; Information from either Renee Sauers, Society of
Magnetic Resonance in Medicine, I5 Shattuck Square, Suite 204, Berkeley, CA 94704, or Peter Peregrinus Ltd., P.0. Box 26,
Hitchin, Hertfordshire, SG5 1SA, United Kingdom.

Second International Symposium on the Synthesis and Applications of Isotopically Labeled Compounds - September 3-6, 1385; Kansas
City, Missouri; Dr. Donald WiTk, Symposium Coordinator, University of Missouri-Kansas City, School of Pharmacy, 5100 Rockhill
Road, Kansas City, MO 64110~2499.

12th FACSS Meeting - Sept. 30-Oct. 4, 1985; Philadelphia, PA; NMR Program Chairman: Rodney D, Farlee, E.I. du Pont de Nemours &
0., Inc., Experimental Station, Building 328, Wilmington, DE 19898; see TAMU NMR Newsletter 319, 9, {April 1985).

1985 Eastern Analytical Symposium - November 19-22, 1985; Penta Hotel, New York; see pages 17-18.

27th ENC - April 13-17, 1986; Baltimore Hilton; Chairman: TR.G. Bryant, Department of Radiology, University of Rochester Medical
Center, 601 Elmwood Avenué, Rochester, NY 14642.

Suggestions for other types of articles, news jtems, etc., to appear in the Newsletter would be
welcomed - please make your wishes known.

Have you returned the readership survey card which was inserted into igsue No. 317 (February)? If not,
=3 please let us know promptly how many people routinely read, inspect, or have the opportunity to use your ==
copy of the Newsletter. Your cooperation will be appreciated.

A11 Newsletter Correspondence
Should be Addressed to: DEADLINE DATES
Professor Bernard L. Shapiro Please note revised dates. —Jme— | No. 323 (August) --~------ 29 July 1985
Department of Chemistry
Texas A&M University No. 324 (September) ---- 26 August 1985
College Station, Texas 77843 U.S.A. ’
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

ez - o National Institutes of Health
Bethesda, Maryland 20205
Building :

. 13

Room 3W13
496-
(301) 3777

May 17, 1985

Professor B, L. Shapiro
TAMUNMR Newsletter
Department of Chemistry
Texas A&M University

College Station,

Dear Barry:

On a recent tr

Texas 77843

Instrumentation Needed

ip to Southern Europe, I was abruptly reminded of how

fortunate we are in being able to pursue our research with high quality

instrumentation.

The chemistry department of the University I was

visiting was struggling to teach obviously bright undergraduates, and

perform resear
obtaining any.
suspect the pr
disappeared fro
Newsletter's rea
analytical equip
in particular
drop me a line,

Biomedical Engir
Instrumentation

ch with almost no equipment, and little chance of
The only major piece, a C.W. NMR spectrometer (I
ide and joy of the department) was of a type which
m most U.S. labs fifteen years ago.
ders are planning to surplus, or could permanently loan
ment suitable for a general chemistry department. (and,
an F.T. NMR instrument) perhaps they could phone me or
and I'11 put the needy department in touch with them.

Sincerely yours,

David I. Hoult, M.A. D.Phil
Office of the Chief

eering and
Branch, DRS

If any of the.
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Okldhoma State University

Department of |Chemistry /[ (405) 624-5920 / Stillwater, Oklahoma 74078

May 17, 1985

Dr. B. L. Shapiro
Department of Chemistry. .
Texas A & M University
College Station, TEXAS 77843-3255

Title: '77Se Chemicgl 3hift Measurement on 4—Seienanone

Dear Barry:
We have been working with our XL-300 with a focus on different nuclei

and especially 77Se. le have recently developed a synthesis of 4-selenanone

(to be published this summer) and have now recorded the 77Se shift which is

.‘176.6 ppm downfield from dimethyl selenide. This shift is reminiscent of

knowledge, the;775e sh

that found for din-butyl selenidel (167 ppm) but, to the best of our

ift for selenanone is the first recorded for a

six—membered, seleniumTcontaining ketone.. -We.hadnhoted the striking

effect that branching has on 77Se shifts such as displayed by diisopropyl

selenidel (432 ppm) and this suggests that the nucleus may have good

diagnostic value for nLarby stereochemical considerations. This remains

to be evaluated. We would not like our data quoted until our publication

appearé. Your recent fitation'to unauthorized quotes is certainly not in

the épirit'of the NMR Letter., . I am glad you caught the problem. I trust

this suffices'for our contribution. Dr. Ford sent in the last as I recall.

Sincerely yours,

e o

K. Darrell Berlin
Regents Professor

1

J. D. Odom, W. I, Dawson, and P. D. Ellis, J. Am. Chem. Soc. 1979, 101, 5815.
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relaxation pathway for the proton reservoir of the rigid polyelectrolyte
solid via proton spin diffusion. Consequently, a blend spectrum is
obtained with very low carbon-13 signal intensity after twice the
number of accumulated transients relative to the spectrum of undiluted
polystyrene sulfonate (lithium neutralized).

50/50 BLEND
PS-SULFONATE (LI+)
POLY (ETHYLENE OXIDE)
12,000 FIDS

“‘~‘~’-._-'-._—-‘~/”J\~///\\\-.ﬁ-‘."~'~_‘/\\-"‘¢f/\\\\__ Nt e

POLY (ET

HYLENE OXIDE)

MW=3%100 5000 FIDS
REF: ADAMANTANE

_J

LITHIUM SALT OF

t’

5600 FIDS

HroT
200

L AL Y 7 7 l-TJ=
150

POLYSTYRENE SULFONATE

100 SO O PPM
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Future efforts will focus on the use of a carbon-13 analog
of the Goldman-Shen experiment in conjunction with multiple-pulse
homonuclear proton decoupling to distinguish rigid versus mobile
"domains and to monitor the rate of interdomain polarization
transfer in multiphase polymers. This research endeavor is planned
in collaboration with Dr. Chuck Bronnimann of the Colorado State
University Regional NMR Center.

I look forward with much enthu51asm to rece1v1ng the Texas A&M

Laurence A.
Assistant Pihofegssor

LAB: shp

[1] M. Hara and A. Eisenberg, Macromolecules, 17, 1335 (1984).

[2] W. W. Fleming, C. A. Fyfe, R. D. Kendrick, J. R. Lyerla, H.
Vanni, and C. S. Yannoni, in '"Polymer Characterization by ESR
and NMR,'" edited by F. A. Bovey and A. E. Woodward, ACS Symposium
Series, 142, 193 (1980).

UNIVERSITY AT BUFFALO Schools of Medhine and Dental Medicing

. Faculty of Health Sciences
STATE UNIVERSITY OF NEW YORK Y 102 Cary Hall
Center for Research on Cholesterol and Arteriosclerosis » Buffalo, New York 14214

(716) 831-2700

POSTDOCTORAL POSITION

Postdoctoral position available for coordinated structural (NMR) and functional

studies of biological membranes. Please apply to Dr. Philip L. Yeagle, at the
above address.



THE UNIVERSITY OF MANITOBA

April 2, 1985

Prof. B. L. Shapi
Department of Che
Texas A § M Unive
College Station,
U.S.A. 77843-325

Dear Dr. Shapiro:

Rel:

From a lette
newsletter it app
the way in which
how this relates

DEPARTMENT OF CHEMISTRY Winnipeg, Manitoba

Canada R3T 2N12

To,
mistry,
rsity,
Texas.
5.

Frequency accuracy and £ values.

r in the March issue (318-40) of the TAMU

ﬁars that there is some misunderstanding about

odern nmr spectrometers generate frequencies and

to the measurement of = values. The & shift

scale is the resanance frequency of the nucleus in question

reported as if T

% values can then
than absolute fre

S resonated at exactly 100 MHz. Or,

= = X

FTMS

x 100.

efore be considered to be unitless ratios rather
quencies. Any proportional error which affects

both the numerator and denominator leaves the ratio unchanged.

, In the Bruke

T AM series spectrometers all frequencies, including

offsets, are derived from a single 10 MHz clock by a combination of

digital synthesis

, phase-locked loops and frequency multiplication.

Other manufacture
thermostated qua
compensated quart
frequency of this
as good as many T
same in all freqﬁ
becomes a 10 Hz e
Frequency ratios
merely simulates

s use similar schemes. This clock is either a

tz oscillator in the "LO" unit or a temperature

7z oscillator in the PTS 160 synthesizer. While the
oscillator is not absolutely accurate (in fact, it is

requency counters]) The error is proportionately the

encies derived from it; a 1 Hz error at 10 MHz

rror at 100 MHz a 30 Hz error at 300 MHz, etc.
therefore, have absolute accuracy. The software

the frequency synthesis process to arrive at the

final "SF" value | which on Bruker spectrometers is the frequency of 0 ppm.

The frequency of
line from 0 ppm.
to the error in t

any line is just the "SF" value plus the shift of the
Line frequencies thus determined contain an error due
he 10 MHz clock frequency, but this is a proportional




i3

error which does not affect a ratio such as a £ value., No att?mpt
should be made to "calibrate" the software unless all frequencies
can be corrected. In any event, there is no need to.

In order to determine a £ value all that is necessary 'is to
determine the observed proton frequency of TMS (or possibly a
secondary reference) and the observed frequency of the nucleus under
study, form the ratio, and multiply by 100. The two measurements
should preferably be made on the same sample, an operation which is
very easy on spectrometers, such as the AM series, equipped with
computer~switchable dual probe/pre-amp systems. If different samples
must be used the same solvent and lock signal should be used. For
unlocked operation the "FIELD" setting must be the same fo? all samples.
For most purposes a table of TMS frequencies recorded in different
solvents is sufficiently accurate.

The use of a rubidium frequency standard is unnecessary and very
expensive.

Sincerely,

Kirk Marat.

cc: Bruker Spectrospin
(Canada) Inc.
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CUSTOM FABRICATION

From: The Alternative Source

B Our special services include the design and
manufacture of custom-made Insert Tubing and Dewars
in glass and quartz. These parts will be especially crafted
to meet your exact needs with the precision necessary
to match the application. NMR and EPR applications
are a specialty.

B Standard items include high quality, precision 5 and
10 MM 0.D. NMR Sample Tubes, Tube Washers
and Storage Racks.

Your inquiries are invited. Call or write, TODAY.

\\\\llll///
ez

NEW ERA ENTERPRISES

P.0. BOX 425 e VINELAND, NJ 08360
PHONE: 609-794-2005 -
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UNIVERSITE| DES SCIENCES ET TECHNIQUES DU LANGUEDOC

GROUPE DE

DYNAMIQUE DES PHASES CONDENSEES .

Laboratoire Associé au CN.R.S. N© 233

Professor B.L. SHAPIRO
Department of Chemistry
Texas A and M University
College Station, Texas 77

USA

Montpellier, le 25 avril 1985

conducfdrs : Resolved Knight Shifts

343 and Relaxation Times

Dear Pr. Shapiro

We report here the results of a 13C high resolution NMR study of.

the organic conductor : (TMTSE)

of MTSF*+0.5 cations

C10, . This Bechgaard salt is built up
and C10L anions stacked along an axis which is the

direction of stronge§t overlap between nearest neighbour molecular
orbitals (fig.l). The charge carriers are delocalized along this stacking

axis, which yields a
dimensional conducto

r).

‘large anisotropy of conductivity (quasi-one-

In our study, we have been able to resolve the individual shifts

of the resonance lin
TMTSEH0-5

_ cation with respect to the resonance lines of the neutral
molecule, as well as

os (Knight shift) for all of the :10 carbons. of the

‘their individual relaxation times T, (except for the

very lowest among them) (ref.l). The observed shifts allowed us to

calculate the local spin-densities at the carbon nuclei and compare them

to those obtained by

quantum chemical calculations.

A similar work on (FA)oPFg has been recently published by

Mehring et al. (ref.
spectrometer at 50.3

While a st
provide a good 3/N r
it was unefficient f
center
these carbons are ex
observed using a T/

" neutral TMTSF in the

figare 2. The spectr

carbons of the TMTSF10-

2). Our measurements were carried out on a Bruker CXP200
Mhz using magic angle spinning.

andard proton enhancement sequence was efficient to
atio for the carbons with the largest relaxation times,
or the observation of the resonance lines of the two
cation. Indeed, the relaxation times for
pected to be very small. These lines were finally

2 pulse sequence without decoupling. The spectra of the
ligquid and solid state are presented at the top of

um of (TMTSF), ClOy is shown at the ‘bottom.

Place Euadne Bataillon 34060 ITONTPELLIEF! CEDEX — Tél. : (67) 41.30.19 — Télex : USTMONT 490944 F

13, .. : L
-7 °C High Resolution NMR in organic



These experiments, with Mehring 's one, are the first direct
' observation of resolved Knight shifts on organic conductors.

Sincerely yours,

P. BERNIER M. AUDENAERT R.J. SCHWEIZER

o el

1 - P. BERNIER, M. AUDENAERT, R.J. SCHWEIZER, P.C. STEIN, D. JEROME,
K. BECHGAARD A. MORADPOUR
submitted to Jour-nal de Physm_ue Lettr'es (Paris)

2 - M. MEHRING, J. SPENGLER,
Phys. Rev. Lett., 53, 2u41 (1984).

=={Fo—afl=p=3

Fig.l. TMTSF molecule and the structure of ('I'IVITSF.)zclO‘\L
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(3) 'Microscopic and Spectroscopic NMR Imaging". Paul C. Lauterbur,
Department of Chemistry, State University of New York, Stony Brook, NY.

(4) "Magic Angle Spinning NMR in the Study of Surfaces,“ Gary E. Mac1e1
Department of Chemistry, Colorado State Un1vers1ty, Fort Collins, CO
80523.

"Advances in NMR Imaging Techniques".

Thursday, November 21, 1985 PM (2:00 to 4:30) | !
Chairman: David Hoult, Division of Research Seryices, NIH, Bethesda, MD.

(1) "Understanding Advances in NMR Probe Des1gn David Hoult, Division
of Research Services, NIH, Bethesda, MD.

(
(2) "Techniques and Applications of NMR Chemical Shift Imaging". Paul A.
Bottomley, G.E. Corporate Research and Development Center, Schenectady, NY.

(3) "The Influence of the Macromolecular Matrix'on Proton Relaxation Times in
: Hydrogels and Livings Cells". Paula t. Beall, Pharmaceutical Divison Ciba-
Giegy, Ardsley, NY. 4

(4). "Solid State Imaging Using Multiple Pulse NMR". Gerald C. Chingas,
U.S. Naval Research Laboratories, wash1ngton D.C. ‘

i

1985 EASTERN ANALYTICAL SYMPOSIUM (SHORT COURSES)

from: Robert E. Santini
Program Committee

! 317-494-5230
Monday, November 18, 1985

(1) "Inside Your NMR: Introduction to Hardware:Aspects of NMR Instrumentatibn“.
Robert E. Santini, Purdue University, West Lafayette, IN.

Tuesday, November 19, 1985

(2) "D, 2D, 3D Pulsed NMR of Liquids, Solids and Spaces: A Practical Approach",

John Grutzner, Purdue University, West Lafayette, IN.

Wednesday, November 20, 1985
(3) "Introduction to Laboratory Data Systems". Stannley Demming, University of
Houston, Houston, TX.

Note: EAS is held at the Penta Hotel in New York City.

‘)

)
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D. CANET Professor B.L. SHAPIRO
Professeur TEXAS A & M University
' Department of Chemistry

COLLEGE STATION

TEXAS 7784-~3255
U.S.A.

Cartesian vectorial representations for analyzing multipulse

experiments.

Nancy, may 4, 1985

Dear Professor Shapiro,

Multipulse NMR experiments are conveniently analyzed by
means of product operators (1) rather than by vectorial models
which are known to lead, in some cases, to erroneous conclusions.
In fact, two vectorial representations can be devised : a "clas-
sical" representation including magnetization vectors associated
with each transition and a "total magnetization" representation,
including vectors associated with the magnetization of each
nucleus. By looking carefully at the properties of the above-
mentioned product operators, it has proved possible to set up
a correspondance between the latter and the two possible vectorial
representations. The analysis of a sequence is then a matter
of vector rotations in Cartesian axes (according to the situation
at a given step of the sequence, one may have to switch from
one representation to the other). No calculation is required
and some physical insight is gained. This procedure is illustrated
by the accompanying figure which describes the basic sequence
of the INADEQUATE experiment (2) : only the behavior of the
A nucleus is shown ; full and dotted vectors refer to '"classical"
and ‘“total magnetization!" representations, respectively. It
is especially straightforward to realize how the phase of the

last pulse acts.

This graphiéal method should ihdéeg: be useful for devising
appropriate phase cycles. Details will be published shortly.

We hope by means of +this 1letter, re-establishing us as
contributors, to be back on your mailing list.

Y,

J. BRONDEAU J.P. MARCHAL

(1) 0.w.SPRENSEN, G.W.EICH, M.H.LEVITT, G.BODENHAUSEN and
R.R.ERNST, Progr.NMR Spectrosc., 16, 163 (1983)
(2) A.BAX, R.FREEMAN and S.K.KEMPSELL, J.Am.Chem.Soc., 102,

48 49 (1980)

B.P. 239 - 54506 VANDEUVRE-LES-NANCY Cedex (France} - Tél.8 328.93.93
Unité Associée au C.N.R.S. nc 406 - Laboratoire d’Etude des Solutions Organiques et Colloidales
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8 EXPERIMENT (PPM TMS)

University of Illinois School of Chemical Sciences 321-21

at Urbana-Champaign 505 South Mathews Avenue

Urbana
Illinois 61801

May 7, 1985

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

Dear Barry:

Silica, Silicates and Silicones

We have recently been investigating structure and bonding in silica and
sélicates by means of 179 and 2981 NMR. We have found a very simple way to predict
2 Si chemical shifts in all types of silicates (QO,Q1,Q2,Q3,Q ) by use of a "group
fragment electronegativity" approach. Noting a high correlation (0.992) between
the group electronegativity sum and chemical shift for tetravalent silanes
containing ligands with lone pairs available for backbonding, we have formulated the
following relationship between group electronegativity sum and solution chemical
shift:

8gy = —24.336 LEN + 279.27

S

Group electronegativities for oxymetal fragments are then derived empirically using
the above equation. For instance, the OMg electronegativity is obtained from
forsterite (Mg,SiOy, §=-61.9, EN=3,5048), the OCa from the average of a,B8,Y-CaySi0y
(8=-71.73, EN=3.6058). The 0Si electronegativities exhibit a structural dependence
on SiOSi bond angle, derived from selected SiO2 polymorphs as follows:

EN(OSi) = (<Si0Si/136.79) + 2.9235
The chemical shift may now be predicted using the following relation:

LEN(Q™) = ZENp + (4-n) T (EN_p 2z /32 ;)

f and nf are framework and nonframework sites,
respectively, and z is the formal charge of the
o cation. For example, for the chain silicate

. diopside (QZ, CaMgSi,0¢) the method works as

7 follows:

-150 ] where Q" refers to the degree of polymerization,
R
i

-100 — EEN(CaMgSiZO6)

= 2EN 0Si (135.93°) +
- ] 2 (

EN OMg (2/4) + EN 0Ca (2/4))

- o The $EN of 14.9450 corresponds to a chemical
75 g shift of -84.4 ppm (from TMS), which compares
4o well with the experimental value of -84.7 ppm.
7 : Thus far we have tried 99 sites in 51 minerals
] and obtained a mean absoclute accuracy of 2.0
ppm, as shown in the accompanying graph.

-50 I I B I
-50 -75 -100 -125 -I150
S PREDICTED (PPM TMS)
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We have also obtained the '70 quadrupole coupling constants of a number of minerals
and used Townes=-Dailey methods to investigate the (éontroversial) nature of the Si-0
bond., We have found that (d-p) m-bonding must be included in order to adequately
interpret the observed e“qQ/h. The results are in accord with Pauling's model of
50% ionic ¢g-bonds and a total bond order
of ca 1.55. Models that neglect (d-p) i
m—-bonding predict ~2-fold larger
e“qQ/h values. These results indicate
that caution should be used in ascribing
the well-known bond-lenth--bond-angle
correlation for bridging oxygens in
silicates to g-effects alone (e.g. Bent's
rule), since the phenomenon may also be
ascribed to changes in 7-bond order (which
has the added advantage of accounting for
the generally shorter bond lengths
observed for Si-O nonbridging bonds).

e*Qq=5MHz
el

Ge ) j Rl I T I i T T 1 T T T l L I

A, | 400 | 200 s -200 PPM
- [ : ’
L Ge:Si<0 In addition!to minerals, we have been
e applying 17O NMR;to the study of silicone
a ' b polymers (all otper possible nuclei having
‘#l 'jJLvl e: Si=0-25:1 already been "taken"). The above shows the
_ . Ge : Si=025:I, o solid-state NMR spectrum (at ~-195°C) of
;h S, 95% Psi (Me,81'70) , which displays a well-dgfined

? == T ? second-order powder pattern having e“qQ/h = 5
-38 -39 -100 -101 PPN )
MHz and n = O.
X Thg 1norganlc chain 51llcates we've studied
. A have e“qQ/h ~4 MHz and n=0.4, which implies,
i : ST -1 using Townes-Dailey reasoning, substantial charge
' ;¢4~~ L donatlgn from thg bridging oxygen to e.g. Ca
and Mg~ , which cannot of course occur in the
polydimethy151loxane.
We also hope to use the second-order Lineshape
e o to study hindered rotation about -Si0OSi and COC
. bonds in the futhre, which should complement the
L] .. L results of “H, 3¢ and Si studies of various
high polymers.
" aa 33 wptiao -131 sou . i

Tetramethylammonium silicate solution !
IM Si0,, N:Si=2:1

~101 FPM

E 100

-49

-8

TR e

Another -aspect of our work has been on the solutioniNMR of various hetero-atom
substituted sjilicate cages. We have been able to incorporate Ge into the double-
four [Si802 ] ring, which 1lifts the degeneracy of the silicons. This leads to a
nice candidate for a Si COSY experiment, as shown in the spectra above, glVlng
unambiguous assignment of all resonances and, 1nter alia, corroborating the long
postulated existence of the double-four ring in solution.

With best regards.

Yours sincerely,

N

Eric 0Oldfield "Nathan Janes Christopher Knlght / Linda Reven
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UNIVERSITY OF GRONINGEN LABORATORY OF PHYSICAL CHEMISTRY
NIJENBORGH 16, 9747 AG GRONINGEN, THE NETHERLANDS

Tel.: 050 - 117087

RK /gl GRONINGEN, May 2, 1985

Professor Barry Shapiro
Texas A & M University
College Station Texas 77843
U.S.A.

Dear Barry,

It is well known that the observatlon of CIDNP multiplet effects presents a
problem..in pulse FT NMR.! They disappear for a 90° pulse and undistorted
observation is only accomplished. at very small flip angles with concomitant loss
of sensitivity. We have now explored two ways in which multiplet effects can be
recovered in pulse NMR with full. sensitivity. Both can be used to detect small
multiplet effects in the presence of strong net polarization.

A 68(x) pulse applied to a spin system containing both net polarization and
longitudinal spin-order (multiplet effects) creates both y-magnetization, which
have different fllp angle dependencies. Thus, FID's taken with 6 = 45° and 135°
can be added to give spectra with pure net polarization and subtracted to -

yield multiplet effects.” This method works well, but for small multiplet effects
in the presence of strong net polarization artifacts may arise due to imperfect
cancellation of large signals.

The second method makes use of the fact that a mixture of double and zero
quantum coherence is created from the multiplet effect component by a 90°
pulse, which can be transformed in observable magnetization by a second.90°
pulse. A 2D experiment of this kind has been suggested by Bodenhausen?

and Pouzard.3 Now net and multiplet effects occur at different w frequencies,
which provides a cleaner separation. The Figure shows the resul% of a 2D
experiment of the form light pulse ~ 90° - t, = 90° (Acq ) applled the photo-
reaction of flavin with tyrosme- . :

: Best w15hes,
B Yours sincerely,

Rolf Boelens, Alexel Podoplelov Robert Kaptein

Please credit this contribution to the account of Dr. W. Weringa.

=, 1. Schaublin, S., Hoehener, A. and Ernst, R.R., J. Magn. Reson. 13, 196 (1974)
2. Bodenhausen, G., Progr. in NMR Spect. 14, 137 {1981)
3. Allouche, A., Martinelli, F. and Pouzard, G » 4. Magn. Reson. 53 65 (1983).
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POSTDOCTORAL POSITION. Available 8/15/85 for

molecular biophysics of model bile and glycerlda digestion
systems. Require Ph.D. in chemistry or biochemistry, with
experience in one or more of the following areas:! NHMR
(multinuclear, relaxation, 2D techniques), protein purification,
lipid chenmiatry, enzyme kinetics, gquasielastic light acattering.
Salary 816,000+. Send resume and two letters of

recommendation, by 7/1/85, to Dr. Ruth E. Stark, Department of
Chemistry, City Universaity of New York -~ College of Staten
Island, 50 Bay Street, Staten Island, New York 10301. EO/AA
Employer.
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THE : DEPARTMENT
UN[\/EI—?SHVY OF CHEMISTRY
OF UTAH SALT LAKE CITY. UTAH a2

May 22, 1985

Dear Dr. Shapiro,

While studying natural abundance, proton—decoupled deuterium spectra of a
set of seventeen methylcyclohexanes, we had occasion to perform a stepwise
multiple regression analysis to determine shift parameters for structural
features. Initially the values of the four parameters for ring hydrogens
with vicinal methyl groups (see Figure 1) appeared anomalous., With the
exception of A(2a), which has a trans relationship to the vicinal methyl,
the ring hydrogens have very similar spatial and structural relationships
with the neighboring methyl group, and yet the values for these three
remaining parameters given in Figure 1 vary from negligible to —-0,309,

Treating E(parent) as the default case and cataloging only differences in
substitutions at vicinal carbons as perturbations, the important parameters
which affect the shielding are found to be the vicinal gauche C-C bonds as
modified by the inductive effect of a vicinal methyl (see Table I). There
is a large correlation (0.95 from a regression analysis) between the
numbers of gauche C—C bonds and the shift differences., Addition of the
inductive effect then accounts for the relative values of A(2a) and
A(parent), The ring flattening induced by an axial methyl~’“ could be
expected to modify the interactions between the vicinal gauche bonds, and
to account for the difference between E(2e) and E(2a). For simplicity,
this angular dependance is assumed to relate to the overlap integrals
between pgauche carbon bond orbitals, Using values for the angles between
ring hydrogens and vicinal gauche bonds from reference 2 and the
corresponding values for the overlap integrals3, OI, the c; were calculated
from these OI's with the given angular correction and then normalized to
the parent as follows:

i OIilOIE(parent)

A linear regression fit with a multiple R of 0,9844 and a standard error of
the estimate of 0,0288 ppm yielded the values for the shift effects in
Table II.

Acknowledging the rather crude estimates of angles and considering that the
overlap assumption is also crude, we were pleased with the parameters
obtained for the gauche interactions and two inductive terms. Although the
largest correlation is with the number of gauche C-C bonds, the inductive
terms are significant, The trans effect appears in only one entry (see
Table I) and would not be well determined statistically. Additionally it
is comparable, within experimental error, to the gauche inductive effect.

Best regards,

//dxﬂ&?z % . (/"ff/.! -

“Janet Curtis David M, Grant

1. Altona, C.; Sundaralingam, M., Tetrahedron, 1970, 26, 925.

2, Geise, 0.J,; Mulhoff, F.C.; Altona, C. J, Mol, Struet, 1972, 13, 211,

—

3. Mulliken, R.S.; Rieke, C.A,; Orloff, D.; Orloff, H, J, Chem, Phys, 1949,
17, 1248,
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Figure 1. A comparison of the spatial and structural relationships
2 of the four vicinal parameters. Values from the regression

analysis are included.
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Figure 2. A comparison of the angular distortions to the cyclohexane
ring induced by methyl substitution. The values are from
force-field calculations from reference 2. ‘

{ i

Table I. Tctal 3hift Differences and Shift Effect
Coefficients for Vicinal Sites

. Coefficients
si i 5 NemeeL & 3
Site Shift [ of C-C ind-G ind-T c-c

1
i
i
Etpar) 1.642 - 0 0 0 0 0 ‘
E(2e: 1,632 -.0l0 1 1 0 1.00 |
Ei2a) 1.445 -.197 1 1 0 1.10
Ar2Za) 1.376 ~.266 2 0 1 1.66 !
Atpar) 1.162 -.480 2 0 .0 1.77 ,
AizZes 0.853 -.789 3 1 0 2.82 .

'

Table II. Shift Effect Parameters for Vicinal Sites

8, .
c-c ind-G ind-T

-0.190 = .111  -0.263 * .149

£152

1
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Varian’s commitment to excellence in analytical instru-
mentation carries with it another, equally important,
obligation: to offer superior user support as well. The
scientists who choose the world's finest instruments have
come to expect no less.

Support from Day One. Before your Varian instrument
is delivered, detailed pre-installation information will
guide you in planning your laboratory’s layout and
providing the necessary services.

Applications expertise for the asking. As a Varian
owner, you can tap Varian expertise in your analytical
technique. Varian applications laboratories, located in
strategic locations throughout the worid, are staffed with
accomplished scientists ready to help you with your
applications problem.

FOR Varianﬁ@ﬁﬁﬁ@@ﬁﬂﬁ INSTRUMENTS

Training to expand your skills. Varian offers a con-
tinuing program of customer training on a veariety of
instruments. Courses are carefully structured to address
different experience levels.

Literature to keep you updated. Applications, new
techniques, technical innovations, experimental trends —
to keep you up-to-date, Varian maintains an “open line”
of print information to its customers. If Varian's operation,
maintenance and programming manuals rank among the
finest in the industry, its vehicles of continuing informa-
tion are second to none.

Varian Service—an umbrella of professional care.
A staff of highly experienced and thoroughly traineld
service specialists backs you up in the U.S. and abroad.
Should you ever need expert assistance to correct an
operational irregularity in your equipment, you have the
assurance that help is on the way on short notice.

Court, Sunnyvale, California 94089 e In Canada 332 Guelph Street, Georgetown, Ontario L7G 4B5 e In Europe
Steinhauserstrasse, CH-6300, Zug, Switzerland » In Latin America North FCO Petrarca 326, Mexico 5, D.F e In Latin America

For Immediate assistance: In the United States call (800) 231-5772 ¢ Or write: Varian, 220 Humboldt v‘

South Av. Dr. Cardoso de Melo, 1457/1459, CEP 04548, Sao Paulo, SP. Brazil  In Australia 679 Springvale Road, Mulgrave, Victoria 3170
» [n Japan 3rd Matsuda Bldg. 2-2-6 Ohkubo Shinjuku-ku, Tokyo 160 e In the Far East Mandarin Plaza, Rm 1018-20, Tower A, 14

Science Museum Rd., Tsimshatsui East, Kowloon, Hong Kong.
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30-

linewidth (Hz)

0 0 20 30 40 50 60
C1oPN  milli molar

Fig. 1. Linewidth of the 3]P signal vs. the'lipid concentration, for:
(d, ) C12
O,——-)C¢C in the presence of 1 mg of Met-enkephalin
(k,=-—--=) 12PN in the presence of 1 mg of camel g-endorphin
VAP C'IZPN in the presence of 1 mg of morphine.

The curves are free interpolations between points.
Spectra were run with a Varian XL-200 spectrometer.
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FOR SALE

Varian XL-100 Probes and Parts

(1) One (1) 18 MM C-13 Veri. Temp. probe; (2) One (1) 12 MM V.T.

probe with F Lock;
(4) Deuterium lock
boxes; (6) Local
bricks; (8) Most

Items are

(3) 1H/19¢, 31Cc 5 ‘and 12 MM inserts;
and observe preamps: (5) Decoupler matching
and lock oscillators; (7) Fregq. control
electronic boards: (9) TT-1011A RF modules.

circa 1976 from Varian 15-inch magnet with TT-100

FT NMR System: NEW OR GOOD CONDITION.

Interested parties should send for listing or contact:

Robert A. Bell

E. I. du Pont de Nemours & Co., Inc.
Jackson Laboratory (D)

Chambers Works

Deepwater, New Jersey 08023

or call (609) 540-3636

FOR SALE

NMR Spectrometer

Varian HA-100-12 / Digilab FTS/NMR system for sale. Consists of console,

Low~Impedance magnet, magnet power supply and coolant controller, Nova 1200

Computer (plus spare), Data General Disk Drive (plus spare), Digilab r.f.

components and two 5 mm probes for

Fully operational,

14 ana 31P—{1H}, plus lots of extras.

1H resolution good (<0.1 Hz), S/N (~45:1). Those

interested should contact Glen Bigam, Chemistry Department, University of

Alberta, Edmonton, Alberta, Canada, T6G 2G2,
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University of Illinois School of Chemical Sciences
at Urbana-Champaign 505 South Mathews Avenue
Urbana
Illinois 61801 -
N\
May 8, 1985
Professor B.L. Shapiro ,
Department of Chemistry |
Texas A&M University |
College Station, TX 77843
Dear Barry: )
Non-Integral Spin Quadrupdlar Echoes .
We have recently been reading the literature, and have noted that
there exists a fairly wide body of information on the use of various
quadrupolar echo sequences to refocus magnetization of our favorite
nonintegral spin quadrupolar nuclei. Everyone knows of the early work
of Solomon (1), which has led to the extensiye use of 2y quadrupole
echoes (2), but we believe it's generally thought that FTs of the
quadrupole echces of, say, I or Al, will lead to a rather confused
spectrum, That's not necessarily so, however, because the 2t—-echo can
be selectively enhanced by Jjudicious use of pulse sequence. :
' N

The following shows the FT_of the 2t-echo in a mixture of K* and
NHu+—alums, in the presence of 'H dipolar decoupling:

72 90 -edge

| 3/2
K NHg

. S S | ww“

T

118

VT T l ] } I I T 1 F "
0 -118 o -118 kHz
kHz . ‘

together with a "de-Paked" half spectrum. Clearly, such experiments
should yield useful quadrupole coupling constant resolved spectra from,
e.g., some minerals and aluminosilicate catalysts, and can in principle
be readily implemented on a commercial instrument. i U
|

l



~
We've been similarly surprised by our ability to refocus
second-order interactions, which helps alleviate instrumental dead-time
problems, as shown in the following 9 spectra of 18-crown-6 ether.
KNO3, at 23.3 MHz:
[ITIT'II!IITuf‘Ih':'
500 0 . -500 —-1000 PPM
With best regards.
Yours sincerely,
/—\

e /&WW‘T C Tihen Rt

Eric Oldfield . C. Timken A(JC. Kunwar

2 )t :
R. %améchandran . Montez
References

1. I. Solomon, Phys. Rev. 110, 61 (1958).

2. J.H. Davis, K.R. Jeffrey, M. Bloom, M.I. Valic, and T.P. Higgs, Chem.
Phys. Lett. 42, 390 (1976).
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Coordinator — NMR Facility

Southern Illinois University, Carbondale seeks a specialist in magnetic resonance -
spectrometry to coordinate the operations and management of a high-field NMR facili-
ty. This facility will include two new high-field NMR spectrometers and related
equipment. The coordinator must be a person with advanced level training, prefera-
bly with a Ph.D. in chemistry or physics, and must| have a strong background in RF
electronics with considerable experience with state-of-the—art NMR spectrometers.
Responsibilities will include: (a) oversight of the operation of the facility, (b)
supervision of other facility staff, (c) performance of routine maintenance, (d)
training and advising NMR users 1in chemistry, physics, plant physiology, blochemis-
try, and medical physiology among others, and, (e) assisting researchers in develop-
ing research protocols using NMR spectroscopy. Applicants should desire to work in
the academic setting, and although neither independent research nor formal teaching
is required, the opportunities for collaborative research and teaching are numerous.
The coordinator will report to the director of the Office of Research Development
and Administration. Salary 1is competitive based on experlience and credentials.
Please submit a complete curriculum vita and the names, addresses, and phone numbers
of at least three references to: Michael R. Dingerson, Assistant Vice-President for
Academic Affairs and Research, Office of Research Development and Administration,
Southern Illinois University at Carbondale, Carbondale, Illinois 62901. Applica-
tions are desired as .soon as possible. It is unlikely that candidates whose
materials are received after 15 August will be considered.

TAMU NMR Newsletter Readership Survey

Let me use this page to give a brief report on tﬁe readership survey cards which
were sent out with the February 1985 issue. While returns are still incomplete,
it appears that the readership of the Newsletter has not changed in the sense
that there are still approximately 6+ readers for every copy of the Newsletter
mailed out - just as it was several years ago when we last did such a survey.

If you have not returned a readership survey card, please drop me a postcard or
whatever, letting us know the number of persons who routinely read, inspect, or
have the opportunity to make significant use. of your copy of the Newsletter.
Thanks for your cooperation with this request.

The survey cards returned have in many instances contained useful comments -and
suggestions, which are being acknowledged and/or acted upon as time permits.
Some of the cards also contained somewhat plaintive but useless messages, mainly
having to do with the time it takes for the mails to deliver the Newsletter to
the subscriber. Of course we have no influence over this delay time, other than
to suggest that if you can stand the cost, we will be happy to send your copy by
either first class or air mail. Just let us know of your needs in this regard.

Also, let me thank all those who said so many kind things about the Newsletter
and the purposes it apparently continues to serve. We greatly appreciate your
words of encouragement and support.

Let me end with a repeated request that contributors provide their own titles
for their contributions. This will ensure accuracy and suppress our tendencies
here to be cute.

\v;

B.L. Shapiro











