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FORTHCOMING NMR MEETINGS

MRI in the Applied Sciences, Duke University, Durham, North Carolina, October 25-28,1992; Contact: Society of Magnetic Resonance in Medicine, 1918
University Ave., Suite 3C, Berkeley, CA 94704; (510) 841-1899; FAX: (510) 841-2340. ’

1993 Keystone Symposia on Molecular & Cellular Biology, Taos, New Mexico: March 8-14, 1993, Froniiers of NMR in Molecular Biology - III; Organizers:
T, L. James, S. W, Fesik, and P. E. Wright; Information: Keystone Symposia, Drawer 1630, Silverthorne, CO 80498; Telephone: (303) 262-1230.

34th ENC (Experimental NMR Conference), St. Louis, Missouri, March 14-18, 1993; Contact: ENC, 815 Don Gaspar, Santa Fe, New Mexico 87501;
Phone: (505) 989-4573; Fax: (505)989-5073. See TAMU NMR Newsletter 408, 45.

High Resolution NMR Spectroscopy (a residential school), University of Sheffield, England, April 1993; Organizer: Dr. B. E. Mann (Sheffield); For
information, contact Ms. L. Hart, The Royal Society of Chemistry, Burlington House, Piccadilly, London W1V 0BN, England; Tel.: 071-437-8656.

Additional listings of meetings, etc., are invited.
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I I<_|_E INSTITUTE FOR CLINICAL AND EXPERIMENTAL MEDICINE

MR Unit, Videriska 800, 140 00 Praha 4, Czechoslovakia

Dr. B. L. Shapiro (received 9/11/92)

TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, California, 94303

Dear Prof. Shapiro:

Pi Signal Splitting in Cadaveric Kidneys Preserved with Collins Solution

The relative ratio PMe/Pi of the intensities of signals of phosphomonoesters (PMe) and
intracellular (Pi), obtained from the 3'P NMR spectrum, could serve as a marker of the
suitability of a kidney for transplantation, or as a measure allowing to assess the success of
a transplantation procedure (1). As kidneys intended for transplantation are commonly
preserved in Collins solution containing inorganic phosphate, determination of the relative
concentration of intracellular phosphate is possible only by deconvolution of the inorganic
phosphate signal measured. The problem is that the difference of chemical shifts of both
signals is about 0.4 ppm (2,3) see (Figure 1a). In our experience, splitting of the signal of
inorganic phosphate into the signals of intracellular and extracellular phosphates was found
only in four cadaveric kidneys. No splitting was observed in other 11 cases (see Fig.1b). in
these particular cases, determination of the contents of the intracellular Pi concentration is
controversial. Since the shimming of our 1.5T whole-body imager is believed to have been
identical in all cases, the question arises as to the cause of the failure to differentiate the
signal. It can be speculated that, besides imperfect shimming, a low pH gradient between
the intracellular and extracellular spaces might be the reason making both signals overlap.

Sincerely, o
Milan Hejek _\Cé/a( P

Dana Kurkova ~.47z2 Lo

o

1)Bretan,P.N. et al.: Transpl. 48, 45(1989).
2) Dhasmana,J.P. et al.: J.Cardiovasc.Pharmacol. 5, 1040(1983).
3) Kallerhoff, M. et al.: Urol.Res. 16, 57(1988).
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Electrical specifications:

Frequency range

Pulse power (min.) into 50 ohms
CW power (max.) into 50 ohms
Linearity ( +1 dB)

Gain (typ.)

Gain flatness

Input/Output impedance

Input VSWR

Pulse width

Duty cycle

Amplitude rise/fall time
Amplitude droop

Phase change/output power
Phase error overpulse

Noise figure

Output noise (blanked)
Blanking delay

Protection

Supplemental characteristics:

Connectors, rear panel

Indicators, front panel

System monitors

Front panel controls

Cooling

Operating temperature
AC line voltage

AC power requirements
Package

Size (HWD, inches)
Net weight

Model 3426
10-90 MHz, pulsed,
solid-state, RF power
amplifier system

10-90 MHz

1000 W

100W

0-900 W

65 dB

+ 2dB

50 ohms

<2:1

20 ms

Up to 10%

250 ns typ.

5% to 20 ms typ.

10° to rated power, typ.
4° to 20 ms duration, typ.
11 dB typ.

< 20 dB over thermal

< 2 ps on/off, TTL signal

1. VSWR: infinite VSWR

2. Input overdrive: up to 10 dB
3. Over duty cycle/pulse width
4. Over temperature

1. RF input: BNC (F)

2. RF output: Type N (F)

3. Noise blanking: BNC (F)

4. Interface: 25 pin D(F), EMI filtered
1. AC power on S. Over temperature
2. Peak power meter 6. Over drive
3. Over pulse width 7. CW mode
4. Over duty cycle

1. Forward/Reflected RF power

2. Over pulse width/duty cycle

3. DC power supply fault

4. Thermal fault

1. AC power 3. Duty cycle
2. Pulse width

Internal forced air

+10 to 40°C

208/230 VAC, +10%, 50—60 Hz
2000 watts

Rack mount

8.75x19x20.25

100 Ibs. 03/92

3080 Enterprise Street m Brea, CA 92621 = (714) 993-0802 = Fax (714) 993-1619
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Besnard L. Shapiro, Editor Department of Chemistry

TAMU NMR Newsletter (received 9/17/92)
966 Elsinore Court
Palo Alto, CA 94303

Spin-lattice Relaxation of N-Alkylnicotinamides in Cationic Micelles
Dear Barry:

We have applied the method of Gau and Kwak (1) to the binding of an homologous series of N-
alkylnicotinamides to cationic micelles of either cetyltrimethylammonium bromide (CTAB) or cetylpyridinium
bromide (CPC). This is an interesting test case for this method since the solubilized nicotinamides and the
surfactant molecules are both cations so that the binding must necessarily be weak.

The method involves measuring the spin-lattice relaxation rates of the nicotinamide protons in pure DO
(R1(ag)) and in micelle forming surfactant solutions (R1(mic)) both in the presence and absence of a low
concentration of paramagnetic Mn*2 ion. Four relaxation rate measurements are required. The micelle to water
distribution, 1-p, can be determined by the expression:

Rl {(ag, Mn++} R1 (aq)

l-p =
Rl {mic, Mn++) — R1 {nic)
Typical experimental conditions are 0.044 M N-octyl nicotinamide in 0.103 M cetylpyridinium bromide in DO
containing 0.0002 M MnCl,. T1 relaxation times were determined at 300 MHz by the inversion recovery (-
T-1t/2-8)N pulse sequence with 8 to 12 t values and a delay d five times the longest T1. The method works
well at 30° and has the advantage that one also gets chemical shift changes and relaxation information for both
solubilizate and surfactant which may be interpreted in terms of the intramicellar environment of the solubilized
molecule and its effect on molecular motion. For example we find that the binding to CTAB increases with
alkyl chain length but that the progressive change in binding energy is small ( AAG= 1 KJmol-!) upon going
from N-methyl to N-butylnicotinamide and only when the chainlength is octyl ( AAG= 3.5 KJmol-!) or longer
does the hydrophobic interaction between micelle and solubilizate overcome their electrostatic repulsion.
Similarly CTAB causes about the same downfield shift on the a-CHj chemical shift of the N-methyl and N-
butylnicotinamides (Ad=0.023, 0.021 ppm respectively) while longer more hydrophobic compounds are
shifted much more (eg. for N-octyl Ad = 0.054 ppm) indicating a more hydrophobic environment and deeper
micelle penetration. Relaxation times mirror the same effect; for this series of cationic solubilizates there is a
chainlength threshold before hydrophobic interactions lead to substantial binding to a cationic micelle.
Sincerely
ke

Michael J. Minch ~ Sharon Wang

(1) Z. Gao, P. E. Waylishen and J. C. T. Kwak, J. Phys. Chem., 95, 462-467 (1991).

3601 Pacific Avenue, Stockton, California 95211 « (209) 946-2271
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Direct Line:

Facsimile:

SB
SmithKline Beecham
Pharmaceuticals

0438 782345
0438 782772

25 August 1992 (received 9/14/92)

Dr B L Shapiro

TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, California 94303
USA

Dear Barry
IMAGE DIRECTED SPECTROSCOPY AT 300MHz

We have been spending the last two or three months getting image-directed spectroscopy (lH) started on a Bruker
AMX300 89mm system acquired in a collaboration with the Centre for Magnetic Resonance of the University of
Queensland in Brisbane. Initial results have been most gratifying, as exemplified by Figure 1, which shows a
"typical” 1y spectrum from a 90ul voxel at the centre of the brain of a pentobarbitone anaesthetised rat. We are
currently using the technique to characterise differences in metabolite profiles between normal animals and those
which have been subjected to various focal ischacmic insults.

Aromatic
and NH Protons
1

| 1

GIu/GIn

NAA

Cholines,
Taurine

[ T T T T T T 1T T T T T T T T T
AR 9 ] 7 B 5 4 3 2 1 0

Figure 300MHz 11 NMR spectrum (non-water suppressed) acquired using SPACE [1] from a 90yl cube at the
centre of an anaesthetised rat brain. The probe used was constructed in Brisbane and consists of a resonator for
optimal B1 homogeneity as transmitter, and a surface coil receiver.

1. Doddrell D M et al, (1986) I Magn Reson, 68, 367-372.

hoekain K oh

David Reid Liz Moore Charlie Brown
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s, United States Agricultural Midwest Area 1925 Linden Drive West
ﬁi‘wﬂﬁ Department of Research U.S. Dairy Forage University of Wisconsin
\\.-ﬁ..«:” Agriculture Service Research Center Madison, Wi 53706-1108

(608) 264-5407
E-Mail RALPHJ@VMS . MACC.WISC.EDU
September 8, 1992 :

Dr B.L. Shapiro (received 9/10/92)
966 Elsinore Court

Palo Alto, CA 94303

Dear Dr Shapiro,
From UNIX to Mac

A recent article in your Newsletter by a distinguished teamn wrote on transferring files from
Felix to a MacIntosh (TAMU 407-33). Unfortunately they are not aware of some very nice Mac
Utilities or products and have chosen an unbelievably complex path via, heaven forbid, one of
those Neanderthal DOS machines that are feebly trying to mimic a real GUI. There is indeed
an HPGL conversion program for the Mac and it is written by one, Steve Patt, among the NMR
community! 1have been using Plotview (formerly MacHP, from Stevens Creek Software) for
many years now and it does a fine job.

Additionally, I think users would be interested in simple methods for transferrlng files
between UNIX and Mac machines, whether they are SGI or Sun workstations running FELIX or
NMR instruments themselves.

Fetch by Jim Matthews of Dartmouth is Free to educational and non-profit organizations (in
/pub/mac on dartvax.dartmouth.edu), and allows simple connection to any UNIX computer
and two-way file transfer. It gives the UNIX machine a familiar looking dialog box so you can
just double-click your way through the directories and grab any files or directories of interest.
This is a great program to facilitate, for example, downloading everything in Rudi Nunlist's XAU
directory of useful Macros for the Bruker AMX on the Berkeley NMR bulletin board
(bloch.cchem.berkeley.edu, /pub/nmr). A commercial version, called MacFTP, by NRC Re-
sources, has now reverted back to Dartmouth Software. Directory transfer is critical for NMR
files on UNIX machines which seem to be an endless conglomeration of directories within
directories with a few files scattered about. The FTP protocol itself, and all implementations I
have seen on IBM and Mac platforms, allow only pure files to be sent. Fetch 2.1 deals very
nicely with the creation and copying of whole directories on practically any UNIX or VMS
machine and, of course, the Mac.

NFS is another nice way to go, with products like NFS/Share from Intercon. Even better are
UNIX environments on the Mac, all of which support NFS. Tenon Intersystems' MachTen UNIX
is a double-clickable desktop application that co-exists with other Mac applications and does
not require separate disk partitions. It is a seamless integration of UNIX and the Mac OS on
the desktop. For a truly spectacular UNIX, Apple’s A/UX 3.0 is brilliant. It is a full-featured
UNIX, and Apple's System 7 operating system simply runs as a task under it. Consequently
you have access to all of UNIX in a beautiful environment, but all your normal Mac applica-
tions run in the normal fashion so that at times it is hard to believe you are really in UNIX.
Their NFS is very fast and simple. Simply mount, for example, your silicon graphics drive into
a folder/directory with a command like "mount sg: /disk3 /users/jr/disk3" and, bingo, there is
the silicon graphics disk on your desktop. You can copy files or whole directories out of it onto
any Mac disks by simply dragging as usual, and it is a terrific way to back up masses of data
onto optical disks or DAT tape. On the Mac you can compress the files more easily too so that
your backups become quite compact. And you can re-organize your UNIX files on the remote
machine in a simple and familiar environment.

We would not be without the ability to edit plots for publications and presentations. The
example on the following page is a TOCSY which has been 'white-space-compacted’, annotated,
and had assignment lines added, all in Claris' MacDraw Pro™. Colorizing is also trivial and
makes for very nice slides for meetings - the days of photographing the screen (and hoping the
audience as far back as the second row will be able to make it out) are over.

TELEPHONE: 608-263-2030 FTS 364-5240 FAX 608-264-5275
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UNIVERSITY OF LEICESTER

P O BOX 138 - MEDICAL SCIENCES BUILDING
UNIVERSITY ROAD - LEICESTER LE1 9HN

* BIOLOGICAL N M R Dr. Bernard L. Shapiro August 24, 1992

CENTRE TAMU NMR Newsletter (received 8/29/92)
966 Elsinore Court
DIRECTOR Palo Alto, CA 94303
Professor G C K ROBERTS
0533 522938
(Direct line)
FACSIMILE Dear Dr. Shapiro
MANAGER . )
Dr LY LIAN Selective Labelled 1N Spectra of Glutathione S-Transferase
(Direct line)
0533 522522 The o-type human B;B; Glutathione S-Transferase (GST) is a 53kD homodimer which
o) belongs to the GST family of proteins which catalyzes the nucleophilic attack of the
0533 523013 sulphur atom of glutathione on electrophilic groups in a second substrate. The enzymes
TELEX are generally considered to serve in the intracellular detoxification of mutagens,

347250 LEICUN G carcinogens, and other noxious chemicals. Hence, structural and mechanistic

understanding of GST is essential for the elucidation of its detoxification function.

Due to its large molecular weight and its high helical content, the NMR signals overlap
severely in conventional 2D and 3D experiments. The short transverse relaxation times
prevent good quality TOCSY spectra from being obtained and consequently spin system
assignment cannot be obtained from coupling connectivities. Instead, selective 15N and
13C labelling methods are explored for the amino acid assignment.

The inverse HMQC spectrum of 1SN uniform labelled protein is shown in Figure A.
About 160 cross peaks of back-bone amide groups can be counted out of a total of 209
expected cross peaks (222 amino acid residues minus 12 prolines and one N-terminal
amino group). The missing cross peaks are caused by resonance overlap and fast solvent
exchange. The selective single 13N labelled protein for Val and Leu and double 1SN
labelled for Leu and Ile were prepared. The spectra of these samples are shown in Figure
B-D. Extra cross peaks were observed in both the selective 1’N-Val and 1SN-Leu samples.
This is surprising as a strain of E.coli which was auxotrophic for Asp, Ile, Leu, Phe, Tyr
and Val, was used to obtain these selectively labelled samples. Investigation are currently
being carried out to solve this problem.

Despite interference problems due to cross-labelling, identification of 52 cross peaks in
I5N-1TH HMQC spectra was possible. These cross-peaks have allowed us to make some
sequential assignments using the 15N-1H 3D HMQC-NOESY and HMQC-NOESY-
HMQC spectra of the uniformly 1SN-labelled protein. Due to the high helical content of
the protein, heavy reliance is placed on the correlations formed within the amide proton
region to provide the sequential assignment.

Please credit this contribution to Prof. Gordon C.K. Roberts’s subscription.

J.C. Yang R. Badii
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Figures, HMQC spectra of GST. (A) uniformly 15N labelled, (B) Val-labelled, (C) Leu-labelled,
and (D) double Leu and Ile labelled.
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Department of Biochemistry
The University of Sydney

Telephone: +61 2 692 2597

Facsimile: +61 2 692 4726 NSW 2006 Australia
Dr B. L. Shapiro 21 August 1992
TAMU NMR Newsletter (received 8/31/92)
966 Elsinore Court
Palo Alto

California 94303 USA
RE:  Detection Sensitivity in Heteronuclear Multiple Quantum Diffusion Experiments.
Dear Dr. Shapiro,

The apparent self-diffusion coefficient of a solute can be determined using a spin-echo pulse sequence, containing pulsed-linear
magnetic field gradients [1].The attenuation of the echo in the presence of these gradients is given by

AM=AMexp[-12G2DOHA-B/3)]

where A(T) is the observed amplitude, Ao(T) the amplitude in the absence of the pulsed-field gradients, T is half the echo-time,
Yy is the magnetogyric ratio, G is the gradient strength, D the self-diffusion coefficient and b and A are the duration and spacing
of the gradient pulses, respectively. It can be seen from the equation that the attenuation of the echo will be reduced when
nuclei with low y are observed. In order to attenuate the echo sufficiently for accurate measurements of D, a large value of G
must be used. However, this causes eddy currents in conductive components in and around the NMR probe and in the magnet,
which interfere with the refocussing and observation of the echo. It is possible to circumvent this problem by observing the
effect of the magnetic field gradients on the attenuation of multiple quantum coherences, where the effective y is the sum of the
t 's of the nuclei involved in the coherence. For a two quantum homonuclear coherence the effective magnetogyric ratio is 2y
and thus there is a fourfold increase in the signal attenuation caused by the pulsed-field gradients. This has been used recently
by Sotak [2] and colleagues in measuring cell-diffusion of lactate in vivo.

Another use of linear magnetic field gradients is in the selection of particular orders of quantum coherence, and this is
particularly valuable in 'spoiling' large singlet solvent peaks, such as that from water in 1H- observed spectra. We have recently
incorporated this method of coherence-order selection into a diffusion experiment [3]. Multiple-quantum diffusion and
coherence gradient-selection experiments with a heteronuclear system, phosphorous acid [HP(DH),0], was studied with a
modified inverse DEPT (IDEPT) pulse sequence. This sequence in valuable for observing the phosphorus nucleus as there is
polarization transfer from the proton to the phosphorus population, giving an increased signal to noise ratio. When protons are
observed however, there is a decrease in sensitivity as the magnetisation of the less favourable population difference of
phosphorus is transferred to the protons.

It can be seen from the Figures that an inverse heteronuclear correlation pulse-sequence (IHETCOR) may be modified for
diffusion/coherence selection experiments, and has improved sensitivity when observing protons. This pulse-sequence is shown
in Figure 1. Figure 2 shows the results of a 1H NMR '9' diffusion experiment, carried out on phosphite in water at pH 7. A
spectral width of 1200 Hz was plotted, and A shows a series of 1-quantum spectra obtained with a simple pulsed-field gradient
spin-echo experiment. The spectra in B and C were filtered through 0 and 2 quantum coherences, respectively, obtained with
the IHETCOR pulse sequence shown in Fig. 1. The four spectra shown in each of the three experiments were obtained with
pulsed-field gradient duration values of 3, 9, 15 and 21ms. It can be seen from these spectra that the two quantum coherence
selection yields signal attenuation which is much greater, and therefore much more sensitive to detection of changes in D, than
in the other experiments (0 and 1 quantum). Furthermore, the 0 and 2 quantum detection has the merit over the 1 quantum
detection in that the prominent water signal, evident in the four spectra in A, are effectively removed.

[1] E. O. Stejskal and J. E. Taoner, J. Chem. Phys. 42: 288 (1965).
2] C. H. Sotak, NMR Biomed. 4: 70 (1991).
[E]] P. W. Kuchel and B. E. Chapman, J. Magn. Reson. in press (1992).
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University of Arkansas for Medical Sciences
Departments of Radiology and Pathology
Biomedical NMR Center
Little Rock, AR 72205

Professor B. Shapiro (received 9/17/92)
TAMU NMR Newsletter

966 Elsinor Court

Palo Alto, CA 94303

Resolution of Phospholipid Acyl Congeners by 3'P NMR

Dear Barry:

Having previously reported the use of 3'P NMR to profile amniotic
fluid phospholipid (PL) extracts,' we were interested in applying
detergent solubilization techniques to simplify the assay. In
the course of this work we found that we can obtain partial
resolution of acyl congeners (varying unsaturation and chain
length) of phosphatidylcholine (PC) and other PL's by this
technique. Such a PC profile may have some utility in assessing
clinical status from amniotic fluid.

Solubilization of the phospholipids was achieved by adding sodium
cholate and using methods previously described.'? The figure
shows the expanded PC region of the 3'P NMR spectrum (acquired on
a GE GN300WB spectrometer) from a model compound mixture (D) and
from amniotic fluid (A), egg yolk extract (B), and soybean
extract (C). Line broadening of 0.8 Hz was used in A only.

An arrow indicates the location of the B,y-dipalmitoyl PC (DPPC,
acyl 16:0) signal in spiked samples. The model spectrum (Fig.
2D) suggests that, at least for C-16 and C-18 acyl chain lengths,
the aggregate PC signal can be resolved into three distinct
regions: disaturated acyl PC (dsPC, eg, DPPC), saturated-
unsaturated acyl PC (suPC, eg, P-oleoyl, y-palmitoyl PC, POPC or
Bp-palmitoyl, y-oleoyl PC, OPPC) and di-unsaturated acyl PC (duPC,
eg, B,y-dioleoyl PC, DOPC). The latter two subgroups resonate at
0.02 and 0.04 ppm upfield, respectively, from the former
subgroup.

We have tentatively assigned the minor upfield peak in the egg
yolk PC spectrum to both duPC and saturated-arachidonoyl PC
(sAPC). Although we find oleoyl (18:1) and linoleoyl (18:2) PC
congeners indistinguishable in this system, the presence and/or
location of the additional (cis) double bonds on the arachidonoyl

(20:4) moiety apparently shift this "suPC" signal nearly into the
"quPC" region.

We also examined the effect of small chain length differences on
chemical shift for several dsPC congeners: dilauroyl PC (DLPC, C-
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12), dimyristoyl PC (DMPC, C-14), DPPC (C-16), and distearoyl PC
(DSPC, C-18). Although the C-12 PC congener is shifted well
upfield, the C-14, C-16, and C-18 congeners are incompletely
resolved. In the case of amniotic fluid, PC acyl chains are
primarily C-16 +/-2, a restriction which helps to simplify the
potentially complex PC profile into 3 broadened regions.

The resolving power of the detergent method is not limited to PC,
and has been observed in the spectra of the dipalmitoyl and
dioleoyl congeners of phosphatidic acid (PA),
phosphatidylglycerol (PG) and phosphatidylethanolamine (PE).

We are currently examining the PC acyl congener profiles for a
number of amniotic fluid samples as a function of gestational
age. It is known that dsPC, an essential component of mature
lung surfactant, increases as a percentage of total PC during
gestation, and can be correlated with clinical outcome.

Sincerely,
r
: “
John M. Pearce Richard A. Komoroski
1. Pearce et al., Magn. Reson. Med. 21, 107(1991).
2. Pearce and Komoroski, Abstracts, 11th Annual meeting, Soc.

Magn. Reson. Med., Aug. 8-14, 1992, p. 3418.

DPPC POPC+OPPC DOPC

suPC duPC
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Detect Nanogran. Quantities with
Varian’s New Probe Technology.

40 pg in 5 seconds
4 pg in 10 minutes

400 ng in 10 hours !'l M

These spectra of menthol in CD»Cl ; were obtained on a UNITY 500 MHs
spectrometer with the Nanosnmr probe." The new peaks in the lower
spectra (shown in black) are from solvent impurities.

Varian probes open new frontiers in NMR

Varian leads the way with innovative Typical applications include structure
probe technologies that open new determination of natural products,
realms in NMR spectroscopy. The synthetic intermediates, and metabolites.

Nanoenmr probe’s unique design
guarantees the highest sensitivity for
minute quantities of sample which
reduces acquisition times by more
than an order of magnitude.

For more information, contact the
Varian office nearest you.

The Nanoenmr probe also provides large
bandwidths of uniform excitation and
higher effective dynamic range.

Varian Associates 3120 Hansen Way, Bldg. 4, Palo Alto, CA 94304-1030, U.S.A. Tel: 1-800-356-4437 * Varian
International AG Kollerstrasse 38, GH-6303, Zug, Switzerland Tel: (42) 44 88 44 ¢ Varian GmbH Alsfelderstrasse 6,
D-6100 Darmstadt, Germany Tel: (0 61 51) 70 30 ¢ Varian Instruments Ltd. 3rd Matsuda Bldg,, 2-2-6 Ohkubo-Shinjuku,
Tokyo, Japan Tel: (3) 3204-1211



Varian’s Nanoenmr Probe
Opens New Opportunities

Advantages

Routinely detects ugram quantities of sample and permits nanogram quantities to be studied.
Achieves uniform excitation over broad spectral windows with short pulse widths.

Obtains higher effective dynamic range and fewer solvent artifacts by using less solvent.
Runs multi-dimensional structure determination experiments on small quantities of sample.

Provides uncompromised high resolution results.

Applications
Study of synthesized or isolated natural products.
Analysis of metabolites that are available only in small quantities.
Detection of minute quantities of impurities.

Structure determination of synthetic intermediates.

Call your sales representative. Australia (3) 543 8022. Austria (1) 69 35 450. Belgium (2) 721 4830. Brazil (11) 829 5444. Canada (416)
457 4130. Denmark (42) 84 6166. France (1) 69 86 38 38. Germany (6151) 70 30. Italy (2) 753 1651. Japan (3) 3204 1211. Korea (2) 561
1626. Mexico (3) 533 5983. Netherlands (3403) 50909. Norway (9) 86 74 70. Spain (01) 430 0414. Sweden (8) 82 00 30. Switzerland (42)
44 88 44. UK (932) 24 37 41. US 800-356-4437. Other International (413) 424-5424.

MAG- 5969/469
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NSR Center
SON National HF-NMR Facility

Nijmegen SON Research Center for Toernooiveld, 6525 ED Nijmegen
Molecular Structure, Design and Synthesis The Netherlands

A joint Institute of the University of Nijmegen and the Netherlands Foundation for Chemical Research

" Prof. B.L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303
USA

Ni jmegen, 27 August 1992 (received 9/5/92)

Off -Resonance Nutation NMR,

Dear Prof. Shapiro,

2D nutation NMR experiments of half-integer quadrupolar nuclei can
provide the quadrupole coupling constant and asymmetry parameter of the
electric field gradient (EFG) tensor at the site of the nucleus. The basic
idea of the nutation experiment is to study the evolution of the spin system
in the small rf field in the rotating frame. This diminishes the influence of
anisotropic interactions which are proportional to the magnetic field, i.e.
chemical shifts, while the sensitivity of the high external magnetic field is
retained. The shape of 2D-nutation spectra depends on the ratio of the
quadrupole frequency wg™* and the strength of the radiofrequency field w,¢.
Useful information about the quadrupolar interaction of a nucleus can only be
obtained if this ratio lies within a certain range. This imposes great
restrictions on the usefulness of the nutation experiment especially for
nuclei with a low spin quantum number (I=3/2, 5/2). E.g. for a spin I = 3/2
employing an rf field of 50 kHz means that nutation NMR can no longer be used
to determine the quadrupole parameters if the quadrupole coupling constant
exceeds 1 MHz, as the main features of the spectrum are already concentrated
around a frequency of 2%w... An interesting new development in all fields of
NMR is the application of frequency and phase modulations on modern pulse
spectrometers. Modern frequency synthesizers, equipped with direct digital
synthesis, are capable of fast phase and (coherent) frequency jumps. In our
laboratory a device has been developed that allows phase coherent frequency
switching in 200 nanoseconds. Using these techniques we have been trying to
overcome the 1limits of conventional nutation spectra by recording off-
resonance nutation spectra, using fast frequency switching techniques. In this
experiment the spin system is irradiated with an off-resonant rf-field,
whereas the response of the spin system is recorded on-resonance in order to
avoid detection problems. In that way the evolution of the spin system is
studied in the effective field in the rotating frame. This extends the
applicability of nutation NMR to systems with larger quadrupole coupling
constants. Moreover, as the resonance offset is an easily controllable
parameter, it is straightforward to obtain several nutation spectra with a
different effective field on one spectrometer with a single probehead. In
principle, irradiating the spin system at large resonance offsets leads to a
strong loss of signal into the uninformative zero-frequency signal in the
nutation spectra. This is due to the fact that the part of the magnetization
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that is projected on the effective field shows no development as a function
of pulse length. As previous work has shown it is possible to bring all the
magnetization packets of a half-integer quadrupolar nucleus gsimultaneous in
the x-y plane by a frequency-stepped adiabatic half-passage. Using this
adiabatic half-passage as a preparation in off-resonance nutation NMR, the
magnetization can be brought to a position perpendicular to the effective
field in the rotating frame and thus the evolution of the full magnetization
can be studied, without the occurrence of a large zero-frequency signal. The
effectiveness of this new type of nutation experiment is shown in the figures.
Figure 1 shows the normal on-resonance nutation spectrum of NaNO,, recorded
with an rf field of 48.5 kHz. As can be seen the spectrum consists of one
broad resonance at 2%w.y, and can thus give hardly any information about the
quadrupole interaction. In figure 2 the spectrum is recorded with a resonance
offset of 200 kHz. Now a well structured spectrum is obtained from which the
quadrupolar parameters can be obtained.

Sincerely yours,

Arno Kentgens.

Please credit this contribution to the account of Prof. E. de Boer.
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Figure 1. On—resonance utation NMR of NaNO,
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Figure 2. 200 kH=z Off—fresoncnzce Nutatlon NMR of NaNOa






Frequency

Switching Time

Output

Spurious
Outputs

Frequency
Standard

General

For units equipped with a DDS-TLU OPTION, specifications are modified as follows:

DDS Option

Phase Continuous
Switching Range

Frequency
Switching Time
Spurious

Outputs
Prices (domestic)

Range:
Resolution:
Control:

100 MHz-10 MHz digit:

1 MHz-0.1 Hz digit:

Level:
Flatness:
Impedance:
Control:

Discrete:

Harmonics:
Phase Noise:
£(1 Hz2):
Noise Floor:
Internal:

External Drive:
Aux. Output:

Oper. Ambient:
Power:
Dimensions:
Weight:

Resolution:

Optional Phase Rotation:

Discrete:

SSB PHASE NOISE LEVEL IN A 1 Hz BW, (dBc)

lel. (bUB) 486-3UU8 FAX (bUB) 486-44Y0

-100

>
8 o

-140
-150

0.100 000 0 MHz to 999.999 999 9 MHz
0.1 Hz to 100 KHz, optional in decades

Local by front panel control; remote by TTL-level

paralle! entry BCD or GPIB (option)

(to within 0.1 radian at new frequency)

10 pseconds
5 useconds

+3 to +13 dBm (1V into 50 Q), metered in dBm and volts (rms)

+0.7 dB
50 Q

Manual by front panel control; remote by analog voltage

-70 dBc 0.1-500 MHz

-65 dBc 500-1000 MHz (-55 dBc, 1/2 & 3/2 fout)

-30 dBc at full output , 1-1000 MHz (-40 dBc at lower level)

-60 dBc (0.5 Hz to 15 KHz) including effects of internal standard

100 Hz/100 dBc, 1 KHz/110 dBc, 10 KHz/120 dBc, 100 KHz/122 dBc

-135 dBc/Hz

OCXO or
3 X 10%/day

+1 X10%/0-50°C

1 X10%/year

TCXO

1% 10%/day

+1 X 10°%/0-50°C
2 xX10%/year

10 MHz, 0.4 Vrms into 300 ©; 5 MHz, 0.5 Vrms into 300 Q

10.000 MHz, 0.4 Vrms into 50 Q

(Note: internal or external standard required for operation)

10-50°C, 95% R.H.

105-125V, 50-400 Hz, 55W (100, 220, 240V optional)
19 X 5.25 X 18 inches (relay rack or bench cabinet)

35 Ibs.

H

100 KHz thru 0.1 Hz digits
(~1 MHz bandwidth)

0.1 Hz (0.2 Hz, 500-1000 MH?z)
0-360° in .36° steps

(in .72° steps, 500-1000 MHz)

(within phase continuous range)
<1 s transient, 2 us delay

-65 dBc 0.1-500 MHz
-60 dBc 500-1000 MHz

K

10 KHz thru 0.1 Hz digits
(~100 KHz bandwidth)

0.1 Hz (0.2 Hz, 500-1000 MHz)
N/A

-70 dBc 0.1-500 MHz
-65 dBc 500-1000 MHz

$12,145.00 including 0.1 Hz resolution, manual and remote controls,

OCXO frequency standard.

Other configurations available; prices are a function of resolution.

b ey
©c 6 ©

(=]

—
vl
~
1
—
=
—
-

L/
IV
|l
1Nl 1NN
IV

10 Hz 100 Hz 1 KHz 10 KHz

QFFSET FROM CARRIER

100 KHz

1 MHz 10 MHz

O Beaver Brook Road P.O. Box 517 Littleton, MA 01460
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(214) 690-2901  FAX (214) 690-2925

CHEMISTRY
August 20, 1992

(received 8/24/92)

Influence of Cardiac Pacing on Chloride Potential in Perfused Rat Hearts

Dear Dr. Shapiro:

We have recently reported a ’F NMR method, using trifluoroacetate (TFA) and trifluoroacetamide (TFM),
to monitor chloride potential in perfused rat hearts [1]. Briefly, TFA distribution ratio reflects the intra and
extracellular chloride distribution while TFM distribution ratio is a measure of intra and extracellular volume. The

F resonance areas of intra and extracellular TFA and TFM are used to calculate chloride potential as shown:

RT A(TFA) A[(TFM)
E = In

nF  LA(TFA) A(TFM)

Our interest was to investigate the influence of pacing on chloride potential in perfused rat hearts. The "°F
NMR method was used to investigate changes in chloride potential in perfused rat hearts as a function of varying
heart rates.

Rat hearts were perfused with TFA and TFM (3 mM each) and were paced using 3-millisecond pulses at
twice voltage threshold (20-30 mV) with a Grass S88B stimulator [2]. Hearts were paced at 300, 400, 500 beats
per minute. The F NMR spectra were recorded for each pacing rate and also for controls without any pacing.
As observed earlier [2], the developed pressure decreased with increasing heart rate (from 300 to 500 bpm).

The figure shown below displays '*)F NMR spectra of control and paced rat hearts. There was no
significant changes in the areas of TFA and TFM resonances upon pacing. The chloride potential did not change
upon pacing (E¢; = -38.3+2.1 mV). Recently, it was shown that intracellular sodium does not change upon pacing
[2]. 1t would be interesting to apply the ’F NMR method to study the influence of pacing on chloride potential in

perfused guinea pig or rabbit hearts, both of which demonstrate a positive staircase response.

AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION UNIVERSITY
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Sincerely Yours;

Please credit this contribution in the account of Warren Goux.






Please affix
Postage Stamp

Technical Marketing Department
Oxford Instruments

NMR Instruments

Osney Mead

Oxford OX2 0DX

England



409-33

NMR AND DATA PROCESSING LABORATORY
OFFICE OF THE DIRECTOR

Professor Barry Shapiro September 15, 1992
TAMU NMR Newsletter (received 9 /19/92)
966 Elsinore Court

Palo Alto, CA 94303

Multidimensional Maximum Likelihood Spectral Optimization
and its Application to NMR Molecular Modeling

Dear Barry,

(---), I finally received one of those dreaded Ultimata! Anyway, here in Syracuse
we are finally about to come out of the cold. After two years without funding on
computing projects, my latest proposal received a very fundable score (A
sincere thank you to my Colleagues!); if there is any money left in Washington
after the election, some may find its way to my laboratory:

Meanwhile, here, a greatly reduced staff has been extending the methodology
and applicability of 2D and 3D Maximum Likelihood Method (MLM) spectral
reconstruction's.

In particular, we have been analyzing the ability of MLM to locate and
quantitatively measure small and overlapped crosspeaks in crowded 2D
spectral regions. We have shown that MLM greatly assists the spectroscopist
in determining NOESY walks through those regions where overlaps make the
assignments quite ambiguous. Furthermore, quantitative accuracy of MLM
allows measurement of crosspeaks over a 1000:1 dynamic range. Accuracy is
high enough to support factorization where crosspeak components are exactly
coincident, provided that the spectroscopist can observe portions of multiplets.
We are using MLM to assist assignment and solution structure determination
for a 24mer RNA hairpin loop molecule (Prof. Philip Borer is the Principal
Investigator on that project).

Ouir first 3D results have also been quite promising.

Warmest Regards,

4

/é;orge . LevyJ
Science & Technology Professor

CENTER FOR SCIENCE AND TECHNOLOGY / SYRAGCUSE, NEW YORK 13244-4100

315-443-1021 / FAX 315-443-1022
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NAVAL RESEARCH LABORATORY, WASHINGTON DC
Postdoctoral Positions

The Materials Chemistry Branch of the Naval Research Laboratory is currently
seeking individuals interested in postdoctoral positions in two areas:
¢ Development of a new technique to enhance both the selectivity and
sensitivity of the NMR of surface spins, using spin-exchanged 2°Xe prepared
by optical pumping.
* Development of new techniques for and novel applications of pure nuclear
quadrupole resonance, including *N NQR.
There are also well-established programs at NRL to explore solid state NMR imaging
techniques for the analysis of materials, and to use solid state NMR techniques to
study polymer structure and dynamics.

There are two postdoctoral programs at NRL: the National Research Council
(NRC) associateship and the Office of Naval Technology (ONT) fellowship. Each
program selects applicants on a competitive basis. Stipends currently start at $36K;
relocation and professional travel allowances are provided. The applicant must be a
U.S. citizen. Note that there are January and April 1993 deadlines for submission of
proposals; now is the time to apply for positions commencing in Spring of 1993.

Interested individuals should contact one of the following for further details,
either by phone or by sending a letter and c.v. to them at Code 6120, Naval Research
Laboratory, Washington, DC 20375-5320:

James Yesinowski (202) 767-0415; Joel Miller -2337; Allen Garroway -2323.






MacFID 1D MacFID 2D

SPECIFICATIONS SPECIFICATIONS
* Data format translation: * 2D processing:
* Bruker * Baseline correction
e Chemagnetics * 2D apodization functions
* GE * 2D FFT macro command
* JEOL * DSP array processor support
¢ MacNMR * Transpose functions
* Nicolet * Projections & Cross-Sections
e FTNMR/Felix e Symmetrization functions
® Varian
e Native parameter import * 2D Display:
* Mouse driven Stack plot
* 1D processing;: * Thin/Fat Contour lines
* Baseline correction * Pseudo-color map
* Apodization functions * 256 Gray scale
e Complete FFT modes e Zoom, Cursors, Axis
e ICON driven Integrals * Palette inversion
* Peak Picking e Horizontal /Vertical inversion
* Line fitting functions
* T1 and T2 calculations * Includes all 1D functions

* 5/N calculation

* User Macro files

* Integral Setup SAVE files

e DSP array processor support

MacFID runs on any Macintosh 1I with

* 1D Display: at least 2MB of memory and a Hard
° Real/Imaginary/Magnitude Disk and is compatible with System 6.x
* Difference display mode and System 7.x.
e Axis/grid A special version of MacFID 1D is also
* Stack plot display available for the Macintosh LC.

* Display color selection
* Copy to Clipboard

* Lines/Points mode

e Point shift left/right

For prices and ordering information,

« 1D Printing: call or write:
* All display modes
e Integrals and tables Tecma g
¢ Peak tables
e Parameter block 6006 Bellaire Blvd.
* Logo (PICT format) Houston, TX 77081
e SAVE as PICT document Tel.: (713) 667-1507

* Print Setup SAVE files Fax: (713) 667-3180









New Z-SPEC”
Microsample Probes

Announcing a complete product line
of high performance 'H observe,
broadband observe, indirect detec-
tion (ID), and triple resonance (IDT)
microsample probes. ZeSPEC®
Microsample probes feature ex-
tremely short PW90's and outstand-
ing water suppression capability.
The Microsample ID Probe and
Broadband Observe Microsample
Probe have full X channel tuning
range (*'P-"N).

APPLICATION

The Z#SPEC family of microsample
probes allow you to complete the
analysis of your quantity limited
samples (140pl) in one-half the
normal time compared to your
standard 5mm probe. Shown on the
next page are HMQC data from 12ug
of cryptolepine (Figure 1), HMBC
data from 35ug of cryptolepine
(Figure 2), HMQC data from 140ug
Digoxin (Figure 3), and TOCSY data
from 140ug Digoxin (Figure 4).

2

These 500MHz spectra demonstrate
the significant gain in absolute signal
to noise performance and speed of
analysis that can be achieved when
using the Z#SPEC Microsample
Inverse Detection Probe.

COMPATIBILITY

The top loading design of the
Z¢SPEC microsample probe assures
convenient sample changing and
compatibility with automatic sample
changers. Z¢SPEC probes interface
directly to Bruker, General Electric,
or Varian spectrometers operating at
a 'H frequency of 200, 250, 270, 300,
360, 400, 500, or 600 MHz.

CUSTOMER SUPPORT

The staff of the Z¢SPEC probe group
include applications specialists who
are available to install and support
our products in your laboratory.

For more information about Z¢SPEC
INMR probes, contact our marketing
department.

NALORAC

837 Arnold Drive, Suite 600, Martinez, CA 94553
Tel: (510) 229-3501 » FAX 510.229.1651
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And we will be successful tomorrow because of the people we
attract today. Burroughs Wellcome Co. is a pharmaceutical
leader for thousands of reasons—innovative and dedicated
people who strive for excellence, individually and as a team.
Now is your chance to become a part of a great company, and
help to make a greater tomorrow.

Development Scientist IV

As a Development Scientist in the Physical Methods Group, you
will be responsible for structure elucidation of new chemical
entities, process impurities, and drug decomposition products
using NMR techniques. Additional responsibilities will include
expanding NMR support to other areas of Technical
Development at the Greenville site using a Varian XL-200 MHz
instrument. You will also be responsible for helping evaluate
and justify the purchase of a 400 MHz instrument, when appro-
priate. Finally, you will act as a liaison between the Analytical
Development Laboratories in Greenville and the Organic
Chemistry NMR Section, which is equipped with 400 and 500
MHz instrumentation. '

For a Development Scientist !lI, the successful candidate must
have a Ph.D. degree in Analytical, Physical or Organic Chemistry
with the primary research area being NMR spectroscopy OR a
Master's degree in Chemistry plus four years of experience in
NMR spectroscopy OR a four-year degree in Chemistry plus six
years of experience in NMR spectroscopy.

For a Development Scientist IV, the successful candidate must
have a Ph.D. degree in Analytical, Physical or Organic Chemistry
with two years of experience in NMR spectroscopy OR a
Master's degree in Chemistry plus seven years of experience in
NMR spectroscopy OR a four-year degree in Chemistry plus nine
years of experience in NMR spectroscopy.

At Burroughs Wellcome Co., you will enjoy a compensation and
benefits package that is among the best in the pharmaceutical
industry, along with the advantages of being part of an innova-
tive pharmaceutical leader. Please send your resume, indicating
REQ. #64184 in your cover letter, by November 9, 1992, to:
Burroughs Wellcome Co., Recruiting and Staffing, P.O. Box
1887, Greenville, NC 27835-1887.

For information on other job opportunities with Burroughs
Wellcome Co., call our Job Information Line at (919) 830-2997.

PR | BURROUGHS WELLCOME CO.

Wellcome | an Equal Opportunity Employer.
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Three Postdoctoral Openings:
Multidimensional NMR; Software Development; Nucleic Acids

We anticipate adding three postdoctoral positions to our staff. One
position is in nucleic acid structure and synthesis, working largely
with Philip Borer and Istvan Pelczer. The projects involve synthesis
of both DNA and RNA molecules, with structure elucidation by
multidimensional NMR and computer modeling. The other
positions are in software development for NMR, emphasizing non-
linear spectral optimization methods for multidimensional NMR
data, and preparation of those data for subsequent molecular
structure determination. These postdoctorals will work primarily
with George Levy.

The successful candidates for these positions will have extensive
access to our 500 MHz spectrometer which is networked to several
advanced workstation computers, themselves linked to Syracuse
University's array of parallel supercomputers. Available software
includes programs for automated data reduction and assisted
spectral assignment, distance calculation, geometry conversion and
optimization, and evaluation of results. Both commercial and
experimental software systems are utilized.

Interested candidates should write to Professors Levy or Borer and

- request that letters of recommendation be forwarded directly to the

same address.

Syracuse University is an Equal Opportunity Employer and
Applications_from Minority Candidates are encouraged.

Syracuse University NMR & Data Processing Laboratory, 0-221
Center for Science and Technology, Syracuse University, 111
College Place, Syracuse, NY 13244-4100

Phone (315) 443-4026 FAX (315) 443-1022
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RESOURCES

Spare Parts Inventory That Can’t Be Beat!
OUR ENGINEERS ARE NMR PROFESSIONALS!

SYSTEM MOVING

Across campus or around the world. We take care of everything from dismantling, packing and
moving to re-commissioning, calibration and running specifications.

CONSOLE SERVICE

Our NMR hardware engineers can offer you the benefit of many years of NMR system
experience. Regardless of the age or condition of your NMR spectrometer, we can restore it to
one hundred percent operating condition.

COMPUTER SERVICE

Your NMR System Computer is not just a “black box” to MR Resources’ Service engineers. Our
people are specifically trained in the control, acquisition and processing functions of your NMR’s
computer system.

MAGNET SERVICE

To keep your cryogen costs down and your system in operation, you must keep your magnet
properly maintained. From replacing cracked o-rings to complete cryostat overhauling, we have
the expertise you need.

LARGE PARTS INVENTORY

We maintain one of the largest spare parts inventories in the world for most major brands of
NMR systems. Components, circuit boards and modules are ready for instant delivery.

SERVICE CONTRACTS

For the ultimate in protection consider an annual service contract. We offer initial system check-
out and repair, periodic on-site inspection and, of course, guaranteed service when you need it.

m | I I ]y MR Resources, Inc., 158R Main Street, Gardner, MA 01440

508-632-7000 * 800-443-5486 « FAX 508-630-2509











