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Kurt Zilm, Vice-Chair, kurt.zilm@yale.edu. Site description and application information available at
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15th European Experimental NMR Conference Lelpzng, Germany, June, 2000. For information, see http://eenc.
uni-leipzig.de.

XEMAT 2000, a Conference on "Optical Polarization and Xenon NMR of Materials", Sestri Levante, Italy, June 28-30,
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2001; Contact: Mrs. Paula Whelan, The Royal Society of Chemistry, Burlington House, London W1V OBN, England;
+44 0171 440 3316; Email: conferences@rse.org\

SMASH-2000, Argonne, IL, July 16-19, 2000. Contact: G. E. Martin {garv.e.martin@amu.pnu.com). See Newsletter
493, 21.

42nd Rocky Mountain Conference on Analytical Chemistry, Omni Interlocken Resort, Broomfield, CO, July 31 — August 3,
2000. NMR Symposium Chair: Lucio Frydman, Univ. of Illinois at Chicago, Dept. of Chemistry (M/C 111) 845 West Taylor
St., Room 4500, Chicago, IL 60607-7061; 312-413-1053; Fax: 312-996-0431; lucio@samson.chem.uic.edu
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A couple of anomalies presented themselves in our first work, however. The most obvious was that as we
studied smaller and smaller glass beads, the short-time D(z) data deviated further and further from the
expected S/V limit. This, I suspected, was due to significant diffusion of the gas spins during the application
of the diffusion gradient pulse. In other words, a violation of the narrow-pulse approximation of the PGSE
technique - an assumption usually valid when studying water or other liquid diffusion, except perhaps in the
very smallest of restricted areas. Fukushima and colleagues have shown that the narrow-pulse approximation
can be violated if the spins diffuse across more than about 14% of the pore space during the application of
the gradient pulse (4). For water, with a typical gradient pulse time () of 2 ms, this implies a distance of 2
um, or a limiting pore size of 14 um. For xenon gas, however, we use é = 750 us, and yet the diffusion
distance during this time is ~ 25 - 35 um, for xenon at 6 - 3 atm pressure. Therefore, for pore sizes less than
~ 200 pm (or bead sizes less than ~ 1 mm), such effects should be observed. Due to 7,* and gradient coil
hardware limitations, the only feasible way of testing this behavior was to increase the gas pressure in the
sample cell, and so reduce the gas diffusion coefficient (inversely related to pressure). Therefore, I have
been attempting to work through all the packed bead samples, with beads ranging from 4 mm down to 0.1
mm, now infused with xenon gas at ~ 6 atm pressure, rather than the 3 atm used in the earlier publication.

The results from a couple of the bead packs are shown in Figs 1 - 3. In addition, we are now using the Pade
approximation to interpolate between the long and short-time D(2) limits, and so give a theoretical prediction
for medium 7 data - a method that has been used successfully in the past for the water D(t) experiments (3).
In all plots, the points in white are Xe D(z) when the samples were pressurized to 3 atm Xe, and was the data
reported previously (1). The new data is in black, taken at 6 atm Xe pressure. The deviation at short
diffusion times from the predicted S/V limit is very obvious in the 3 atm data. By increasing the Xe gas
pressure, and so reducing D(0) (the free gas diffusion coefficient), the deviation from the predicted S/V limit
is much reduced in the smaller beads. In fact, the pressure increase restores the data to the S/V limit in the 2
mm beads, and almost achieves the same result in 1 mm beads. Limitations to gas pressures in standard lab
glassware are the only reason the deviation cannot fully eliminated. The reduction in the deviation is even
starker in 0.5 mm beads, however the 6 atm D(t) from that sample is still being processed.

At the new higher gas pressures, it should be noted, multi-pore diffusion is still observable in the smaller
beads. This distance is also a function of the maximum diffusion time allowable, which is related to 7. At
the expense of longer signal averaging times, 7, can be increased in these samples, by reducing the amount of
O, present in the gas mixture. The current research plan is now to look at the deviations from the Pade fit in
the large beads - a result of ordered packing, rather than random packing in this sample?? The second area
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{(received 4/28/2000)

April 26, 2000
Collisional correlation time measurement by use of repeated and compensating pulsed
magnetic field gradients.
Dear Barry,
We describe a method for estimating parameters <u2> and 7, of the velocity

autocorrelation function R (7) = <u2 )e‘l’l’ _ which describes the velocity of a Brownian

particle. The diffusion coefficient for such a process is given by D = <u2>z;. Two pulse
sequences are used: a) a repeated version of the standard bipolar pulsed gradient spin-
echo sequence (PGSE) with two cycles (RSPG), and b) a flow compensated pulsed
gradient spin-echo sequence with two cycles (CPG) (Fig. 1). The flow compensated

pulsed gradient sequence has its first moment zero, ffg(z)dt =0, where g(t) is the

effective gradient, and is akin to the even spin echo. It has the property that the
magnetization of a spin moving with constant velocity accumulates no net phase during
the sequence. Even for stochastic motion with correlations, such as turbulent flow, even
echoes refocus spins partially and reduce signal loss. We use this sensitivity towards
correlated motion to improve correlation time measurements.

For a train of n (n = 2 in Fig. 1) bipolar gradient pulse pairs whose polarity is
chosen to probe spin dynamics we define the apparent diffusion coefficient D,(A)
measured by

-4nz2q2(A~§-}Q,(A)

E(g,4,0)=¢ (1]
The factor n in'the exponent (Eq. [1]) ensures that we have D, = D for ariy number n of
bipolar pulses for uncorrelated Brownian motion (R, (7) = 2D&(7)).

The functional form of the two apparent diffusion coefficients can be calculated in
terms of velocity autocorrelation parameters.

T

a+e™b[2

D.(A)=D(1 +_——_—52(A-§/3) ) , RSPG sequence [2]
a—e=b /2

D.(A)=D(1+ —-————-—-52(A =57 ) , CPG sequence [3]

where
A A&

g Y - ) _g Y
a =-20285+7.(l—e *)2-e“+e =), b =1(l—e *)(l-e ~)* and &,

A, andr, are defined in Fig. 1.

In Fig. 2 we compare the two apparent diffusion coefficients for a small § and
7, =0. Both the apparent diffusion coefficients tend to the asymptotic diffusion

2425 Ridgecrest Drive SE o Albuquerque, New Mexico 87108-5127
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(received 4/21/2000)
April 20, 2000

TITLE: Oxygen-18 Isotope Effect on >C Chemical Shifts

The NMR Newsletter
Dr. B. L. Shapiro

966 Elsinore Court
Palo Alto, CA 94303

Dear Dr. Shapiro:

We were interested in using the heavy atom oxygen-18 isotope effect on the BC chemical shifts
of epoxides to evaluate the outcome of double label experiments involving 80. To determine
the magnitude of the isotope effect, 1, 3-diphenyl propene oxide was prepared from a 1:1
mixture of H,'*0 and H,"°O.

1) Ag0, b1.5¢eq. O O
H,'%0, H2'%0 1:1 10 eq.
THF
2) DBU, 5eq. CHCL

The C spectrum was obtained on a Varian Unity 500 spectrometer at 125.6 MHz and the
isotope effect was found to be substantial. A difference of 3.7 and 4.0 Hz was observed for the
alpha and beta carbons, and the signals were well resolved. Large isotope effects have been
observed for carbonyl groups and ethers, but to our knowledge this is the first measurement of an
Bo heavy atom isotope effect in epoxides.

Sincerely, @
Prof. Peter Beak and David Anderson

Please credit Vera V. Mainz’s account at UTUC.
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Available from Bulk Stock
ul-BC, 5N Labelled Amino Seitle

For Minimal Media Supplement &
Cell-Free Protem Synfhesas

| &

THE ISOTEC ADVANTAGE

Isotec continues to be the trusted source for
reliable stable isotope labelled products for
Biomolecular NMR Studies, including:

D-Glucose-"*C; 1*C,d; d,
Ammonium-°N Salts

Growth Media-'3C; 13C,1°N; 15N

Algal Amino Acid Mix-1*C; *C,15N; °N
Algal Amino Acids-ul-°C,'>N
Selectively Labelled Amino Acids

Isotec offers a comprehensive line of fully

Amino Acids-ul-'3C,'>N available for cell-free protein 13C 15N labelled amino acids and derivatives
production, polypeptide synthesis, and mimimal media for different applications including the pro-
supplementation include: duction of specifically labelled proteins and
Amino Acid Mixture-ul-3C, 5N L-Isoleucine-13C,, 15N 28 ply ol gttt sl ST gt i
: ; . ' tation. With the entire production process
L-Alanine-’C,, 15N L-Leucine-"*C_'*N 0 : 12 PIoce
L-Arginine-1°C, N, L-Lysine-2C,, °N,, under our control, you can count on consis-
L-Aspatasine-5C, 15N.* L-Methionine-C, 15N tent, high quality products with the fastest
L-Aspartic Acid-°C,, 5N L Phenylalanine-BC, 5N || delivery time.
L-Cysteine-13C,,1’N* L-Proline-*C,'°N
L-Glutamic Acid-"*C;,'SN L-Serine-*C,,'SN ?UALITY CONTFO}:. i 0 i
L-Glutamine-1¥C, 5N, * L Threonine 2C, 15N sotec uses controls throughout the produc-
Glycine-12C, 15N L-Tryptophan-BC, 15N* tion process and tests the final product rig-
[ -Histidin ;;3C6’15N3* [ Valine-13C. 15N % orously to minimize variation and assure
L 42y drscyphenylalanine- 56, 15N 2 superior quality. Our amino acids-ul-**C,"° N
7 have the highest chemical purity available in
Please request information on the availability of fully the industry.
13C 15N labelled amino acids and their derivatives
including N-FMOC, N-t-BOC, and CBZ. Why take a risk on lower grade products?

* contact Isotec regarding availabiity

Call our Sales Office at 1-800-448-9760 to request more Isa ' Ec,”:

information about how Isotec can meet your needs with
) A MATHESON TRIsGAS COMPANY

r 13C,15N-products customized packages.
PROMOTING RESEARCH AND. DISCOVERY

3858 Benner Road « Miamisburg, OH 45342 « isosales @isotec.com » www.isotec.com « Fax (937) 859-4878

























































