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MINISTERE DE L'AGRICULTURE - INSTITUT NATIONAL DE LARECHERCHE AGRONOMIQUE

STATION DY RECHERCHES SUBR 1A VIANDE

Prof. B.L. SHAPIRO
Références & rappeler : . Departement of Chemi St\"_y
: College of Sciences
Texas University

COLLEGE STATION TX 77843
U.S.A.

Water collagen system -

Study at different relative

humidities

Theix, le 8 Octobre 1982
Dear Professor SHAPIRO,

We apply the cross relaxation method (TAMU 281-3) to collagen
fibers with different ratios of hydration at diﬁferent temperatures, The
cross relaxation rate Tm™ ' is determined by Tm™' = A (W p t T2 “1) 5 Wpp
is the contribution of .the dipole-dipole interaction be%ween the water ang
collagen protons, Tz"] is tqe magnetization exchange rate. At Tow
temperqtures T <280°K, T2 'can be disregarded and we observe an increase
in Tm™" with a decrease in T. For an increase in Relative Humidity (R.H.),
Tm * decrease ; Since T1 represents the time required to jump from one site
to another are in lattice water, the increase in R.H. must decrease T1i
and Tm™!  as well. The same slope for different ratios of R.H. is obtained
at low temperatures. '

When T> 280°K the contriqution from exchange rate is dominant.
We observe the first step of the Tm™' increase for the most hydrated

collagen. We cannot increase the temperature, without causing the sample to
lose water.

The behavior of the spin lattice relaxation rate as a function
of temperature varies strongly with the relative humidity. For the most
hydrated collagen, when the temperature decreases, T passes through a
maximum at a temperature of 250°K : we observe probaﬂ]y the motion of the
least bound water protons.

This reserach is being carried on with samples at other
relative humidities and at differentifrequencies.

Sincerely yours
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~University of Waterloo R

‘Waterloo, Ontario, Canada
N2l 3G1

Faculty of Science
Department of Chemistry
519/885-1211

Dicarboxylic Acid Micelles September 27, 1982

Mr. Bernard L. Shapiro
Editor and Publisher

TAMU NMR Newsletter

TEXAS A&M UNIVERSITY
Department of Chemistry
College Station, Texas 77843

"y

Dear Barry,

I managed to collect the yellow page on passing through Waterloo
and I am endeavouring to get my fingers walking. Perhaps the readers of
TAMUNMR will be interested in some results obtained with a-w
dicarboxylic acids of varied intermediate chain lengths, immersed at _
low concentration, in the bilayers of disk-micelles, which are the
units of the type II DM nematic systems. The basic notion is that
if the methylene chain between the two carboxyl groups is too short
to span the bilayer then the polar ends are forced to return to the
same interface of the micelle and consequently the methylene chain
is in an overall U conformation. The perdeuteriation of the chain
renders a series of deuterium quadruple splittings in general one
pair for each segment, because of the different constraint angles of
the methylene groups to the interface normal and possibly also different
motional averaging at each segment. As the methylene chain is lengthened,
it must reach the spanning length between opposite planar interfaces
of the micelles. ’

At the spanning length, the most stable conformation is am all- - <
trans chain and all segments should give the same quadrupole splitting.
This may be followed by plotting the -a CDp-splitting and the lewest
quadrupole splitting observed against the number of intermediate methylene
groups in the guest compound. When they coincide we have the spanning
distance between interfaces in terms of the number .of all trans segments,
All splittings can be mormalized to correspond to the same mesophase
by methods we have already published.

“Twenty-five Years.of Co-operative Education in:‘Canada
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|
Mr. Bernard L. Shapiro » September 27, 1982

The table gives a typical result for mesophases based on ca%boxylate
head groups in the host bilayer micelle. Small amounts of the |
perdeuteriated (actually partially perdeuteriated) a.w. dicarboxylates
were studied in a magnetically aligned potassium decanoate phase}

|

TABLE
Ratio of -o CDy- to lowest quadruple -splitting observed in o;w

dicarboxylates in a decanoate bilayer micelle.

€12 14 ‘16 €20 - €22
1.235 1.309 1.452 1.000 1.145
The absolute splittings are quite low with the short methylene
chains, but became approximately equal to the -aCDy- splitting of
the host decanoate chain for C,5. The spanning distance corresponds
closely to that of the C20 all trans chain length.
Kind regards.

Yours sincerely,

& Rree
L.W. Reeves }01 ﬁe )
Professor

Department of Chemistry

LWR/aj



ENC InC- Twenty-fourth Experimental Nuclear Magnetic Resonance Spectroscopy Conference

Asilomar, California, April 10-14, 1983

24TH ENC, ASILOMAR, CALIFORNIA, APRIL 10-14, 1983

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

Dear Barry

The next ENC will be held at the Asilomar Conference
Center in Pacific Grove, California 93950, April
10-14, 1983. The meeting will have a minimum of formal
sessions, opening up more time for discussion. Tenta-
tive plans include sessions on solids, polymers and
biopolymers, coherence transfer and spin dynamics,
experimental tricks-of-the~trade and a medley of spe-~
cial techniques for high-resolution spectroscopy.

There will be poster presentations and the plan is to
keep the posters up throughout the meeting. Anyone
interested in presenting a poster should submit an
abstract to the Poster Session Chairman, Dr. Howard D.
W. Hill, Instrument Division, Varian Associates, 611
Hansen Way, Palo Alto, CA 94303 before February 1,
1983. In the event that the number of submitted post-
ers exceeds the available space, we will give prefer-
ence to posters with a strong emphasis on novel exper—
imental methods.

Registration information and a preliminary program
will be sent 1in January to those on a mailing list
consisting of attendees at the last five ENC's:; anyone
who suspects he/she is not on this 1list should contact
the secretary of the ENC, Robert G. Bryant.

Local Arrangements are being handled by Lynne S.
Batchelder,

See you there
N

e

Regitze R. Vold, Chair 24th ENC
Professor of Chemistry
Department of Chemistry

University of California, San Diego

La Jolla, California 92093
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Executive Committee

Regitze R. Vold, Chair B
Department of Chemistry N—
University of California, San Diego

La Jolla, CA 92093

{714) 452-4880

F. Anet, Chair-Elect
Department of Chemistry
University of California
Los Angeles, CA 90024
(213) 825-1150

R.L. Lichter, Treasurer

Department of Chemistry

Hunter College

695 Park Avenue

New Yark, NY 10021

{212) 570-5666

L.S. Batchelder, Local Arrangements
Instrument Divialon, Varian Associates

611 Hansen Way, Palo Alto, CA 94303
(415) 493-4000

R.G. Bryant, Secretary
Department of Chemistry
University of Minnesota
207 Pleasant Street S.E.
Minneapolis, MN 55455
{612) 373-5575

C. Dybowski

T. Farrar

B.L. Hawkins

D.l. Hoult

L.W. Jelinski

E. Oldfield \
J. Schaefer

B.D. Sykes

D.A. Torchia

J.S. Waugh
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~ BROCK
UNIVERSITY

REGION NIACARA

Department of 416/ 6847201 Glenridge Campus
Chemistry syrgetn 0 St. Catharines,
e Ontario L2S 3A1
Canada

z | September 28, 1982,

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

U. S. A. 77843

Dear Professor:Shapiro:
"Naked" Fluoride Exposed

The use of crown ethers to solubilize alkali metal salts
in organic solvents is a major area of research. The anions in
such systems have been described as "naked".

However, 197 NMR spectra of samples saturated with KF in
0.2 molal 18-crown-6 solutions in organic solvents give broad
lines with widths at half height (=6 kHz), line shapes and
chemical shifts being similar to powdered solid KF. 1In benzene,
line widths are reduced by only a factor of two on raising the
temperature from 303° to 373° K. As RbF and CsF also gave
broad lines, we wondered whether quadrupolar coupling to these
: nuclei was important, but T1F gave similar results, with spin
% Tl. In aqueous solutions with KF:crown ratio of 1:10, both
sharp and broad peaks were observed.

These data suggest that the fluoride 1s certainly not
"naked" or simply "solvated", but has an interaction greater
than would be expected for a similar ion pair.

Yours sincerely,

op 15l -

— JMM/jh ack M, Miller,
Professor of Chemistry.
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The Ohio State University Campus Chemical
@ﬂ Instrument Center R
116 Johnston Laboratory —

176 West 19th Avenue
Columbus, Ohio 43210

: Phone 614 422-3446
Professor Bernard L. Shapiro 18 October, 1982
TAMU NMR Newsletter
Department of Chemistry .
Texas A & M University Pascal Program for DISPA Plots
College Station, TX 77843

Dear Barry, S

In response to a number of requests, we have written a Pascal program for
constructing a dispersion-vs.~-absorption (DISPA) curvel and its corresponding
reference circle from the usual absorption and dispersion data sets obtained by
Fourier transformation of a free induction decay. Because the main program is
written in Pascal, it should be readily adapted to most computers.

The program flattens both the absorption and dispersion baselines, and fits
the absorption Tine to a polynomial to locate the precise peak height for use as
the diameter of the reference circle. The experimental data appear as diamonds
and the reference circie as a smooth curve, either on the scope or on an analog
plotter. The point spacing on the final DISPA plot is made uniform by deleting
superfluous points, in order to reduce computation time and redundancy. We
have found all these features to be quite helpful in speeding up the display and
minimizing artifacts. The program runs in 2-3 minutes or less for 4K to 8K data N
sets on a Bruker Aspect 2000 computer.

Examples plotted using the program are shown on the next page. The program
returns the expected behavior for the theoretically simulated curves (including
b and ¢, for which the maximum absorption "data" point was not at the center of
the absorption envelope). The near-perfect circlie for the 23Na signal from
ageuous NaCl (d) simply rotates when the same spectrum is deliberately
mis-phased before DISPA display (e). The 23Na data in (f) for a laurate/lauric
acid mixture served as the first experimental demonstration? of dynamic
frequency shifts3 in NMR.

The display subroutines are written in assembler for a Bruker Aspect 2000
computer. For anyone with a CDC disk drive, we will write the program onto
his/her blank disk and return it. For others, we will send a complete descrip-
tion and listing of the program, which can readily (although more laboriously)
be entered from a terminal.

Sincerely,

Alan G. Marshall
Professor, Chemistry & Biochemistry

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., Lin, T.-C., Cottrell, C. E., and Werbelow, L. G. (1983)
J. Amer. Chem. Soc., in press. ‘

3. MWerbelow, L. G., and Marshall, A. G. (1981), J. Magn. Reson. 45, 344-35l.



Figure.

Dispersion~vs.-absorption (DISPA) plots. (a) Single Lorentzian peak;
(b) Two Lorentzians of equal height and width but different frequency;

) Two Lorentzians of equal height and frequency but different width;
(d) 23Na signal from aqueous 1.0 M NaCl in 15:85 mixture of Dp0/Ho0;

) Same as (d), but deliberately misphased before DISPA display;

) 23Na from aqueous 1:4 laurate/lauric acid (DISPA shape identifies
dynamic chemical shift, corresponding to Wy Trot = 5.6).

290-10
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Professeur PIERRE LASZLO Institut de Chimie
‘ Université de Liége
Sart-Tilman par 4000 Liége 1, Belgique

Professor B.L. Shapiro

Texas A&M University

College of Science

College Station, TX 77843 September. 23, 1982

Ion Binding or Condensation to Polyelectrolytes ?

Dear Barry,

Two rival and seemingly incompatible approaches can be and have been
applied to the study of the interaction between ions and polyelectrolytes. One
can solve the Poisson-Boltzmann (P-B) equation or a modified form thereof (1)
to study the atmospheric condensation (2) of the fully solvated counterions.
Or one can use the altogether different formalism of a chemical equilibrium,
to determine binding at the various eduiva]ent sites (2) by partly desolvated
counterions.

We have applied recently the former treatment to the quantitative
understanding of the activity coefficients and of the 23Na nmr linewidths for
sodium polystyrene sulfonate in the presence of various added salts (1). We
had used five years ago the alternate, site-binding formalism to account for
the 23Na nmr linewidths for sodium heparinate, also in the presence of added
salts (3).

We have now performed a detailed quantitative comparison of these two
treatments, applied to sodium heparinate. It was well worth the effort, since
the results gave us the little amused chuckle which is a too rare although
redeeming feature of scientific work ! Both treatments converge, rather
surprisingly, to quite similar conclusions. We were able to show that a local
property such as the nmr relaxation rates for the counterion are determined
predominantly by those ions present in the first shell around the polyelectro-



- 290-12

lyte, whose size we take as the diameter of the hydrated ions. For instance,
the relative importance of the mean of the square of the efg, <e2q2> has
values of 62.042, 0.049, 0.016, 0.005, and 0.002. 1034 SI for she]]s nos. 1-5,
respectively; and a total value of 62.116 x 1034 SI for sodium heparinate,

without added salt.

Hence, simplified two-states models, whether of the Manning or of the
Guéron-Weisbuch (5) type (= condensation (2)) or of the chemical type (3) (=
site binding (2)) will provide qualitatively equivalent results to those from
the more complete and intellectually more satisfying full P-B treatment.

;It was a joy meeting again with Lee and with you in Stirling, and
directing you to the outstanding French restaurant there. The following week,
I dined in Cahors : if you make it there, do not fail to try out “La Taverne",
whose chef is Patrick Lannes (his intercontinental cooking engagements, from
Brazil to Japan and China, would put to shame the lecture tours of anyone of
us, try catching him when he is in his own kitchen).

With best regards,

Cordially yours,

/%.u 2}_&2; ; %«L) - ()Ar_e

Alfred Delville | Pierre Laszlo

References :

1. A. Delville, H. Gilboa, and P. Laszlo, J. Chem. Phys., 77, 2045 (1982).
2. P. Spegt and G. Weill, B1ophys Chem., 4, 143

z. L. Herwats, P. Laszlo, and P. Genard, Nouveau J. Ch1m1e, 1, 173 (1977).
5

. G.S. Manning, Acc. Chem. Res. » 12, 443 (19/9).
. M. Guéron and G. Weisbuch, B1op"Tymers, 19, 353 (1980).
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University of Qincinnati

Cincinnati, Ohio 45221
| (513) 475-2263
\

\
DEPARTMENT OF CHEMISTRY Ojctober 18, 1982

|
i
i
i
|
|

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

Postdoctoral Position: Fluorochemical NMR Imaging
Dear Barry:

We have an immediate opening for a postdoctoral student to WP§k on an NIH-funded
three year project devoted to the development and applications of ~"F NMR imaging of
fluorochemical emulsion blood substitutes. Fluorine-based imaging of these materials
introduces complications when compared to the conventional proton modality, but also
suggests several exciting possibilities in medical diagnosis that cannot be explored with
proton-based techniques.

In addition to myself, there are three other co-principal investigators: Leland C.
Clark, Jr., (P.L; Professor Clark performed the first liquid breathing experiments, and is
one of the pioneers of fluorochemical blood substitute science), Children's Hospital
Research Foundation; Ronald W. Millard, Pharmacology and Cell Biophysics, University of
Cincinnati College of Medicine; and Stephen R. Thomas, Radiology, UCCM.

The responsibilities of this postdoctoral person will include a mix of gathering
conventional spectra on Chemistry's NMR, obtaining images on our small scale imaging
system, participating in the construction and eventual use of a whole body imager, and
possibly some chemical synthesis. He/she will work primarily with Professor Thomas and
myself.

Interested parties should submit their vita and arrange for two letters of recom-
mendation to be sent to me at the above address. '

The University of Cincinnati is an equal opportunity employer, and especially
encourages applications from female and minority candidates.

Regards,

Jerome L. Ackerman
Associate Professor of Chemistry

js
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measured amount of thorium hydride and scrupulously purified toldene—dg,
returning to the vacuum line, freeze—thaw degassing, and filling the vessel to
a known pressure with scrupulously purified CO. %  The vessel was}next sealed
and the solution-—containing portion of the NMR tube placed in a 30+0 4°C ther-
mostatted bath, shielded from light. Rapid stirring was then initiated with

a magnetic stirrer placed under the bath (control experiments established that
under the present reaction conditions, variations in the stlrring rate did not

detectably affect the measured reaction rates).

Kinetic measurements were performed by quickly removing the reaction
vessel from the constant temperature bath, transferring the stirring bar to
the holding cup with a small magnet, and' inserting the NMR tube into the probe
(30°C) of our JEOL FX-90Q nmr spectrometer. The instrument had been pre-
viously tuned to maximize field homogeneity under non—-spinning conditions and
linewidths were typically on the order of 10 Hz or less. Proton spectra were
recorded (with appropriate precautions to avoid saturation) on disk under pre-
viously optimized conditions (non-spinning), the NMR tube removed from the
probe, the stirring bar returned to the reaction solution, and the reaction
vessel quickly returned to the thermostatted bath. Typically this operation
required about two minutes, and the kinetic results were found to be insen—
sitive to whether this time was or was not included in the total reaction
time. The kinetic measurements were typically carried out for four or more
halflives. Even for the run at lowest CO pressure (155 torr), it was calcu-
lated that the CO pressure decreased by no more than 4% during the course of
the run, ensuring that essentially constant concentrations of CO were main-
tained. ‘In this particular problem, quantitative analysis consisted of
integrating the Th-H resonance versus the toluene-d; aromatic resonsance as a
function of time.

The reaction in eq.(l) was found to be first-order in CO and second-order
in metal hydride, consistent with the mechanism shown in the Scheme below.

Scheme
: 0
ki N\
Th-H + C0 =—=  Th«:C-H (a)
k-]
0 Th-0
/N ko AN
The:C-H + Th-H —» 1C-Th (b)
' A
H
Th-0 Th-0 0
\C-Th + co L3St C—C:>Th (c)
u A A |
H H
T—0 Th-0 0~Th
N / \ fast \\ //
\\\\i —-C:»Th =2%% /c=c\ (d)






Los Alanmos

Los Alamos National Laboratory
Los Alamos,New Mexico 87545

Group INC-4, Mail Stop C346

. |
September 30, 1982 ‘

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

College Station, Texas 77843

Dear Dr. Shapiro:
Postdoctoral Positions Available

We would 1ike to point out that Los Alamos National Laboratory has a
competitive postdoctoral program. In general, about 10% of the applicants
are selected for appointment. The starting salary is about $23,000 /yr and
includes relocation and the usual fringe benefits. Selections are made four
times per year. ‘

We have recently consolidated most of the research NMR spectroscopy in
one building and we think that our physical facilities and equipment are
excellent. We are presently operating four spectrometers: An XL-100 which
is primarily used for routine high resolution carbon-13 spectra, a WM-300

widebore which has multinuclear capability and is primarily used for biological

studies, a CXP-200 which is used for high resolution, cross polarization
nitrogen-15 and proton NMR in solids, and a variable field-variable frequency
wideline spectrometer primarily used for solids experiments. This last
instrument can be used from essentially zero to 4.7 T in either CW or pulsed
modes. It is also significant that Los Alamos is the source of the majority
of the enriched stable isotopes of carbon, nitrogen and oxygen so we are
often interested in labelling experiments. We are also building a high
resolution, solids spectrometer at 1.4 T and have other ongoing problems in
NMR instrumentation.

We would be glad to hear from any interested applicants. Los Alamos is,
of course, an equal opportunity employer but applicants should be United
States citizens.

Sincerely,
/ N r rd __/,/’
Sens, ﬁléémﬂl&n&)q Rttt &. Lodionn
William L. Earl Eiichi Fukushima Robert E. London

An Equal Opportunity Employer/Operated by University of California
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DEPARTMENT OF THE NAVY

NAVAL RESEARCH LABORATORY
WASHINGTON, D.C, 20375 IN REPLY REFER TO:

6120-~539:HAR:mbr

6 October 1982

Postd 1 Visiti cientist P
The Naval Research Laboratory has programs for both postdoctoral and
visiting scientists. We are writing, on behalf of the Polymer Diagnostics
Section, to inform TAMUN Newsletter readers of some of these opportunities.

The NRL postdoctoral program is administered by the National Research
Council (NRC) and the applications are approved on a competitive basis. The
present stipend is $23,500 per year. Relocation expenses and a professional
travel allowance are provided. The applicant must be a U.S. citizen.
Appointments are for two years. The following attraction has been added
recently; a third year of contractual support may be available from the Office
of Naval Research for selected NRC associates who continue research in post
tenure positions at acac iic institutions. Application and research proposal
forms are available from NRC at the following address and must be completed
and returned to NRC by 15 January 1983.

Associateship Office, JH 610-PC
National Research Council

2101 Constitution Avenue, N.W.
Washington, D. C. 20418

Announcement of awards is usually made in April with tenure normally beginning
within six months of the awards, but not later than 1 February 1984.

The Laboratory also has a program for visiting faculty members on
sabbatical or leave, under the provisions of the Intergovernmental Personnel
Act (IPA). Depending on the circumstances, supplemental or full support may
be available. An IPA agreement may cover any period from a few months to two
years. Allowances are provided for moving expenses, travel to scientific
meetings, etc. _

Within the Section are the following opportunities for research under the
NRC program.

Molecular Characterization of Polymers

13C NMR Solid State Spectroscopy of Polymers and
Surfaces

NMR Imaging for Nondestructive Evaluation

NMR in Electroactive Polymers and Graphites

The NRC.deadline is 15 January. Please encourage anyone interested to
contact us directly and informally. Your assistance in publicizing these
postdoctoral and visiting scientist programs is greatly appreciated.

Sincerely,

A. N. Garroway W. B. Moniz C./;F;.; goranski, Jr.

(202) 767-3239 (202) 767-2323 (202) 767-2488
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University of Cincinnati

LIU=D1

Cincinnati, Ohio 45221
(513) 475-2263

DEPARTMENT OF GHEMISTRY

Nitrogen-14 Chemical Shifts in Solids via the MASQ Technique

October |9, 1982

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

Dear Barry:
Who was that MASQ-ed nucleus (see following page)?? Why, that was nitrogen-14,
whose isotropic chemical shift spectrum was obtained by synchronous sampling!s2 of the

FID from a magic angle experiment.

Since no new experiment will be accepted in the NMR community without a catchy

acronym, we submit as a general handle for the rash of recent studies of spins |72 -- magic

not necessarily being limited to 54.7° -- the following: Magic Angle Spinning of
Quadrupoles.

Of prime importance for integral spin nuclei, of which the most useful are likely to
be 2H and lL‘N, is the settability and stability of the angle. The static quadrupolar powder
widths of both compounds whose spectra appear overleaf are on the order of 50 kHz.
Taking the entire isotropic linewidth (.7 ppm, 13 Hz) as due to angle variation suggests
that the maximum angle deviation is less than || millidegrees. Other important linewidth
contributions could be residual proton couplings (no decoupling was employed), 4N
homonuclear couplings, second order quadrupole coupling, susceptibility anisotropy, and a
distribution of isotropic shifts.

Our spinner is specially optimized for thesé experiments, having a gas-lubricated
journal bearing? for axis stability, and a differential screw arrangement for obtaining

angle settability on the order of 3 millidegrees.
|

We expect that most practitioners of NMR might rapidly tire of looking at |

tetraalkylammonium salts. Although we can never hope to fully narrow the resonances of
nitrogens in "normal" environments (where quadrupole couplings could run to 4 or 5 MHz),
one potential area of applicability could be in nitrogen chemical shift experiments in
phospholipidsL’ or other systems where molecular motion has reduced couplings to
manageable values.

Ronald G. Pratt ()jerom . Ackerman
| Assoctate Professor

C )
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M. Maricq and J. S. Waugh, Chem. Phys. Lett. 47, 327 (1977).

J. L. Ackerman, R. Eckman and A. Pines, Chem. Phys. 42, 423 (1979).
F. D. Doty and P. D. ELlis, Rev. Sci. Instrum. 52, 1868 (1981).

T. M. Rothgeb and E. Oldfield, J. Biol. Chem. 256, 6004 (1981).
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13, 31 . .
Table I. - " °C-" P coupling constant (1) in Phosphonate 29034
1J :‘J 3J -.J SJ T Ref.
—— _r N S B S
:_2;P—cm© 137 8.7 6.8 2.9 3.6 (2)
0 |
FOvPo cce \
Y 3 199 i(3)
o 1
o |
;8,‘ p @ 184 10 13 2.5 (3)
\
- |
UoyP ~CHzCH-CHOf 190 - - (3)
c_c ------ *
o, JC=C=C 188 2 18 6 2 4
ro-P
1
o)
o,
“POEY, 226(CysCq) 23 19(PeC,). M . (3)
()
(Eto)p NN cf’.)”“’l 271(c,) 6(PeCq)
j-orP-C=C 294 51 (5)
}0\9 ) 4
Lo Pre=Ccr 30 54 . (6)
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(4) G.A. Krudy, R.S. Macomber, J. Org. Chem., 1978, 43, 4656
(5) R.M. Lequan, M.J. Pouet, M.P. Simornin,Chem. Comm., 1974, 475
(6) G. Mavel, M.J. Green, Chem. Comm., 1968, 742
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Fig. 1 P-31 NMR spectrum of Langendorff perfused, isovolumic rabbit heart (ca. 6 grams,-37°C)-at 145.8 Miz.
Spectrum represents four minutes of data averaging (240 scans, 45° pulses, 10,000 Hz spectral width, 1024
total data points, zero filled to 2048 points, 25 Hz exponential line broadening filter applied). No proton
decoupling was employed. Intracellular phosphocreatine (PCr) is taken as 0.0 ppm and IUPAC convention is

used to define chemical shifts. Peak assignments are: A) external hexachlorocyclotriphosphazene, 1 M in
CgHgs contained in a Wilwad spherical microcell of ca. 35 ul volume and placed in the left ventrical; B) sugar
phosphates; C) inorganic phosphate; D) phosphoesters E) PCr, 0.0 ppm; F) y-phosphate of ATP and B-phosphate of
ADP; G) o-phosphate of ATP and ADP; H) NAD and NADH; I) B-phosphate of ATP.
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Dr. B. Shapiro

NMR Newsletter

Department of Chemistry

Texas A&M University -
College Station, Texas 77843

Title: Selective observation of 13C enriched metabolites by lH NMR ' =
|
Dear Barry:

We are happy to respond to your annual reminder with a report of a method
to overcome the low sensitivity of 13¢ R applied to metabolic studies.

Recently, Sillerud et al, (1) utilized 11{13C} double resonance difference

spectroscopy to follow the aerobic metabolism of 13C-acetate in yeast. But,

this method with 13¢ decoupling has a number of disadvantages. We have adapted

spin echo H{13C} difference spectroscopy, described by Freeman et al. (2,3)

and Bendall et al. (4) for organic compounds, to a study of [1-13¢] glucose -
metabolism in yeast, 1In order to avoﬁd enzyme-catalyzed C-H exchange in D-0 L
medium we presaturated the H90 using a DANTE sequence (5). The modified pulse

sequence may be written:

PROTONS [8°(Y)—Al—]N—A2—9O°(X)rT—180°(—X)—T-AQ

CARBON ' 180° (ON/OFF)
The parameters 6, N, and A control the selectivity of the presaturation, and
Ay 1is a switching delay. The delay T is chosen to be equal to 1/2<J%H> to
obtain optimum difference signals. The 180° carbon pulse was obtained by
modifying our 270 MHz Nicolet NMR spectrometer; the gated output of the
decoupler synthesizer at 78 MHz was mixed with a gated 10 MHz master clock
signal, After a filter and intermediate amplifier the observe broad band
amplifier was used to obtain the final pulse at 68 Miz (YBl/Zﬂ 36 kHz). The
receiver coil of our 5 mm lH/ 13¢ double tuned probe was used in these
experiments,

With the 1H{13C} sgln echo difference‘method we have followed the anaerobic
conversion of [l— C] glucose to ethanol (Fiﬁ' 1) (6). This method is approx-
imately 20 times more sensitive than direct 13C observation and twice as
sensitive as the H{13C} decoupling method. In addition, while lH{13C} de-
coupling results in positive and negative components that can be difficult to
interpret, the 'H{13C} spin echo difference method gives a simple doublet for
each set of 13¢-lH satellites. We believe this method will have many potential
applications where 13¢-1abelling is used, particularly in metabolic studies.
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/ Jack S. Cohen, David L. Foxall, Rolf G. Tschudin
JSC/DLF/RGT: ell -

R



ey |
NS V" — \\ L \\\:j "



290-39
References

1. L. 0. Sillerud, J. R. Alger and R. G. Shulman, J. Mag. Res. 45 142
(1981).

2. R. Freeman and H. D. W. Hill, J. Chem. Phys. 54 30 (1971).
3. R. Freeman, T. H. Mareci and G. Al Morris, J. Mag. Res. 42 341 (1981).

4. M. R. Bendall, D. T. Pegg, D. M. Doddrell and J. Field, J. Am. Chem.
Soc. 103 934 (1981).

5. G. A. Morris and R. Freeman, J. Mag. Res. 29 433 (1978).

6. D. Foxall, J. S. Cohen and R. G. Tschudin, submitted for publication.

Figure Legend

A stacked plot of spectra obtained by the Iy{13¢c} spin echo difference

method during the conversion of [1-13C] glucose to ethanol by a 24% suspension

of yeast in a medium that contained 80% H90 by volume (20% D20 was included in 5
the sample to provide a field- frequency lock). The concentrations of reagents

present in the sample were [l— C] glucose, 90mM 12-13¢] acetate, 30mM and

pyrophosphate buffer, 36mM pH 5.5. The assignment of the resonances was as

follows, (a) [2-13¢] ethanol, (b) [2- ‘3C] acetate, (c) 8-[1-13c] glucose, (@)

o-[1~ 3C] glucose, (e) overlapped resonances from o and B anomers of glucose
and (f) residual water resonance. The time assigned to each spectrum is the

time elapsed at the midpoint of each dcquisition after the addition of [1- 3C]

glucose, |

&OLLEG

of The City University of New York
Department of Chemistry e 695 Park Avenue, New York, N.Y. 10021 e (212) 570-5666

Dear Barry:
Title: NMR Supervisor Position Avaiiable

In conjunction with our anticipated acquisition of a high-field (cops, sorry:
moderate field, i.e., 270-300 MHz) spectrometer, we seek to appoint an indivi-
dual to supervise its operation. Duties include determination of service S
spectra, training of authorized operatofs, schedule management, collaboration/
consultation with researchers, implementation of new hardware and software
techniques, and troubleshooting. Because we have a good electronics engineer,
no detailed hardware experience is requlred but some familiarity with hardware
would be preferred. Depending on the :individual's preference and available
time, opportunities for independent or collaborative research exists. The
salary will be competitive and liberal fringe benefits are provided. Those
interested should send me a curriculum vitae and three letters of reference

at the above address. We are an affirmative action - equal opportunity

employer.

¥

Best regards, ‘ \_

Robert L. Lichter
Professor of Chemistry











