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Searching for the Unusual Requirement? 
WILMAD HAS YOUR ANSWER! 

-Xv X 1 Q6 @ (•C) 

0.551 (3 2) 

0.460 (20) 

543 (20) 

·0.611 

.740 (20) 

Th most comprehensive offering of "widgets, gadgets and specials " for NMR spectroscopy, including: 

Spatula for 5mm NMR Tubes 
Three types of Valve NMR Tubes 

(including the new J. Young Valve Tube) 
Solvent Jet NMR Tube Cleaners 

1
pH Electrode for 5mm NMR Tubes 

Taper/Ok ® NMR" Tubes 
A multitude of Coaxial Inserts 
Alumina NMR Tube for Si-29 Studies 
Ultra-thin wall NMR Tubes 
Throwaway "THRIFT" and "ECONOMY" NMR Tubes 

Serving the Spectroscopic Aftermarket 

WILMAD GLASS COMPANY 
Route 40 and Oak Road • Buena, NJ 08310 U.S.A. 

609-697-3000 • TWX 510-687-8911 
FAX 609-697-0536 
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Dr. Bernard L. Shapiro, Editor 
I 

r.I'AMU NMR Newsletter 
~66 Elsinore Court 
~alo Alto, CA 94303 

I 
Dear Dr. Shapiro: 

FOXCHASE 
CANCER CENTER 

August 31, 1989 
(received 9/2/89) 

Our AM-600 NMR spectrometer has been operational for a year now. The 
seemingly effortless installation accomplished by a team of experienced 
!engineers (H. Gretler, J. Hatcher and A. Aharon) is still a fond memory. 
:The sensitivity tests produced results which exceeded sp15ifications by a 
•comfortable margin for all nuclei tested. For example, N (90% formamide, 

1

proton decoupled, without NOE) S:N was 100:1. This test was run using a 
11 kHz spectral width. Months later, when we repeated this test using a 
4 kHz spectral width, the S:N was still 101:1 but spurious signals were 
present, too (Fig. lb). We have managed to eliminate these undesirable 
signals and increase S:N another 12% (Fig. la S:N 113:1) by installing a 
low-pass filter (corner frequency 160 MHz) between the preamplifier and 
the console. 

RWD/m 

a 

b 

Sincerely, 

~ Dykstra 

S:N 113 

S:N 101 

Figure 1 



Real 
Answers. 

31P Spectrum of rat leg. 

SIN performance. 
Unsurpassed performance in 

sensitivity. 31 P NMR spectrum 
obtained in a single acquisition at 
81 MHz from muscle in rat leg. 
(1 msec adiabatic pulse) using a 
circular surface coil of diameter 
28mm. The S/N on PCr is 60:t 

Multi-slice/Multi-echo. 
High quality image detail. An 

MSME image (256 x 256) taken 
of a rat head (TE= 33 msec, 
TR= 1700 msec). The slice 
thickness is 1 mm and FOV is 
8 cm. Details of the cerebellum, 
pharynx and the mystacial pads 
can be clearly discerned. 

P, 
... 

r - ATP o· ATP 

~ -ATP 

15 10 5 0 - 5 - 10 - 15 - 20 
PPM 

(Courtesy of Pittsburgh NMR Center) 

Large bore. 
Wide access for large animal 

studies. 31 P NMR spectrum · 
obtained at 81 MHz from heart 
muscle in a live sheep (64 x go0 

pulses at 2 sec. intervals) 
using a circular surface coil of 
diameter 35mm. 

Jip Spec trum of mouse liver. 

15 10 5 0 - 5 -10 - 15 - 20 
PPM 

(Courtesy of Pittsburgh NMR Center) 

In-vivo 7.0 tesla. 
Horizontal-axis magnet 

systems at 7.0T. 31P NMR 
spectrum obtained at 121 MHz 
from mouse liver (128 x go0 

pulses at 5 sec. intervals) using a 
circular surface coil of diameter 
10mm. 

D<) 

.1118ges. 1 Hospital , 
cutive ,H, ~ f Beth 1s rae 

Real time conse (Courtesy o 

Real time. 
A series of consecutive real 

time images can be obtained in a 
single heartbeat using a fast gra­
dient echo technique with phase 
reversal. Each image can be 
obtained in only 58 msecs. The 
in-vivo images shown above illus­
trate the diastole-systole-diastole 
cardiac cycle in a mouse. 

BIOSPECTM 
delivers. 

You can get answers like these 
with the BIOSPEC™ system from 
Bruker. It's a high performance 
NMR spectrometer designed for 
in-vivo spectroscopy and imag­
ing. We've pioneered NMR and 
we never stop developing 
improvements. Our systems 
come with a full support pack­
age: Installation, applications, 
software and service. And our 
people will get you answers. Fast. 
Any questions? Simply write: 

Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 

In Europe: Bruker Medizintechnik 
GmbH, Silberstreifen, 
0-7512 Rheinstetten 4, W Germany 

BRUKER Analytical & Medical Systems Worldwide 
l_X.) 

aoston) 



Bruker BIOSPEC™ Series 

• Multipurpose NMR spectro­
meter available with various 
horizontal axis magnet 
systems. 

• Multinuclear imaging and 
localized in-vivo spectroscopy. 

• Versatile high-power broad­
band NM R spectrometer 
(4-300 MHz) 

---=r 

• Special shim/gradient systems 
for optimum field homogeneity, 
strong magnetic field gradients 
and fast switching with eddy 
current compensation. 

• Broadband linear RF with two 
independent transmitter 
channels (F1 and F2). 

• Frequency resolution: 0.1 Hz 

RF amplitude resolution : 12 bits 

RF phase resolution: 12 bits 

• ASPECT 3000 with system 
process controller and array 
processor. Menu driven soft­
ware packages for imaging 
and localized spectroscopy. 

• X32 Workstation, UNIX based, 
520 M Byte disk, standard 
Ethernet including TCPIP, 
optical disk storage (2 Gbyte) . 
Image/graphics support cine 
loops. 

For more information on 8/0SPEC or any other imaging system or NMR spectrometer, please contact 
your nearest Bruker representative. 

ee 
DATA B~R NMR 
SYSTEMS (__X-.) IMAGING 

ee 

Australia: BRUKER (Australia) Pty. LTD., Earlwood, New South Wales, Tel. 02-5589747 
Belgium: BRUKER SPECTROSPIN S.A./N.V., 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) 94 98 77 
India: BRUKER INDIA SCIENTIFIC Pvt. LTD., Andheri (West), Bombay, Tel. 22 62 72 32 
Italy: BRUKER SPECTROSPIN SAL, Milano, Tel. (02) 23 50 09 
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV. 1£,'ormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, Akersberga, Sweden, Tel. (07 64) 6 80 60 
Spain: BRUKER ESPANOLA SA, Madrid, Tel. 341-259-20-71 
Switzerland: SPECTROSPIN AG, Fallanden, Tel. 1-82 59 111 
W. Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161-0 

BRUKER ANALYTISCHE MESSTECHNIK GMBH, Karlsruhe, Tel. 0721-5967-0 
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. 0421-8700-80 

USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821 , 508·667-9580 
Regional Offices in Chicago/IL, Wilmington/DE, Houston/TX, San Jose/CA 



The Wellcome Foundation Ltd 

The Wellcome Research Laboratories 

Langley Court, South Eden Park Road 
Beckenham, Kent BR3 38S 

BMNC/89/21 

Professor B.L. Shapiro, 
TAMU NMR Newsletter, 
966 Elsinore Court~ 
PALO J.l.L TO, 
California 94303, 
USA 

Dear Professor Shapiro, 

NMR AND MODELS OF ATHEROSCLEROSIS 

~ 
Wellcome 

telegrams and cables 
WELLAB BECKENHAM 
telex WELLAB 23937 G 
fax 01 -650 9862 
tr.lephone OH358 2211 

A-.. 373-5 

ci, 
1 !l h ' · 

DEPARTMENT FAX NO: 01-663 3788 
Department of Physical Sciences 

(received 8/30/89) 

22nd August 1989 

We have been using NMR spectroscopy and imaging recently to investigate the 
development of atherosclerosis in various animal model's of the disease. 
Initially we carried out some ex vivo experiments using water-suppressed 
(i.e. fat-only) images of rabbit aortas in collaboration with Adrian 
Carpenter and Laurie Hall at Cambridge Uniyersity, 12ut we have also looked 
at these tissues using high resolution H and C spectroscopy on our 
AM-360. The first animal model chosen was that where rabbits are fed a high 
cholesterol diet for 12 weeks and significant build-up of cholesteryl esters 
occurs in the blood vessel walls. We have looked at both normal and these 
so-called hypercholesterolemic aortas and can distinguish the normal 
triglyceride content from cholesteryl esters by making measurements at 
temperatures at and above normal body temperature . (near ,,.,here the 
cholesteryl esters undergo a liquid-crystalline to isotropic transition). 
Interestingly, we can also observe considerable biological variability in 
the levels of deposited cholesteryl esters. 

As an example of the information content in tre spectra, the figure srows a 
carbon-proton correlation at 314°K (above the mesophase transition) on a 
high cholesterol diet rabbit aorta. Assignments in both proton and carbon 
include many diagnostic resonances of cholesteryl esters and triglycerides 
including the oleate and linoleate fatty acid moieties plus the choline 
N-methyl group from phospholipid. 

Currently, we have moved on to cardiac gated in vivo NMR imaging on other 
mociels of atherosclerosis at Cambridge, which through some probe development 
work there shows great promise. 

Yours sincerely, 

~--
J.C. LINDON R.D. FARRANT 
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THE PROCTER & GAMBLE COMPANY 
MIAMI VALLEY LABORATORIES 

PCST OFFICE BOX 398707, CINCINNATI, OHIO 45239· 8707 513/245-2751 

IN VIVO NMR SPECTROSCOPIST 

The Procter & Gamble Company has an opening for an in vivo NMR spectroscopist at the 
Company's Miami Valley Laboratories located near Cincinnati, Ohio. Applicants should 
have a Ph.D. in chemistry, biology, physics, or a related field with experience in the 
area of in vivo NMR. This includes imaging, NMR localization techniques and the bio­
chemistry of energy metabolism. A practical knowledge of RF electronics would also be of 
value. 

This individual will initiate and collaborate on research programs in diverse project 
areas including drug development, mechanistic studies and safety testing. He/she will 
a1so share responsibi1ity for overseeing the operation of an in vivo NMR laboratory now 
under construction. The laboratory will be equipped with a state-of-the-art 4.7 tesla, 
30 cm Bruker Biospec imaging/spectroscopy system. 

Applicants must be presently authorized to work in the U.S. on a full-time basis. To 
apply, send resume and publication list to: Dr. T. J. Logan; Manager, Ph.D. Recruiting; 
IN VIVO NMR Position, Box T; The Procter & Gamble Company; PO Box 398707; Cincinnati, 
Ohio 45239-8707. Procter & Gamble is an EQUAL OPPORTUNITY employer. 

l. 5 

4, I 
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NMR Instrument Upgrades 

Installed NMR Instruments can be upgraded to do most 
of the NMR experiments being used today. FMR offers 
a variety of products and services to aid the NMR 
researcher in using his existing NMR instrument to solve 
problems. FMR can help the researcher by: 

• Assisting to understand and eliminate instrumental problems. 

• Analyzing and improving RF stability. 

• Finding work-around solutions for instrumental restrictions. 

• Upgrading his existing NMR probes. 

• Suppling accessories to expand his NMR's capabilities. 

• Providing RF and probe repair services. 

Noise Figure Meters 
Knowing your NMR systems noise figure allows you to 
separate the variables of performance. Is the problem 
area shimming; preamp or external noise. A five minute 
test with an inexpensive ($500) meter can tell you where 
the problem area lies. 

Indirect Detection 
FMR provides accessories to allow excitation of anX nu­
cleus and the observation of 1H for indirect detection, 
2DFf and 3DFf experiments: 
Broadband Decoupler with: 

90" and 180" phase shifts standard. 

( sub 90" phase shifts optional) 

MLEV and Waltz Modulation. 

Fast Bi-Level Switching ( < 1 usec) 

Low cost / high performance. 

Upgrade an existing probe to a 1H{31P-15N} probe, 
or buy a new 1H{31P-15N} probe. 

Reverse Polarlzatlon Transfer Probe 
1H ( 31 p.15N) 5mm Probe 

9()o Pulse @ 50 Watts 
Resolution (ODCB) 
Lineshape (CDC13) 

Gamma H2 (lOW) 
lSN 
13C 

Sensitivity (0.1%EB) 
200MHz 
300MHz 
360MHz 
400MHz 
500MHz 

5mm 
15us 
0.25 
10/25 

2KHz 
3KHz 

60 
120 
170 
200 
300 

10mm 
25us 
0.4 
18/40 

lKHz 
2KHz 

100 
200 
280 
330 
500 

Probe Upgrades 
Existing probes can be upgraded at less than half the cost 
of a new probe. An existing unused 20mm probe ( or any 
other probe) can be converted to a 10mm Broadband 
probe. Or a 5mm 1H Probe can be reworked to im­
proved sensitivity or performance with ionic water solu­
tions. 

5mm 1H Probe 
90"Pulse 10 us@ 50 Watts 
Resolution 0.2 Hz (ODCB) 
Lineshape 10/20 (CDC13) 

Sensitivity (0.1 % EB) 
200MHz 80:1 
300 MHz 160:1 
360 MHz 220:1 
400 MHz 300:1 
500 MHz 400:1 

Broadband Probes 
High Band broadband probes cover the range from 31P 
to 15N for solutions up to 0.2 M salt. 

5mm 200 
31p 30 
13C 30 
2lf NA=4 5 
17Q NA=lOO 20 
1sN 4 

·1omm 
31p 130 

nc 150 
2H NA=4 15 
17Q NA=lOO 110 
1sN 15 

12mm 
31p 150 
13c 180 
2H NA=4 20 
17Q NA=lOO 125 
15N 15 

20mm 
3tp 250 
13c 300 
2H NA=4 30 
170 NA=lOO 180 
lSN 25 

300 
60 
60 
10 
40 
8 

260 
300 
30 
220 
30 

300 
360 
40 
250 
30 

500 
600 
60 
350 
50 

360 
85 
85 
14 
55 
10 

340 
360 
40 

270 
35 

400 
500 
50 

300 
40 

600 
700 
70 

450 
70 

400 
100 
100 
16 
65 
12 

375 
400 
50 

300 
40 

500 
600 
60 

350 
50 

750 
800 
90 

550 
80 

500 
150 
150 
25 
80 
16 

450 
500 
60 
400 
50 

550 
700 
75 
500 
60 



Spin and Non-Spin Shims Instru.mmta.tion. Note L2 

The actual gradients that shim sets are designed to 
generate are not purely those indicated by their name. 
The actual function intended in the design of the com­
mon shim sets is shown in the table. As can be seen, the 
on axis shims can have off axis components and the off 
axis shims can have on axis components. One useful tool 
to separate the on axis and off axis components is to shim 
the on axis shims while spinning and the off axis shims 
while not spinning. In both the spinning and non­
spinning cases, if any shim changes its value significantly, 
the NMR operator needs to go back and shim the other 
set again. This process is repeated until no further 
changes are observed. Remember the functions shown 
in the table are those intended in the design. They are 
orthogonal and have a minimum interaction if the actual 
gradient created is that shown in the equation. This 
condition is never totally true. The better the shim set 
design, the closer the gradient will be to the intended 
function. There is a wide range of the degree of interac­
tion (non-orthogonality) in the shim sets on the market 
today. The NMR operator needs to get to know his 
particular shim set characteristics and act accordingly. 
Common Shim Name Function 

zo 1 
Zl z 
Z2 2z2-(x2-y2) 

Z3 z[2z2-3(x2+y2)] 
Z4 8z2[z2-3(x2+y2)] + 3(x2+y2)2 

ZS 48z3[z2-5(x2+y2)]+90z(x2-y2)2 

X X 

y y 
zx zx 

ZY zy 
x2_y2 x2-y2 

z 2x x[4z2-(x2+y2)] 
z2y y[4z2-(x2+y2)] 

ZXY zxy 

Z(X2-Y2) z(x2-y2) 
x3 x(x2-3y2) 
y3 y(3x2-y2) 

The Non-Spin Shims 
The usual high resoiution NMR sample is spun about a 
cylindrical axis. This process averages the off axis field 
gradients. The averaging process is avoided during 
shimming by adjusting these shims with the sample not 
spinning. Everyone knows that a symptom of poorly 
adjusted 'non-spin shims is spinning sidebands. Why 
does this situation give spinning side bands? Does· a 
condition of mis-adjusted non-spin shims have other 
effects?? Yes!! 

1st Bl 2nd Order Spinning Sidebands 
If the portion of the sample which is off axis is passing 
through different field values as the sample spins, then 
the resonant frequency of the nucleus is changing at the 
same rate. This means that the resonance is being 
frequency modulated and generates sidebands at the 
rate of frequency modulation. The amount of sample 
passing through the different fields determines the per­
centage of SSBs. If the sample passes through one field 
gradient per revolution it generates a first order SSB. 
This is the case for X, ZX, Y and ZY gradients in 
superconducting systems. If the sample passes through 
two field gradients on the spinning cycle then a second 
order SSB is generated. This is the case for XY and X2-

Y2 gradients. This is a simple process with a straight­
forward treatment. 

First Order SSB Adjust X, ZX, Y and ZY. 
Second Order SSB Adjust XY and X2- Y2. 

Half Order Spinning Sidebands 
In some rare cases the NMR operator can see half order 
spinning sidebands; i.e., a sideband at half the spinning 
rate. The most common cause of this symptom is the 
sample hitting the insert during spinning. This can come 
about from: 

o A bad NMR tube. 
o A damaged spinner. 
o A broken probe insert. 
o Sample lift/bounce from high VT airflow. 

Usually half order spinning sidebands cannot be shimmed 
away. The solutions are obvious for most cases. The 
high VT air bounce can be cured by either decreasing the 
VT air flow or increasing the air leaks from the probe to 
reduce back-pressure. In some NMR systems this can 
be done by removing the probe tuning sticks from the 
probe. 

Higher Order Non-Spin Shims 
On many supercon NMR systems there are other higher 
order non-spin gradients. These can include: Z2X, Z2Y, 
Z(X2-Y2), ZXY, X 3 and Y3. As a first approximation, X3 

and Y3 generate spinning sidebands and should be 
adjusted interactively with X and Y respectively. The 
Z2X, Z2Y, Z(X2-Y2) and ZXY gradients can generate 
poor low order lineshape problems and/or spinning 
sidebands. A clue to these particular shims being mis­
adjusted is a tendency for the peak to change from good 
spinning sideband performance with poor low order 
lineshape to poor spinning sideband performance with 
good low order lineshape with the adjustment of the 
spinning shims. 
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Publlc Health Service 

National Institutes of Health 
National Institute on Aging 
Gerontology Research Center 
4940 Eastern Avenue 
Baltimore, Maryland 21224 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, Caljfornia 94303 

August 25, ] 989 
(received 9/12/89) 

RUiian Skeletal Muscle Metabolism During Isometric Exercise 

Dear Dr. Shapiro: 

We have been engaged in a series of investigations designed to study 
skeletal muscle metabolism during isometric exercise as a function of age 
vja in vivo 31 P NMR spectroscopy on our Biospec 1.9 T/31 cm spectrometer. 
One of the parameters which we monitor during exercise is the ratio of 
phosphocreatine (Per) to inorganic phosphate (Pi) in the muscle. 

Our exercise protocol requires the subject to squeeze a hand dynamometer at 
30%, 40%, 50% and 60% of hjs maximum for 30 seconds followed by a 60 second 
rest period between contractions. Spectra (4 pulses collected over 15 
seconds) of the flexor digitor.um superficialis muscle in the forearm are 
collected throughout the entire protocol using a 4 cm surface coil. 
Typically the PcrlPj ratio declines durjng exercise and recovers toward the 
initial value during the resting portions of the protocol. However, in 
many of our subjects the initial recovery period following the 30% 
contraction is interrupted by a drop in the Per/Pi ratio (see Figure 1). 
This phenomenon is not correlated with the age of the subject. 

Examination of Pi levels indicates that an increase jn Pi (rather than a 
decline in Per> is responsible for this effect. In each case the decline 
in Pcr/Pi is defined by just one data point. We have considered the 
possibility of an instrumental artifact but have not been able to identify 
one. 

Sincerely yours, 

~373µ/ 
dB. Beal 

~~•. i:~ 
hunther L. Eichhorn 
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. the Choice is 
the Fully Capable, 
Cost-Effective, 
Accessible 
VIVOSPEC™ Magnetic 
Resonance Imaging 
Spectrometer. 

~ 

New 

Designed for MR Spectroscopy and Imaging by MR 
Researchers, the First ·Truly Accessible System that Really 
Puts Users First. 
With the VIVOSPEC SPECTROMETER, you get a full range of spectroscopy and 

. imaging features and functions , including-
• MULTINUCLEAR SPECTROSCOPY AND 

IMAGING CAPABILITY 
• TRANSFORMED SPECTRA IN REAL 

TIME FOR SHIMMING 
• HETERO- AND HOMONUCLEAR 

DECOUPLER OPTIONS 
• OPTIONAL SELF SHIELDED GRADIENTS 

. .. and much more. 

Discover the Savings 

Consider the Research Challenges Already 
Being Addressed: 
• METABOLIC STUDIES 
• MUSCULOSKELETAL STUDIES 
• NEUROLOGICAL STUDIES 
• ISCHEMIA STUDIES 
• PHARMACEUTICAL STUDIES 
• ANESTHESIA STUDIES 
• IN-VITRO STUDIES 

Low loss cryostat for reduced cryogen consumption 
Modularized design for reliability and ease of service 
Full range of magnet sizes and strengths allows you to pur~hase only as much magnet 
as you need 
Optional magnet shielding reduces facility requirements · 

And All at the Lowest Prices Available 

CALL NOW FOR MORE DETAILS ON THE VERSATILE, INNOVATIVE VIVOSPEC 
Magnetic Resonance Imaging Spectrometer . .. a product of Otsuka Electronics. 

OTSUKA ELECTRONICS (U .S.A.) INC. 1 RAYMOND DRIVE • HAVERTOWN, PA 19083 USA • (215) 789-7474 • FAX(215) 789-8081 
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NMR AND DATA PROCESSING LABORATORY 

August 28, 1989 (received 9/1/89) 

Dr. B.L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, California 94303 

Two New Services at the Syracuse University NIH Research Resource 

Dear Barry: 

Over the past two years we have been developing capabilities for determination of 
3-dimensional solution structures of DNA and RNA molecules, as well as peptides or 
small proteins. In particular, we are combining 2D NOESY experimentation with initial 
structure calculation and refinement using restrained dynamics, distance geometry and 
cross-relaxation matrix approaches. Our work follows pioneering studies of the 
Wuthrich, Reid/Hare, Kaptein, James and other laboratories, but there are a few 
differences. 

1. As a result of our collaborations with New Methods Research, Inc., we are able to 
increasingly automate the primary 2D FT processing a.nd cross peak quantitation. 

2. A continuing collaboration with Milligen/Biosearch and University of Colorado 
scientists has provided us with sources for RNA precursors and molecules. 

3. 2D contrast enhancement methods, such as maximum likelihood, have shown 
themselves to be invaluable for clarifying heavily overlapped cross peak regions needed to 
determine NOE connectivity. 

4. One of our graduate students, Mark Roggenbuck, and two of our collaborators, Hans 
Grahn (Syracuse University, and now Umea University) and Frank Delaglio (New 
Methods Research) [along with some additional contributions from Tim Hyman, Karl 
Bishop, Sophia Wang and other students], have been developing new methods, including 
multivariate pattern recognition techniques and automated (NOESY) path analysis, to 
help automate NOESY spectrum analysis. 

5. Sophia Wang, Pankaj Kumar and Sandor Szalma of our laboratory are developing the 
tiny beginnings of an expert system for 3D structure determination from NOESY data. 

Over the past two months, our first refined structures are beginning to appear, for 
molecules ranging to 8000 Daltons (DNA-'12mer duplex). We are now in an active phase 
of technique and algorithm development and evaluation and would welcome particularly 
availability of small peptides with "fixed" structure (to 20mers) to help us test our 
methods. 

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

31S-443-1021 / FAX 315-443-1022 



One of our biggest surprises has been the significant assist provided by maximum 
likelihood constrained deconvolution coupled with a symmetrization operation. One 
example is shown below for the RNA octamer duplex, (CACAUGUG) 2 f van den Hoogen, 
et al. (1988) Nucleic Acids Research, 16, 2971 l. This small region of its NOESY spectrum 
contains H'-H2' ,3' ,4' ,5' ,5" connectivities, with the intranucleotide Hl '-H2' peaks marked 
in the enhanced spectrum shown on the right. The spectrum was produced with a cosine 
bell apodization (left) then enhanced using the DEC02D program [Ni & Scheraga, (1989) 
J. Magn. Reson., 82, 413] with 5Hz linesharpening in Fl and F2, followed by diagonal 
symmetrization (right) . The large marked peaks and most of the small peaks are easily 
identified with expected features in the spectrum. 

Starting in January we expect to perform 3D structure determination, as a service for 
Resource users, using high-field data obtained at our Resource or with data obtained at 
other facilities (which we can accept in a wide variety of formats). A service that is 
available jmmedjate)y 1Q....a.ll Resource users is MLM contrast enhancement of 2D arrays to 
2Kx2K complex data points. (We just require a UNIX 1/4" or 1/2" TAR Tape) . 

Please write or call us for more information. 

Fl From 4.29 To 4.73 PPM 

I I I I I I I I Ii I I I I I I I I I I I I I I I 

F2 PPM 5.5 5.45 

Philip N. Borer 
Associate Director 
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lj Carleton University * Ottawa, (?anada K1S 586 

Title: C-13 NMR Shift Differences in Crown Ether Segments. Aug. 29/89 
(received 9/2/89) 

During the course of his MSc. work, Denis Landry has prepared the 9 and 18-membered ring 
· materials with structures 1 and 2 respectively as depicted below. In both the solid phase and 
solution C-13 spectra, two notable chemical shift differences are present, specifically at the 
ortho aromatic carbon and at the CHrO sites. In each ~ase, 1 is deshielded , with the differences 

being 11 and 6 ppm respectively at the aforementioned carbons. 

1 

We believe these effects arise primarily from torsional angle differences in the aromatic C-0 
bonds. For the 18-membered case, X-ray data on the related ( 1) dibenzo-18-crown-6 
indicate that the CHrO carbon is in the plane of the aromatic ring. A strong n.O.e. was observed 

between the CHrO and the ortho aromatic proJon in 2, in support of such a geometry in the 

present case. ( For n.O.e. results on another related system see reference ( 2) ). By contrast in 
1, ring constraints of the 9-membered heterocycle ( likely in an extended chair conformation) 
force the O-CH2 carbon into a geometry in which the critical torsional angle appears from 

models to be ca. 60°. As a result, the CHrO protons are much more distant from the ortho 

aromatic proton and a negligible n.O.e. is observed. Concomitantly, the expansion of this 
torsional angle would be expected to lead to deshielding at both the ortho aromatic carbon and 
the CHrO site in 1 vs. 2. We are attempting at present to grow X-ray quality crystals of these 

materials. A Go ~. 

G.W. Buchanan 
Professor of Chemistry 

I. Bush and Truter J.Chem, Soc.B, 1440 ( 1971 ). 
2. Kleinpeter, Gabler and Schroth. Mag. Res.Chem . .2.Q., 380 ( 1988). 

Department of Chemistry D Steacie Building D (613) 788-3841 
Department FAX (613) 788-3749 
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As a pioneer of 
NMR spectroscopy with 

over 30 years' experience, Roy 
Johnson knows NMR systems inside 

out. That's why he personally approves every 
one of our units before it's delivered. 

And Roy is no easy sell. 
As Senior Scientist, he pushes each 

system to its limits, checking test results and 
system operation thoroughly. So you'll get 
the high level of performance you expect­
right from the start. 

Roy's painstaking approach reflects 
GE's dedication to quality control. It's just 
one example of our commitment to your 
satisfaction. 

That's why our systems meet your 

• 

spectroscopy and imaging needs. With 
superior RF stability and a high perfor­
mance digitizer to help provide dependable 
system performance. Plus data processing 
flexibility to help you keep pace with evolv­
ing sequence and analysis applications. 

And you can count on GE service 
that includes equipment upgrades, software 
updates and advanced applications support. 

At GE, we know NMR customers 
demand quality performance-from their 
equipment and their equipment manufac­
turer. And that's what we provide. 

With help from people like Roy. 
For more information or to arrange 

a demonstration, call us at (800) 543-5934. 
Or call Roy at (415) 683-4408. 

GE NMR Instruments 
Put us to the test 

© Copyright 1989 General Electric Company 



CSI 2T Applications 
Shielded Gradients and Localized Spectroscopy 
Eddy current effects are the leading cause of errors 
and lack of consistent results in gradient localization 
methods. It is not surprising, then, that actively shield­
ed gradients, which have dramatically reduced eddy 
currents, represent a significant technology advance 
for all forms of B0 gradient volume localization and 
spectroscopic imaging methods. The fast rise time 
and high gradient strength characteristics of the coil 
used in these experiments are also important. 

Even without pre-emphasis, shielded gradients recover 
fast enough to obtain spectroscopic information at 
1 msec or less after a strong gradient has been turned 
off (Fig. 1). 

7 6 4 3 2 

10 Gauss/cm ....__ __ 

5 Gauss/cm 

2.5 Gauss/cm ---
1.25 Gauss/cm ---
No Gradient 

0 PPM 

Fig. 1-Using an oil/water phantom, a 10 G!cm gra­
dient will create a water frequency profile extending 
from 156 KHz to 280 KHz away from normal water 
resonance. Residual gradient effects of less than 
0.01% (50Hzat 10 G/cm) are observed ina spec­
trum acquired beginning 1 msec after a 20 msec , 
gradient pulse. 

© Copyright 1989 General Electric Company 

As an example, a 4DFT spectroscopic imaging tech­
nique can resolve the four frequency domains that are 
associated with an NMR signal from an object: x-, y-, 
z-spatial coordinates and chemical shift d. The above 
technique can be a practical alternative to single vol­
ume localized spectroscopy. This method allows 
phosphorous spectra to be obtained from well-defined 
regions as demonstrated in the following experiment, 
which was carried out on a GE CSI 2T system using 
high-strength, shielded gradient coils (Fig. 2) . The 
phase-encode time is kept short (on the order of the 
dwell-time) to minimize phase-errors in the final spec­
tra, as well as to avoid loss of signal due to T2 decay, 
which is significantly short in biological phosphates. 

~~ 
20 0 - 20 - 40 PPM 

A 
20 0 - 20 - 40 PPM 

20 - 20 -40 PPM 

20 - 20 - 40 PPM 

~~ 
20 0 -20 PPM 

Fig. 2-Stacked plot showing 512 phosphorous spec­
tra from 60 mm cubed region of a live rat. Each trace 
corresponds to 7.5 mm cubed region (voxel) from 
within the region of interest. The offset traces clearly 
show the achievable spectra and spatial resolution of 
the technique, as well as demonstrating localization 
of the liver phosphorous metabolites from that of 
overlying skeletal muscle. Total acquisition and pro­
cessing time was two hours. 

GE NMR Instruments 
255 FOURIER AVENUE, FREMONT, CA 94539 
/4151 683-4408 FAX: /4151 490-6586 

IN EUROPE· GE CGR 
/441 753-874000 FAX: /441 753-696067 

IN CANAOA: GE CANADA 
/4161 475-1070 FAX: /416/ 474-4323 

7546 Printed in USA 



Announcing: 373-17 

APPLIED MAGNETIC RESONANCE 

Editor: 

K.M. Salikhov (Kazan, USSR) 

Editoral Board: 

U. Eichhoff (Karlsruhe, BRD) 
A. Oppelt (Erlangen, BRO) 
Yuanzhi Xu (Hangzhou, China) 
K. Roth (Leipzig, ODR) 

· 8. Maraviglia (Rome, llaly) 
H. Lcvanon (Jerusalem, Israel) 
H. Hayashi (Saitama, Japan) 
M. Ikeya (Toyonaka, Japan) 
K. Toriyama (Nagoya, Japan) 
A. J. Hoff (Leiden, Netherlands) 
R. Kaptein (Groningen, Netherlands) 
G. Bodenhausen (Lausanne, Switzerland) 
R.R . Ernst (Zurich, Switzerland) 
H. Fischer (Zurich, Switzerland) 
R. Kind (Zurich, Switzerland) 
A. Schweiger (Zurich, Switzerland) 
J. W. Emsley (Southampton, UK) 
K. A. McLauchlan (Oxford, UK) 
A. Bax (Bethesda, USA) 
G. L. Closs (Chicago, USA) 
U. R. Eaton (Denver, USA) 
J . H. Freed (Ithaca, USA) 
J. Hyde (Milwaukee, USA) 

L. Kevan (Houston, USA) 
J. Norris (Argonne, USA) 
E. B. Alcksandrov (Leningrad, USSR) 
A. S. Borovik-Romanov (Moscow, USSR) 
A. A. Bugai (Kiev, USSR) 
I. A. Garifullin (Kazan, USSR) 
A. V. Il'yasov (Kazan, USSR) 
Ya. S. Lebedev (Moscow, USSR) 
E. T. Lippmaa (Tallinn, USSR) 
A. I. Maklakov (Kazan, USSR) 
V. M. Mastikhin (Novosibirsk, USSR) 
L.V. Mosina (Kazan, USSR) 
E.S. Nefed'ev (Kazan, USSR) 
B.M. Odintsov (Kazan, USSR) 
I. V. Ovchinnikov (Kazan, USSR) 
R.Z. Sagdeev (Novosibirsk, USSR) 
Yu. Sherstkov (Sverdlovsk, USSR) 
M. A. Teplov (Kazan, USSR) 
S.V. Vonsovsky (Sverdlovsk, USSR) 
Yu.V. Yablokov (Kazan, USSR) 
K. Moebius (West Berlin) 
D.Stehlik (West Berlin) 

The membership in the Editorial Board of many other well-recognized scientists is expected, among them 
arc: W. S. Brey (Gainesville. USA), A. Galizewski (Poznan, Poland), U. Haeberlen (Heidelberg, BRO), E. L. 
llalrn (Berkeley, USA), I-I.Pfeifer (Leipzig, DOR), A. Pines (Berkeley, USA), J. Stankowski (Poznan, Poland), 
J .S. Waugh (Cambridge, USA), B.P. Zakharchenya (Leningrad, USSR). 

SCOPE: 

The aim of the "Applied Magnetic Resonance" will be lo 
cover application of magnetic resonance in phisics, chemistry, 
biology, medicine, geochemistry , ecology, technology etc. IL 
is not expected to cover routine applications to structural 
chemistry. 

The condition for a paper to be published will be that it 
should provide an account of a novel application of the tech­
nique, or of a novel method. 

Review articles will be commissioned on methods and ap­
plications of NMR, NQR, EPR, Moessbaucr spectroscopy etc . 
A section will be devoted to Leuers lo the Editor, and infor­
mation will be provided on conferences and on new cquip-
111c11t. A regular feature will be Reviews of books. 

As may he seen from the Editorial Board, "Applied Mag­
netic Resonance" mill be a truly international journal and the 
intention is to apply the highest standards to choice of the 
material to be published in it. It is expected that manuscripts 
will be published within six months of their being accertcd . 

Special editions will be publish,'.d under the guidance of 
guest eel itors. 

Further information for those inter­
ested in contributing materials can 
be obtained from the editor: 

Kev M. Salikhov 
Zavoisky Physical-Technical Institute 
of the Academy of Sciences of the 
USSR 
Sibirsky tract, 10/7, Kazan, 420029, 
USSR 
Telex: 224528 
Phone: 760503 

Subscription informatic>n: 

Current volume block: Volume I, 
1990 
6 issues per volume. 

Preliminary subscription price $ 300 
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STRUCTURM. RESEARCH SCIENTIST 

A.~. Staley, a leader in corn wet mitling technology, has an opportunity 
ln our Decatur, IL Research Center, f

1
or a Ph.D. with a minimum of 2 years 

experience. You will provide leadership to fellow researchers in the use 
of multiple techniques for characterization of polymeric materials. 
Qualified individuals will be familiar with applying a broad range of 
structural and surface characterization methods in creatively solving 
chemical and structural problems in polymers. Must know how to 
operate and maintain a high-field FT-NMR and its associated software 
inc 1 uding the use of pulsed techniques ( COSY, APT, HETCOR, etc. )' . 
Needs experience in interpreting both solution and solids NMR spectra. 
Requires using high-level structured language to develop macros 
appropriate for acquisition and · interpretation of such spectra. 
Structural analysis experience with carbohydrates desired. Staley offers 
an excellent salary and benefit package along with career growth 
opportunities. Please reply in confidence to: 

Steve Jobe 
A.E. Staley Manufacturing Company 
2200 E. ' Eldorado 
Decatur, IL 62521 

I . 

PHILLIPS PETROLEUM ,COMPANY 
BARTLESVILLE. OKLAHOMA 7 4 004 

RESEARCH AND DEVELOPMENT 

Dr. Bernard L. Shapiro 
TAMU NMR Newletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

9 18 661-6600 
September 6, 1989 

NMR Position 
Wha-13-89 

We c·urrently have a po_sition open for an NM~ spectrosco~ist in the Analysis Bra?c~ i~ the Research 
and Development labs of Phillips Petroleum: in Bartlesville, Oklahoma. T~e m~1v1dual would be 
responsible for undertaking NMR research in support of Phillips' products, mcludmg hydrocarbon~, 
polymers and chemicals. The individual would be expected to work closely with o_th7r research~rs m 
R&D and to propose, and carry out, projects 9n their own. A strong background m mterpretat1on of 
NMR spectra and computer programming are assets. 

Interested individuals should contact me at the address below. Phillips is an equal opportunity 
employe.- and offers a competitive salary and benefit package. 

SMW:rk 

Sincerely yours, 

I 
I ., /I , , - ,.,.,., I}_.,.-/·:,:.,, _,,_ . .,-· ::{, / _,,L.,/X .. ·· \..' ,.., ,Y 

_,{~7 ,Y- .· ,_./.. · ; I I 

S. M. Wharry 
Analysis Branch 
144 PL, Research Center 
(918) 661-9793 



Spectroscopy Imaging Systems Corporation 
A Joint Venture of Varian and Siemens 

invites applications for the position of 

Senior Applications Scientist 

To manage our Applications Laboratory in Fremont, California, and direct diverse applications 
development and collaborative projects. 

The successful candidate will have a comprehensive knowledge of magnetic resonance 
spectroscopy, with emphasis in biomedical and other applications in imaging and spectroscopy. 
A Ph.D. in a basic science and relevant postdoctoral or equivalent industrial experience is 
required. Expertise should include advanced experimental design and execution, design and 
implementation of modern pulse sequences, hardware and software optimization, and related 
techniques. 

The individual will be responsible for the identification, selection and conduct of corporate and 
cooperative research programs contributing to the use and enhancement of SISCO products. 
Maintaining an awareness and working knowledge of diverse applications, current and future, will 
be needed. He or she will supervise a staff of experienced Ph.D. scientists in the development of 
advanced system capabilities and testing of hardware · and software innovations. Close 
interactions with multiple user groups will be very important, requiring routine travel. 

This is also an opportunity for a bright, motivated person who is interested in promoting the 
advantages and uses of magnetic resonance imaging and spectroscopy to the research community. 
Scientific presentations and system demonstrations will be part of the role. The individual will 
provide advanced training, technical reference and scientific support to users. 

Spectroscopy Imaging Systems (SISCO) is known worldwide for our innovative and reliable NMR 
Imaging Spectrometers, and for providing excellent technical support. Outstanding facilities and 
resources are available in our Fremont headquarters as well as with our parent companies, Varian 
Associates and Siemens Corporation. 

Our Applications Laboratory is currently equipped with an SIS 200/330 NMR Imaging 
Spectrometer, utilizing a Sun 4/150 TAAC workstation and including a new Passively Shielded 
4.7T/ 33 cm bore magnet with Actively Shielded Gradient Set and high performance 18 cm 
Auxiliary Gradient Set. The lab incorporates full animal facilities for in vivo studies. Access to 
SIS 300/183 (7.T) systems and other advanced Sun workstations will be routine. Collaborative 
access to both Siemens and Varian facilities is ongoing. 

SISCO is now completing a 4T/whole body system in collaboration with Siemens for research in 
clinical imaging and spectroscopy. Applications development using this facility in Fremont will 
be a position responsibility jointly with Siemens. 

The position is now open. It offers an attractive salary, comprehensive benefits and . excellent 
growth potential. Applicants should submit a curriculum vitae, list of publications, references 
and any other information pertinent to their candidacy to the Vice President, Marketing and 
Applications, at the following location: 

Spectroscopy Imaging Systems Corporation 
1120 Auburn Street 
Fremont, CA 94538 

September, 1989 

373-19 
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THE UNIVERSITY OF NEW SOUTH WALES 

~ 
~ 

P.O. BOX 1 * KENSINGTON * NEW SOUTH WALES * AUSTRALIA * 2033 

TELEX AA26054 * FAX (02)662 2918 * TELEPHONE (02)697 2037 

SCHOOL OF BIOCHEMISTRY 

Professor Bernard L. Shapiro 
Editor, TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 
USA 

Dear Professor Shapiro, · 

PLEASE QUOTE 

12 September, 1989 
(received 9/22/89) 

PROTEIN STRUCTURES DOWN UNDER 

As a newcomer to the Newsletter, I thought a brief outline·of our research interests might be in 
order . 

. . My group is interested principally in studies of protein • structure and structure-function 
relationships using high-resolution 1H (and, more recently, 13 C) NMR. We routinely use the 
full range of 2D (soon also 3D) experiments to make resonance assignments, and are running 
distance geometry (DISGEO, DISMAN) and molecular dynamics (GROMOS) program packages 
to derive structures. :The main focus of our interest is a series of small proteins from sea 
anemones, which act by binding to the sodium channel of excitable tissues, thereby prolonging 
the action potential. We have published a low resolution structure of one of these proteins, 

.:anthopleurin-A, and Rasmus Fogh, a Ph.D. student in the lab, has just completed the structure of 
a second, Stichodactyla helianthus neurotoxin I. In addition to these proteins, we are working 
on the structures of other toxins of marine and terrestrial origin, as well as other proteins of 
pharmacological interest. My senior co-worker in most of these studies is Dr. Bridget Mabbutt, 
a research fellow in the lab. 

We also collaborate with Dr. Keith Cross, who is in charge of the the University's NMR Unit. 
Keith is working on the structure of another sea anemone toxin. As well, he has a strong interest 
in the analysis of ring current shifts in porphyrins and proteins. 

Our NMR facilities consist of a Bruker AM-500, 1986 vintage, and an aging but very reliable 
CXP-300. The AM-500 is linked by optical fibre to an Aspect 2000 data station equipped with a 
tapy drive. In my lab we have a Silcon Graphics IRIS 4Dno workstation which we employ for 
molecular graphics and NMR data processing (using Dennis Hare's program FTNMR). This is 
linked to an excellent campus-wide optical fibre network which operates under the TCP/IP 
protocol. Our AM-500 is riot yet connected to this network, and we are currently explqring the 
best way of achieving this. Installation of a Bruknet unit in the Aspect 3000 will (we trust) 
permit transfer of data to a VAX cluster on the network from which we can then transfer data to 
the IRIS. A "direct" transfer (Aspect to. IRIS) could be achieved by modifying source code or 
via an IBM PC. We would be most interested in the experience bf any of your contributors who 
have solved a similar problem. · 

.. I trust this brief introduction will suffice as our initial contribution. 

Yours sincerely, 

Raymond S. Norton 



ATTENTION BRUKER & IBM INSTRUMENTS 
NMRUSERS 

SPECIAL SALE - LIMITED INVENTORY 
MR Resources has purchased IBM Instruments' NMR Inventory. This stock is original BRUKER equipment and is fully 
compatible with all Bruker and IBM Instruments NMR spectrometers. 

INVENTORY LIQUIDATION - We have a number of Aspect Computer Boards, disc drives, and other NMR units and 
accessories for sale now. Most brand new. Once these are gone, this offer cannot be repeated. One or a few of a kind 
only. Check our prices! Immediate delivery. 90 day warranty. 
QUANTITY ITEM PRICE 

1 only 
5only 

7 only 

1 only 
2 only 
5 only 

3 only 

6 only 

8 only 
10 
9 

5 only 
4 only 
30 

5 

4 only 

PROCESS CONTROLLER Board for A-3000 

ARRAY PROCESSOR, Model M247, for A-3000 
M247P, with supplementary power supply 

FT PROCESSOR Board, Model M00946, for A-3000 {dramatically increases CPU 
processing speed) 
SERIAL INTERFACE Board, M249, for A-3000 
ANALOG OUTPUT Board, Model M03755, for A-3000 to drive Bruker Analog Plotter 
ASPECT 2000A Complete Computer System. Upgrade your old 2000! [Reconditioned] 

With trade-in of A2000 
With CDC 96 Mbyte disk drive, package price 
With CDC 32 Mbyte disk drive, package price 

With MR MDD-160F 167 Mbyte NEC Disk Drive and 8" floppy drive, special price 
ASPECT 3000 Complete Computer System [Reconditioned] 

With one of above disk drives, package price 

TEXAS INSTRUMENTS SILENT 703 TERMINAL 

TEKTRONIX, Model 608XY DISPLAY MONITOR 
CDC 32 Mbyte disk drive, for Aspect 
CDC 96 Mbyte disk drive, for Aspect 
HOUSTON 8" single pen digital/analog plotter - LIKE NEW! 
WATANABE 12" 4-pen drum PLOTTER, Model 4736. Serial or parallel interface. LIKE NEW! 

PROBES: Single frequency, dual frequency, and broadband VSP type. 80-300 MHz. 
For super-con and iron magnets. 
VT UNITS, like new 
PTS-160 FREQUENCY SYNTHESIZER [reconditioned] 

$8995 

7995 
8500 
3500 

995 
995 

19,995 
16,995 
21 ,995 
21,495 
28,595 
29,990 

CALL 

525 
2995 
1995 
2495 

850 
2498 

CALL 

CALL 
CALL 

All above original equipment units carry 90-day warranty. All are complete with necessary cables, installation instructions, and accessories. Custom 
installation available at MR's standard low rates. Prices FOB Gardner, Massachusetts. Prices subject to change without notice. 

ADDITIONAL EQUIPMENT 

• Transmitters/Pulse Amplifiers 
• Decoupler Units 
• Console Power Supplies 
• Shim Power Supplies CALL FOR 
• WM-300 reconditioned spectrometer PRICES! 
• WP-60 reconditioned spectrometer 
• Other reconditioned NMR spectrometers for sale 

SPECIAL OFFERS 
BRUKER AC-200 Complete NMR Spectrometer with 
Aspect 3000, including array processor and process con­
troller. Fully broadband. Complete with Sample Changer, 
Probes, and Magnet. BRAND NEW! Including installation 
and warranty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $195,000 

IBM NR-80 Complete NMR Spectrometer, iron magnet. 
With all accessories. BRAND NEW! Including installation 
and warranty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 90,000 

DON'T FORGET 
In addition to these great specials, MR Resources also 
offers parts and accessories for NMR/MRI facilities , 
including non-magnetic tools, gaussmeters, RF components 
and test equipment, European style AC plugs, and cryogenic 
services. MR Resources is one of the industry's largest 
distributors of low cost cryogens. We also repair transfer 
lines and dewars. Call for quotations and catalog . 
MR also reconditions and upgrades ageing Bruker 
and IBM Instruments NMR Spectrometers. Do you have a 
spectrometer for sale? MR Resources buys used spectro­
meters! Call for quotation. 

MR Resources, Inc. 
P.O. BOX880 
158 R MAIN STREET 
GARDNER, MASSACHUSETTS 01440 
(508) 632-7000 
(800) 443-5486 

CONTACT OUR SALES DEPARTMENT FOR FURTHER INFORMATION. 





Dr. Barry Shapiro 
TJ\MlJNMR Newsletter 
966 Elsinore Ct. 
Palo Alto, CJ\ 94J0J 

Dear Barry: 

Position Available 

T. .T. Watson Research Center 
P.O.Box 218 
Yorktown Heights, NY 10598 
914-945-1356 
Bitnet: .JWCNMR @ YKTVMV 

I lrnve an immediate opening for a postdoctoral student in the field of I ,ab Automation . We c1rc 
looking for a candidate with strong workstation programming abilities in C under DOS, OS/2 or 
Unix and an interest in laboratory data gathering and manipulation . The project I have in mind can 
definitely lead to one or more significant papers in the field. Those int.crested can contact me di­
rectly for information, but. to apply need t.o request application materials from Scott Moore, Cor­
porate Ph.D. Recruiting, at the above address , mentioning this p11silio11 . IBM is, of course, an 
equal opportunity employer. 

Best regards, 

James W. Cooper, 
Manager, I ,ahoratory Automation 

FOR SALE 

JEOL FX-DATA STATION 

Increase your NMR through-put with a stand-alone data station for any JEOL FX 
series NMR spectrometer. System Includes: 

Modular Desk Construction, with Light Pen Data System; 9808 Computer with 
64K MOS: 7040A Hewlett-Packard X-Y Recorder; 1340A Hewlett-Packard CRT; 
Dual Floppy Disc Unit 250K, 16 Bit Word; Alpha Numeric Printer and Two Dlablo 
Moving Head Disc System 1.14M, 16 Bit Word. Asking $10,000, price negotlable. 

Contact: Dr. Daniel A. Netzel 
Western Research Institute 
P .0. Box 3395, University Station 
Laramie, Wyoming 82071 
307-721-2370 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

September 19, 1989 (received 9/22/89) 

Dr. Barry Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto CA 94303 

Dear Barry: 

Public Health Service 

National Institutes of Health 
Bethesda, Maryland 20892 
Building : 10 . 
Room : 6Nl05 
(301) 496-3390 

We wish to describe the development of perhaps the first · potential agent for 
adjuvant cancer therapy derived as a result of NMR studies. We had previously 
shown that multi-drug resistant (mdr) human MCF-7 breast. cancer cells (the ADR 
cell line) exhibit an enhanced rate of glycolysis compared lo their parent wild­
type (WT) cell line (1). This led us to test the effect of an inhibitor of glycolysis, 2-
deoxyglucose (2-DG), on these cells. We have observed a selective toxic effect of 2-
DG on the ADR cells, which is more than 15-fold greater than for WT cells (2). · 

Using 3 1 P NMR of perfused MCF-7 cells we continuously monitored the 
accumulation of 2-deoxyglucose-6-phosphate (2-DG-6P) together with concomitant 
changes in other phosphate-containing metabolites. Kinetic measurements 
demonstrated that ADR cells accumulated 2-DG-6P faster and to a greater extent 
than WT cells, while their depletion of high energy compounds (ATP, PCr) was 
more pronounced and became irreversible earlier. 

The phosphorylation of 2-DG could be followed more effectively by the use of 13c 
NMR of 2-DG enriched with 13 C at the C6 position (3). This is advantageous since the 
signals of 2-DG and 2-DG-6P are clearly resolved and, unlike 31 P MRS, there are no 
other interfering signals. Employing this technique with ADR and WT cells the 
rates of phosphorylation of 2-DG were found to be different (2). 

The results of these studies indicate that differences in the energy metabolism of 
resistant cells may make them targets for energy anti-metabolites. We do not mean 
to imply that 2-DG itself could be an anti-cancer drug, but that combinations with 
other drugs, such as adriamycin (2), or other inhibitors of energy metabolism 
(such as rhodamine) might be useful adjuvants to chemotherapy. 

Yours sincerely, 

and Ofer Kaplan 

1. Lyon et al., Cancer Research 48, 
2. Kaplan et al., Cancer Research, in press. 
3. Navan et al., FEBS Letters, 247, 86, 1989. 
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Z•Spec Probes 

(Q) JFJFJEJR 

Low Cost 1H/13c Backup Probe 

$7,000.00 

In NMR Mistakes Can Be Costly!!! 

Backup your mistakes with our Low Cost 1H/13c 
probe. Our Backup Probe will meet or beat your 

current probe specifications. 

Z• Spec Probes are avaliable with Nalorac Cryogenics Quest 
4000 Series NMR Spectrometers and as after-market Probe 
products for all major NMR spectrometer systems. For more 
information about Z•Spec Probe products contact Toby Zens, 
Manager of Special Products Group. 

NALORAC CRYOGENICS CORPORATION 
837 Arnold Drive Suite 600, Martinez, CA 94553 

Tel: (415) 229-3501 FAX (415) 229-1651 



Z•Spec Probes 

OIFIFJEIP{ 

Indirect Detection Probes with ... 

* High 1 H and X channel efficiency 

* Exceptional Lineshape and Resolution 

. 31 109 * Full X Channel Tuning ( P- Ag) 

* Outstanding water suppression capability 

Z•Spec Probes are available with Nalorac Cryogenics Quest 
4000 series NMR Spectrometers and as after-market Pro be 
products for all major NMR spectrometer systems. For more 
information about Z•Spec Probe products contact Toby Zens, 
manager of Special Products Group. 

~ ( - ~ NALORAC CRYOGENICS CORPORATION 
837 Arnold Drive Suite 600, Martinez, CA 94553 

Tel: (415) 229-3501 FAX (415) 229-1651 



Our Reference 

Your Reference 

PERSONAL 

PB:NC GG19D 

14 September 1989 (received 9/20/89) 

Dr Bernard L. Shapiro 
966 Elsinore Court 
Palo Alto 
CALIFORNIA 94303 
UNITED STATES OF AMERICA 

Dear Dr Shapiro, 

Melbourne Research 373-27 
Laboratories 
245-273 Wellingfon Road 
Mulgrave, Victoria, Australia 3170 
P.O. Box 264, Clayton 3168 
Telephone 03 560 7066 
Fax 03 561 6709 

•
BHP 
Research& 
New Technology 

New Applications for a Bruker pc-120 "Minispec" 

In addition to our high resolution instrumentation (WP-200 and CXP-200) we also measure hydrogen 
content of liquids with a Bruker pc-120 'minispec'. For the uninitiated, this is an extremely 
versatile 20 MHz pulsed instrument most often associated with routine applications in the food 
industry. Our 'minispec' is used in fuel science research 1 and to analyse hydrocarbon products from 
our coal hydroliquefaction plant. The general methods for "wt. %H" measurements have been 
dcscribed2 , and we have developed rapid routine procedures which give results of particularly high 
accuracy (s.d. = .025%), which enables us to ex.tend our range of monitoring and research 
applications for "%ff', with confidence. 

In our coal hydroliquefaction studies we use a disposable iron oxide catalyst in the presence of 
sulfur, where the active catalyst species is pyrrhotite, Fe1- xS, generated in situ. The sulfur/catalyst 
ratio is critical for process efficiency: if the ratio is low, hydrogen transfer to coal will be reduced; 
if it is too high, increased H2S production/H2 consumption results with no benefit. Results from a 
series of microautoclave experiments on hydrogenation of creosote oil, using different sulfur/catalyst 
loadings , are shown in Fig. l. Product weight % 1 H (by NMR) is plotted against sulfur/catalyst 
ratio . The fact that observable trends may be measured by NMR within such a narrow band of %H is 
in itself remarkable. The trends correlate with XRD analysis of the solid residues and are also 
confirmed by G. C. analysis of product gases, which enables calculation of hydrogen transfer and 
prediction of product oil %H. Correlation between calculated and NMR values is again excellent 
(r2=0. 983 ). 

Furthermore, combination of NMR data with other experimental data allows estimation of an 
optimum sulfur/catalyst ratio, which can then be applied to our kg/hr scale continuous coal 
hydro I iquefacti on pi I ot pl ant. 

Potential applications for 'minispec' throughout industry are innumerable and we hope that other 
high-resolution users might be encouraged to apply themselves to this less glamouroi.:s, but very 
interesting, corner of the NMR world. 

Philip J. Barker 
~~ 
Awadalla 

l) e.g. D.J. Cookson, C.P. Lloyd and B.E. Smith, Energy Fuels, 1988, 2, 854 . 
2) e .g. M. Bouquet. Fuel, 1985, 64, 2'26. 

P.S. Please credit this contribution to Ian Rae's account. 



Z•Spec Probes 

A Complete Line of 

High Performance Probes 

• Indirect Detection 

• Triple Resonance 1 H/13c/15N 

• 4 Nucleus 1HJ19pj31pj13c 

• Perfusion probes 31pj13c/23Na 

.1 H High Performance 

• Backup 1 H/13c 

Z•Spec Probes are available with Nalorac Cryogenics Quest 
4000 series NMR Spectrometers and as after-market Probe 
products for all major NMR spectrometer systems. For more 
information about Z•Spec Probe products contact Toby Zens, 
Manager of Special Products Group. 

~ [ •• NALORAC CRYOGENICS CORPORATION 
837 Arnold Drive Suite 600, Martinez, CA 94553 

Tel: (415) 229-3501 FAX (415) 229-1651 



Z•Spec Probes 

Arm.rm.(Q)lfilrm.ces ~ New JLevell (Q)f 1 J.HI 
J:P)eJrff (Q)Jrnm~rm.ce f (Q)Jf .......... .. 

Example: 

Z•200 H/C (200 MHz System) 

1 H 70/1 0.1 % ETB 

13c 50/1 ASTM 

Our Z•200 H/C probe can more than double 
the through-put of your routine 1 H samples. 

Look to Z•Spec for all your probe 
performance needs! 

~ [ •-it NALORAC CRYOGENICS CORPORATION 
837 Arnold Drive Suite 600, Martinez, CA 94553 

Tel: (415) 229-3501 FAX (415) 229-1651 
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POSITION AVAILABLE 

ENLARGED APPLICATIONS CENTRE (U .• K.) 

Bruker Spectrospin Limited have recently moved their United Kingdom N.M.R. applications and 
marketing operation into a new purpose-built laboratory and office facility alongside new 
manufacturing premises. It is intended to expand the scientific and technical staff in order 
to create a major centre for N.M.R. applications back-up, which will be able to complement 
our existing laboratories in West Germany, Switzerland, France and the United States. 

We are currently seeking a high-calibre applications scientist, whose duties will include 
implementing and demonstrating novel techniques on Bruker high field N.M.R spectrometers, 
conducting lectures, seminars and training programs, and interacting with Bruker electronics and 
software design engineers. 

The position requires a Ph.D level chemist with considerable N.M.R experience, probably 
~ncluding a period with a major N.M.R. research group. A keen interest in new hardware 
developments and N.M.R. techniques is desirable together with the practical and theoretical 
background necessary for these techniques. 

Interested applicants should submit c.v, 
of the undersigned. 

'-7 - '---~ .......__ \ . 
Ro~dbury (Managing Director) 

wit;~:: 
~in 

d addresses of two referees, to either 

(NMR Applications Manager) 



THE RoYAL 
INSTITUTE Of 
TECHNOLOGY 

ept. of Inorganic Chemistrr, 
Dr. Juliua Glaser 

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

Dear Prof. Shapiro, 

Stockholm, August 21, 1989 
(received 8/26/39) 

"Complicated ionic equilibria" 

It seems to be difficult to find limits for multinuclear NMR. Currently, we are 

working on equilibria in the four-component system Tl(III) - H+ - CN- - Cl- in 

aqueous solution using a combination of 205Tl- and 13C-NMR and a small portion 

of potentiometry. The system contains 18 soluble species: all combinations of 

Tl(CN)mCln3-m-n with (m + n)~A , HCN, CN- and in some solutions also T1Cl52-

and T1Cl63-. NMR spectra contain an interesting mix of slow and fast exchange on 

the actual timescales (90 and 400 MHz spectrometers): roughly, most of the 

chlorides exchange fast1 and most of the others slower (see e.g. Fig.1.). Certainly, it 

took us some time to figure out what is what in the spectra. But having done 

that, by using the vast amount of information contained in the NMR spectra and a 

suitable computer program,2 we are able to calculate the stability constants and the 

individual chemical shifts for all the species, and spin-spin coupling constants 

1J(Tl-C) for most of them. In fact, we have had some help from our previous 

investigations of the simpler systems Tl(III) - chloride3 and Tl(III) - cyanide,4 

but even without this help we would probably be able to crack the four component 

puzzle. Figure 2. shows an example of the distribution of the complexes. 

Sincerely, 

Johan Blizt 

'f,/4'._., ¾-,-v-

Julius Glaser 

• E.g., this Newsletter, H.B. (1988) p.24. 
2 Program "LAKE" . See K.Holmstrom. Thesis. Univ. of Umea, Sweden. 1988. 
3 J.Glaser and U.Henriksson. J.Am.Chem.Soc, 1fl.3. (1981) 6642. 
4 J.Blixt, B.GyOri and J.GlMer. J.Am.Chem.Soc. 111 (1989). In press. 

Add1e11 

The Royal lnalllute of Technology 

S-100 _.. STOCKHOLM 

Telephone 

Nat. \Ix 08-790 eooo 
Int. + 48 a 780 eo oo 

Cable 

Technology 

Telex 

103 89 KTHB Stockholm 

Po1lgl10 

15653-9 
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Fig.I. 

Some typical Tl-NMR 
spectra for solutions 
containing 50 mM Tl3+ 
and varying 
concentrations of H+, 
CN- and Cl-. 
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Fig.2. Complex distribution for the TI/CN/Cl-system 

20 - (charges omitted) 
:e 18 E -"' 16 · G) 

-~ 
0. 14 
"' -C: 
G) 12 a... 
G) 

:E 10 -0 
G) 
.c - 8 -0 
C 

. 6 0 

~ - 4 C 
Q) 
0 
C 2 0 

(.) 

40 60 80 100 120 140 160 180 



...., ___ > I c .... ___ ... 
HIGH-PERFORMANCE DIRECT SYNTHESIZERS 

} 
FREQUENCY SYNTHESIZERS 

Accurate, stable, quiet frequencies on command, fast. For NMR, 
imaging, SATCOM, surveillance , ATE. Sources adapting to your 
needs with options. High demonstrated reliability. Thousands in use. 

· _:·' Pis 040 
Range: 0.1-40MHz 
Resolution: 0.1 Hz-1 OOKHz (opt.) 
Switching: 5-20µs 
Output: +3to +13dBm:50ohm 
Spurious Outputs: - 75dB 

Range: 90-120MHz 
Resolution: 0.1Hz-100KHz (opt.) 
Switching: 5-20µs 
Output: +3 to +lOdBm: 50 ohm 
Spurious Outputs: - 75dBc 

Phase Noise: - 75dBc, (0-15KHz) 
Freq. Sl'd: Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W, 5¼ "H, 18"0 
Price: $4,800.00* 

F=>~ 120 
Phase Noise: - 75dBc, (0.5Hz-15KHz) 
Freq. St 'd: Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W, 5¼ "H, 18"0 
Price: $4,800.00* 

, ~~ 160 
Range: 0.1 -160MHz 
Resolution : 0.1Hz-100KHz (opt.) 
Switching: 5-20µs 
Output: +3 to +13dBm: 50 ohm 
Spurious Outputs: - 75dB 

Range: 1-250MHz 
Resolution : 0.1 Hz-100KHz (opt.) 
Switching: 5-20µs 
Output: + 3 to + 13dBm: 50 ohm 
Spurious Outputs: - 70dB 

Range: 1-500MHz 
Resolution : 0.1Hz-100KHz (opt.) 
Switching: 5-20µs 
Output : +3 to +13dBm: 50 ohm 
Spurious Outputs: - ?OdB 

Phase Noise: -63dBc, (0-15KHz) 
Freq. St'd: Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W, 5¼"H, 18"0 
Price: $5,850.00* 

Pis 250 
Phase Noise: -63dBc,- (0-15KHz) 
Freq. St'd : Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W, 5¼"H, 18"0 
Price: $6,700.00 

Pis 500 
Phase Noise: -63dBc, (0-15KHz) 
Freq. St'd: Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W. 5¼ "H, 18"0 
Price: $7,850.00 

Other Options: 
Progr. Attenuator, 0-90db 
(or 0-99dB with GPIB) 
nx10MHz output 20-140MHz 
or any 10MHz line (20-140) 

Other Options: . 
Progr. Attenuator, 0-90dB 
(or 0-99dB with GPIB) 
nx10MHz output 20-140MHz 
or any 10 MHz line (20-140) 

Other Options: 
Progr. Attenuator, 0-90dB 
(or 0-99dB with GPIB) 
nx10MHz output.20-140MHz 
or any 10 MHz line (20-140) 

Other Options: 
Progr. Attenuator, 0-90dB 
(or 0-99dB with GPIB) 
nx10MHz output 20-140MHz 
or any 10 MHz line (20-140) 

Other Options: 
Progr. Attenuator, 0-90dB 
(or 0-99dB with GPIB) 
nx10MHz output 20-140MHz 
or any 10 MHz line (20-140) 

Pis 300 NEW 
Range: 0.1 -300 MHz 
Resolution: 1 Hz 
Switching: 
20µs(10MHz, 100MHz steps) 
5µs(1 MHz steps) 
1 + 2 µs (transient + delay) for all steps 
1 Hz-100 KHz; (phase-continuous) 

Output: + 3 to + 13dBm; 50 ohm 
Spurious Outputs: Type 1 Type 2 

- 70l65dB (lyp/spec) - 60/55dB 
Phase Noise: - 68dBc, (0.5Hz-15KHz) - 63dBc 

Freq. St'd: Oven, TCXO, Ext. 
Interface: BCD par. 

*Prices are US only, manual & remote, (BCD), 1 Hz res. with oven std. 

Size: 19 x 3½ x 17" 
(relay rack or bench cabinet) 

Price: Type 1 Type 2 
$5,800.00* $5,300.00* 

Choice of TLU/DDS resolution with ·phase-continuous switching. 

PROGRAMMED TEST SOURCES. INC. 
P.O. Box 517, 9 Beaver Brook Rd., Littleton, MA 01460 508-486-3008 FAX Number: 508-486-4495 
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THE WSZMANN INSflTUTE Of SCIENCE . 
REHOVOT 76 100 • I5111.AEL 

ISOTOPE DEPARTMENT 

DIRECT PHONE, 1081 48 . 
August 28, 1989 
(received 9/~/89) 

c,gn,ir,K np',nn 
(08) 48 : ,,w, p!l',t, 

Dr. B.L. Shapiro 
TAMlJ NMR Newsletter 
966 Elsinore Court 
Palo Al to, CA 94303 
U.S.A. 

Dear Barry, 

In response to your yellCM reminder we would like to report on an 
application of the 2D exchange method to elucidate the various 
re;arrangement .mechanisns .in solutions of the c:anpound 
dodecamethoxyorthocyclophane (DCP). Its 1D NMR spectra .in organic 
solvents indicate that .in solutions it exists .in two mutually exchanging 
conformations identified as the "sofa" and "1:XJa.t" fonns, 

,, Sofa'' 

(S) 

R R 

R 

R 

R 

R R 

R 

,, Bocd '' 
(B) 

Several rearrangement mechanisns may be involved .in the exchange 
prcx::ess, .including direct pseudorotations of the sofa and 1:XJa.t fonns as 
well as two different sofa-1:XJa.t .interconversion reactions. The overall 
rearrangement scheme can be St.mmarized by the follCMing diagram 

--

Cable address I WEIZINST. (Israel) : D'?.,:lll? lYl:l • Phone : t08l 482 111 -483 l 11 :J1!1?1> ' Telex, 381300: cp',i, · fox. (08) 466966 ,Dj)ll 



In principle the various rate constants in this scheme can be obtained 
. by a canplete lineshape analysis of the 1D spectra, but in practice this 
did not prove feasible. We have · therefore performed 2D exchange 
experiments on solutions of DCP and examples of results obtained in 
nitrobenzene-d5 for the aranatic protons are sunmarized in Fig. 1. 
Quantitative analysis of these results indicate that while the sofa-sofa 
pseudorotation is fast the direct ooat-boat pseuoorotation is slow and 
m:::>st likely involves a sofa fonn as an intermediate. The two sofa-boat 
interconversion reactions appear to have similar rate constants. 

'!. Best-fit plots to the experimental intensities at 30°c of the diagonal 
and cross-peaks usipg the following rate constants, k1=6.7, k2=0, 
k3=4. 5, k4 =4. 7 sec -l, are shown in Fig. 2. The results derronstrate the 
pc:Mer of the 2D exchange rneth::xi to elucidate mechanisms of canplex 
rearrangement processes. 

With best regards, 

j,J.Pt{i)._ ~ t"y ~ Z /4. / H. ~ 
A. Maliniak R. Poupko Z. Luz H. Zinmennann 

1 . 0 

~ 
0.8 
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m 

Fig. 2. Best-fit plots of the integrated intensities of the diagonal and 
cross peaks obtained in 2D spectra of the type shown in Fig. 1. The 
best-fit rate constants used in the plots are given in the text of the 
letter. 
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Fig. 1. Two dimensional exchange spectra 
of the aranatic region of a DCP solution 
in nitrobenzene at 30°c at three 
different mixing times, 't'm· The 
labelling of the cross peaks are 
according to the 1D spectrum at the top 
of the figure and are indicated upon 
first appearance. S and B correspond to 
"Sofa" and "boat" respectively. 
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.sers 
New Methods Research, Inc. Announces: 

Turnkey Installations of SpecStation® Computers 
and Networks for Bruker Users including: 
• DEC, SUN and other workstation computers, all with multi-window high­

resolution color SpecStation® network graphics 

• • BRUKNet hardware and software 

• NMRi's advanced LAB ONE® application software 

. • High speed data transfer and new generation data translation software 
for all Bruker spectrometers (and all other brands of NMR instruments) 

• Wide choice of peripherals, including high-speed Postscript plotter, full 
color raster plotter, floating point, graphics and array accellerators, 
inexpensive SpecStation® network graphics stations. 

Call or Write today: 
NMRi Sales Department 

New Methods Research, Inc. · 
719 E. Genesee Street 

Syracuse, New York 1321 O 
800-333-NMRI (800-333-6674) or 315-424-0329 FAX: 315-424-0356 

For workstation performance information, see other side 
SpecStation and LAB ONE are registered trademarks of New Methods Research. Inc. ; DEC and DECstation are trade­

marks of Digital Equipment Corporation; PostScript is a trademark of Adobe Systems; IRIS is a trademark of Silicon 
Graphics Inc.; Trtan is a trademark of Ardent Computer, Sparcstation is a trademark of Sun Microsystems, Inc. 

September 1989 Printed in U.S.A. ~ NMRi 
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This Fall, Specstation® 
Comp~ters Include: 
✓ DECstation™ computers from Digital 

Equipment 

✓ Silicon Graphics IRIS™ 4D workstations 

✓ Stellar graphics supercomputers 
I 

✓ Ardent_Titan™ graphics supercomputers 

✓ Apollo computers 

How Well Do You Know the New Workstations? 

Questions and Answers: 

1. What workstation can process 2K x 4K 20 NMR data in less than 1 
minute (in one configuration, in <20 sec!) 

2. What workstation that costs less than $25K with 330 Mb disk can do 20 
processing of 2 million data points in around 2 minutes? 

3. What is the lowest cost complete workstation that can process 2 million 
data points in 3 to 4 minutes? (Hint - It runs UNIX, but it can also open 
DOS windows on its 1 million pixel color graphics screen.) 

4. What workstation computer can automatically curve fit 15 overlapping 
peaks in .less than 1 minute? 

Answers: 1. Ardent ntan; 2. DECstation 2100; 3. Sparcstation 1 with 208 Mb disk and 150 Mb tape - list price $17,500; 4. Stellar GS2000 
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NMR2/MODEL TM Released by NMRi 

NEW PROGRAM PROVIDES POWERFUL TOOLS FOR DETERMINATION OF 

COMPLEX 3-DIMENSIONAL MOLECULAR STRUCTURES FROM NMR 

DATA 

O Interfaces with popular molecular modeling systems, including Polygen's 
Quanta™, BioDesign's BioGRAF TM and BioSym's Discover TM and 
Insight TM. 

0 Selected by JEOL Ltd. (Tokyo) for the NMR and interface software for 
the MOLSCOPE/DADAS NMR processing and molecular modeling 

workstation. 

0 Includes powerful features for automating 2D NMR spectral data 

processing and analysis: 

0 Automated NOE crosspeak volume measurements, including 
baseplane corrections and accurate surface fitting, automated with 
crosspeak cluster analysis. 

0 Versatile regression methods for analyzing NOE volume evolution. 

C) Molecular distance calculations by volume ratios or multi-spectra 
NOE build-up rates. 

0 Assignment Menu Files are easily constructed from Protein Data Base 
Structure Files and related formats. 

0 Efficient interactive spectral assignment tools, with computer-assisted 
techniques in future releases. 

(@) Automatically constructs Distance and Coupling Constraint files. 

E!) Modules for global connectivity analysis of correlated spectra. 

® Spectral simulations, including NOE back-calculations using the 
complete relaxation matrix approach; DQF-COSY simulations. 
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Nl\lIR2/MODEL runs on all SpecStation computers: DEC and Sun, Ardent, 
Stellar, Silicon Graphics workstations. 

NMR2 / MODE~ is a_ trademark ~f New Method~ Research , Inc. ; Quanta is a trademark of Polygen Corp .; BioGRAF is a 
trademark of B10Des1gn, Inc .; Discover and Insight are trademarks of BioSym, Ltd . ©1989 NMRi 
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NMRi's NEW NMR Data Transfer and Translation 
Software Has Unique Capabilities: 
With the current fall 3.95 release, new data transfer and decoding software is 
being provided to NMRi customers: 

Q A new unified user interface for Bruker, Chemagnetics, GE NMR, JEOL, Phillips and 
Varian users. 

Q NMRi now supports Bruker, Chemagnetics, GE NMR, JEOL GX and GSX, and 
Varian instruments, with more comprehensive parameter picking. 

© Wildcards are now supported for Bruker data transfers, and data d~coding for all 
brands of NMRs now provide wildcarding. 

O Data transfers now support archiving of unmodified instrument data on SpecStation® 
and return to spectrometer (Bruker, JEOL and Varian) 

Q At the 4.0 software release, a new graphical tool will be provided for multi-vendor 
transfers and decoding. 

Reader Reply Form 
Copy this form and return or FAX to: New Methods Research, Inc., 719 E. Genesee Street, 
Syracuse, New York 13210 FAX (315) 424-0356 

Please send me information on the following: 

O Turn-key installation of SpecStation® with networking in my laboratory 
NMR Instrument(s) _______________ _ 

0 The new NMRi unified instrument data transfers and data decoding 

O The new NMR2/MODEL TM program to help determine complex 
molecular structures 

0 MRI/IMAGE TM for image processing and analysis 

O NMRi software on the following platforms: 

0 Apollo O Ardent O DEC VAX TM O DEC DECstation TM 

0 Silicon Graphics O Stellar O Sun 

O Other NMRi products: 
O SpectIR TM for Infrared data processing 
O ESS TM for general statistical analysis of data 

O Please put me on the mailing list for NMR.i's NMR INK Newletter 

Name 
Address ________________________ _ 

Phone ________ _ FAX (if available) _______ _ 

Special requests? Please write on reverse side. 
SpecStation, ESS, NMR2/MODEL and MRI/IMAGE are trademarks of New Methods Research, Inc.; Spect!R is a 
joint trademark of New Methods Research, Inc . and Digilab Division of BioRad; VAX and DECstation are trademarks 
of Digital Equipment Corp. 



Cornell University 
Department of Chemistry 
Baker Laboratory 
Ithaca, New York 14853 USA 

Dr. B. L. Shapiro 
966 Elsinore Court 
Palo Alto, CA 94303 

August 20, 1989 

(received 9/12/89) 

Single Frequency Decoupling of 15N from s Li 

Dear Barry, 

In our studies of lithium dialkylamide solution sfructures, we often find that NMR 
spectroscopy on su and 1 5N doubly labelled samples is a powerful probe of atom connectivities 
and aggregation states (equation 1 and figure 1 a,b}. For complex cases wherein many species 
can coexist, correlating the 6Li and 1 5N multiplets with specific connectivities can be difficult. 
We have now found that single frequency decoupling of 15N from 6Li can be achieved with only 
minor adaptations of a generic high field spectrometer. 

=Q-u ( 1 ) 

On the Varian XL400 equipped with a 30-105 MHz broadband probe, the procedure is as 
follows. The 2H lock channel is tuned to the frequency of s Li to function as the 'observe' channel. 
Using a PTS 160 radio-frequency synthesizer, irradiation at the frequency of any given 15N 
resonance can be achieved using the broadband coil. Filters are necessary to minimize excessive 
noise at the frequencies of su. Single frequency decouplings of 1 5N resonances corresponding to 
dimeric and monomeric lithium tetramethylpiperidide are illustrated in Figure 1 c,d. 

We repeated the experiment with similar results using a Bruker AC300 spectrometer. 
To observe su via the 2H lock channel, the probe was modified by adding a capacitor and 
removing the 1 H filter in the probe lock circuitry. 

We would like to thank Jim Simms of MIT and Brian Andrew of Bruker for several very 
helpful discussions. 

Sincerely, 

373-41 

~~ 
~ames Gilchrist 

,D~i.A~ 
Aidan Harrison David Fuller David Collum 
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dimer 

monomer 

Figure 1. su and 1 SN NMR spectra 
recorded on 0.1 OM solutions [GU, 1 SN] -
LiTMP in THF/pentarie at -90 °C: (A) 
1 SN{i H} NMR spectrum, (B) 6U{1 H} 
NMR spectrum recorded via the 2H lock 
channel, (C) 6Li{1 H} NMR spectrum with 
irradiation at the frequency of the 1 s N ( C) -~......,.,..,.---v-

resonance of the dimer, and (D) 6Li{1 H} 
NMR spectrum with irradiation at the 
frequency of the 1 SN resonance of the 
monomer. 

(D) 

dimer 

monomer 



Doty Scientific, Inc. 
MAGIC ANGLE SPINNING -------------------------------

MAS PROBE FEATURES: 
Available for all spectrometers. 

Complete multinuclear range 
using plug in capacitors. 
Provides continuous coverage 
from 31 P to 103Rh. 

High sensitivity -and efficiency: 
3 µs 90° pulses with 160 W 
for 1H at 300 MHz and 500 w 
for 13c at 75 MHz with 350 µl 
sample volume. 

Ultra high speed spinning option 
5 mm spinning 14 kHz routine 

17 kHz optimum. 
7 mm spinning 9 kHz routine 

11 kHz optimum. 

Choice of 5 mm, 7 mm, and 19 mm 
sample sizes. 

Variety of rotors and spinner 
assembly materials available. 

Standard VT range: 
-120 ·c to 160 ·c. 

SPECIAL PROBE OPTIONS: 
CRAMPS probes. 

Fast Flipping Variable Angle 
probes for DAS 30° to 90°. 

Fiber optics spin detection. 

Triple tuned probes. 

VARIABLE TEMPERATURE OPTIONS: 
Extended temperature -180 •c to 

250 •con standard MAS probes. 

High temperature MAS probes to 
100 ·c. 

~ow temperature MAS probes 
to 6 K spinning, 3 K static. 



___________________________ NMR PROBE SYSTEMS 

* * DAS * * 

Doty Scientific began with . 
Magic Angle Spinning. But we 
didn't stop there. You, the 
NMR scientists, have pushed 
the boundaries of NMR in every 
direction. We in turn have 
pushed the boundaries of NMR 
probes. You need reliable, 
state of the art probes. 

We design and build them. 

FAST FLIPPING VARIABLE ANGLE PROBES: 
Now available with a stepper motor and 
computer control system! 

MICROSCOPY IMAGING PROBES: 
High performance X-Y-Z gradient and 
cancellation coil system with a double 
tuned rf system and a 2H Lock. 

Now Available: NMR Microscopy probes 
with perfusing capability for horizontal 
magnets. VT range -40 °c to+ 160 °c. 



Queen Mary College 
University of London · 

Mile End Road, London El 4NS · Tel: 01-980 4811 · Telex: 893750 

Prof. B. L. Shapiro 
Editor/Publishe,:-, TAMU NMR Newsletter, 
966 Elsinore Court, 
Palo Alto, Caiifornia 94303, U.S.A. 

Dear Barry, 

29 si N.m.r.. of opals and flints 

373-45 

Department of Chemistry 

Head of Department: 
Professor ].H.P. Utley 
BSc, PhD, DSc, CChem, FRSC 

31st August 1989 
(received 9/18/89) 

This is to open our new (ULIRS) subscription from Queen Mary College, and I would 
like to start by summarising our function: ULIRS (University of London 
Inter.collegiate . Research Service) provides wide-ranging instrumental facilities 
to Departments of Chemistry and related disciplines in London University. London 
is a federal University and although its constituent colleges are widely 
separated (in 2-dimensional Euclidian space), ULIRS is a strongly unifying force. 
The individual ·instruments are located in colleges where there is considered to 
be sound local expertise, and as far as n.m.r. is concerned we have a Bruker. 
WH-400 (located here at Q.M.C., managed by myself, installed in 1980), Bruker 
WM-250 (Kings College, Jane Hawkes, 1980), Bruker MSL-300 (Royal Holloway & 

Bedford New College, Chris Groombridge, 1985), JEOL GSX-500 (Birkbeck C9llege, 
Harry Prkes, 1988), and CISCO 4.7 T 33 cm. bore spectroscopy and imaging system 
(Q.M.C~, Steve Williams, 1989). Other ULIRS instrumental facilities include 
e.s.r. mass spec., ORD/CD etc., etc. There are, in addition, somewhere around 12 
other supercon systems in the University for individual (chemistry) departmental 
or research group use, and an increasing number of medically oriented systems. 

For a technical contribution I would like to mention some 29 Si solid state 
results we have obtained on samples of powdered opals and flints. We have looked 
at ca. 30 samples of widely different geographic origin by three main methods: 
(a)chemical analysis with emphasis on quantification of the water content; (b) 
X-ray diffraction patterns to calssify the mineralogical phases; (c) 29 Si n.m.r. 
The 29 Si spectra were run with MAS only, MAS with 1H decoupling, and CP-MAS with 
1H decoupling. As shown in Figure 1 for beltane opal the 1H decoupling did 
sharpen up the spectra. We have assigned the resonances as shown to kaolinite (j 
(OAl), quartz cf , tridymite Q4 , silanol Q3 , and possibly a shoulder on the 
tridymite resonance is due to cristobalite. The bands assigned to kaolinite and 
silanol (j were the only ones visible in the CP-MAS spectrum and we believe that 
essentially all the water present (ca. 4.7%) is associated with these components 
- principally the kaolinite. In this case the X-ray powder pattern also 
indicated kaolinite, quartz, cristobalite, and tridymite, but for some other. 
opals the powder patterns were too ill defined to be of use whereas the 29 Si 
spectra did give useful phase information. Figure 2 shows our attempt to 
correlate the width of the major 29 Si band (from the MAS only spectrum) with 
total water content. There are clearly two regions with the sharper resonances 
coming from these samples with lower water content. A similar appearance is 
found for the correlation between 29 Si chemical shift and total water content. 

This work is ongoing and is in collaboration with Stu Adams (Geochemistry here at 
Q.M.C.), and Eirian Curzon (now with Bruker, formerly of Warwick University). We 
thank Chris Groombridge f9r the MSL-300 spectra. Best wishes from Ed. Randall. 

, , , . 7 
{_ ,'-,:-~ 

Y~ours sincerely, , ·, 

Dr. G.E. Hawkes 



373-46 . Figure 1. 

Figure 2. 

29 Si MAS/NMR spectra (MSL - 300) of Beltane opal (S3); (a) 
with MAS only and(b) with both MAS and high power 1 H 
decoupling. 
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Correlation between the full width ~t half height of the 
major resonance in the 29 Si MAS only spectrum and the total 
water content of the opal samples. The broken line 
arbitrarily divides the correlation into two regions • 
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UNITY CAN HANDLE THE 
MOST SOLID NMR PROBLEMS 

Varian is your full-line 
company for analytical 
instrumentation 
UV-Visible-NIR 
LIMS 
Atomic Absorption 

NMR 
Liquid Chromatography 
Gas Chromatography 

... AS WELL AS LIQUIDS AND MICROIMAGING. 
Varian's new UNITY'" high performance NMR spectrometer is a multi­
capability instrument that can handle not only solid and liquid samples 
with ease, but high resolution microimaging as well. Switching from one 
to the other can be as simple as changing probes. 

A truly modular system architecture enables UNITY to address not only 
the needs of research scientists, but laboratories handling increasingly 
heavy workloads of routine solid samples. 

UNITY performs a wide range of solids experiments, including high 
performance CP/MAS, wideline, multipulse and CRAMPS. Its power and 
flexibility make it ideal for the study of solid materials from areas as 
diverse as polymers, catalysts, ceramics, coal, oil, and frozen liquids, 
while its modularity enables expansion when new techniques are 
introduced. 

Get a solid design from the start: invest 
in the most flexible technology of today 
to better progress the research of 
tomorrow. Invest in a UNITY NMR 
spectrometer. For additional information, 
please call 800-231-8134. In Canada, 
call 416-457-4130. 

UNITY 300 MAS Spectrum of Aluminum in Sapphire. 

• • • 

NMR WITH A FUTURE varian@ 
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Run on a UNITY 400, this spectrum, transformed with no 
window function, shows the effects of macroscopic 
crystallinity. The sample was packed in the tube, raised to 
its melting point in the probe, and then allowed to slowly cool 
back to room temperature before the wideline spectrum 
was obtained. 

40 20 -20 -40 -60 -80 kHz 

MAG-5030A/212 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

Pasadena, California 91125 

Division of Chemistry and Chemical Engineering 

Gates and Crellin Laboratories of Chemistry 

Dr. Barry Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry:· LAOCOON Revisited. 

John D. Roberts 

Institute Professor of Chemistry, Emeritus 

September 26, 1989 

(received 9/28/89) 
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One would believe· that multidimensional FT-NMR would solve all problems in spectral analysis, but 
there actually are some tightly coupled, or otherwise unsuitable, cases which are better handled by more old­
fashioned methods. Lately, we have been encountering some quite complex 15N spectra with proton 
couplings which are not very amenable to multidimensional FT-NMR procedures. For spectral analysis in 
olden times (olden times = 20-30 years ago), we used the FORTRAN LAOCOON programs I, II and finally 
Ill (cf LAOCN3, A. A. Bothner-By and S. M. Castellano in D. F. DeTar, Editor, Computer Programs for 
Chemistry, Vol. I, pp. 10-53, W. A. Benjamin, Inc., 1968). We still have drawers and drawers of LAOCOON 
IBM cards, but have no card readers to assist in getting the program into usable shape with our current 
computers. 

I assume that there have been plenty of alternative spectral analysis programs developed for PC's and, 
of course, many of these PC's are easily the equivalent of the IBM 704's we used with LAOCOON. But I was 
in a hurry and, rather than scouting the field, I decided to port LAOCOON over into the PC world on my own. 
With no card reader, it was fortunate that I had a listing of the program at least in the form of a poor xerox 
copy. So scanning followed by optical-character recognition and heavy editing converted the text to source 
code, although with probably no more efficiency than a complete retyping. With that investment of time, I 
was committed and it was a bit of a cultural shock to realize that the olden days of using cards was not all 
that bad. You punched your input data (especially the multitude of observed frequencies you were trying to 
fit to the calculated values) on cards, ran them through, then just repunched the few cards that needed to be 
changed and ran them again. In the modern PC world, you wouldn't want to reenter 50 transitions for each 
run and you need to be able to store all that stuff in a file which can be easily edited. But to do this, you need 
to write endless grudgy file-modifying routines so that the inputs can be saved in useful reusable form on 
disk. 

I decided to convert the FORTRAN LACON3 to TRUE BASIC because TB is highly structured, uses 
no line numbers, no GOTO's, has strong graphics capabilities and, in complied form can be converted into 
runtime packages which, with only IO modifications, can be used on either IBM (MS-DOS) or Macintosh. 

I won't bore you with problems of converting an almost wholly undocumented heap of spaghetti code, full of 
fancy FORTRAN integer arithmetic, scratch tapes and all, to something that appears to run reliably, has 
pretty solid error traps and also has those editable data files, as well as choices of stick or line plots that can 
be output to a laser printer. Amusingly, the original 640 lines of FORTRAN code has swollen to a 130-Kbyte 
file of almost 3,200 lines of TRUE BASIC in the transformation. It would never have fitted in an IBM 709! 

A test of Bothner-Hy's sample run on the proton spectrum of pyridine gave a slightly different and better fit 
on iteration, probably because the arithmetical precision used by the Mac II is higher than single precision 
on the IBM 704-709 machines. 

If your readers are interested, I may consider some form of distribution. With all good wishes, 

Very truly yours, 

fr;ck 



Dr. B.L. Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Aito; ·cA: -·943()3 - .. 

September 19th, 1989 . 
(received 9/29/89) 

RF.SEAIH'.H INSTITUTE 

Of' SCRIPPS CI.INIC 

10666 NORTH "IORREV PINES ROAD 

I.A .IOI.I .A. CAI.IFOKNIA 920l7 

619 455 -91(){) 

Rf Phase Switching on Bruker AM Spectrometers 

Dear Dr. Shapiro: 

The timing scheme of pulse and phase commands on Bruker AM spectrometers constitutes the 
subject of this communication. Many Bruker users may be unaware of a very important subtlety in the 
relative timing of rf phase changes and pulse execution, so we thought it might be helpful to discuss 
this point briefly. In those models of the AM spectrometer which have a process-controller and digital 
phase-shifting hardware, for a pulse command such as Pl- PHl there is a fixed delay of about 2 mi­
croseconds between when the phase of the rf is changed to PH 1 and when the pulse is actually gen­
erated; this delay is designed to allow tii;ne· for the phase to change and settle to the new value. On the 

·other hand, if only a phase change is desired, a command such as Dl PHl will cause the phase to be 
switched at the start of the .delay _Dl. It is very important to realize that if two pulse commands are 
placed back-to-back, or a delay wi~ phase change command immediately follows a pulse command, 
the phase will be changed approximately 2 microseconds before the end of the first pulse. We have 
observed pulse distortions when such a delay is absent in these situations, and they are eliminated by 
the insertion of an additional delay of 2 microseconds between the consecutive pulses, or between the 
pulse and the phase change command. 

We were able to observe this timing difference clearly using an oscilloscope and a test pulse 
sequence on our AM-600 spectrometer. Our set-up allowed us to simultaneously monitor rf pulses and 
their corr~sponding relative. phase. The pulse sequence consisted primarily of two consecutive pulses, 
each with a different phase program as follows: 

. 1 (Pl PHI) 
2 (Pl PH2), , 

where PHI and PH2 are phase shifted by· some amount. The phase of the first pulse was observed to 
switch to the next phase program about 1-L5 microseconds prior to the end of this pulse. If the phase 
transients produced at the beginning of the_ next pulse are, also taken into account, the total actual dis­
tortion ·time_ introduced by the phase switch is an estimated two microseconds. Based on this, the. test 
sequence was rewritten to include a delay between the two phase and pulse commands as follows: 

1 (Pl PHI) . 
2 (D6 Pl PH2) ----> D6 is approximately 2 microseconds. 

Both pulses then appeared to be undistorted and unaffected by the i;hange to the second phase pro­
gram. Thus, the delay between consecutive pulses or between a pulse and a phase reset command is 
necessary to avoid distortions . 

. It is often essential to know that one is delivering a set of- consecutive, undistorted pulses in a 
given experiment. The errors fr9m these distortions vary from experiment to experime.,it. In other si­
tuations, . the ability to reinitialize the phase of either the observe . or decoupler channels of the spec­
trometer prior to signal acquisition without affecting the phase of the previous pulse is important. We 
have specifically encountered the latter situation when using an "ADC" . instead of .a "GO" command to 
trigger acquisition, for example. With the addition of an extra delay prior to the receiver phase com­
mand and directly after the previous pulse and phase commands, the problems caused by this distortion 
were remedied. · 

Plea·se credit this to · the account of P.E. Wright. 

Sincerely, 

Pearl Tsang Mark Rance 

p~ 



Practical NMR Imaging 
Edited by M.A. FOSTER and 
J.M.S. HUTCHINSON 

(IRL Press) 
1987 • 328 pages• $72.00 

ModemNMR 
Spectroscopy 
A GUIDE FOR CHEMISTS 

JEREMY K.M. SANDERS and BRIAN K. HUNTER 

"This book is a mathematically nonrigorous and 
well-organized text which strives to present in 
systematic fashion the. vast array of NMR tech-. 
niques that characterize the modern era. It is 
loaded with information and includes numer­
ous examples taken from actual NMR studies. 
-Applied Spectroscopy 

1987 • 320 pages • 272 illus. • 
cloth $60.00/paper $35.00 

ModemNMR 
Spectroscopy 
A WORKBOOK OF CHEMICAL PROBLEMS 

JEREMY K.M. SANDERS, E.C. CONSTABLE, and 
BRIAN K. HUNTER 

This workbook for practical chemists is aimed 
at developing the skills needed to interpret NMR 
spectra. It can be used directly by classes or 
individual students who have the parent text, or 
as a resource by teachers who want to show 
examples of specific NMR effects who are seek­
ing new sets of problems. 

1989 • 128 pages• illus. • paper $17.95 

Principles of Nuclear 
Magnetic Resonance in 
One and Two Dimensions 
RICHARD R. ERNST, GEOFFREY BODENHAUSEN, 
and ALEXANDER WOKAUN 

"An excellent review of the principles of modern 
NMR spectroscopy . .. . For physical scientists 
working in spectroscopy this book of(ers a 
wealth of concentrated information and I 
strongly recommend it'.' -Magnetic Resonance 
Imaging 

(International Series of Monographs on 
Chemistry 14) 
1987 • 640 pages • 253 illus. • $110.00 

Quantum Description 
of High-Resolution NMR 
in Liquids 
MAURICE GOLDMAN 

Describes the main methods of one- and two­
dimensional high-resolution nuclear magnetic 
resonance spectroscopy in liquids within the 
quantum-mechanical formalism of the density 
matrix. 

(International Series of Monographs on 
Chemistry 15) 
1988 • 288 pages• 42 illus. • $65.00 

Forthcoming. .. 
A Dictionary of Concepts 
in NMR 
D.E. HOMANS . 

This handy dictionary will provide a com­
prehensive explanation of the many bewildering 
acronyms and technical terms frequently used 
in this field, while helping the reader gain an 
understanding of the underlying concepts. 

(Biophysical Techniques Series 1) 
January 1990 • 400 pages • 188 illus. • $80.00 

To order, or for more information, please write : 

OXFORD UNIVERSITY PRESS 
200 MADISON AVENUE, NEW YORK, NY 10016 

· Attn: Marketing Director for Science and Medical Books 

Prices and publication dates are subject to change. 
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ETH EIDGENOSSISCHE TECHNISCHE HOCHSCHULE 
ZURICH 

Laboratorium fur anorganische Chemie 
Prof. Dr. P.S. Pregosin 

Universitatstrasse 6 

Telefon .Durchwahl-Nr. 01/256 29 15 
Telefonzentrale 01/256 22 11 
Fax 01/251 46 33 

Postadresse 

Laboratorium fur anorganische Chemie 
ETH-Zentrum 

CH-8092 Zurich 

Dear Barry, 

August 22, 1989 
(received 8/28/89) 

Prof. B.L. SHAPIRO 

966 Elsinore Court 

Palo Alto, California 94303 

USA 

0400.83 

Aryl phosphite and phosphine complexes of transition metals are useful catalysts 

and reagents so that their 1H-spectra occasionally receive careful scrutiny. Interestingly, 

complexes such as Jg routinely show 4J values to H - 3 of ca. 7 Hz (see figure) as well as 5J 

values to renote protons (e.g., 5J(P',H-5) = 2 - 3 Hz). 

We find it useful to recognize these interactions since the interpretation and 

recognition of selective aryl protons can provide hints as to which of these are proximate to 

the metal, and potentially readily attacked. 

_✓---~wishes 
. --~; ~ct_.__ ____ I;_ 

b a C 

J I I I ..L.J__J I I l .J__t_J 

9.35 9.3 9 .25 

1tt-NMR of H-3 in complex -3.g: a) conventional spectrum showing splittings 

arising from three spins b) with phosphite 31P-decoupling and c) with PPh3 

31P-decoupling (WM-250, CDCl/ 3J(H-3,H-5) = 2.7 Hz, 
4
J(P-phosphine,H-3) 

= 8.0 Hz, 4J(P-phosphite,H-3) = 4.9 Hz. 



Instant Upgrade 
of RF Amplifier Performance 
in Your NMR/MRI System 

Install an AMT Series 3000 solid-state pulse power amplifier-
6-500 MHz 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, 200-500MHz 

• Key Power for Liquids & Solids-
50, 150, 300, 1000 Watts 

• Excellent Linearity-(±1.0dB) 

• Low Pulse Droop­
typically less than 5% 

• Fast Low Noise Blanking­
within 20dB of KTB in 2µ8 

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

Models Available: 

3205 6-220MHz 
3200 6-220MHz 
3137 200-500MHz 
3135 200-500MHz 
3134 200-500MHz 

{ 

AMERICAN 
MICROWAVE 
TECHNOLOGY 
INC. 

an MMD company 

300W 
1000W 

50W 
150W 
300W 

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

© 1989 American Microwave Technology Inc 





Dr. Bernard L. Shapiro 
~ TAMU NMR Newsletter 

966 Elsinore Court 
Palo Alto, CA 94303. 

Dear Barry, 
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The variety of computer peripherals is increasing every day. If the NMR operator keeps his eyes and mfnd open, these 
peripherals can provide solutions to some of the oldest problems for the operator. 

At Du Pont, there is an HP7550A plotter on the Bruker AM 600. This plotter is used to produce hard-copy plots of 
lDFT spectra and 2DFT contour plots. It is an amazing machine which can change pens for different colors and 
"throw" the paper into, around and out of the plotter with tremendous force. The problem was that the plots were 
infrequent enough that the pen and paper status of the plotter was usually unknown. A particular problem (the age­
old one) was that the pen sometimes skipped when drawing lines or failed to write at all. When the pens worked, they 
plotted best on a glossy (and expensive) paper. The result was that to get high quality plots, the plots often had to be 
redone after fixing the paper or ,cleaning the pen. The struggle to keep the pen and plotter working gave the users 
enough of a hassle that plots were delayed or foregone entirely. 

One manufacturer has brought out an inexpensive (list $495; but can be purchased for under $300) cartridge for the 
HP Laserjet Series II which allows it to emulate an HP Plotter. 

Pacific Data Products 
Plotter in a Cartridge 
(619) 552-0880 

The HP Laserjet Series II printer can be purchased with the required 2Mbytes of additional memory about $2000. 
When combined with the above cartridge and plugged in to the Aspect computer plotter port, the user realizes f,ister 
high quality plots on standard (and cheap) copy paper. And, there are no pens to not write. The lines are very sharp 
and clear and the plots are on a convenient 8 \l,"X 11" paper. The communication parameters are: 

9600 Baud 
7 Bits 
Odd Parity 
2 Stop bits 

The Laserjet/Plotter Cartridge has a substantial cost advantage over flat-bed plotters, and can be used with any 
computer with HPGL output. Further details can be supplied upon request. 

Regards, 

Peter J. Domaille 
E. I. du Pont de Nemours & Company 
Central Research 
Experimental Station 
Wilmington DE 19880 

Woodrow W. Conover 
Fremont Magnetic Resonance 
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POST-DOCTORAL FELLOW BURROUGHS WELLCOME CO. 
Research Triangle Park, North Carolina 

The NMR Section of the Organic Chemistry Division has a postdoctoral position 
available immediately. Responsibilities involve performing state-of-the-art 
two-dimensional NMR experiments and participating in the development of UNIX 
based software to extract data and to augment existing display software. 
This individual will also be expected to assist in the networking of four 
existing superconducting NMR spectrometers and several data stations are well 
as a new spectrometer which will be added to the network in the coming year. 

Candidates must have a Ph.D. in chemistry and experience with modern 2D-NMR 
techniques. Experience with the UNIX programming language and computer 
networking required. Other factors to be considered include: Technical 
knowledge and proficiency; exposure to or familiarity with 3D NMR and/or NMR 
imaging; Ph.D. with a specialization in physical chemistry; and experience 
with NMR software packages. 

To apply, submit your curriculum vitae by November 20, 1989 to: 
Burroughs Wellcome Co., Scientific Recruiting and Staffing, Position #61288-4, 
3030 Cornwallis Road, Research Triangle Park, NC 27709. 

Burroughs Wellcome Co. 1s an Equal Opportunity Employer 

• • • • • 
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CSI 2T Applications 
Shielded Gradients and NMR Microscopy 
In spin warp imaging, there is a trade-off between 
'minimum TE and maximum resolution. Even if rise 
and fall times were zero and phase encoding occured 
during the entire echo delay, a ±2 Gauss I cm gradient 
range and a TE of 2 msec would provide best case 
resolution of 0.32 mm. This translates to a 7 cm field 
of view in a 256 x 256 matrix. To improve resolution 
by a factor of 10, TE may be increased by a factor of 
10 (which is not acceptable in a sample with short T2 
values) or gradient strength may be increased by a 
factor of 10. The long echo times required for T2 
weighted images create an undesired loss of signal in 
many non.:r2 weighted image experiments. These 
effects, however, are tolerable at 2 Gauss I cm for 
resolution at the 100-200 micron level. 

Clearly, added signal that would be available with a 
shorter TE would be useful. The current practical 
limits of high signal-to-noise NMR micro imaging are 
greatly reduced by high strength shielded gradients. A 
50 micron resolution image of an Agapanthus bud is 
shown in Figure 1. Unlike very high field ( > 7 Tesla) 
micro NMR imaging, magnetic susceptibility effects at 
2T do not compromise the 50 micron digital resolu­
tion obtained during these gradient strengths. 

In a second example, (Figs. 2 and 3), 25 micron resolu­
tion is achieved in a small phantom by using a moderate 
access (5 cm) rf coil. The phantom consists of seven 
small capillary pipets in a 5 mm NMR tube. Data was 
collected as a 32 x 256 x 256 DEFT data set. 

''1tf"'" ~1 ~➔ ~1 ,., ... ,,. 5~~-- ... , .. ~, ........• , 

Fig. 1-Agapanthus bud 
Matrix 256 x 256, TR 200 
Slice 2 mm, TE 30 
FOV 12.8 mm, NEX 4, 
45 ° Tip Angle DEFT 
Sequence 

© Copyright 1988 General Electric Company 
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~1 ~1 ~1 ~1 ,., " ... ...., ·- .,,, 

~1 ~1 ~1 ~1 ~ ... ., ·- ...., ...., 

fj1 
!Jr' 

cf ...., c➔ ...., ~1 ...., 

Fig. 2-16 contiguous 1 mm 
slices 
FOV 6.4 mm, NEX 4. 
TR 150 msec, Field Strength 
2T, TE 14 msec 

Fig. 3-Expanded view of 
four of the 16 slices shown 
in Fig. 2 . 

GE l'ltllR Instruments 
255 FOURIER AVENUE, FREMONT, CA 94539 
(415) 683-4408, TELEX 910 381 1025 GE NMR FRMT 

PRAUNHEIMER lANOSTRASSE 50, 0-6 FRANKFURT 90 
WEST GERMANY 4969 160 1431, TELEX 041 2002 GEG 

7542 Printed in USA 



VPLX 
AGSX 
UPGRADE 

JEOL USA introduces the VPLX 
data processing package, our latest 
upgrade to the GX and GSX NMR 
spectrometers. When used with the 
latest network options of Multi­
PLEXUS, VPLX provides the power 
and speed of a VAX™ and 
eliminates the need to learn a new 
set of software commands. 

In addition to allowing for off-line 
processing, VPLX offers advanced 
functionality such as MEM/LPZ and 
Symmetry Filtering . The top data 
shows the normal NH to alpha 
region in a double quantum filtered 
COSY of BPTI in water. This matrix 
was produced on a GSX-400, 
processed on VPLX, and printed on 
a laser printer. The bottom data is . 
identical to the first with the 
exception that a symmetry filter has 
been applied to the matrix. This 
symmetry filter discriminates on the 
basis of the known phase 
relationship of true COSY peaks. 
Each of the COSY peaks that 
passes through the filter is reduced 
to a centroid representation .** This 
filtering allows for the rapid 
elimination of spurious cross peaks 
and is the first step necessary for 
computer based spectral 
interpretation. 

For more information, contact 
JEOL. 

dEDL 
JEOL (U.S.A.) INC. 

. D Tel: (508) 535-5900 
11 Dearborn Road D Peabody, MA 01960, U.S.A. 

D Tel: (415) 493-2600 
3500 West Bayshore Road D Palo Alto, CA 94303, U.S.A. 

"VAX Is a trademark of Digital Equipment Corporation 
••Jc Hoch, S Hengyl, M Kjaer, S Ludvigsen, and FM Pousen , 
" Symmetry Recognition Applied to Two-Dimensional NMR Data", 
Carlsberg Res., Commun., Vol. 52, p.111, (1987). 
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