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FORTHCOMING NMR MEETINGS

Eleventh Delaware NMR Symposium, Univ. of Delaware, Newark, DE, June 4, 1991 See Newsletter 390, 35.

Tenth International Meeting on NMR Spectroscopy, St. Andrews, Scotland, July 8-12, 1991; Contact: Dr. John F. Gibson, Secretary (Scientific), The
Royal Society of Chemistry, Burlington House, London W1V 0BN, England; See Newsletter 387, 69.

33rd Rocky Mountain Conference on Analytical Chemistry, Denver, CO, July 28 - August 2, 1991; For information on the NMR Symposia, contact Dr. H.
Eckert, Dept. of Chemistry, Univ. of California at Santa Barbara, Goleta, CA 93106, (805) 893-8163; For general information, contact: P. Sulik,
Conference Chair, Rocky Mountain Instrumental Laboratories, 456 S. Link Lane, Fort Collins, CO 80524, (303) 530-1169.

Gordon Research Conference on Magnetic Resonance, Brewster Academy, Wolfeboro, NH, July 15-19, 1991; Chairman: R. Griffin; Information from Dr.
A. M. Cruickshank, Gordon Research Center, Univ. of Rhode Island, Kingston, R 02881-0801; Tel.: (401) 783-4011 or -3372; FAX (401) 783-7644.

Tenth Annual Scientific Meeting and Exhibition, Society of Magnetic Resonance in Medicine, San Francisco, August 10-16, 1991; Contact: S.M.R.M,,
1918 University Ave., Suite 3C, Berkeley, CA 94704; (415) 841-1899, FAX: (415) 841-2340; See Newsletter 391, 55.

Two-Dimensional NMR Spectroscopy (ACS Short Course), New York, NY, August 23 - 25,1991; See Newsletter 392, 33.
International Conference on NMR Microscopy, Heidelberg, Germany, September 16 -19,1991; See Newsletter 385, 28.

1991 Joint Meeting FACSS/Pacific Conference, Anaheim, California, October 6-11, 1991; NMR/EPR Program Section Chairman: Prof. Cecil R.
Dybowski, Chemistry Dept., Univ. of Delaware, Newark, DE 19716. Contact: FACSS, P.O. Box 278, Manhattan, KS 66502-0003.

Eighth Australian NMR Conference, Lorne, Victoria, Australia, February 2-6,1992; See Newsletter 391, 38.

Eleventh Annual Scientific Meeting and Exhibition, Society of Magnetic Resonance in Medicine, Berlin, Germany, August 8-14,1992; Contact: SM.RM,,
1918 University Ave., Suite 3C, Berkeley, CA 94704; (415) 841-1899, FAX: (415) 841-2340.

Additional listings of meetings, etc., are invited.
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Mailing Label Adornment: Is Your Dot Red?

If the mailing label on your envelope of this issue is adorned with a large red dot or circle: this decoration means
that you will not be mailed any more issues until a technical contribution has been received by me.

Page Length Request Instruction

Attention overseas subscribers: Ifyou must use paper which is longer that 11", please take care that all material
(including signatures, addresses - everything!) ends no more than 10" from the top of each of your pages. Itis
costly to make reductions, and henceforth I reserve the right to chop the excess length off any page, no matter

what the result. Beware of the dreaded guillotine! Your cooperation in this matter will be greatly appreciated.

Thank you. ‘
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ewsete po DEADLINE DATES
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% Bernard L. Shapiro L 19 July 1991
966 Elsinore Court No. 396 (September) -------- 16 August 1991
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(415) 493-5971
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To come straight to the point, the overall finances of the Newsletter are not as healthy as one might wish. Your help is
needed so that the continuation of the Newsletter is assured. As some of you may not know, the Newsletter is completely
self-sufficient financially, as it has been for well over twenty years - all costs are paid from funds raised by Subscriptions,
Sponsorships, and Advertising.

The number of Subscriptions to the Newsletter continues to increase, indicating that this publication still serves a useful
purpose. Unfortunately, income from Sponsorships and Advertising has fallen off significantly, and I do not yet see signs of
areversal of this trend. Since these two sources account for approximately two-thirds of the total Newsletter revenues, it is
clear that something must be done. The help of the Subscribers, Sponsors, and Advertisers is urgently required and
earnestly solicited.

Subcribers whose organizations can be induced to become Spomsors are urged to actively pursue this possibility.
Sponsorship donations - minimum contribution of $500/yr. - entitle the donor to at least three Newsletter copies each
month, and a listing as a Sponsor if so desired.

More Advertisers are quite urgently required. If you can encourage more frequent advertising by our current advertisers
and/or recruit new advertisers, please do so. Our ad rates are very modest, and such ads are a well-focussed means of
reaching a highly targetted readership.  Please note the excellent level of involvement by our core of loyal, every-month
advertisers, and let them know that their support is appreciated. Without them and our other frequent advertisers, the
Newsletter would, quite simply, cease to exist. Your help here will surely be effective.

The Newsletter's existence has always been predicated on its self-regulating nature, both insofar as the technical content and
its financing are concerned. While the former aspect is in good shape (with an orderly evolution of the technical scope and
the mailing list), the finances are very problematical. Not only is revenue down, but expenses - most notably, mailing costs
- continue to increase significantly. I am not 'crying wolf, but am trying to alert all who are interested in the Newsletter to
the fiscal realities.

Other ideas about how to alleviate this very real budget crunch will be gratefully received. I will continue to run the
Newsletter - with the on-going cooperation of Texas A&M University - in the most no-frills manner possible.

Subscription renewal invoices for the October 1991 - September 1992 year will be mailed out at the end of June. If you
ought to receive such an invoice, and do not have it in your hands by July 10, please call or write me promptly. Payment of
these invoices must be received by me no later than_September 5, 1991 to ensure uninterrupted mailing of the Newsletter
issues. Please do not delay execution of any necessary paperwork!

Also, please be sure that the instructions on the invoice are followed precisely. In particular, overseas subscribers should be
careful to see that their name and invoice number appear on the payment (or, better, that the extra invoice copy which is
provided is returned to me with the payment check or money order). Anonymous checks, while otherwise useful, cannot
always be credited to the correct account.

Because the subscription rate was increased last year, I cannot bring myself to raise the rates again for this year, despite the
poor situation of the Newsletter finances. I am most reluctant to raise subscription rates to the point where cost to the
Newsletter subscriber/participants becomes an inhibitory factor. Accordingly, the subscription rate for the October 1991 -
September 1992 year will remain at US$150.00 for the twelve monthly issues, postpaid. Personal or academic subscriptions
will continue to be offered at a 50% discount, US$75.00.

The new invoices contain entries for optional surcharges for First Class or Air Mail Printed Matter mailing. Please adjust
the amount you pay accordingly (I trust no one will choose to pay both surcharges.).

Thank you for your understanding and cooperation. B. L. Shapiro
1 May 1991
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Carleton University

=@y Ottawa, Canada K1S 5B6

Dr. B.L. Shapiro April 11/91

TAMU NMR Newsletter (received 4/17/91)
966 Elsinore Court

Palo Alto Cal. 94303

Title: Guest and Host Motions in the Solid 18-Crown-6.2CICH,CN Complex

Recently PDF André Rodrigue has succeeded in isolating the complex of
2 chloroacetonitriles with 18-Crown-6 ether. The solid phase (Bruker
CXP-180 at NRC Ottawa) 45.3 MHz 13¢c cpmas spectra show two regions
of broadening for the crown ether carbons. At high temperature (310K), a
dipolar washout mechanism is operative, leading to broadening when
molecular motion has a correlation time approximately equal to the
inverse of the decoupling field. Application of the Waugh-Fedin
approximation (1) gives an activation energy for 18-C-6 reorientation in
the solid complex of ca. 48 kd/mol. At lower temperatures (240K),
broadening occurs when the motional correlation time is equal to the
inverse of the chemical shift difference for the 18-C-6 carbons in the
low temperature limit (ca.70Hz).

Interestingly, the CHo's of the guest chloroacetonitrile molecules also

undergo dipolar washout, but at a considerably lower temperature (270K).
The activation energy for reorientation of these "guest" molecules in the
solid complex is, via similar metods to those described above, calculated
to be ¢a. 42 kd/mol.

1. J.S. Waugh and E.l.Fedin. Sov.Phys. Solid State (Eng. Trans) 4,1633

(1963). j’)

G.W. Buchanan
Professor of Chemistry

P.S. We are eagerly awaiting the arrival of our new Bruker AMX-400 in the
late summer!

Department of Chemistry O Steacie Building O (613) 788-3841
_ Department FAX (613) 788-3749
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3/20/91 (received 3/23/91)
UNUSUAL CPMAS SPECTRA OF URETHANE HARDSEGMENTS

Dr. Barnard L. Shapiro
TAMU NMR Newsletter
966 Elsinore Ct.

Palo Alto, CA 94303

Dear Dr. Shapiro,

As part of an effort to better understand structure-property correlations in
urethane elastomers' ™2, we synthesized the hardsegment compound (1) shown below by
reacting methylenediphenyl diisocyanate (MDI) with excess butanediol in
dimethylformamide (DMF).

HOCH,CH,CH,CH,00CHN @ CH2©> NHCOOCH,CH,CH,CH,OH

(1)
When (1) is reacted with more MDI and a long chain polyether (the soft segment) a
typical urethane elastomer is formed.

During the project, we found that IR and x-ray spectra of the product (1)
showed differences depending upon the manner in which it was crystallized from the
DMF. Generally, the product crystals were formed by addinag water and methanol to
the DMF-product reaction mixture. The crystals were then resuspended in water to
remove any remaining DMF. It was noticed that two types of crystals were obtained
from the water suspension. The first was a faintly yellow, granular solid which
settled quickly. The second was a white solid which settled much more slowly. It
was also possible to separate good product by precipitating all solids from the DMF
solution by addition of water and then extracting with methanol. X-ray diffraction
patterns of these products (referred to as types 1,2 and 3 respectively) indicated
that type 2 was more crystalline than type 1, however type 1 was not completely
amorphous. The CPMAS spectra of these solid products are shown in figure 1. The
Dixon sequence was used to suppress spinning sidebands. Type 3 is clearly a mixture
of types 1 and 2. However, the origin of the shifts between types 1 and 2 is still
a mystery. The underlying molecular reason for these shifts may have some relevance
to the structure of urethane polymers. Many of our CPMAS spectra of MDI and
butanediol containing urethane polymers have an anomalously broad peak at 120 ppm
corresponding to the 2,2’ carbon of the aromatic ring (see figure 4 of reference 2).
Perhaps one of your readers will be inspired to determine the cause of these shifts.

Sincerely,

Moo DNl ttstrsernns

Michael D. Meadows William L. Howard

392-7
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! Christenson, C.P.; Harthcock, M.A.; Meadows, M.D.; Spell, H.L.; Howard, W.L.;
Creswick, M.W.; Guerra, R.E.; Turner R.B. J. Polym. Sci., Polym. Phys. Ed. 1986, 24,
1401.

2 Meadows, M.D.; Christenson, C.P.; W.L. Howard, W.L.; Harthcock, M.A.; Guerra,
R.E.; Turner, R.B. Macromolecules 1990, 23, 2440.
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. Agricultural Products

March 28, 1991
(received 3/30/91)
Agricultural Products

Western Research Ctr.

Dr. B. L. Shapiro, Editor 1200 S. 47th Street

TAMU NMR Newsletter Box 4023
966 Elsinore Court Richmond
Palo Alto, CA 94303 California 94804-0023

Telephone (415) 231-1000
Fax (415) 231-1368
Telex 172197

Subject: Keto-Enol Tautomerism of a fS-Triketone

Dear Barry:

A f-triketone compound (I) can exist as many tautomers; among
them KETO, ENOL-A, and ENOL~-B forms are the three most likely
tautomers. We wish to report the results of proton and carbon-13
NMR studies of I.

H\
o o a 0 o Qa
y
B &K@\
o $0,CH, o SO0,CH,
KETO ENOLB

The proton and carbon-13 NMR spectra were obtained in deuterated
chloroform. A proton shift at 16.63 ppm, indicative of an
intramolecular H-bonding, suggests that (I) exists in an enol
form. The enol form was further confirmed by the observation of
six distinct carbon resonances from the cyclohexanedione moiety.
To establish the ENOL-A or ENOL-B tautomer, a fully coupled
carbon spectrum and an one bond HETCOR spectrum were obtained.
The proton and carbon chemical shifts and coupling constants are
listed in Table 1. ¢C; was shown to couple with OH, H;, and H, by
selective decoupling. Similarly, C; was shown to couple with H,
and H;, and C, coupled only to H,,. Since the OH proton couples
to ¢,, C,, and C, but not to C,, we conclude that ENOL-A is the
prefere& tautomer in solution. These results suggest that the
endocyclic double bond is favored in this system.

Sincerely,

Lydia L. Chang = C. K. Tseng

A business unit of ICI Americas inc.
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TABLE 1

PROTON AND CARBON-13 NMR SPECTRAL DATA

Atom
No. 8y Jhn S¢ "Ten Tey 3Ty
1 197.1 6.5; 4.5 6.5
2 113.7 - 5.3%¢
3 193.6 6.3
4 2.39 6.4 37.4 129.4 4.5 4.5
5 2.00 6.4 18.9 131.7 3.9
6 2.76 6.4 32.0 129.8 4.5 4.5; 4.5%
7 195.7 - - 4.1
1! 144.0 - 5.3 8.1
2! 130.9 - 4.1 10.0
3! 7.90 1.7 128.1 171.6 - 6.0
4! 141.9 - b 9.4
51 7.83 8.0; 1.7 125.7 - d 5.8
6! 7.33 8.0 127.7 166.9 - d -
CH, 3.03 44 .4 138.6 - -
OH 16.63
a coupling to OH
only line broadening observed
c obtained from the spectrum selectively irradiated H, (2.76
ppm)
d not observed

POSTDOCTORAL POSITION. Available immediately to study molecular
biophysics of model systems for glyceride digestion. Requires Ph.D. in
chemistry or biochemistry, with experience in one or more of the
following areas: modern NMR (spin relaxation, 2D, magic-angle spinning
techniques), dynamic light scattering, enzyme kinetics, lipid
biophysics. Send a resume and two letters of recommendation to Dr. Ruth
E. Stark, Department of Chemistry, The City University of New York, The
College of Staten Island, 50 Bay Street, Staten Island, NY 10301. EO/AA
Employer.

i)



mnstant Upgraae
of RF Amplifier Performance
~in Your NMR/MRI System

Install an AMT Series 3000 solid-state pulse power amplifier —
6-500MHz at up to 1000 W—into your system. Instant upgrade!

Here’s just one example: AMT’s RF power envelope detection
system guarantees full protection. That means you can operate

at low-level CW with full-power peaks on demand.

Pre-saturation water
suppression? Cross
polarization in solids?
No problem—now!

Additional Key Features:

* Broadband Frequency Ranges—
6-220MHz, 200-300MHz

» Key Power for Liquids & Solids—
50, 150, 300, 1000 Watts

« Excellent Linearity—(*=1.0dB)

* Low Pulse Droop—
typically less than 5%

* Fast Low Nois¢ Blanking—
within 20dB of KTB in 2 S

For full information call your
NMR/MRI system manufacturer
or call Lowell Beezley at AMT:
(714) 680-4936.

Models Available:

3205 6-220MHz 300W
3200 6-22M - 1000W
3137 200-50um1s 50W
3135 200-500MHz 160W
3134 200-50Q***~ 300W

1127 S. Placentia Avenue, Fullerton, CA 92631 (714) 680-4936 FAX: 714-871-2453

©1989 Amencan Microwave Technology Inc



Electrical Specifications: Models:

Frequency Range

Pulse Power (min.) into 50 ohms

CW Power (max.) into 50 ohms

Linearity (+1dB to 200Mhz)
(To 220MHz)

Gain (typ.)

Gain Flatness

Input/Output Impedance

Input VSWR

Pulse Width

Duty Cycle

Amplitude Rise/Fall Time

Amplitude Droop

Phase Change/Power Output

Phase Error Overpulse

Noise Figure

Output Noise (blanked)

Blanking Delay

Protection

Supplemental Characteristics:

Connectors (on rear panel)

- Indicators, Front Panel

System Monitors

Front Panel Controls

Cooling
Operating Temperature
A.C. Line Voltage

A.C. Power Requirements
Package

Size (HWD, inches)

Model 3200 Series

6 -~ 220 MHz, Pulsed,
SOLID STATE, RF Power
Amplifier Systems

3200 3205
6 - 220 MHz
1000W 300W
100w 30W
0-800W 0-250W
0-600W 0-200W
65dB 60dB
+4dB +3dB
50 ohms
< 2:1.
20mS
Up to 10%
200nS typ. 150nS typ.

5% to 10mS typ:; 7% max

10° to rated power typ.

4° to 10mS duration typ.

11dB typ. 8dB typ.
< 20dB over thermal

< 5uS on, 2uS off, TTL signal

1. VSWR- will withstand infinite
VSWR at rated power

2. Input overdrive- up to +10dBm

3. Over duty cycle/pulse width

4. Over temperature

1. Input- BNC (F)

2. Output- Type N (F)

3. Blanking—- BNC (F)

4. Interface- 25pin D(F),EMI filtered
1. Peak power meter 5. CW Mode
2. Over temperature 6. Overdrive
3. Over duty cycle

4., Over pulse width

1. Thermal

2. DC power supply fault

3. Over duty cycle

4. Over pulse width

1. A.C. power 3. Duty cycle
2. Pulse width

Internal forced air

+10 to 40°c

120/240 VAC, +10%, 50-60Hz

(3200, 220/240V only)

2000 watts 700 watts
Rack Mount

12.25x19%x24 5.25x19x24

1127 S. Placentia Ave. * Fullerton, CA 92631 ¢ (714) 680-4936 « FAX 714-871-2453
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Department of Chemistry

State University of New York at Stony Brook

Stonmeok Stony Brook, New York 11794-3400

PHONE NO: 516 632-7923
BITNET: CSPRINGE@SBCCMAIL
INTERNET: CSPRINGE@CCMAIL.sunysb.edu

FAX NO: 516 632-7962

Professor Bernard L. Shapiro, Editor/Publisher March 18, 1991

Texas A&M University NMR Newsletter (received 3/19/91)

966 Elsinore Court

Palo Alto, California 94303 The Miracle of the Sphere of Lorentz
Dear Barry:

We have gone on and on in print about the wondrous NMR manifestations of the sphere of
Lorentz (SOL).! However, although chimeric apparitions have been reported by true
believers in Ottawa? and Bordeaux3, for years we were never able to actually see a SOL
for ourselves. We were beginning to lose faith and think that perhaps this was because

it is a hypothetical construct. However, | am very pleased to report that we have finally
been blessed with a vision here in Stony Brook?.

The figure presents two attempts to capture our impressions of this on paper. ltis a
modification of parts of Figure 2 of an important contribution to the consideration of the effects
of bulk magnetic susceptibility (BMS) in biological NMRS. The top case is that of a spherical
compartment of volume susceptibility x; submersed in a medium whose susceptibility, %, is
greater (or less negative): y; < xs < 0. One can tell this because the density of flux lines

(the direction of By is horizontal) is greater outside than inside the sphere. The density

seen would be proportional to the B value sensed by a nucleus in the absence of local

(on the molecular scale) susceptibility cancellation. However, one must consider SOLs
(dashed circles) in order to determine the B values actually sensed by real nuclei.

The SOL is an imaginary insulating vacuum cavity surrounding each nucleus. It is large on
the scale of the nucleus but small on the scale of the sample (and thus exaggerated in the
figure). Inthe top case of the figure, the flux lines inside a SOL inside the compartment
are compressed to exactly the same density present inside a SOL on the outside
sufficiently far from the compariment. In fact, to a good approximation, the value of B
actually sensed by a nucleus inside a spherical compartment depends only on y, and is
completely independent of x;.1 Thus, if a spherical compartment containing any medium is
suspended in a vacuum (¥, = 0), there is no BMS effect for a nucleus inside. The top of
the figure also shows that while |;, the internal inhomogeneous term!, is zero, |, is nonzero
(the flux lines are not parallel) for regions near the compartment. The inhomogeneities
pictured outside the SOLs are, like the spheres themselves, imaginary.

The bottom case of the figure represents a cross-section of an infinitely long cylindrical
compartment, oriented perpendicular to By, and immersed in a medium where, now,

Yo < Xi < 0. In this situation, the flux lines are more dense inside the compartment.
However, it is quite remarkable that a SOL inside the compartment actually compresses
the flux lines to an extent smaller than one at an infinite distance outside the compartment
so that a real nucleus inside the compartment senses a flux density less than one
sufficiently far away on the outside'. This figure also shows that [ is zero while |, is
nonzero near the compartmental surface. Were this same infinite cylinder oriented
parallel to By, both I, and |, would be zero!. However, in this latter case, though SOLs on
both the inside and the outside still compress the flux lines by the same extents as in the
bottom of the figure, the change in the inside compartmental demagnetizing field
consequent to the reorientation causes a nucleus on the inside to sense a susceptibility
greater (less negative) than that sensed at an infinite distance on the outside!. A number
of examples of the critical importance of these local susceptibility effects in real situations
have been presented in other places!8.7. The figure shown here is from another paper
which is in press*.
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Professor Bernard L. Shapiro -2- March 18, 1991

We trust that this miraculous revelation will temporarily stanch the flow of orange notices to our account.

—

N ¢ A W N

Best reg.ards, ZL
Ohankee O

CtWS.Springer, Jr. Yan Xu, Postdoctoral Associate
Professor Department of Pharmaceutical Chemistry

University of California at San Francisco

Chu SC-K, Xu Y, Balschi JA, Springer CS. Bulk magnetic susceptibility shifts in NMR studies of compartmentalized samples:
use of parama% etic reagents. Magn Reson Med 1990;13:239-262.

Buckingham AD, Schaefer T, Schneider WG. Solvent effects in nuclear magnetic resonance spectra. J. Chem. Phys.
1960;32:1227-1233.

Lussan C. Resonance magnétique nucléaire du proton. Référence et interactions moléculaires. Il. J. Chim. Phys.
1964,61:462-469. -

Springer €S, Xu'Y. Aspects of bulk magnetic susceptibility in in vivo MRI and MRS. In New Developmants in Contrast Agent
Researchh}Ed. by PA Rinck) Euro Workshop on Magn Res in Med; Blonay, Switzerland, 1991; pp 600-000.

Brindle KM, Brown FF, Campbell ID, Grathwoh! C, Kuchel PW. Application of spin-echo nuclear magnetic resonance to
whole-cell systems. Membrane transport. Biochem J 1979;180:37-44,

Xu Y, Balschi JA, Springer CS. Magnetic susceptibility shift selected imaging: MESSI. Magn Reson Med 1990;16:80-90.

Xu Y. Implications of multiple quantum coherences and bulk magnetic susceptibility effects for NMR studiss of biological
systems.Stony Brook: PhD Dissentation, State University of New York, 1990:123-251.

CSS:med
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SCHOOL OF CHEMISTRY °101Y 19N M2
Dr. B. L. Shapiro, Editor ' March 26, 1991

TAMU NMR Newsletter (received 4/13/91)

966 Elsinore Court
Palo Alto, CA 94303
USA.

The Observation of Myocardial Infarct by 23Na NMR Spectroscopy
Dear Dr. Shapiro

In the past few years we have been concerned with the preservation of hearts for
transplantation. Since at present the preservation of a heart is limited to 4-6 hours, Israel
cannot exchange hearts through the European transplantation program.

In addition to 3P NMR spectroscopy, we have been looking with 23Na NMR for a
possible role of intracellular Nat accumulation in the failure of heart preservation. At low
temperatures, C. S. Springer’s shift reagent Dy(TTHA) gives a very good separation between
the unshifted intracellular Nat (in), the shifted extracellular Nat (ex) and the residual Nat
in the surrounding mannitol solution (out) (see Fig. 1a).

One of the rat hearts gave a very peculiar spectrum, containing a shoulder on the
intracellular peak (marked by arrow in Fig. Ib). We noticed that this heart had a
spontaneous infarct and did not recover upon reperfusion. Indeed the observation was
confirmed by controlled experiments with induced infarcts. Such an experiment with
coronary artery ligation is shown in Fig. 1b.

Our interpretation is that in the infarcted region the disturbed membranal permeability
allows the penetration of shift reagent into cells, shifting the intracellular Nat.

Peculiar NMR observations should not be always thrown away to the waist basket.

Sometimes they may turn out to be quite interesting.

Si ly, , :
incerely {g/g/’é (]J I\’C\LPE)V\

Nadir Askenasy Gil Navon
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Fig. 1: 23Na NMR spectra of rat hearts stored in Krebs Henseleite-Dy(TTHA) solution
at 4°C, bathed in mannitol-Dy(TTHA) during the NMR measurements. a) control. b)

coronary artery ligation.

Equipment Available: Bruker AC-F 200 NMR spectrometer (process controller version);
variable temperature accessories, VSP probe, ultra low loss magnet; solids accessories including
double air bearing multinuclear probe. All items in excellent working condition. Phone Dave at
(403) 463-1602 or (403) 462-2798 for details.
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UNITY
BRINGS NMR IMAGING
DOWN TO SIZE

VARIAN COMBINES SPECTROSCOPY WITH MICROIMAGING

Built for the highest performance levels, the new UNITY™ NMR spectrometers
combine high-field microimaging with high resolution spectroscopy. UNITY's
state-of-the-art microimaging experiments for small samniae 2ddvace
applications that range from biological and pharmaceuti

material science.

Designed to bridge the operational gap between
liquids, solids, and microimaging, this instrument
can perform all three techniques and rapidly switch
from one to the other with ease.

A wide variety of experiments can be accomplished
at high performance levels due to the modular
system architecture that's adaptable to a variety of
configurations. Upgrading to additional capabilities
can be accomplished at any time simply by adding
the necessary system components.

Get the image of the future: invest in the most
flexible technology of today to better progress
toward the research of tomorrow. Invest in a UNITY
NMR spectrometer. For additional information,
please call the Varian office closest to you.
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! Varian NMR Instruments Announces !

VnmrX Workstation Software

for the Sun
VnmrX Workstation Software for the SUN computer
Provides all VNMR display & processing commands including:
+ 1D, 2D & 3D NMR processing software
» Varian's NMR programming language MAGICAL II
Drives X Servers including: :
» Stand-alone Xll-terminals :
» Macintosh or PC computers running X-windows (e.g. MacX, HCL-eXceed, eXodus, XVision)
* Sun, RS/6000 or Silicon Graphics computers running in X-windows
Drives terminals including:
* GraphOn 240
» Tektronix 4105, 4107, 4205, 4207
* and emulators including TGRAF, TextTerm + Graphics
Capable of running under Sun OS 4.1
Supplied on 1/4 inch streaming magnetic tape

Vomrl Workstation Software
for the IBM RISC Powerstations

Vnmrl Workstation Software for the IBM RISC/6000 Powerstations
Compatible with Powerstations 320, 520 & 530
Runs under IBM UNIX operating systems AIX 3.01
Provides all VNMR display & processing commands including

* 1D, 2D & 3D processing software

» Varian's NMR Programming Language MAGICAL I
Uses industry standard Motif graphical interface
Drives X Servers & terminals
VNMR software is supplied on 1/4 inch tape
VNMR application requires 25 MBytes free disk space

VomrV Workstation Software
for the VAX
VomrV Workstation Software for the VAX computer
Provides all VNMR display & processing commands including:
» 1D, 2D & 3D NMR processing software
* Varian's NMR programming language MAGICAL II
Runs under VMS operating system 4.2 or later
Requires one of the following terminal:
¢ GraphOn 240
» Tektronix 4205 or 4207
Supplied on TK50 streaming magnetic tape or 9 track tape

Order Today!

Call your Varian sales representative. US 800-356-4437. Asia (3) 724 2836. Australia (3) 543 8022. Austria (1)
69 55 45 0. Belgium (02) 721 4850. Canada (416) 457 4130. France (1) 69 86 38 38. Germany (06151) 70 30.
Italy (02) 753 1651. Japan (3) 204 1211. Latin America (905) 533 5985 or (011) 533 0444. Netherlands
(03403) 50909. Spain (01) 439 5156. Sweden (08) 82 00 30. Switzerland (061) 22 31 85 or (042) 44 83 44. UK
(0932) 24 37 41. Other International (408) 734-5370.
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PENNSTATE

m Department of Chemistry 152 Davey Laboratory
- College of Science The Pennsylvania State University
w University Park, PA 16802

(received 3/25/91)

Powder Lineshape
Spin Gymnastics for I=3/2

Dear Barry,

We observed that frequency domain simulations of quadrupolar powder lineshapes
obtained with the Hare software algorithm QNS did not match our experimental "Li quadrupole
echo spectra. We now know that the main reason is extremely long T;’s for "Li in solid state
samples (hours or days!), so that we were observing only fast-relaxing "amorphous" 7Li.
Nevertheless, we wrote a Fortran program which simulates FID’s obtained for 1=3/2 nuclei in
static powders. The advantage is, of course, that we can more accurately approximate the
conditions of the quadrupole echo experiment.

With our simulator, up to 16 pulse or delay intervals may be applied prior to "acquisition”.
In addition, the pulses may be phase cycled. The secular quadrupolar Hamiltonian in the rotating
frame is active during delays, and both it and the radio frequency Hamiltonian are active during
pulses. Chemical shift effects are neglected. Required parameters are the rf field strength (w,;)
the quadrupole coupling constant (@q), the asymmetry parameter (1)), the durations of all pulses
and delays, the phase cycle for each pulse, the sweep width (i.e. dwell time), the number of
complex data points to acquire, and the number of increments in theta and phi for the powder
lineshape. The FID’s are processed with Hare software.

It was reassuring to find that for hard pulses, the FID’s obtained by our simulator
immediately after the pulse yielded exactly the same spectrum as the QNS simulation for Hare
software. Of course, in real experiments one must wait for ringdown, so quadrupole echo
experiments are used. Figure 1 shows the result of an idealized (but impossible to achieve
experimentally) single pulse experiment where the FID is acquired immediately after the pulse.
((oQ/21r) = 80 kHz, n = 0.5, (®,/2r) = 58.82 kHz, 512 complex data points, 128 increments for
both theta and phi. The data was Gaussian broadened by 6000 Hz prior to the Fourier
transformation. Figure 2 shows the result obtained for the same parameters with a quadrupole
echo experiment (90 - T; - 90+, - T, - acquire) with 1, =30 usec, T, = 27 usec, the data left
shifted to the echo maximum, and 6000 Hz of Gaussian broadening. The satellite transitions are
greatly enhanced relative to the single pulse experiment. Figure 3 shows what happens to the
quadrupole echo experiment with incomplete phase cycling (e.g. 90y - 7, - 90, - T, - acquire).
Because there is a non-zero imaginary component to the FID, there is an asymmetry in the

An Equal Opportunity University
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resulting spectrum which can not be phase corrected. In addition, we have found that the 90, - 1,
- 904, - T, sequence gives about 8-10% more intense spectra (i.e. echo maxima) than the 90, - 1, -

45+, - T, sequence.

Alan Benesi

Figure 1

Sincerely,
. Deny
Lloyd Jackman Deniz Cizmeciyan
Figure 2 Figure 3
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POSTDOCTORAL POSITION, STRUCTURAL BIOLOGY/NMR.

A postdoctoral position is available for someone interested in applying NMR techniques to
problems in structural biology. Present areas of interest include hormone and growth factor -
structures and receptor interactions, proteins involved in intracellular regulation by tyrosyl
phosphorylation, and the role of protein flexibility in enzyme action, protein/protein interac-

tions, and protein/DNA interactions.

Please send a biographical sketch and the names of 3 references to: Dr. David Cowburn, The
Rockefeller University, Box 299, 1230 York Avenue, New York, New York, 10021-6399, .

USA.

The Rockefeller University’s policy is to support actively equality of opportunity for all per-

sons.



COMMUNAUTE FRANCAISE DE BELGIQUE 392-21
@ UNIVERSITE DE MONS-HAINAUT

@@ FACULTE DE MEDECINE

NMR Laboratory - University of Mons - 7000 Mons - BELGIUM

April 9, 1991
(received 4/19/91)
Dr Bernard L. Shapiro
TAMU Newsletter
966 Elsinore Court
Palo Alto, CA 94303

IMPLEMENTATION AND OPERATION OF AN INTEGRATED AND
COMPREHENSIVE RELAXOMETRIC DATA BANK.

Dear Dr. Shapiro,

Relaxometry (i.e. the measurement of nuclear relaxation parameters)
can easily produce, when performed with appropriate, specialized instrumentation, several
hundred of data points in one single day. Depending on the machine and the operator, data are
normally stored on different media, in a variety of formats and at different locations. For a
whole group dedicated to research in this area, storage and retrieval of data can thus very
soon become a problem, specially when results from different projects (e.g. relaxometry of
tissues and of contrast media) are to be combined. The same problem will arise when guests
of the laboratory are given access to the data or produce data by themselves. In consequence,
we have decided to build up a microcomputer-based relaxometry data bank into all current
and previous data are stored and accessible to all members of the group.

The application has been written in Clipper and uses DBASE-organized files. When required,
as with data produced by the APL software of the IBM Research Relaxometer, the files are
reformatted. This software runs on PC-XT, PC-AT or PS-2 equipped with a hard disk, a
floppy disk and not less than 640K RAM. The application is aimed to perform the
management of data like T1s and T2s collected over a wide range of frequencies on various
instrumentations, to include informations like comments about samples nature, to allow
specific retrieval of informations and their display. Today the data bank contains around
20,000 data points concerning 2,000 samples. Retrieval of the data is performed by a routine
using combinations of logical operators as well as several levels of parenthesis. In addition to
this pure storage-retrieval of the data, the program combines modules for manual or

automatic fitting of the Nuclear Magnetic Relaxation Dispersion (NMRD) profiles . A

Avenue du Champ de Mars, 24 - B - 7000 Mons, Belgique, =065-373501-02, Fax 065-373054
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straightforward extension of this option will be the calculation of natural or induced image
contrast. The program architecture also allows transfer of the selected data to standard
packages like 123 (LOTUS) and GRAPHER.

Robert N. MULLER Yves VAN HABERBEKE

P.S.: Our coworkers (Didier DECLERCQ, Patrick VALLET, Fabian GIBERTO,
Bernard DAMINET, Helmut W. FISCHER and Frédéric MATON) have had a
major role in this work which also took benefit of a collaborative action with
Prof. Peter A. RINCK of the MR Center of TRONDHEIM (NORWAY).

Universitit Bern

% Institut fir organische Chemie

CH-3012 Bern, Freiestrasse 3
Telefon 031 6543 11

POSITION AVAILABLE
CONFORMATIONAL ANALYSIS OF TERPENES

An opening for a chemist with a M.S. (or eventually a PhD) is available in the NMR group at the
University of Berne (Switzerland). The position requires experience with modern methods of high
resolution NMR spectroscopy and with computational chemistry. Anyone interested in the applica-
tion of new NMR techniques and of modern computational methods (molecular modeling), parti-

cularly in the field of terpenes, is encouraged to apply.

Our research group is equipped with an upgraded BRUKER AM 400 with a separate data station.
The position could become available as early as November 1991. Interested persons should ap-
ply to: PD Dr. P. Bigler Institute of Organic Chemistry, University of Berne, Freiestrasse 3, CH-3012
Bern.
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An automated run using MACRO mode operation on a sample of 32 mg of quinidine in 0.5 m! chloroform-d
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Lﬂ] Biomedical Engineering Department
WORCESTER 100 Institute Road

: POLYTECHN IC Worcester, MA 01609-2280
OR [NSTITUTE (508) 831-5447

FAX (508) 831-5483
April 1, 1991
(received 4/8/91)
Dr. Bernard L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, California 94303

Anisotropic Diffusion NMR Imaging

Dear Dr. Shapiro,

We have developed a novel anisotropic diffusion imaging NMR method, which allows two images
weighted with directional diffusion to be obtained in a single imaging experiment. The method is
based on a four-pulse RF sequence, which excites both SE and STE signals, combined with two
pairs of diffusion-sensitive gradient pulses. The SE signal is used to monitor relatively rapid
diffusion in one direction; whereas the STE signal is used to monitor the more restricted
diffusion in the second direction. The diffusional attenuation of the SE and STE is controlled
independently by separate adjustment of each pair of the diffusion-sensitive gradient pulses.

The pulse sequence used is shown in Fig. 1 and is denoted by 9X—1'1—90}°(—-1'2—180;,—
7,~(SE)-7,-90%7,-(STE). At t=0, a # (usually <90°) pulse is applied, which brings a
fraction of the initial magnetization onto the xy plame. At time 7,, this transverse component
will have a phase shift. A 90° pulse is then applied at t=r,, which nutates the residual z-
magnetization onto the xy plane. This 90° pulse also divides the transverse component existing
prior to the pulse into two parts, one of which is brought back to the z direction and the other
one remains in xy plane. At this point, there two transverse components, one of which has been
phase shifted during the 7, period and the other unshifted. The phase-shifted component is
unwanted and can be removed. The unshifted component dephases following the second RF pulse and
is rephased by the 180° pulse applied at t=r +7, so that a SE occurs at t=r,+2r,. Throughout the
SE formation, the phase memory of the z-magnetization is preserved. The z-magnetization is
refocused by the last 90° pulse and a STE is formed at 7, later. The first, second and fourth RF
pulses have the same phase while the 180° pulse is phase shifted by 90°.

To probe directional molecular diffusion, two pairs of diffusion-sensitive field-gradient
pulses are introduced into the RF pulse sequence, one of which is placed in the 7, intervals and

the other, in the T, intervals. The amplitudes of the SE and STE signals can be shown to be,

respectively,

Sgg = cosfexp[-27,/T,~v2g%D,6%2(A,-6,/3)], [1]
and

SSTE = (l/2)sin0exp[—TM/T1—2'rl/Tz—yzg%Dzézz(Az—éz/S)] , [2]

where 7 1is gyromagnetic ratio, D, and D, are diffusion coefficients along the two respective
directions and T, and T, are spin-lattice and spin-spin relaxation times, respectively. The two
pairs of gradients can be either parallel or orthogonal to each other, depending on a particular
application; 4, A and g denote the duration, spacing and the amplitude of the gradient pulses,
respectively (Fig .1), with the subscripts indicating different gradient-pulse pairs.

For imaging, the first and second pulses are slice-selective, and the other pulses remain

nonselective. The field gradient, gy, is applied in the 7, and 7, intervals to phase encode
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spatial information in x-direction of the SE and STE. The echoes are recorded in the presernce of
a second field gradient, gy, in separate data collection windows. The SE and STE images can be
obtained via the standard Z2-D Fourier transformation.

The pulse sequence illustrated in Fig. 1 not only induces the desired SE and STE, but also
leads to other unwanted echoes and free induction decay signals. The strong diffusion-sensitive
gradient pulses coincidentally help remove all the unwanted transverse responses except a spin
echo appearing in the second acquisition window, which interferes with the STE. The unwanted
spin echo can be efficiently removed via a two-step RF phase cycle.

Quantitative confirmation of this method was made by obtaining the diffusion coefficient (D
value) for doped water at 18°+0.5°C. All experiments were carried out in a GE CSI-II 2.0T/45cm
imaging spectrometer operating at 85.5 MHz for protons, equipped with self-shielded gradient
coils capable of producing maximum field strength of +20 G/cm. The SE and STE signals from the
whole water sample were recorded. The z-gradient pulses inserted in the 7, intervals were
applied with 6=10 ms, A=50 ms and the amplitude incremented from 1.2 to 12 G/cm, in 1.2 G/cm
steps. For the x-gradient pulses placed in the 7, intervals, 6=10 ms, A =350 ms, and the
amplitude was incremented from 0.4 to 4 G/cm in 0.4 G/cm steps. For these measurements, TR =8
sec, 7,=20 ps, and 12=50 pus. Figure 2 shows two semilog plots of the peak heights against the
square of gradient strength. The solid lines are linear fits to the two sets of data points. The
D value was calculated from the slopes of the straight lines, yielding (1.83i0.01)x10'5 cml /s
from the SE and (1.82+0.01)x10"° cm2?/s from the STE.

The imaging method is currently used to obtain NMR images of the rat brain in vivo. Two
diffusion-sensitive images can be obtained with the gradient pulses g, along the direction in
which the restricted diffusion of tissue water is dominant since large A, can be set without
considerable signal loss. We hope that this method will be useful for diffusion measurements for
the molecules diffusing relatively free in one direction while being impeded by barriers in
another direction in systems where the T, of 'the diffusing substance is greater than T,.

5 T T T T T
4
bt 1] et 12—t 12— 13 e 11— 4 .
9 R FIO FIO ~5 2
RF - D=1.83x10 ~cm /s
—O 81 \L ™ J{l 81 %
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|- A2 o ~
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gzﬂ < 5 2
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w1 Tl 1L
w11 O 1 |
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0 L 1 1 |
s A A 0 25 s0 75 100 125 150 (6/cm)’
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Fig. 1. A pulse sequence for anisotropic Fig. 2. The semilog plots of the SE (circles)
diffusion imaging. and STE (triangles) vs the square of g, or g,.

incerely,

Chid) Soted

Limin Li and Chris Sotak

4
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CLARK UNIVERSITY

950 Main Street Worcester Massachusetts 01610-1477

Department of Chemistry Telephone (508) 793-7116
FAX (508) 793-8861

April 11, 1991
(received 4/19/91)

Dr. Barry L. Shapiro, Editor
TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA 94303

lecul ics i li 2D Experimen
Dear Barry:

In solid state 2D exchange spectroscopy off-diagonal intensity can be produced by both spin diffusion and
molecular reorientations in the appropriate timescale of the mix time. Depending on one’s interest in either
structure or dynamics it is desirable to eliminate the appropriate one of these from the 2D pattern. Our interest
is primarily solid state dynamics and so identification and elimination of spin diffusion contributions to off-
diagonal intensity is desirable. The extensive use of deuteron spectroscopy for dynamic studies in this regard
avoids the problem since spin diffusion is slow even in fully deuterated materials due to the small dipolar
coupling between deuterons. However, in the case of spin 1/2 nuclei such as 13C or 31P, where spin diffusion
can be appreciable, we have found that simple methods can be empolyed to conveniently identify and eliminate
spin diffusion contributions and retain the information content of the 2D pattern with respect to reorientation
dynamics.

In the 2D exchange experiment the primary source of spin diffusion is between resonant nuclei of different
orientations in H,. In contrast to dynamics the off-diagonal intensity due to this spin diffusion will be

temperature independent in the ms to sec timescale unless the solid mobility is such that the dipolar coupling is
significantly reduced. This allows for the identification of spin diffusion. The 13C pattern in in fig. 1a and b
for a polymer blend, one component of which has a labeled 13C site, is an example. The suppression of spin
diffusion is easily accomplished by either:
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(a) isotopic dilution of the observed nucleus
b) selection of a mix time range fast cf the spin diffusion rate
©) selection of a temperature and mix time regime appropriate to the dynamics and

not spin diffusion

Fig. 2a shows the effect of dilution and mix time, and 2b the effect of temperature showing the onset of
molecular dynamics. In the systems we have been interested in either one of the above considerations or a

suitable combination has been convenient with respect to eliminating spin diffusion effects from the data.

Sincerely,

.

Paul T. Inglefield
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BRUKER SOFTWARE AND NMR NETWORKING

ETHERNET (TCP/IP)

FASTRAN

LIGHTNET

_%_ AC/AM/MSL],

ASPECT 3000

BRUKNET

Bruker now offers a software package, UXNMR/P,
that runs on industry standard computers. UXNMR/P
is a ported version of the UNIX-based NMR process-
ing software, UXNMR, that runs on the AMX console
and X-32 computer. The ported package is designed
for use in a networked laboratory environment with
computers from different vendors. We show
UXNMR/P running on the SUN SPARC, SGlI IRIS,
and the IBM RS/6000.

The graphics for UXNMR/P make use of the X11 Win-
dow System for convenient access of networked com-
puters. A terminal working as an X11 server can
execute UXNMR/P running on any CPU available on
the network. The user interaction and the graphics
output are processed by the X11 server itself, running
on the users desktop.

Bruker also offers a NMR software processing pack-
age (WIN-NMR) to run under MS-WINDOWS on
IBM/AT compatible PCs. A version is also available
to run on Macintosh Il computers.

Australia: BRUKER (Australia) Pty. LTD., Alexandria, New South Wales, Tel. 02-5506422
Belgium: BRUKER SPECTROSPIN S.A./NV,, Brussels, Tel. (02) 648 53 99
Canada: BRUKER SPECTROSPIN (Canada) LTD., Milton, Ontario, Tel. (416) 876-4641
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 855200
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (088) 73 6800
India: BRUKER INDIA SCIENTIFIC Pvt. LTD., Andheri (West), Bombay, Tel. 22 62 72 32
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 09
Japan: BRUKER JAPAN CO. LTD,, ibaraki-ken, Tel. 0298-52-1234
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51
Scandinavia: BRUKER SPECTROSPIN AB, Taby, Sweden, Tel. (08) 758-03-35
Spain: BRUKER ESPANOLA S.A., Madrid, Tel. 341-259-20-71
Switzerland: SPECTROSPIN AG, Fallanden, Tel. 1-82 59 111
Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161-0
BRUKER ANALYTISCHE MESSTECHNIK GMBH, Karlstruhe, Tel. 0721-5967-0
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. 0421-2205-0
USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821, 508-667-9580
Regional Offices in Chicago, IL, (708) 971-4300/Wilmington, DE, (302) 478-8110
Houston, TX, (713) 292-2447 / San Jose, CA, (408) 434-1190

10/90
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STANFORD MAGNETIC RESONANCE LABORATORY
STANFORD UNIVERSITY
STANFORD, CALIFORNIA 94305-5055

SMRL OFFICE:
415/723-6270

April 5, 1991
(received 4/8/91)
Dr. Bernard L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303

Dynamics of trp-repressor molecules from 15N reverse experiments

Dear Dr. Shapiro,

We are studying the molecular dynamics of the #rp-repressor from E. coli (a 25000 kD dimer). In
each monomer there are six helices denoted as A, B, C, D, E and F. Helices A, B, C and F
constitute the hydrophobic core of the molecule while D and E are the DNA-binding region. The
structure of trp-repressor depends on whether it is L-trp bound (holorepressor) or L-trp free
(%porepressor). Our studies focused on both forms of #rp-repressor and involved proton detected
I5N-1H correlated spectroscopy of uniformly 15N labeled samples. In order to investigate the
exchange of NH protons to deuterons we monitored the changes in intensities of individual lines
in 2D correlation spectra after adding DO to the sample. The results show that protons from the
core of the trp-repressor molecules are replaced by deuterons typically after many hours while
those from the DNA-binding region undergo a very rapid exchange. Usually their signals cannot
be observed even in the first 1D exchange spectrum recorded in ~20 min after adding D20. The
exchange times exhibit a strong temperature dependence. Moreover, the exchange times for
holorepressor in the core of the molecule are approximately three times longer than the
corresponding values for aporepressor. The exchange times for residues from the D and E helices
are of the order of milliseconds and were determined from the 15N relaxation spectra. Fig. 1 and
Fig. 2. show the plots of exchange times vs. residue number for aporepressor at 308 and 318°K.

Sincerely,

oL
{5

(Credit to the account of Oleg Jardetzky)

LABORATORIES: L.D. MAIL: OVERNIGHT LETTERS: U.S. MAIL: DELIVERIES

Bldg. 7-250, Rm. 101 SMRL 7-250, 5055 SMRL, SUMC R320 SMRL SMRL c¢/0 Chemistry Receiving
415/723-4063 TELEX: Stanford University Stanford University Roth Way

SUMC Rm. R322 348402 STANFRD STNU A Stanford, CA 94305 Stanford, CA 94305 (near Keck Bldg.)

415/725-1811 Fax: 415/723-0010 Stanford University
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TWO-DIMENSIONAL NMR SPECTROSCOPY

Friday-Sunday, August 23-25, 1991
In Conjunction with the 202nd ACS National Meeting, New York, NY

Who Should Attend .
Chemists who are familiar with structural organic chemistry and have a basic
understanding of 1-D proton NMR. No prior knowledge of 2-D NMR is assumed.

Key Topics You’ll Learn About

e Principles and basic concepts of 2-D NMR

Galibration and selection of experimental parameters

Implementation of new pulse sequences

Strategy for selection of 1-D and 2-D NMR techniques

The most useful types of 2-D experiments

The most efficient methods of assigning chemical shifts and extracting
both homo- and hetero-coupling constants

Ways to set up and optimize 2-D experiments

What is on the horizon for NMR instruments and techniques

Seven Key Ways You'’ll Benefit from This Course

1. Be able to read and understand current literature which now makes exten-
sive use of 2-D NMR experiments

2. Learn how to select the best 1-D or 2-D NMR experiments to solve specific
molecular structure problems

3. Gain special insight to decisions on digital resolution and on the use
of weighing functions in both 1-D and 2-D experiments

4. Learn four criteria for distinguishing "real signals" from noise in
carbon-carbon double quantum experiments

5. Understand how to deal with specific problems caused by improper calibra-
tions or improperly selected NMR parameters

6. Be exposed to different philosophies and attitudes in solving chemical
structure problems using 2-D techniques

7. Understand how to communicate with your NMR people if you do not analyze
your own samples

About the Instructors :

LeRoy F. Johnson, Manager, Analytical R&D, GE NMR Instruments, is the author or
co-author of more than 80 papers dealing with a wide variety of applications of
NMR spectroscopy, as well as the the co-author of the book, Carbon-13 NMR
Spectra. He is co-author with Roy Bible of the ACS Audio Course,
"Interpretation of NMR Spectra."

Roy H. Bible, Jr., Senior Fellow and Director of Physical Methodology, G. D.
Serle & Company, 1s the author of Interpretation of NMR Spectra: An Empirical
Approach and A Guide to the Interpretation of NMR Spectra--A Workbook.

Program Agenda

Check-in will begin at 8:30 a.m. the first day. The course will
run from 9:00 a.m. to 5:30 p.m. each day.

Day 1
Review of 1-D Techniques (1H, 13C, Gated and Selective 1H Decoupling, APT,

DEPT, and INEPT)
Basic Concepts in FT-NMR (Rotating Frame, Transmitter and Receiver Phase Cycling
Principles of 2-D NMR (Generation of 2-D Data, Types of Plots, the COSY Experiment)
Problem Session (GOSY)
Heteronuclear Experiments (Polarization Transfer, the HETCOR Experiment)
Problem Session (HETCOR)
Calibration and Selection of Experimental Parameters (the NOESY Experiment)
Review/Questions & Answers
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Dear Prof. Shapiro,

What do you do when you have 200 users of your NMR facility and a rapidly changing
hardware and software environment for these users? This is an ongoing problem that faces the
Molecular Spectroscopy Lab staff here at the University of Illinois. Theoretically, now is the
time to anticipate the user's needs, subdivide the experiments and processing packages, and
prepare training materials for each function. Training materials are prepared for specific
activities and the users can then select the training (or reorientation) handout for the specific
task that confronts them. Since both the user's workspace environment and the demands of
his/her research change, up-to-date training materials must be efficiently produced and updated.

As an example, the plummeting cost of very powerful graphic workstations has led a
proliferation of these computers among our users. The recent improvements in these
workstations have lead to increased speed and quantity of NMR data that can be efficiently
processed. However, as is often the case, software is the primary limitation. Let's face it, the
UNIX operating system of these workstations was designed by hackers and worse, designed
for hackers. The two most popular software packages, (Hare Research Inc's "Felix", and
NMRi's "NMR1, MNR2") both originated as tools designed for expert users. Both companies
have made efforts to simplify their programs' interfaces and concepts; however, we have found
that often 10-20 hours of training is required to produce confident users, rather than the one to
two hours which is expected to learn a high quality Macintosh program.

Although we have had Hare's programs available for some time in our lab, we are now
producing a three-part cookbook that introduces users to felix on the Silicon Graphics IRIS and
Sun Sparc workstations. Our hope is to cut the time necessary for our users to become
competent at data workup with Felix. This cookbook is accompanyed by a tape of data sets
that are used in the tutorials. In addition to introducing the user to the concepts behind Felix,
he/she is also provided with procedure templates which can be altered for personal data
analysis, as well.

Part one of the cookbook covers (completed):
1) conversion of data to Felix format :
2) 1D data processing, includes apodization functions, baseline correction, etc.
3) accumulation of multiple 1D spectra into a matrix for T1IR or temperature studies
4) 2D processing of magnitude COSY and NOESY data sets
5) 2D processing of States-type phase-sensitive COSY and NOESY data sets
6) strategies for phasing and baseline correction of 2D data sets
Part two of the cookbook covers (in testing):
1) more complex 2D data analysis such as PE COSY
2) extraction of coupling constants
3) strategies for assignment based on COSY and NOESY data
Part three of the cookbook covers (in preparation):
1) model building
2) simulation of NOESY spectra
3) refinement strategies
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10 April, 1991

Dr. Shapiro,

As part of an on-going and very fruitful collaboration with Jeremy Nicholson of
London University, we have a graduate student, Maria Anthony, who is studying
aspects of kidney toxicity using NMR of body fluids.

Usually 1H NMR spectra of plasma are measured using a simple spin-echo,
90-—1-180-t-acq, sequence with 7=68ms to cause vicinally coupled doublets to appear
inverted. During a series of experiments, Maria noticed that the alanine methyl
signal was sometimes an inverted doublet and sometimes it was an upright singlet.
In plasma from control animals either untreated or freeze-dried and resuspended into
D90, a normal inverted doublet was seen. In animals dosed with a particular kidney
toxin, the untreated plasma showed an inverted doublet but if this plasma was freeze
dried and reconstituted into DgO, then the inverted doublet gradually over a period
of time changed into an upright singlet. This is shown in the attached figure which
shows, from the bottom, a control spin echo spectrum, the result of dosing with the
toxin at 376mg/kg and 15600mg/kg both from lyophilised plasma reconstituted into
D90 and, at the top, plasma after dosing at 1500mg/kg but not lyophilised.

We believe that, in the plasma from the toxin treated animals, there is an elevated
level of alanine aminotransferase (ALT) which catalyses the reaction

alanine + 2-oxoglutarate © pyruvate + glutamate

and hence in DgO this leads to the deuteration of the a-CH of alanine, the loss of
vicinal coupling and the refocussing effect. We are in the process of characterising
this phenomenon further because ALT is widely used as a quantitative marker of
liver and kidney damage by clinical biochemists and toxicologists. Thus NMR may
represent an exceptionally convenient and independent method in this area.

Yours sincerely,

e

DR. J.C. LINDON
D l ¢ of Physical Sci
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Localized Proton NMR Spectroscopy with a 1.5 T Whole Body Imager

Dear Barry,

we have proceeded with volume selective 1H spectroscopy with the
whole body imager of the University of Tibingen. Modified double
spin echo sequences with variable echo times have been implemented
and carefully adjusted. Experiments with phantoms showed good
localization features and high resolution and stability. In the
meantime the sequences have been tested in vivo with volunteers

in different organs in cooperation with H. Bongers of the
Radiologische Klinik , Universitdt Tiibingen. Patient studies are

also running. A typical in vivo spectrum is given below.

Cod— T oy

(Otto Lutz) (Wulf-IngoiJung) (Fritz Schick)
(CH2")n

Sincerely

Double spin echo in vivo
1H NMR spectrum of

human calf muscle:

Volume: (13 mm)3

Echo time: 100 ms

Repetition time: 1.5 s

Acquisitions: 256

Measuring time: 6 min.

10 g I 4 2 0
Chem. Shift / ppm
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A method no manufacturer will approve of —
or high field on bacon

Dear Barry,

To get room for our new Bruker AMX-500 spectrometer we had
to move our AC-300 with sample changer about 7 meters.
Considering the costs in time and money if we brought the
system down to transport the magnet properly, we decided to
take the risk and move it on field.

We will document here a method by which this can be done
rather safely if one has (i) not a carpeted floor and (ii)
if one owns already the standard shock mountings provided
by Bruker against floor vibrations.

We released the air from the shock mountings and took them
off the magnet‘s base. Under each of the three shock
mountings a strip of about 10 x 20 cm of bacon (the German
variety of 100% fat with rind) with ca. 4 cm thickness was
placed. With the bacon underneath the shock mountings were
put back and air pressure applied to them. Now the magnet
could easily be pulled by one person to the desired place,
which I did rather slowly and carefully.

By this method the total downtime of the instrument was
about 5 hours and the sample changer went into work on the
same day the instrument was moved. Besides the delicious
smell which hanged around in the nmr lab for several days
the method had one more disantvantage: nobody in the
department was willing to fund the pound of bacon bought in
the local supermarket...

Sincerely yours

S















