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WESTERN RESEARCH INSTITUTE 
P.O. Box 3395, I University Station 

Laramie, \\j'yoming 82071 
(307) ~21-2? 11 

April 3, 1989 
(rec 1ived 4/6/89) 

Professor Bernard L. Shapiro 
Editor/Publisher 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

RE: 1 H Spin-spin Relaxation Times for T Sand Bitumens 

Dear Barry: 

The NMR activity at WRI has ·slowed oown considerably. However, recently we were able 
to measure some 1 H spin-spin relaxation time~ for several tar sand bitwnens. The relaxation times 
given in Table I were determined directly frof the FID signal using an IBM PC-20 spectroineter 
and a Nicolet 1070 signal averager. The data are very preliminary but we hope to derive a 
relationship between the relaxation measurbments and some physical property of the tar sand 
bitumens. I hope that this meager amount bf information will suffice for some time until we 
receive funding for NMR s·tudies on fossil fu 11s materials. 

Sincerely, 

. J~l--; ·t: _,/' 

Daniel A. Netzel 

Table 1. 1 H Spin-spin Relaxation Times i r Tar Sands Bitumens at 40 • C 
I . 

Phase Asphalt Ridge Sunnyside Arroyo Grande 

Solid-like (rigid) 12 usec 10 usec 8 usec 

Solid-like (mobile) 70 49 40 

Semi-liquid 270 211 242 

An Affiliate of University o I Wyoming Research Corporation 

?, 

.-::;: -

•=: , 

~ 
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NEW METHODS RESEARCH, INC. 

SOFTWARE SALES - West Coast 
SOFTWARE SALES - Syracuse 
CUSTOMER SUPPORT - Syracuse 
CUSTOMER SUPPORT - Tokyo 

If you enjoy helping Ph.D.-level scientists (in major academic and 
commercial research centers throughout the world) solve new 
applications in NMR/MRI/IR and statistical analysis, these career 
opportunities should be of interest to you: 

SALFS: BS degree in Chemistry, Physics or Computer Science 
desirable, Ph.D. preferred with several years experience in selling 
DEC and/or Sun software packages. 

CUSTOMER SUPPORT: Ph.D. or M.S. in Chemistry or a 
related field desired, with several years experience 1n 
spectroscopy or MRI. 

NMRi is committed to providing software solutions to 
NMR/MRI/IR and statistical processing and analysis problems. 
Our sales and staff have been doubling each year for the past 
several years. This coming year we hope to be high on INC's list 
of the 500 fastest growing companies. It is an exciting group of 
34 dedicated scientists and supporting staff. 
Please send your resume to: 
Peter E. Kent, President, New Methods Research, Inc., 719 E. 
Genesee Street, Syracuse, New York, 13210, (315)424-0329, 
FAX (315)424-0356. 

NMRl TM • NMR2 TM • NMR/MED TM • NMR2/MODEL TM• MRI/IMAGE TM • ESS TM •SpectlR TM 

LAB ONE® Intelligent software for the laboratory 



WORKSTATION PERFORMANCE UPDATE from NMRi. April, 1989. 

WHAT IS A VUP? 

ONE VUP IS EQUIVALENT TO THE PER1 ORMANCE OF A VAX 11/780 FOR 
A TYPICAL MIX OF COMPUTATIONS. 

NOTE: 
(1) 2D FFT's REFLECT VECTOR PER1FORMANCE; MOST ROUTINES ARE 
AT LEAST PARTIALLY SCALAR. ]PS REFLECT MOSTLY SCALAR 
PERFORMANCE. 

(2) A FASTER CPU WITHOUT AN 
I 

RAY PROCESSOR WILL GENERALLY 
OUTPERFORM A SLOWER CPU EQU PPED WITH AN ARRAY PROCESSOR. 

SpecStation lkx2k 2D Typical 12 Peak 
SpecStation Approx. Processing Curve Fit SpecStation 

Workstation Model Cost1 ($k) 

O,r 
's (minutes)2,3 (minutes)3 Availability-

V AXstation 11/GPX S/1012 (not 20 Qa. 10 discontinued 
current) 

V AXstation 3100 S/1021 $55-65 2f 7 3-5 now 
DECstation 3100 S/1030 $65-70 14 <2 0.5 available 5/89 
Sun 386i/250 S/2001 $40-50 3 1 5 3-5 available 7 /89 
Sun 3/60FC S/2030 $50-60 10 3 -1 now 

I 
Sun 4/110 w/new FPA S/2021X $70-80 10 34 -1 available 5/89 

$75-90 
I 

Sun 4/330 S/2032 15 <24 <14 available 8/89 
$95-115 

I 
w/ Sky Warrior IIAP S/2032AP 18 -0.54 <1 available 9/89 

I 
Silicon Graphics S/5005 $70-80 10 <24 14 available 6/89 

4D/20G I 
Stellar GS1000 S/3000 $150-175 >25 0.3 0.25 available 7/89 

$130-160 
I 

Ardent Titan-2 S/4002 > 5 0.34 0.254 available 6/89 

1 With a,. 300 MB disk, cartridge tape, color graphics system printer, plotter, accessories, software. 
2 Starting from 25 6 x 2k dataset. 
3 Estimated for several systems, where the software porting is nderway. 
4 Anticipated. 

~: V AXstation models can be ordered with VMS for acc1ss to the thousands of programs available on VMS. The 
UNIX workstations also support a variety of chemical applicat'ons . For further information, call NMRi. 

NEW METHODS RESEARCH, INC. 719 E. 1 GENESEE STREET 
_(3_1_5)_4_2_4_-0_3_2_9 __________ 1~8001333-NMRi 

SYRACUSE, NY 13210 
FAX (315) 424-0356 



Prof. Dr. F. H. Kohler 
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20.02.1~8 9 
(received 3/28/89) 

112u HHR signals with 
shifts >1000 PP• 

many fascinating molecules escape the attention - or at least the 
appropriate scientific care of organometallic chemists because 
they are paramagnetic and quite some publications state that "NMR 
spectra cannot . be obtained due to unpaired I electrons". But even 
t.hose who routinely record spect·ra of such compounds have much to 
put up with missing signals. This is especially annoying when th.e 
experimental conditions are very good (sensitive nucleus like 1H and 
hundreds of milligrams in the NMR tube) and when the potential 
chemistry associated with the molecule stimulates the effort. 
Paramagnetic transition metal alkyl derivatives belong to this cate­
gory. For instance, we were unable to detect the underlined protons 
of CpCr(C!!_2R) 2 (PR' 3 ) (Cp = c 5H 5 ) and similar compounds. These 
protons are most interesting with regards to the bonding in and the 
thermochemistry of these molecules. We have overcome the problem by ., 
subs ti tu ting protons tor deuterons and recording ""H NHR spectra ; an 
example is given below. 
All compounds give sig­
nals with high frequen­
cy shifts in a range 
of 1200 - 1500 ppm and 
line widths of 1900 
- 6200 Hz. It is clear 
then that the corres­
ponding proton signals 
should be very diffi­
cult to detect because 

--------
- 2000 -1000 0 ppm 

they are expected to be up to 260 kHz broad. It is true that in the 
2 H NMR spectra the signals are still broad, however, due to the 
large shifts they are rather well separated. For instance, in the 
figure the resonances of the diastereotopic deuterons have a shift 
difference of 170 ppm. 
May be that these values are records (may be ~lso that your readers 
know larger values - comments are welcome), the essential point is 
that now it is easy to identify the hydrogen atoms which are sepa­
rated by two bonds from a paramagnetic metal center and to follow 
the fate of the ligand (especially methyl~ during a reaction . 
Details of this work will appear in Chemische Berichte . 

Yours sincerely, ,I Z-c-( _ 
(H. Zeh) 
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Stony Brook· 
Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
~66 Elsinore Court 

· Palo Alto, California 94303 

Dear Barry: 

Department of Chemistry 
State University of New York at Stony Brook 

Stony Brook, New York 11794-3400 
PHONE NO: 516 632-7923 FAX NO: 516 632-7960 

March 0, 1989 
(recei~ed 3/22/89) 

Re: Magnetic Susceptibility Shift Selective Imaging: MESSI 

In biological tissue, compartmental differences in bulk m gnetic susceptibility (BMS) lead to frequency shifts in 
magnetic resonance experiments. These shifts can givej rise to distortions in MR spectra and/or images of such 
samples. Recently, we have reworked and organized the theory of the BMS frequency shift.1 Here, we offer 
perhaps the simplest example of this effect and _ suggest la way to exploit it to advantage. 

In part a of the Figure; we show the 1 H spectrum of a phantom sample obtained with a Bruker 40 cm bore 4.7 T 
BIOSPEC instrument. The sample consisted of an 85 nim long glass cylinder, 41 mm in diameter, positioned with. 
its axis colinear with that of the magnet (Z). This cylinde

1

r had two smaller glass cylinders, each 1 O mm in 
diameter, built into it. One occupied a diameter of the latge cylinder which lay in the XZ plane (Y is vertical) and 
was thus perpendicular to B0 . The axis of the other sm~II cylinder ( 45 mm long) was colinear with that of the 
large cylinder and was thus parallel to B0 . The two sm~II cylinders were filled with distilled water and the large 
cylinder was filled with air. The spectrum consists of twd homogeneous resonances because the volume BMS of 
distilledwater (-9.1 ppm). is different from that of air (ca. p ppm).1 The small spectral inhomogeneities observed 
are due to B0 inhomogeneities and the fact that the small cylinders are not infinitely long. The higher frequency 

I 

resonance is due to the water in the perpendicular cylinder while that at lower frequency arises from the water in · 
the parallel cylinder. The splitting between them would fue 4.5 ppm if the cylinders were aligned perfectly 
perpendicular and parallel to B0 , respectively.1 If the l~rge cylinder was also filled with distilled water, a single 

I 

homogeneous resonance would be observed at the position of the lower frequency peak of the spectrum in part a. 
The presence of the relatively thin glass (BMS, ca. -10. 7i ppm) walls of the smaller cylinders would cause 
unnoticeably small inhomogeneities in such a spectrum. 

Part b of the Figure shows a midline coronal (XZ plane) 
1
image of the phantom sample obtained with a standard 

spin echo imaging pulse sequence. The image is distorted by the BMS frequency shift. For example, since the 
read gradient was in the Z direction, the spatial separatibn of the images of the two small cylinders in the Z 
direction is modified.1 Such a distortion cannot be avoi~ed in an image produced from the entire spectrum. 
The image distortions seen at the ends of the perpendiciular cylinder are due to its finite length. 

Parts c and d of the Figure show MESSI images of the sample. These were produced by selecting the high and 
low frequency signals, respectively, in the absence of fi~ld gradients. We have achieved such images with more 
than one frequency selection pulse sequence. Besides jproducing edited images, these experiments can yield 
images undistorted by the BMS frequency shift if the reference frequency is sequentially centered at the position 
of each selecte_d peak. I . _ · 

We have submitted a communication describing MESSI experiments using a phantom sample more · 
representative of tissue.2 This work shows how image bontrast can be achieved from the BMS frequency shifts 
(as dist_inct from relaxation enhancements) caused by the infusion of a nontoxic vascular paramagnetic reagent. 

/)f\ ) I / r Best reg<i!"dS, 

LiwJ~ ___ {;fet 1/'7:~Z: lt~ (i~/2,~~ 
Charles S. Springer, Jr. -~an Xu Jkmes LJalschi 

Professor Research Assistant ~Assistant Professor 

I 

· University of Alabama 
Medical School 

1 S.C-K. Chu, Y. Xu, J.A. Balschi, and C.S. Springer, ~agn. Res. Med., in press. 
2 Y.Xu, J.A. Balschi, and C.S. Springer, submitted for pjublication. 

P.S. We at Stony Brook are pleased to welcome George Crull as the new Departmental 
NMR Coordinator. I 
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Dr. Barry Shapiro 
T AMUNMR Newsletter 
966 Elsinore Ct. 
Palo Alto, CA 94303 

Dear Barry: 

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

March 23, 1989 
(received 3/27/89) 

"Making ASCII files from PCNMR files" 

Herc at Yorktown, we have PCNMR run.ruJg in several offices and a server PC-XT in the lab 
I 

hooked to our AF-250 spectrometer. Using the software that we developed in conjunction with 
Bob .Johnson and Sean Philpott at IBm Alm~

1 

den Research, we can now transfer the data to the 
PC and automatically upload it to a disk on our mainframe network. From this point, we can 
down load it to any office workstation as well as work on the data on the host. 

This has led to the question regarding the fo , at of PCNMR data files. It is sometimes desirable 
I 

to be able to convert the data to ASCII so that it can be processed by host-based FORTRAN 
programs. The data are stored as 32-bit signetl integers starting 2560 bytes (640 long words) into 
the file. Thus, a simple QuickBASIC prograrii can be used to write out an ASCII file which can 
be uploaded to the host machine for further ptocessing: 

'Simple program to read in PCNMR data file and write out ASCII file 
'------J.W. Cooper 3/89 -----------­
CONST OFFSET= 2560 
DIM x AS LONG, ptr AS LONG 

OPEN "glupent.001" FOR BINARY AS #1 
OPEN "glupent.asc" FOR OUTPUT AS /12 
specsize = (LOF(l) - OFFSET)/ 
FOR i = 1 TO specsize 

ptr =OFFSET+ (i -
GET t/1, OFFSET+ ptr, x 
PRINT /12, i, x 

NEXT i 
CLOSE Ill 
CLOSE /12 
END 

The above program does exactly that. 

Best regards, 

James W. Cooper, 
Research Staff Member, 
Laboratory Automation 

'offset is start of data in bytes 
'reserve long integer variables 

'open binary file 
'open ASCII file 
'calculate file size 
'read in data points 
'calculate posn of data in file 
'get each data point 
'print out into ASCII file 

'close spectrum file 
'and close the ASCII file 



~ 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 
700 °C. 

Low temperature MAS probes 
to 6 K spinning, 3 K static. 



. DOTY SCIENTIFl C VT MAS PROBES 

Note - Prices on this page do not include the neclssary starter kits 

VT CP/MAS Double Tuned Probe fol Supercon 

Options: I 

Domestic Prices 
below 250MHz 

$13,000. 

Ultra high speed (5 mm - 14 kHz, 7 mm - 9 kHz) 
- , I 

Multinuclear Observe ahannel 
(Complete multimiclear capability 

. using plug in capacitor "wands", can 
, provide continual.is coverage from 31 P 

.. to 103Rh . in a single probe) 

3,500. 

2,soo. 

Capacit~r wa~ds ( ~a~h)i 200. to 600. 

Adders for higher field probes: 
• • ' I 

250 . MHz to 350 MHz 
. I 

360 MHz to 400 l z 
500 MHz 
. 600 MHz 

Fast flipping . variable angle (30° to 90°) 
. I 

stepper Motor and controller for DAS 
(Variable angle not lavailable on all probes) 

Extra-narrow bore promes (37 mm) 
Extra-wide bore probeI

1 

(over 73 mm) 
Triple tuned _'_ 
Top loading -
19 mm rotor diameter 
F.ib_er 6ptics ·spin rat monitoring 

·. •. . . . I • 
(Not on CRAMPS or variable angle probes) 

Extended VT pn standat d narrow bore probes 
Extended VT on standard wide bore probe 

(Standard range is +120 ·c to 160 •c, 
Extended VT range is -180 ·c to 250 °C) 

VT CP/MAS Probe for Electromag jet with ext. 2H lock 
Additional Features: 

Multinuc;::lear 
Tripl~ .Tuned 

. . . 

CRAMPS Probe: Si:rigle tuned VT p obe 1H or 19F 
8 _kHz 5 mm _ MAS, 1. 5 µt 90 • pulses 

High Temperature MAS Multinuclear Probe: 
-100 ·c to +700 ·c (7 mm only) 

Single tuned probe 
Double tuned probe 

Low Te~perature MAS Multinucl~ r Probe: 
· · ._ 3 _K to 400 K (5 mm only) 

Double tuned probe 

500. 
1,000. 
1,500 • 
2,000. 

1,500. 
3,500. 

800. 
1,000. 
2,000. 
1,500. 
2,500. 
1,000. 

2,000. 
1,500. 

· 14,000. 

1,500 . 
2,500. 

10,500. 

23,000. 
26,000. 

33,000. 
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Dr. Bernard L. Shapiro 
Editor/Publisher 
TAMU NMR Newsletter 
966 Elsinore Ct. 

Mt;XICO 14, D. F. 

TELEX: 017-72826 

Palo Alto, CA 94303 USA 

DJ;PARTAMJ;NTO ot;; QUIMICA 

Phone (905)754-1523 

March 27, 1989. 
(received 4/7/89) 

Electronic substituent effects on two-bond DHIECS values in 5-substi­
tuted indoles. 

Dear Professor Shapiro: 

The two-bonds deuterium/hydrogen NMR isotope effects on 13 C chemical 
shifts (DHIECST resulting from partial deuterium exchange at-the NH 
~ite in a series of eleven 5-substituted indoles, measured as 0.83 M 
solutions in DMSO-d6 are given in Table 1, as well as the Hammett­
-type cr parameter1 and the corresponding 1H(NH) and 15N chemical 
shifts 2. 

The dependence of 2A DHIECS values on the electron density at the hy­
drogen (deuterium) atom is evidenced on the basis of a series of 
least-squares correlations described in equations 1-6 on Table 2. In 
DMSO, the NH proton is engaged in a hydrogen bonding with the sol­
vent314; however this fact do not obscures the overall pattern of 
electronic substituent effects, as is illustrated by the excellent or 
good correlations between either o1H(NH), o15 N or the average of 2A 
DHIECS parameters with the cr values (eq. 1-3, Table 2). 

A parallel behavoir of the 15 N chemical shifts and the 1H(NH) proton 
shifts indicates that the substituents at C-5 have a qualitatively 
similar effect on both of these chemical shifts; electronegative sub­
stituents produce a downfield shift in each case whereas electron-do­
nating groups induce shifts to higher fields. A least-squares plot of 
the 1~N chemical shifts versus the 1H(NH) chemical shifts illustrates 
this correlation (eq. 4, Table 2). 

If electron density at the hydrogen (deuterium) atom directly in­
fluences the magnitude of 2A DHIECS values, then one would expect them 
to depend on the 1H(NH) chemical shift in the same way as the 1H(NH) 
chemical shift varies with electronic substituent effects. Our results 
show that the average of [2A(C2 + C7a))/2 provides a good correlation 
with the 1H(NH) chemical shift (eq. 5, Table 2). Also, a dependence 15 between the average of the [ 2A(C2 + C7a)/2) DHIECS values with the N 
chemical shift is present (eq. 6, Table 2). These results clearly in­
dicate that 2A DHIECS values are sensitive to changes in the electron­
ic environment in a predictable manner and their magnitudes increase 
when the electron density at the hydrogen (deuterium) atom decreases. 

The DHIECS values were determined from mixtures of deuterated and iso­
tope-free material on a Varian XL-300GS spectrometer at 75.4 MHz. 
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Table 1 

llammett-type a values and NMR parameters for 5-substituted indoles in 
DMSOa. 

Substitutent b o1H(NH)c 01 s Nd [ 2A CZ] [ 2A C7a] [ 2A(C2+C7a)]/2 (J 

NOz 0.80 11. 89 -234.2 168.8 165.5 167.15 
CN 0.69 11. 73 167.2 161.7 164.45 
COzMe 0.44 11.53 165.6 161.7 163.65 
Br 0.25 11. 33 -239.4 166.6 157.9 162.25 
Cl 0.23 11. 31 -239.6 167.0 156.4 161.70 
F 0.16 11. 21 168.0 153.9 160.95 
OAc o.ose 11.17 164.8 155.6 160.20 
H 0 11.08 -241.1 163.6 156.2 159.90 
Me -0.15 10.92 -241.9 164.7 154.2 159.45 
OMe -0.18 10.92 -242.4 165.9 151. 9 158.90 
NMez -0.46 10.70 166.1 150.9 158.50 

a 2A DHIF.CS values in ppb (10-9) at 7S.4 MHz; hfrom ref. l; Cin ppm, at 

300 MHz; dppm upfield from 2 external HN03; ecnlculated from eq. 1, Tahle 

2 using 10 points. 

Table 2 

Least~squares correlations of nmr parameters for 5-substituted indoles 

and their correlation coefficients (r). 

equati_on 

1 

2 

3 

4 

5 

6 

y 

o1H(NH) ppm 
<515N ppm 

[2A(C2+C7a)]/2 ppb 
<515N ppm 

f2A(C2+C7a)]/2 ppb 

[2A(C2+C7a)]/2 ppb 

m 

0.95 

8.15 

6.81 

8.11 

7. 2 2 

1. 02 

X 

(J 

(J 

a 

o1H(NH) ppm 

o1H(NH) ppm 

o15N ppm 

+ b r 

11. 09 0.998 

-241.06 0.993 

160.40 0.964 

-330.96 0.993 

80.26 0.977 

405.10 0.998 

1.- S. Ehrenson, R.T.C. Brownlee and R. Taft, Phys. Org. Chem., 1Q, 13 
(1973). 

2.- E. Rosenberg, K.L. Williamson and J.D. Roberts, Org. Magn. Reson., 
§, 117 (1976). 

3.- I. Harada, T. Miura and H. Takeuchi, Spectrochim. Acta, ~~ ~' 307 
(1986).. 

4.- A. Lauti~, M.F. Lauti~, A. Spectrochim. 
Act a , ~ g ~, 8 5 · ( 19 8 0) . 

/1/!wittl 
M.S. Morales Rios 

"' 



UNIVERSITE DES SCIENCES ET TECHNIQUES DU LANGUEDOC 

GROUPE DE DYNAMIQUE DES PHASES CONDENSEES 

Dear Pr. Shapiro, 

Unite de Recherche Associee au C.N.R.S. n• D 0805 

Montpellier, on February 24, 1989 
(received 4/6/89) 
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"13C NMR investigation of the plastic-solid phase transition in plastic crystals 
mixtures" 

Plastic crystals like PG (2-hydroxymethyl-2-methyl-1,3-propanediol) 
and NPG (2,2-dimethyl-1,3-propanediol) experience a solid (crystal phase) 
to solid (plastic phase) transition at temperature 80°C and 38°C respectively. 
By making homogeneous mixtures of these compounds one expects to control 
the transition temperature. For instance calorimetric measurements show that 
this temperature becomes 58°C for a 80% PG - 20% NPG mixture. By looking 
at the 13C NMR of the various sites of the molecules we can investigate in 
detail the appearance of the plastic phase at the molecular level during 
a thermal treatment of such a mixture. On Figure 1, we present the high resolu­
tion 13C NMR spectra of this mixture obtained using classical CP-MAS techniques. 
The room temperature spectrum is equivalent to the superposition of both 
PG and NPG spectra in their solid phase. At high temperature (T >350°K) the 
spectrum is also equivalent to the superposition of both PG and NPG spectra 
in their plastic phase. Our results show that both spectra characteristics 
of the plastic phase for the two components PG and NPG appear at the same 
time during the thermal evolution. 

This observation allows us to conclude that such a mixture behaves like 
an homogeneous system and that the transition temperature is mainly determined 
not by the nature of the molecule but by its environment. Relaxation times 
measurements on the various carbon sites are under progress to study in detail 
the molecular kinetics around the transition temperature. 

Yours sincerely, 

P.BERNIER M.RIBET 

P.BERNIER, M.RIBET, GDPC/USTL, 34060 Montpellier Cedex. 

F.WILMET, L.ELEGANT, Laboratoire de Thermodynamique Experimentale 
Pare Valrose, 06034 Nice. 

Y.GIRAULT, Laboratoire de Chimie Physique Organique, 06034 Nice. 

F.WILMET 

Place Eugene Bataillon 34060 MONTPELLIER CEDEX 1 - Tel.: 67.41.30.19 - Telex: USTMONT 490944 F 
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A Siemens and Varian joint venture. You benefit 
from single-source access to systems combining 
Siemens expertise in clinical MR imaging with Varian 's 
leadership in high-resolution NMR. 

Only Spectroscopy Imaging Systems gives you 
both the resources of a large corporation and the 
innovative responsiveness of a dedicated company. 
You also receive the combined expertise of site 
planners, system engineers, technical support 
personnel, and application scientists. 

For systems, service and support in imaging 
spectroscopy, call 415-659-2600 today. Or write to 
1120 Auburn Street, Fremont, California 94538. 

Now .•. Explore 
Higher Performance 

NMR Imaging! 

Spectroscopy Imaging Systems Corporation 
A Jo int Venture of Varian and Siemen.~ 

(415) 659-2600 



Spectroscopy Imaging Systems 

High Performance Auxiliary Gradient Coils 

. - .. 

Dedicated RF.coils, optimized for a · 
specific application or a ·particular- · 
sample or both, have long been a 
tradition in NMR imaging as well as · 
NMR specJrciscopy. Similarly, dedi­
cated gradient coils yield dramatic . 
performance improvements iri' terms 
of rise and fall times, maximum gra- · 

· dient strength, duty cycle-and eddy 
currents. Sophisticated eddy current 
compensation techniques-reduce any · 
residual spatial or temporal fi~ld V?ria­
ti9ns due to eddy currents to a few 
hundredths of a percent, thus yielding 

, distortion free spectra and i.mages. 

At Spectro'scopy Imaging Systems we 
are able to obtain in-plane resolution 

. of 20µ, x 20µ, in an axial cut through 
· i3-n okra of 1.3 cm diameter. (See 
image shown cin front side.) An · 

· enlargement of a portion of a seed 
capsule within the ol<ra displays a wall 
thickness of 50µ, (inset on front side). 
The gradient coil used to obtain. this 

, excellent performance has a diameter 
of 125 mm and was rnounted in.an 
Oxford Instruments 4.7 Tesla, 330 mm 
bore magnet without rer:noving the 
standard set of gradient coils. The 
auxiliary gradient set is capable of 
generating greater than 10 Gauss/cm 
in all orientations using ·the same 
gradient power supply as the primary­
gradient coil. · 

The excellent control of eddy C!Jrrents 
using the smaller gradient insert is _ 
demonstrated in Figures 1 and 2, 
Figure 1 shows a series of-spectra of . 
the high field region of a sample con­
taining [2- 13C] acetate and [1- 13C] 
glucose in H2O/D2O. With the sample 
in the center of the gradient coil , a 1 
second gradient pulse of 1 Gauss/cm 
was applied . The gradient pulse was 
followed by a variable delay, a 90° 

.. , ·-• ,., 

RF _pulse_ and acquisition of the .resul­
tant free induction decay. All spectra 

. are essentially undisturbed even at 
delay times below 10 TT}S. 

. Figure 2 shows a typical series of 
spect~a of the same sample at an 
off-center location in the mc1gnet 
A gradient pulse of-5 ms duration 
with an amplitude range of O to 
1q Gauss/cm was applied, and the 

... 

FIGURE 1 

Delay following gradient pulse (ms) 
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Gradient strength (Gauss/cm) 
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· FID recorded at a fixed delay time of 
3 ms. The sample was positioned at 
22.3 mm off the center, corres­
ponding to local gradient field of 
95 kHz. All spectra are virtually 
undisturbed, even at 10 Gauss/cm . 

. Spectroscopy Imaging Systems 1120 Auburn Street, Fremont, CA 94538. (415) 659-2600 
. ' . . . . - . - ~ 
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Prof. B. L. Shapiro 
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966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

March 28, 1989 
(received 4/6/89) 
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As most software addicts who are also NMR spectroscopists are no doubt 
aware, I have spent a great deal of my (spare!) time writing software usable by 
NMR spectroscopists for their everyday needs. Over the last few years, I have cor­
responded with quite a few people who use the software I have generated and who, 
for the most part, seem to be quite gratified with my basic philosophy: "Write the 
software, give the listings, and let the user improve upon what he has been given 
if he can." 

In light of the above philosophy, I now submit yet another computer program. 
This one is called "COSYSIM." What this program does is two things: 

1) Generates stick spectra given chemical shifts and coupling 
constants ("weak coupling" approximation). 

2) Generates COSY (2D) NMR spectra from the given stick 
spectrum. 

Both things, as outlined above, are fairly routine but I have noticed that people 
distributing software are rather reluctant to give their listings (i.e., show how their 
software is written). This is not my philosophy. Anyone desiring COSYSIM need 
only send me a 5.25" disk (360K or 1.2M format) or a 3.25" disk (720K or 1.44M 
format) and I shall be glad to return the programs to that person. The program 
runs on an IBM-PC or IBM-PS2 or clone. When sending your disk please be sure 
to let me know which format you request! 

Now, we look at a sample output of the program. First, we examine a stick 
plot output, as shown in Fig. 1. Then, we look at the COSY spectrum for this stick 
spectrum as shown in Fig. 2. This presentation is not as "pretty" as one would 
expect from a full 8.5'' x 11" output. Nevertheless, it should be more than adequate 
to give an idea of the program's capabilities. 

THE UNIVERSITY IS AN AFFIRMATIVE ACTION EQUAL OPPORTUNITY INSTITUTION 
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· 1111 Ill II I 
Figure 1. Stick plot- of a rather. com-. 
plicted spin system which is, . nevertheless, 
weakly coupled. 
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Figure 2; COSY spectrum corresponding 
to the stick plot of Fig. 1. 

The program which produced these spectra also requires . a VGA monitor. 
If the · user does not have this, he should· be able to easily changb the code to allow­
the program to run on a system with a CGA or EGA monitor. j In any event, it is 
hoped that this program will prove fun and useful to a large number of NMR 
people. 

Sincerely yours, 

E:Johnston, Jr. 
Associate Professor 
Metaphysic;al Chemistry 

,-,. 
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April 17, 1989 
(received 4/21/89) 

Re: Ab Initio Calculations of Chemical Shielding in 
Transition Het~l Complexes 

Dear Barry: 

For some time we have been interested in seeing how well the 
distributed origins approaches (e.g., the IGLO[l] and LORG[2] 
methods) for calculations of chemical shielding would work for 
transition metal complexes for which there is a vast amount of 
poorly understood experimental data. · To the best of our knowledge 
there have been only two papers [3] reporting ab initio 
calculations in metal systems, and these used the nucleus as 
origin, a procedure that led to most of the poor data prior to the 
introduction of the distributed origins methods. Moreover, except 
for a few compounds of Mn, their calculations were for metals 
having dlO configurations for which the diamagnetic terms would 
provide the major contributions. Clearly, it was of interest to 
compare the results of the distributed with the non-distributed 
origins calculations for these compounds. 

·Table I includes some of our shielding results for Zn and Cu as 
well as their decomposition into diamagnetic and paramagnetic 
contributions. Also included are the results of Nakatsuji et al 
[3] and some very uncertain experimental data. Most of the IGLO 
and LORG/GAUSSIAN86 results are in reasonable correspondence with 
the data published previously . . The quantitative differences are 
attributable to the basis sets. In addition, we used total or 
partial geometry optimization since there tend not to be gas phase 
experimental data for these molecules. A major difference does 
occur for the CuCl molecule in Table I wherein we obtain a 
shielding value of +2 2 7 3 ppm via the LORG algorithm ( +2440 ppm 
using the IGLO method) versus - 2246 ppm reported by Naka t suj i. 
Based on a calculation with a similar basis set, it appears that 
the large paramagnetic term leading to the latter value was due to 
spurious convergence to a d 8 rather than a dlO configuration. 
Also, it is inconsistent with all of their other results. 

The conclusions that one might draw from all of this is that (at 
least for highly symmetrical and/or essentially ionic molecules in 
which the paramagnetic terms ar~ small) the distributed and non­
distributed origins methods lead to comparable results if the 
basis sets are similar, and care should be used in their selection 
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2 
to assure convergence to the correct configurat~on. dur results 
indicate that substantial contributions to the ~aramagnetic terms 
are due to the orbitals directly involved in the l chemical bonding. 
In the case of CuCl and ZnCl2 the d~orbitals contribute only -43 
and -65 ppm, respectively to the total paramagnetic contributions. 

Table I. Chemical Shielding Based . on the I LORG/GAUSSIAN86 
Procedure Compared with FPT Results and Experimental Data for 

Several-Zinc_and-Copper-Complexesa,b ____________ i ________________ _ 

Molecule 

[Zn(H 20)6]2+ 2350 - so 2300 0 0 

[ZnC1 4 ]2- 2306 - ~o 2216 - 84 - 156 

ZnCl2 2354 -212 2142 -158 - 257 

[Zn(CN) 4 ]2- 2345 -237 2098 -202 - 472 

CuCl 2352 - 79 2273 (-2246) 8 

. I . . 

6 c,d 
exp 

0 

-253 

-295 

-284 

a All values are in ppm· b Basis sets (3-21G) on the ligands, 
(53321/5311/41) on Zn and bu. c Values of the c~emical shifts are 
referenced to [Zn(H20) 6 ] 2+. d Experimental data from Maciel et al, 
J, Phys, Chem, 1977,--8..1.,263. e Calculated value bf a'l' from ref[3]. 

Work on tr.ansition metal systems with partial.ly l filled d-orbitals 
is of primary interest; we have completed some calculations which 
reproduce the experimental trends for a series I of molybdates and 
thiomolybdates. This will be submitted for publication in the 
near future. 

We wish to extend thanks to Prdfessor Tom Boiman for providing a 
preliminary version of the RPAC ~rogram, which l contains the LORG 
algorithm, and to Professor W. Kutzelnigg for permission to use 
the IGLO program. We are indebted to Dr. Jul ,io Facelli of the 
University of Utah; his 
programs operational. 
appreciation for support 
and the Cornell National 

help was essential in getting these 
We are also want to express our 

from the U. S. Department of Agriculture 
Supercomputer Facility. 

Sincerely yours, 

Mike Barfield 

[1] Kutzelnigg, w. Israel J, Chem. 1980, ll, 193. Schindler, M.; 
Kutzelnigg, W. J. Chem, Phys. 1982, ll, 1919 Schindler, M.; 
Kutze-lnigg, W. J, Am, Chem, Soc. 1985, .l.22, 1360. [2] Hansen, 
A. E.; Bouman, T. D. J. Chem, Phys. 1982, ll, so13s. Bouman, T. D.; 
Hansen, A. E . ; Voigt, B.; Rettrug, s. Int.J.Ouantum Chem., 1983, 
ll, 595. [3] Nakatsuji, H.; Kanda, K.; Endo, K l ; Yonezawa, T . ,L_ 
Am, Chem, Soc. 1984, .ill., 4653. Kanda, K.; Naka tlsuji, H. ;Yonezawa, 
T. J, Am, Chem, Soc. 1984, l.Q..Q., 5888. · 

i, 



VAKIAI~ l"IMK t-Ll:XIBILITY NOW 
RESOLVES PROBLEM DIVERSITY 

UNITY lets you switch ·from one to the other with ease 

1rian is your full-line 
,mpany for analytical 
strumentation 
/.Yisible·NIR 
MS 
,omic J\'osmptmn 

MR 
quid Chromatography 
as Chromatography 

Combine high performance capabilities with unparalleled flexibility using 
Varian's new UNITY™ NMR spectrometer. This unique spectrometer is a 
true, multi-capability instrument that performs high resolution micro­
imaging as easily as it analyzes liquid and solid samples. 

UNITY's revolutionary system architecture employs a modular design that 
addresses all NMR applications with a single instrument. 

Analyze liquid samples using a variety of techniques over a wide range of · 
nuclei. Perform CP /MAS, wideline and multi pulse for solid samples. 
Examine microimaging samples with ease. Maximum flexibility has been 
built in to cover future experimental capabilities for every application. 

Resolve problem diversity: invest in the most flexible technology of today 
to better address the research of tomorrow. Invest in a UNITY NM R 
spectrometer. For additional information, please call 
800-231-8134. In Canada, call 416-457-4130. 

NMR WITH A FUTURE varian@ 
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Oklahoma State University I STILLWATER, OKLAHOMA 74078-0447 
PHYSICAL SCIENCES 106 

405-744-5920 
DEPARTMENT OF CHEMISTRY 

COLLEGE OF ARTS AND SCIENCES 

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

Sort Title: 17 0 Of l-Hetera-4-cyclohexanones 

Dear Barry: 

April 19, 1989 
(received 4/22/89) 

Your first note arrived this week and we can happily say that we have acquired 

some new data on our XL-400 which is now fully operational. We have examined a 

large number of l-hetera-4-cyclohexanones and relat~ves in bicyclic systems in an 

effort to determine if the 17
0 resonance from the C=17o group (natural abundance) 

could provide any diagnostic stereochemical features in such heterocycles. Using 

D3CCN/H3ccN as the solvent system at 70°C at about 0.1 M concentration, we can 

acquire useful 
17

0 shifts within an hour or less in a 10 mm tube with spectrometer 

settings of 44,248 (spectral width), 1,024 (data points) a 40 ii pulse width, alms 
· 5 6 

acquistion delay, and a 0.012 sec acquisition time (this· gives 1 x 10 to 4 x 10 

scans). Some improvement in S/N was gained by adding 20 Hz exponential broadening 

factor to the FID prior to FT. Digital resolution was improved to± 1.4 Hz by zero 

filling to 16 K data points prior to FT. Reproducibility of the chemical shift data 

is estimated to be greater than± 1.0 ppm. 

It is interesting that in the general formula shown below that we observe a de­

shielding of the 17
0 in C=17o in going from the cis- to trans-isomer regardless of 

whether or not we have a flattened ring (X = S, e~c.) or normal chair conformer (X = 

O, etc.). We are currently investigating a number of substituent effects, including 

those systems which have ~ps alpha to 

[ cis-isomer] yo 
the C=17o group. 

A..r po 
Kr Ar 

[trans-isomer] 

We trust this will serve as our contribution· for the NMR Newsletter. Best regards. 

Singrely yours, 

~~L-
K. Darrell Berlin 
Regents Professor 

I 
I 

A 
j I 

rr 
CENTENNftl_ 

1890•1990 

Celebrating the Past . . . Preparing for the Future 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

TAMU NMR Newsletter 
c/o Dr. Bernard L. Shapiro 
966 Elsinore Court 

Palo Alto, CA 94303 

Dear Barry, 

February 28, 1989 
(received 3/23/89[sic]) 

SOURCE OF BACKGROUND FLUORINE RESONANCES 

Public Health Service 
I 

i 
I 

National Institutes of Health 
I 

National Institute of 
Environf ental Health Sciences 
P O Box 12233 Mail Drop 1701 

Researcih Triangle Park NC 27709 
919 541-4879 

For the past several years we have been working with cell-introducible fluorinated "indicator" molecules 
sensitive to various aspects of cellular metabolism which provide NMR detectable sighals.1 The approach offers ~ 
the high sensitivity of fluorine and the essentially complete absence of endogendus 19F resonances. One 
unfortunate obstacle to such studies is the presence of a significant fluorine backgro~nd, typically manifest as a 
rolling baseline artifact, which is frequently due to "teflon" or a related polymer present in the probe. 

However, physiological studies using in-house probes showed us the same proble despite efforts to exclude 
background-contributing materials. Removing the probe from the magnet similarly removed the problem, showing 

I 
the background problem to be an NMR phenomenon. One of the probe's connectors appeared to have a teflon 
lining separating the center conductor from the shield; eliminating this connector frotn the circuit eliminated the 
problem. Alternatively, the connector could be placed directly into the center of the sample volume without 
contributing a 19F resonance to the spectrum. An NMR experiment was presumably jset up within the connector 
itself during an rt pulse. Although spurious background resonances from materials present in cables and 
connectors have dout>tlessly been encountered by others, this was our first experienbe with it, and suggests this 
as a general problem about which spectroscopists should be aware. I 

Beware of cables bearing rt fields! 
Sincerely, 

~ frJ11 /( Alex Funk it}_J.,c,t, /_,,.i, ,.£:., .:.\.Robe~ E. London 

1 Levy et al., Arn. J. Physiol. 252, (Cell Physiol. 21 ): C441-C449, 1987; Biochemistry 27, 4041-~048; 1988. 

STRUCTURAL RESEARCH SCIENTIST 

A.1!:. Staley, a leader in corn wet milling technology, ha an opportunity 
in our Decatur, IL Research Center, for a Ph.D. with a m] nirnurn of 2 years 
experience. You will provide leadership to fellow reseatichers in the use 
of multiple techniques for characterization of polyrqeric materials. 
Qualified individuals will be familiar with applying aj broad range of 
structural and surface characterization methods in creatively solving 
chemical and structural problems in polymers. _Mus~ know how to 
operate and maintain a high-field FT-NMR and its associated software 
including the use of pulsed techniques (COSY, APT, I HETCOR, etc.) . 
Needs experience in interpreting both solution and solids NMR spectra. 
Requires using high-level structured language to I 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 wit, 1 career growth 
opportunities. Please reply in confidence to: 

Steve Jobe 
A.E. Staley Manufacturing ~ompany 
2200 E. Eldorado 
Decatur, IL 62521 



THE ROYAL INSTITUTE OF TECHNOLOGY 

Department of Physical Chemistry 

Dr. B.L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto 
CA 94303 
USA 

Professor Peter Stilbs 

March 22, 1989 
(received 3/29/89) 

Re: BRUKNET-VAX Ethernet data transfers and conversion for NMR1/NMR2/IMAGE 

Dear Barry: 

Thank you for your gentle reminder; I hope this arrives in time for the deadline. As I 
indicated in my previous letter I hoped to have some experience with the BRUKNET 
so~tware and hardware by now. 

The BRUKNET Ethernet hardware is a 19" rackmount kit that is a bit awkward to 
physically connect to en existing MSL console, due to cable lengths and general layout. It 
has Thinwire as well as Baseband Ethernet connectors. The unit (including an H-4000 and 
a 20m transciever cable) arrived without any hardware documentation. The software and 
its general operation (ver . 870701) is quite well documented on the other hand. Complete 
source codes (FORTRAN on the VAX side) are included, and one needs to install the 
appropriate version on both the VAX and the ASPECT 3000 side. This is relatively easy, 
although one needs VMS system privileges of all kinds on the VAX (see below). To get the 
unit functional required quite a lot of phone calls and FAXes to Udo Gunther at Bruker 
in Karlsruhe; we got in all respects very knowledgeable and detaiied answers and advice, 
however . 

On the software side, the default setups worked" as received", although one does not at all 
need as high privileges on the VAX system as stated in the instructions; in particular one 
does not need the lethal BYPASS privilege. BRUKNET exchanges data ASPECT-VAX 
through a constantly running detached process (called BRUKNET) on the VAX (normally 
in state CEF; common event flag wait). It uses its own Ethernet protocol (10-10), which 
is unrelated to the DECnet protocols. We are still suspicious about possible interference 
(we have a Local Area VaxCluster with 11 nodes, including terminal servers and diskless 
workstations). On the VAX and the ASPECT side there are communication programs of 
similar appearance (called BR.KCMD and BRUKNET, respectively) . Data transfers can, 
in principle, be initiated from both sides and also between ASPECT computers on different 
spectrometers (provided they are equipped with the Ethernet hardware/software). 
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Address : Prof. Peter Stilbs 
The Royal lnslltute of Technology 
Dept. of Physical Chemistry 
S-100 44 STOCKHOLM . Sweden 

Telephone: 
Nat 08-790 82 01 
Int +46 8-790 82 01 
Seer. 08-790 85 94 

Telefax: 
Nat 08-7908207 
Int +468-7908207 
Cable: Technology 

Electronic mail : 
slilbs©seklh .bitnel 
peter©physchem.kth .se 
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Initially, we could not get the unit started at all. It turns out that there is internal 
hardware strapping; the default is Baseband - we 'use Thinwire, so we had ~o go down to 
the local shop an buy 9 strapping plugs. I~ addition, the Thinwire connector! was not even 
soldered in to the board ... Data transfers were irreproducible to begin with; error messages 
were totally confusing and meaningless. The first thing to find out was that the software 

I 

does not properly handle multi-file transfer commands (initiated on the f AX side) of 
type "GET DATA.* " from ASPECT to VAX. Once one has issued such a command, the 
system is screwed up for the reminder of the session and BRUKNET needs tb be. restarted 

I 
on both the VAX and ASPECT side. In the opposite direction (" SEND DATA.* ", issued 
on the ASPECT) multi-file transfer commands work without any problemsJ 

To make a long story shorter we feel that the system works fairly well J ow, provided. 
that one uses it in a strict and restricted manner: Transfers are exclusively! run from the 
spectrometer side, never from the VAX. The detached BRUKNET process 0n the VAX is 
started by a privileged user. BRUKNET can only write in the VAX director} that was de­
fault' when it was started; that directory is therefore used as a common transfer area for all 
users. For similar reason "the privileged user" that started BRUKNET on ~he VAX must 
have a line in his LOGIN.COM like $set prot=(S:RWED,O:RWED,G:RW;W:ltW)/default, 
so that the stored files get a protection at a level so that anyone can read th~m. Similarly, 
the transfer directory must have WORLD access for READ. A self-submi~ting BATCH 
job cleans the transfer directory every night from files that are more than l4 days old; it 
is up to the user to store a copy away in his own directories before that time limit. That 
scheme works quite well. . I 
Alex Macur of NMRi have provided us with a prototype version of a BRUKER-NMR1/­
NMR2/IMAGE conversion program for the Bruknet-transferred files. It aJ pears to work 
well with both one and two-dimensional data sets (including imaging d~ta), but still 
handles T1 data sets incorrectly in the present version . Also, it unneccesa!rily opens the 
source file for WRITE as well as READ, although only READ is needed (~hat is why we 
need the ... ; W: RW) /default protection, given above at the present momeht) . 

There appear to be hardware problems like poor error or packet collision ha~dling or poor 
general performance of the Bruker Ethernet board; we have two indications,:of that: When 
our local thinwire network ( originating from an 8-port repeater of the DEC DEMPR type) 

I 

was expanded with a few more workstations (with the correct topology), BRP KNET failed· 
to work; error messages on the ASPECT were unbelievable . After reconnecting, so that 
the Bruker Ethernet controller became the only unit on its Thinwire segm~nt originating 
f~om the DEMPR, everything worked again. During the same time there weke no problems 
whatsoever within the DECnet or LAVC communication on the same lin~. The second 
indication of poor performance is that BRUKNET hangs, and needs to Be restarted on 
the VAX side, as soon as any one of the 11 VAX nodes is rebooted (which causes quite a 
lot of Ethernet traffic) . 

In conclusion, we find the situation acceptable , if not trouble-free. I would be glad to hear 
advic~ from other people that have experience with Bruknet-VAX transfei s. · 

I hope that the layout and information content density of this letter is acceptable for 
inclusion into TAMU Newsletter . 

Yours Sincerely, 

Peter Stilbs 



Since its foundation in 1960, Bruker 
has contiflued to make major 
contributiof,ls to the field of com­
mercial analytical instrumentatiori, 
especially NMR: 
1963: World's first pulsed NMR 
spectrometer. 
1967: World's first tn.1ly multinuclear 
high resolution NMR spectrometer. 
1969: Introduction of P.°Quri•er 
transform techniques for NMR. 

Since then Bruker has entered 
the fields of FT-IR, NMR Imaging 
(MRI), and in-vivo spectroseopy. 

Aga1 
11 

We introdwced a fiberoptics link 
fQr high-speecd Qata .transfer and 
ultra-fast array processors for the 
riew @er.ieration of NMR data 
pmcessinQJ systems. 

'fhen in 1986 we introduced t.he 
first rinierosc0py accessory for NMR. 

Alilel now Bruker announces the 
t,QQ MHz high resolution NMR 
§QeGtrometer. 

lr,i short, no other manufacturer 
has acl\/Q.nced NMR as significar;itly 
as Bruker. And no one delivers as 
eomplete a line of systems and 

accessories for research ar:id rou­
tine NMR, and as comprehensive 
a support packa§e: 
'From hardware to software, fr.or.n 
tectilr:iiGal service to applications 
su,r0f:)0rt. Bruker delivers. Te find 
out more, drop us a line or use 
the reader service card. 

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

In Europe: Bruker Analytiscbe 
Messtechnik Gmt,H, Silberstreifen, 
0 -7512 Rheinstetten 4, W Germany 

R NMR Systems designed·to solve problems. 

lX-..) 



AM 600 NMR Spectra 
5mm 1H Probe: o. 1X Ethylbenzene 13C Sensitivity Test on 10mm BB Probe: ASTM Sample 

~x20 --•20 

1 

AM 600, 3 MMDL BPTI 90X H20, WATER SUPPRESSION 15N Sensitivity Test on 10mrr. BB Probe: 90X Formamide 

·•5 
110 IOO 11 11 r . l 10 II I.I 1 . 0 •10 -

Current AM 600 specifications (subject to change): 

Probehead Nucleus 
1 H selective (5mm) ,H 

Broadband (5mm) 13C 

,sN 

Broadband (10mm) 13c 

1sN 

Resolution (all probes) 

ee 

Test Value 
lineshape 10/20 
S/N 600:1 
S/N (ASTM) 220:1 
S/N (10% EB) 180:1 
lineshape 6/15 
S/N (FORM) 25:1 
S/N (ASTM) 650:1 
S/N (10% EB) 375:1 
lineshape 6/15 
S/N (FORM) 80:1 

0.25 Hz 

Magnet drift: ca. <40 Hz/hr 

EB 
ASTM 
FORM 

LINESHAPE: 

= ethylbenzene with 1H decoupling 
= 60% C60 6 in dioxane 
= Formamide (1 H decoupling without 

NOE) 
1 H = CHC13 linewidth at height of 13C 

satellite/ at 20% this level 
13C = C6H6 linewidth at 0.55%/0.110/o of peak 

height 

Australia: BRUKER (Australia) Pty. Ltd ., Earlwood, New South Wales, Tel. 02-5589747 
Belgium: BRUKER SPECTROSPIN S.A./N.V., Bruxelles, Tel. (02) 7 36 11 38 
Canada: BRUKER SPECTROSPIN LTD., East Milton, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 463770 
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 SRL, Milano, Tel. (02) 23 50 09, 2 36 40 69 

DATA B~R NMR Japan: BRUKER JAPAN CO. LTD., lbaraki, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51 

SYSTEMS LX-.) IMAGING 

ee 
Scandinavia: BRUKER SPECTROSPIN AB, .8.kersberga, Sweden, Tel. (07 64) 6 80 60 
Spain: BRUKER ESPANOLA S.A., Madrid, Tel. 341-259-20-71 
Switzerland: SPECTROSPIN AG, Fallanden, Tel. 182-59-111 
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, (617) 667-9580 
Regional Offices in Chicago/IL, Wilmington/DE, Houston/TX, San Jose/CA 



Tulane 
Department of Chemistry 
Tulane University 
New Orleans, Louisiana 70118 
(504) 865-5573 

Dear Barry, 

April 18, 1989 
(received 4/19/89) 
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The use of Gaussian shaped pulses is quite useful due to their selectivity, but 
many NMR spectrometers are not equipped to produce such pulses. Gerhard Wider (now 
at ETH, Zurich) suggested a pulse train to simulate a Gaussian pulse, in particular 
for a selective COSY experiment. We have found this pulse useful, but having some 
pitfalls. 

On our Bruker AF-200 (which has a process controller, required for this experi ­
ment) we were able to use the pulse for a selective H-C J-resolved experiment. A 
problem with the standard microprogram is that a mechanical relay is used to change 
between the required power levels at each scan. The new pulse bypasses the probl em 
as the high level setting is used for the pulse and decoupling. 

One pitfall is the DANTE sidebands 02 sn RT u2 rrH 

from the interpulse delays at 02 ±. 1/T 
where Tis that delay (D1). Irradiation 
of unwanted signals is easily checked by 
a quick 1 pulse experiment using the 
selective pulse. Another limitation for 
us is that our decoupler and receiver 
are not phase locked, so effectively 
this "pulse" is only useful for hetero­
nuclear experiments. 

On our system we found that the 90~ 
pulse at 55H (effectively the weakest 
usable power) was 3.3 msec. The total Pl 
value in this pulse .adds up to 100, so 
for a 180° pulse, we used 66 usec for 
Pl. 

To demonstrate the selectivity limits 
of the pulse I have included the data 
below obtained with single pulse, one 
scan, experiments on borneol, setting 
the decoupler to two different fre­
quencies. In both cases I set Pl to 3.3 
usec, a 90° pulse at the pulse frequen­
cy. Clearly, the peak at 2.27 ppm can be 
selectively irradiated, while the cen-

02 SET AT 2. 27 PrH 

-t-
B□ ~NE0L 

_] __________, 
tral signal of the congested region at -~-.-------.---.----,-------.~--r .-----.---r---.---- ,· 
1.72 ppm cannot be. s.0 , . s 4.0 3_ r, 3 . ~ 2;.iH i.0 i.s i.a _,; i.0 

One advantage of this type of pulse is thal one can arbitrarily shape tl1e pulse 
by changing the values used for each fraction<:1 I pulse, but computer hardwart• wi J .i 

limit the total number of individual pulses used in any particular experiment. 
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The "pulse" sequence is: 

(Pl*.125 PHl D2 Pl*.203 PHl D2 Pl*.319 PHl D2 
Pl*.486 PHl D2):D (Pl*.719 PHl D2 Pl*l.03 PHl 
D2 Pl*l.43 PHl D2 Pl*l.92 PHl D2):D (P1*2.51 
PHl 02 P1*3.17 PHl D2 P1*3.89 PHl D2 P1*4.62 PHl 
D2):D (P1*5.31 PHl D2 Pl*5.93 PHl D2 P1*6.41 
PHl D2 P1*6 . 72 PHl D2):D (P1*6.82 PHl D2 
P1*6.72 PHl D2 P1*6.41 PHl D2 P1*5 . 92 PHl D2):D 
(P1*5.31 PHl D2 P1*4.62 PHl D2 P1*3.89 PHl D2 
Pl*3.17 PHl D2):D (P1*2.51 PHl D2 Pl*t :92 PHl 
D2 Pl*l.43 PHl D2 Pl*l.03 PHl D2):D (Pl*.719 
PHl D2 Pl*.486 PH1 D2 Pl*.319 PHl D2 Pl*.203 PHl 
D2):D (Pl* . 125 PHl):D 

COL 887. 

"' ... 
"' "' :r 

11.l.5 PPM 

,;;I 
"" ~1 

l 

1\ 
I I 

! 
i 
I 
' I 
I 
' 

A slice of the data obtained from the long-range 
J-resolved experiment is shown in Fig. 2. _J 
Sincerely, 

Andrew Waterhouse 
Assistant Professor 
BITNET: CM0MCF@ VM.TCS.TULANE.EDU 

P.S. I am looking for a used synthesizer for the 
range 50-80MHz . 

CHEMIST 

15 10 

Figure 2 

NMR SPECTROSCOPIST 

5 0 
HERTZ 

~ 
1 

l 

-S - I 0 

Major mid-western U.S. chemical company, Fortune 200 _group, seeks a Senior 
and a Junior· level NMR specialist with polymer background to perform 
methods development, sample analysis and project work using 
state-of-the-art equipment. Ph.D. s are preferred. The Senior position 
calls for a person with industrial experience bf 5-10 years; Junior 1-5 
years. Competitive salaries are commensurate with experience and degree 
level. our client company has an excellent benefits package and is an 
equal opportunity employer. All responses will be answered and treated in 
confidence. All fees are paid by the employer. 

Please submit resumes to: 

Marjorie Remick Associates 
3 Lakeshore Close 
North Tarrytown, NY 10591-1101 
Phone: (914) 631-1401 



UNIVERSITE CLAUDE BERNARD LYON I 

LABORATOIRE DE RESONANCE MAGNETIQUE NUCLEAIRE 

Batiment 721 

43. boulevard du 11 Novembre 1918 
69b"'22 VI LLEURBANNE Cedex 

Tel. 78898124 (seaetariat paste 33.70) 
Villeurbanne, March 16, 1989 

(received 3/29/89) 
Dr B.L. SHAPIRO 
TAMU NMR News Letters 
966 Elsinore Court 
PALO ALTO CA 94303 (USA) 

SERIAL FILE TRANSFER FROM A 3000 TO HP 9000 

Dear Dr Shapiro, 
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We want to describe the connection realized in our laboratory, between 
A3000 and HP9000 (330 series). Data, spectra or images are transferred 
from a CXP spectrometer to the HP computer via a RS 232 cable - The 
serial port C of A3000 is used and the protocol is as it follows: 

1) Conversion of FILE.001 in a ASCII file FILE.ASC using a Fortran 
program (called CXP} written in the A3000 . 

(2) Transmission using the Bruker command 
LIST FILE.ASC/=CO (the HP 9000 is considered as a printer). 

3) Reception using a Basic program (called RS 232} stored in the HP 9000 
and activated before transmission starts. 

4) The program "RS 232" performs the ASCII to binary conversion and 
creates binary files. 

Finally array data [DIM (SI,NE}] are available on floppy disks for 
further processing. Moreover we have written several routines in order 
to draw data and spectra or to display images on a digital plotter. 
Figure la shows the spatial response of a stimulated echoes sequence 
with surface coil and Figure lb exhibits the corresponding isointensity 
curves obtained using the HP contour plot routine. 

Please credit this letter to Professor J . DELMAU as a renewal 
contribution. 

Yours sincerely 

Pierre PIMMEL Hana LAHRECH Andre BRIGUET 
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( a) 

(b) 

Figure 1 : 

Spatial response of stimulated echo sequence using surface coil is given 
by a 0 sin30 law. 

a) 128- x 128 image of a planar phantom displayed on a Bruker system 

b) Cor~esponding contour plot '?n H.P,7475A 





Z•Spec Probes 

(Q) JF JF 18 IR. 

Double Tuned Surf ace Coils with ... 

* Multiple Plug in Coil Sizes 

* 1H/X D . D 1· X(31P-13c) etectlon or ecoup 1ng 

* Remote Tuning 

* High 
1 
H and X channel efficiency 

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. 

~ 1.:-it NALORAC CRYOGENICS CORPORATION 
837 Arnold Drive Suite 600, Martinez, CA 94553 

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

I~ 

NATIONAL HF - NMR FACILITY 
Faculty of Science University of Nijmegen 

Toernooiveld 

HF-NMR 
FACILITY 

Nijmegen, 28-03-1989. 
(received 4/6/89) 

6525 ED Nijmegen 
The Netherlands 
Telephone: xx31-80-612885/613384 
Telefax: xx31 -80-612112 
Telex: 48228 wina nl 

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

Hagie Angle Spinning of viscous liquids. 

Dear Dr. Shapiro 

The tasks of the Dutch National HF-NMR facility at the University 
of Nijmegen have recently been extended with solid state NMR. The 
Bruker AM 500 of the facility has therefore been provided with a solid 
state accessory. This accessory comes with a Bruker MAS probe equipped 
with a 7 mm double air bearing spinner assembly. 

Although we are supposed to do solid state NMR, we are occasionally 
confronted with samples whose physical appearance is far from solid. 
This is because MAS spectra of viscous liquids are often more resolved 
than spectra taken under conventional high-resolution conditions. This 
is generally true when molecular motions in the sample become restrict­
ed, i.e. the molecules can no longer use all degrees of freedom. 

In general, performing MAS experiments on (viscous) liquids is a 
hazard for the probe (and to some of our users mental condition), 
because the liquid is spun out of the rotor and is smeared all over the 
stator. 

We have found a very easy trick to overcome these problems; after 
the spinner has been filled, a piece of Teflon thread seal tape is 
stretched over the spinner opening. Then the (Kel-F) rotor cap is 
pushed into the spinner. This results in a very thight fit of the cap. 
The excess of Teflon tape coming out of the rotor must be cut of very 
carefully with a scalpel knife. It may be necessary to fill up the 
little hole in the Kel-F cap e.g. with paraffin. We have used this 
procedure on liquids with varying viscosity and got excellent results. 
The solutions stay in the rotor and spinning speeds up to 1.5 kHz are 
easily attained. We hope that this little trick will help other 
spectroscopists with their MAS experiments on liquids. 

' G. Nachtegaal A.P.M . . Kentgens 

Please credit this contribution to the account of Prof. E. de Boer. 
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SHEMYAKIN INSTITUTE OF BIOORGA IC CHEMISTRY USSR ACADEMY OF SCIENCES 

PROF. V.F. BYSTROV 

UL Miklukho -Maklaya , . 16/10 
117871 GSP -7 Moscow V-437 
USSR 

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

Dear Barry, 

Tel. 330 -fi6 -38 
Telex 411982 trem S U 

Cable Bioorganika 

April 3, 1989 
(received 4/8/89) 

Title: Spurious Frequencies in 
Modified WM-500 Bruker 
and Their Removal 

Our eight year old WM- 00 Bruker recently was modified 

by AM-type Transmitters f and f 2 . When running spectra 

several shortcomings were yevealed: 1) artefacts in 1D 

spectra, 2) influence of dicoupler setting on S/N, 

3) "grid-like" noise patten in 2D spectra. For instance, 

the S/N in homo-decoupling mode (f2 out of signal region) 

is decreased by 651; when th output power is increased from 

63L to OL. 

The reason is direct 

from the Transmitter f 2 an 

MHz of the H-H Decoupler. 

from the Tripler we put a 

Tl collector power lipe. 

For leveling out the 

the Receiversignals 

the frequency Tripler 166.67 

o decrease the level of pickup 

capacitor 4700 pF in the 

pickup generated by 

Transmitter f 2 we incorpor ted the PIN diode SPOT switch 

(Mini-Circuits PSW 1211) i between the Aspect 3000 compu­

ter 02 output and the Tran mitter f 2 02 input. The Switch 

is under control of the s e pulse generator as the Trans­

mitter f 2 . 

As a result: 1) S/N 

2) when decoupler power 

falls only on 14%, · 3) gri 

With best regards, 

ame 250:1 (it was 160:l before), 

increased from 63L to OL the S/N 

like pattern disappears. 

Sincerely yours, 

ct~ 



NMR SOLVENTS 
from 

........... 
•-• • • 111111 • IAIII"' ...... __,__,,#JI •. 

A ~atheson~ USA Company 

Introductory Sale 

Limited Time-Prices Valid Through June 1989 
Stock Up NOW at These LOW Prices 

HIGH QUALITY!!! LOW PRICES!!! 

They're all checked by 1 H NMR at 400 MHz and they're not 
only highly enriched , they 're very CLEAN and very DRY. 

ENRICHMENT PRICEt 
CAT.NO. PRODUCT MIN.ATOM %D QUANTITY* u. s. $ 

82-00732 Acetone-d5 99.9 10 X 1 g 14. 

10 g 14. 

5 X 10 g 69. 
10X10 g 135. 

82-0501 2 Acetonitrile-d3 99.8 10 X 1 g 22. 

10 g 22. 
5 X 10 g 100. 

82-84077 Benzene-d5 99.6 10 X 1 g 18. 

10 g 18. 

5 X 10 g 75. 
10 X 10 Q 145. 

82-80556 Chloroform-d 99.8 100 g 18. 
5 X 100 g 80. 

10 X 100 g 142. 

1 kg 135. 



ENRICHMENT PRICEt 
CAT.NO. PRODUCT MIN.ATOM%D QUANTITY* 

82-70001 Deuterium Oxide 99.9 100 g 
5 X 100 g 

10 X 100 g 
1 kg 

82-70901 Deuterium Oxide 99.8 min. 10 kg 
25 kg 
50 kg 

82-70002 Deuterium Oxide "100%" 99.96 10 g 
5 X 10 g 

84-70001 Deuterium-depleted Water < 5 x 1 o·5 25 g 
4x25 g 

10 X 25 g 
20 X 25 g 
30 X 25 g 

1 kg 

82-00807 Dimethyl-d5 Sulfoxide 99.9 10 X 1 g 
10 g 

5 X 10 g 
10 X 10 g 

82-00809 Dimethyl-d5 Sulfoxide 99.9 10 g 
(multi-dose septum vials) 5x 10 g 

10x10g 

82-00061 Methanol-d4 99.8 10 X 1 g 
10 g 

5 X 10 g 
10x10g 

*PACKAGING: Organic solvents are sealed in glass ampoules to maintain the high quality of the solvents. 
Dimethyl-d5 sulfoxide is also available in multi-dose septum vials. The waters are packaged in glass screw-cap 
bottles, except for the "100%" deuterium oxide, which 1s packaged in multi-dose septum vials. 

u. s. $ 

45. 
215. 
390. 
375. 

3500. 
8500. 

16250. 

15. 
50. 

25. 
90. 

200. 
300. 
400. 
500. 

12. 
12. 
56. 

110. 

12. 
56. 

110. 

43. 
43. 

171. 
325. 

t Prices are FOB Miamisburg, Ohio for delivery in North America; please request prices for delivery to the other continents. 
Minimum order, $50. 

Please request prices for quantities larger than are listed. 
Please allow us to bid on your annual NMR solvent requirements. 

The other NMR solvents will soon be available; we will keep you informed. In the meantime, please ask us for any 
compounds in which you are interested. We have many more comr)Ounds than are listed in the Interim Price List 3/88 
and we are now in a position to carry out many custom syntheses. Please call us with your requests . . ~,_ .... .. ·-··· ... ···~ .......... ,,. .. 

A Matheson~ USA Company 

3858 Benner Road • Miamisburg, Ohio 45342 
(513) 859-1808 • (800) 448-9760 • Telex: 288278 • Fax: (513) 859-4878 
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VNIVERSITY OF CALIFORNIA, SAN FRANCISCO -···· 

BERKELEY • DA VIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO i \ SANTA BARBARA• SA:S.TA CRUZ 
I i -'------------------------ ;---------

April 14, 1989 
(received 4/19/89) 

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

.... __ ..... 

MAGNETIC RESONANCE UNIT 
. University of California Service 

Veterans Administration Medical Center 
4150 Clement Street ( 110) 
San Francisco, California 94121 
(415) 750-2146 

RE: 1H NMR Spectra of Human Brain 

Dear Dr. Shapiro: 

For the past two years we have been performing image localized NMR Spectroscopy 
on human organs using a 2.0T Philips MRI/MRS System. Several other 
investigators have reported water-suppressed 1H NMR spectra of human brain using 
stimulated echoes. A problem with this approach is a 50% loss of S/N due to the 
stimulated echo and a further loss of S/N due to J-modulation. 

Recently, Dr. Hoby Hetherington in this laboratory implemented a modified ISIS 
1 technique for 1H NMR using homogeneous coils; thus image-selected 1H NMR 
1 spectra can be obtained from any region of the brain without the S/N losses 

associated with stimulated echoes. The pulse sequence is shown below: 

KDIFm> ISIS SEOJEN2 

14"'TF/2 ~ 

mnmm AAA ,A, ~~_..--IJ___.l ____ l_t>_ 
.. 

• mm m1wm1 I- ~Hl®I 
mm · Ill 

DANT!! wa1er Vnlumo loc11l211lon Oltar Voluire 
aippre1111ion Pul.sM 
lrlth grmiiant 
dafocuain; 

presa111rn1lon whh ISIS 
wi1lt i;r•dienl 
1lcr11c11ssin& 

mm 

mm mm mm 

Scmi-seleclivo 
spin echo sc1111eoco 

1'ns1 
Acqulshion 
Sa1ura1l1111 
Pulse 

The pulse sequence, minimizes lipid subtraction errors by saturating parallel slices 
outside the VOi with sine-cos pulses and dephasing gradients. Further localization 
is achieved using an ISIS sequence with B1 insensitive hyperbolic secant pulses and 
a post acquisition saturation pulse (PASP). Water suppression is achieved using 1-
1 pulses, (optimum 1.9 ppm), DANTE presaturation and gradient pulses. Data was 
acquired from the brains of normal volunteers (TR=3s, TE=l00ms). 
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The outer volume suppression pulses re uced the lipid signal by a factor of 10, " 
minimizing possible subtraction errors. In contrast to STE, ISIS allows semi-
selective pulses to be used for both the xcitation and refocusing pulses. When 
combined with a DANTE saturation pulse, the water was reduced by 103 to 105 _for 
TE's of 20-100 ms. A typical spectrum cquired from a 100cc volume of white 
matter in the parietal lobe (TE=l00ms) ing 64 scans, (3.2 min.) is shown. The 
excellent localization afforded by the mo · ed ISIS sequence detected normal brain 
lactate, identified by its chemical shift an 7.4 hz coupling constant. 

In addition to this work, Albert Thomas is implementing a 1H double quantum 
filter for our whole-body system. We are applying these techniques to study the 
effects of various brain diseases on hum metabolism. 

MICHAEL W. WEINER, M.D. 
Asfociate Professor of Medicine and Radi logy 

In-vivo NMR Spectroscopy 
The Department of Radiology of he University of 
Iowa, College of Medicine invit s applications for 
a position in NMR spectroscopy. The University Hospitals 
has a 1.5 T whole body MR syste with spectoscopic 
capabilities and has initiated esearch aimed towards 
eventual clinical application o in-vivo MR spectroscopy. 
The successful candidate will d velop an active research 
program and collaborate with ot er investigators. A Ph.D. 
in Chemistry, Biochemistry or r lated field is required. 
Experience with in-vivo NMR is referred. Academic rank 
commensurate with experience. ontact: E.A. Franken, Jr., M.D., 
Professor and Head, Department f Radiology, University of Iowa, 
1owa City, Iowa 5224l. Women nd members of minority groups 
are encouraged to apply, • The U iversity of Iowa is an 

· Affirmative Action/Equal Opport nity Employer. 



"1/V\R WITH A FUTURE 
If you're a professional looking at the future of 
NMR, you'll find that future at Varian. We offer 
the opportunity to bring your skills and 
knowledge to a company that's dedicated to 
listening to its employees. Varian's reputation as 
an electronics innovator is based upon 
supporting the talent and technological exper­
tise of our team. The commitment to our 
employees creates both a strong function for 
success and provides you with the career 
choice essential to professional growth. 

We'll be conducting discrete local interviews at 
ENC for the following opportunities. If you're 
interested and possess the necessary qualifica­
tions, we'd like to talk to you. Just ask any 
Varian representative to help arrange a 
personal interview at your convenience. Don't 
let this opportunity pass you by-take control 
of your future today. 

\\cat\oY\5 
~t?YY\\S'tS Opportunities exist 

in the California, New Jersey, 
Japan and West Germany applications 
laboratories. Responsibilities include applica­
tions research and development, customer 
demonstrations, assisting in instrument evalua­
tion, product development, and technical pre­
and post-sales support activities. Prerequisite 
skills and experience include liquid-state NMR 
including multiple quantum NMR, biochemical 
applications of NMR such as phase sensitive 
N0ESY in H20, along with computer and NMR 
pulse sequence programming. BS in Chemistry 
required ; PhD preferred. 

so\es e~to\'\'les 
~e{'fe5 Available positions 

exist worldwide, including 
the U.S., Japan, and Southeast Asia. These 

positions are responsible for all sales activities 
related to specific research magnetics products, 
including developing and implementing sales 
strategies, planning and making sales calls, 
and establishing and fostering professional 

sales relationships with customers. BS in 
Science or Engineering required plus a 
minimum of three years technical selling 
experience, preferably in NMR instrumentation. 

IIJef,oP\\\\'~ ,~ • eer E.Y\g\V' Using your 
knowledge and at least two years 

experience in high-field NMR, you will evaluate 
new designs for performance, reliability and 
compatibility. Working in the Quality Engineer-
ing Group, you will be actively involved in high­
field NMR applications, including liquids, solids, 
and microimaging. BS in Electrical Engineering 
or an MS or PhD in Chemistry or Physics, with 
the ability to electronically troubleshoot NMR 
spectrometers, required. 

A lead technical 
position in spectrometer 

development, principle responsibilities 
include specification design and evaluation of RF 
electronics, digital interfaces and other 
computer-controlled hardware, as well as 
coordination of other functional project 
activities. An advanced degree in EE or Applied 
Physics, and design experience in computer­
controlled instruments or similar projects, is 
necessary. Two or more years of industrial 
experience, as well as a working knowledge of 
project management and product release 
procedures, are also required. 

A Fortune 500 company, Varian offers an 
excellent salary and benefits package that 
includes profit sharing, 100% tuition reimburse­
ment, and a 401(K) retirement and savings 
plan. Please send your resume to Varian 
Associates, Human Resources Dept, 611 
Hansen Way, MIS 0-315S/Z, Palo Alto, CA 
94303. We are an equal opportunity employer. 

varian@ 
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Solid State NMR 
A 3-day intensive course. June 14-16 198 ,>, Nijmegen, The Netherlands. 

In the last decade solid state NMR has developed from a lesearch tool for few to a routine analytical tool for 
many. Nowadays almost all major research facilities (university as well as industry) have access to solid state 

The purpose of this course is two fold: 
NMR equipment. I 
- to provide those who are involved with the daily oper~tion of solid state NMR equipment with a better 
understanding of the underlying principles of solid state NMR theory. 
- to show users and potential users of solid state NMR the P,<>ssibilities of its technique with respect to materials 
research. Both routine techniques and recent developments will be covered. 
The course will be a mix of theory and applications, witti the understanding that it is not necessary to fully 
comprehend the theory in order to be able to appreciate iJ. applications. Besides lectures, there will be ample 
opportunity to discuss course subjects and real-case proble+ s brought in by attendees. There will also be a visit 
to the National SON NMR facility at the University ofNiji egen. 

Topics to be covered: I. 
- Basic spin interactions and solid state NMR techniques: high-power homo- and heteronuclear decoupling, magic 
angle spinning, cross-polarization, quadrupole NMR and two-dimensional NMR. 
- Application to organic materials: characterization, molecul

1
ar motions and aligment effects in polymers. 

- Application to inorganic materials: organometallic complekes and silicates. 
- NMR imaging of materials: the study of absorbed fluids iri materials. 

Who should attend: I 
The course is meant for those who are either involved with NMR directly and who want or need to know more 
about solid state NMR or for reseachers in the field of mat1erials who want to obtain insight in the possibilities 
of solid state NMR. For this last group it would be helpful lif they have a basic understanding of pulse NMR of 
solutions, for instance at the level of the textbook "Pulse al d Fourier Transform NMR" by T.C. Farrar and E.D. 
Becker, Academic Press 1971. 

Course leader and lecturers: 
Prof Dr Ir Wiebren S. Veeman (Course leader) studied TCFhnical Physics in Delft (1967) and obtained a Ph.D. 
degree in Physics in 1972. After a postdoctoral stay at the IBM research Laboratory in San Jose, U.S.A. , he has 
since been employed by the University of Nijmegen, currelitly as a Professor in Physical Chemistry. 
Prof Dr Hans W. Spiess has been Professor in Macromol~ ular Chemistry in Mainz and Bayreuth. Presently he 
is director of the Max-Planck Institut for Polymer Forschudg in Mainz. 
Dr Arno P.M. Kentgens studied Chemistry in Nijmegen where he obtained (cum laude) the clrs degree in 1983. 
A Ph.D. degree was earned in 1987 with a thesis about sevbral aspects of solid state NMR. After a short period 
in the Philips Research Laboratory in Eindhoven he is noJ I the manager of the National SON Solid State NMR 
facility in Nijmegen. 
Dr Alex de Groot studied at the University of Amsterdam ~nd finished with a clrs degree in Chemistry in 1981. 
He obtained a Ph.D. degree in Biophysics in Leiden in 198~ and has since been employed by Shell, Amsterdam. 
There he was directly involved in the application of NMR 

1
imaging to materials research. Currently, he is group 

leader of the NMR Group of the analytical section of Koninklijke/Shell Laboratory, Amsterdam 

Dates/Venue: June 14-16, 1989 / Hotel Valmonte, Nijmj gen, The Netherlands. 
Fee: Dfl.1975,- including course material and full board and lodging during the course. 
Organisation, Registration and Inrormation: NationJl Council for Continuing Education in Science in 
The Netherlands (Orgaan voor Postacademisch Onderwijs lin de Natuurwetenschappen), Schipholweg 94, 2316 
XD Leiden, The Netherlands. Tel.: inL 3171214155, Fax. , int. 3171226549. . I 

ORGAAN VOOR POSTACADEMISCH ONDERWIJS NATUURWETENSCHAPPEN 
SCHIPHOLWEG 94 2316 XD LEIDEN TEL 071-21 4155 POSTREKENING 4272295 ABN -BANK OEGSTGEEST REI\ NA 56 69 19 478 



NMR Data Processing Stations 
FMR announces an inexpensive alternative for 

NMR data processing using IBM compatible PCs. The 
turnkey data stations come configured ready to process 
NMR data utilizing Hare Research's Felix/PC(tm) soft­
ware. This software is supplemented with a mouse 
oriented, menu based, user interface and expanded plot­
ting capabilities supplied by FMR. The menu software 
greatly increases the "user friendliness" of the processing 
software for the new and occasional users. The command 

line interface remains in place at all times for the experi­
enced user. 

The NMR user can use his current PC and print­
ers/plotters with the software modules below and be 
processing and plotting NMR data for $1000.00. Alterna­
tively, he can purchase a turnkey system such as those 
described below with the desired software and accessories 
and begin processing and plotting data immediately for as 
little as $ 5000.00. 

Mix and Match Modules· 
✓ lDFT Processing Software. 
✓ Multi-D Processing Software (Available later in89.) 
✓ Data transfer translation programs. 
✓ Printers (dot matrix, Postscript or PCL lasers). 
✓ HPGL Compatible Plotters. 
✓ Ethernet communications systems. 

✓ Subscription Software Support 
• Expanded user manuals. 
• User newsletter. 
• Telephone assistance. 
• Free software and manual revisions while under sup­

port contract. 
• Organized Bug report collection and feedback in 

newsletter. 
• New feature incorporation based on: 

1. Number of requests. 
2. Difiiculty of request incorporation. 

** FMR solicits feedback on the desirability of an PC 
modem Bulletin Board to be included in the above 
Support Package. Also should a reduced rate Support 
Package be available with Bulletin Board assistance 
but without telephone assistance. 

l,t•enr.i : ... I ~•II l1 ••t • . DI 'P ,. 
. 
. 

EB,181 
[thylb..:r:Wl,l¼ 

in C>Cll 
1, July 1988 
_. .... llll .. ' I 

n···-·· "'' 
_ .. . ILK5Z : '"' ~ . P2' ""' fii'•1out lirwbro..i. , .. 

t~t ... Fo : lll,1112:34 -· IPILS ..... R•C1JCl• ti,_ 3.84 s .._, ... of/ 
IHs,lw ,.4p,.. 

Spin "t• 2:<m 

Pion.- W lJ II 
<rilf'lllliCl'I land 

I •lz• ,• ll ,,. 

i-,.. ----- - plat u:ale ,75p,pv• 

7 ' s • ) 2 ¢g~:ii:ixl§:I~~ 

✓ PCDS-1 10 second 8k point CFFT 
16 MHz 80386SX/80387SX 
1 MB Main Memory 
Floppy 
40 MB Hard Disk 
EGA Graphics 
Mouse 
lD Software 

✓ PCDS-2 5 second 8k point CFFT 
20 MHz 80386/80387 
Floppy 
1 MB Main Memory 
80 MB Hard Disk 
VGA Graphics 
Mouse 
lD Software 

✓ PCDS-3 0.25 second 8k point CFFT 
25 MHz 80386/80387 
Floppy 
2 MB Main Memory 
8 MFLOP Floating Point Array Processor 
130 MB ESDI Hard Disk 
VGA Graphics 
Mouse 
lD Software 



Instrumentation. Note 7 
"Shimming" 

One operator adjustable parameter which has an 
immense influence on the quality of NMR data obtained is 
the adjustment of the field homogeneity. This process is 
commonly refened to as "shimming". The name derives 
from the process used for adjusting the homogeneity in 
large electromagnets. Back in the "good ole days" the field 
homogeneity was adjusted with a wrench to physically 
move the magnet pole faces as parallel as possible. This 
adjustment was the equivalent of the supercon Z or the 
electromagnet Y. The wrench adjustment was supple­
mented by adding small thin objects at strategic locations · 
between the magnet coil and the magnet pole faces. These 
thin objects provided· a method of adjusting the pole face 
gaps with higher order corrections. The thin objects were 
called "shims". Adding, subtracting and moving of these 
"shims" acquired the name shimming. 

Today most NMR spectrometers use supercon­
ducting magnets and the homogeneity is adjusted with 
small coils of specific geometry fed by carefully regulated 
power supplies. Each coil is designed to have a specific 
field correction. These coils have the major field correct­
ing capability "resembling" the shim name; i.e., Z1, Z2, Z3, 

Z4, Z 5
, X, Y, ZX, ZY, XY, X 2

- Y2, Z 2X, Z2Y, ZXY, Z(X2-

Y2), X3 and Y3. These coils never generate "pure" field 
corrections even when they are perfectly constructed. 
Each shim generates an "impure" correction field. Intrin­
sic in the design of these shim coils is a geometrical 
relationship by which each shim generates impurities with 
a specific relationship to the desired gradient, such as, Z 
and X impurity in a ZX shim. There are many different 
designs of the shim coils; but from the users point of view, 
the shim design with the least impurities (therefore the 
least interactions) is the most desirable. If all the shims did 
not interact to some degree, shimming would be a simple 
adjustment of the shim controls to maximize the lock 
signal. The minimum interaction shim set produces the 
.easiest shimming process. The ease of shim adjustment 
translates to a higher quality of NMR data and more 
sample throughput. Judging by a non scientific approach 
(feel) and a scientific approach (field plotting and regres­
sion analysis) on a necessarily limited number of instru­
ments, the Bruker shim sets were the easiest to shim. 
· The NMR operator can save a lot of potentially 
wasted time by getting some sample related areas under 
control before starting the shimming process. Some of 
these areas have a tremendous influence on the resolution 
and lineshape which obtained, as much or more than the 
shim controls themselves. For best results, give some 
attention to the following areas: 
• Use a good thin wall NMR tube to maximize the filling 

factor and minimize the spinning sideband. The thin­
ner the tube wall the more sample will be in the receiver 
coil; therefore, the better the sensitivity. An irregular 
tube can "bounce in the probe and generate spinning 
sidebands. Irregular tubes can also modulate the probe 
tuning and induce RF spinning sidebands. RF spinning 
sidebands differ from normal spinning sidebands by the 
fact that they are of a different phase than the main 
NMR signal. The higher the tube precision, the less the 
spinning sample will modulate the probe tuning. RF 
spinning sidebands are more prevalent in today's high 
sensitivity (i.e., high Q) probes. 

• The sample should be in the probe to a depth such that 
the bottom of the sample is more than half the receiver 
coil length below the receiver coil. The sample depth 
needs to be more than twice the receiver coil length. 
Both of these conditions are due to the magnetic 
susceptibility changes at the ends of the solvent. Most 
solvents used in NMR have a larger magnetic suscepti­
bility than the materials of which the probes are con­
structed. These "end effects" are difficult to shim away 
and are particularly damaging to low order lineshape. 

• The sample should be free of particulate matter. Many 
samples when examined with a magnifying glass con­
tain solid particles. Solid particles have a different 
magnetic susceptibility than the surrounding solution, 
which can reduce the field homogeneity. Further inter­
ference is generated as the particles move in a spinning 
sample. In bad cases, the particles are magnetic. 
Examine the tube in a magnifying glass between the 
poles of a small magnet. If when the tube is moved from 
one pole to another, the particles jump from one side of 
the glass to another, there is a problem. Having either 
magnetic or non-magnetic particles in the sample is a 
very common occurrence. Check your sample with a 
magnifying glass!! 

• . The sample and probe temperature should be equili­
brated and controlled. Temperature gradients in the 
sample decrease the homogeneity. This is particularly 
true when using proton decoupling. The decoupling 
power must be controlled to a level which minimizes 
the generation of temperature gradients inside the 
sample. The problem is worse in water samples, in 
large tubes, and when the decoupling power is gated on 
and off during an experiment. 

In the next Instrumentation Note, as the shimming process 
is explored further, some instrumental areas that need to 
be determined and controlled before the shimming process 
starts will be discussed. 



Dear Barry: 

NAVAL RESEARCH LABORATORY 
WASHINGTON, D.C., 20375-5000 

368-45 

April 11 , 1989 
(received 4/17/89) 

MEASURING TRANSLATIONAL DISPLACEMENT PROBABILITIES 

Recently we have been rediscovering bounded diffusion as a way of extending our materials imaging studies 
to smaller dimensions. Many samples contain compartments of fluids for which the distribution of compartment 
diameters is of interest, but not the spatial location of each compartment. One approach to measuring this 
distribution is to study the interruption of molecular diffusion caused by the compartments walls. Stejskal and 
Tanner [1] and others [2] have demonstrated that the pulsed gradient spin echo experiment allows this effect to 
be observed. Though this is an old technique, it has never gained wide popularity because of experimental 
difficulties and a relatively complicated analysis. We have slightly modified this experiment such that it is less 
error prone and the analysis more friendly. 

The experiment, a constant time pulsed gradient stimulated echo, is outlined in figure 1. The problems of 
generating two identical gradient pulses are eliminated by switching the gradients while the magnetization is 
along the static field, and allowing the gradient to stabilize prior to rotating the magnetization into the transverse 
plane. To avoid offset problems associated with the strong gradients (1.06T/m), intense pulses (90°=2.5 µ) and 
a short sample (0.4cm along the gradient direction) are used. Phase cycling eliminates residual transverse 
magnetization and T 1 effects. 

The constant time experiment allows us to map out directly the probability of translational magnetization 
displacement, which for these samples where spin diffusion may be ignored is equivalent to the probability of 
translational molecular displacement. The echo intensity as a function of gradient strength is 

S(g) = f p(r0 ) f P(r0 I r,td) exp[iyog-(r- r0 )] dr dr0 

where p(r0 ) is the initial concentration as a function of the initial position, r 0 , and P(r0 I r,td) is the probability that a 
spin initially at r O will move to r within a time td - S(g) may be Fourier transformed relative to yog (units cm-1, and 
conjugate units cm) . The Fourier transformation of the exponential approaches a delta function at x=r-r0 , 

yielding 

l(x)=f p(ro) P(ro I (ro+X),td) dro. 
l(x) is simply the convolution of the initial spin concentration and the probability of displacement by x. For free 

diffusion the initial concentration and P(r0 l(r0+x),td) may both be assumed to be independent of r0 , and l(x) maps 
out the probability of molecular displacement (Gaussian) along the gradient direction. This is shown in figure 2 
for water. The self-diffusion coefficient is easily obtained from the "linewidth" of l(x). 

For bounded diffusion confined to a container of perfectly reflecting walls, l(x) is the auto-correlation function 
of the compartment's shape along the gradient direction. In this case the compartment width may be read 
directly as half of the extent of l(x) (displacements from +I to -I are allowed in a container of.width I). This is shown 
for yeast cells in figure 3. 

By following the temporal development of l(x) for various times td, the different mechanisms of translational 
displacements may be identified: the Gaussian response of free diffusion broadens as the square-root of time; 
for bounded diffusion l(x) remains constant for times larger than the mean diffusion time across the 
compartment; permeable membranes yield a response which is a combination of these two; and for wall 
relaxation transverse spin magnetization is destroyed for large displacements. 

By this technique it is possible to distinguish among various diffusional processes, and to measure diffusion 
coefficients and critical dimensions in a straightforward manner. The signal from each compartment adds 
coherently resulting in a large S/N gain which in turn allows for very large gradients and high resolution (0.1 µ). 

D.G. Cory A.N. Garroway 
Code 6122, Chemistry Division 
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2. D.E. Woessner, J. Phys. Chem. fil (1963) 1365. 

R.C. Wayne and R.M. Catts, Phys. Rev . .1fil (1966) 260. 
B. Robertson, Phys. Rev . .1fil (1966) 264. 

-20 -10 0 10 
displacement microns 

yeast 

5 ms 
20 11\S 
100 115 

20 

5 ms 
20 ms 
100 DIS 

F,,. 3 

-90 -70 -50 -30 -10 10 30 50 70 90 
displacement microns 

P.T. Callaghan, K.W. Jolly and R.S. Humphrey, J. Colloid Int rface Sci. .9J (1983) 521. 



The Frythe, Welwyn, Hertfordshire, England, AL6 9AR • Telephone Welwyn Garden (0707) 325111 : Extension: 

Facsimile No. Welwyn 7482 . Cable ESKAYEF Welwyn Garden City . Telex 261347 

Smith l~hne &French Research L1m1ted 
Dr BL Shapiro, 
TAMU NMR Newsletter, 
966 Elsinore Court, 
Palo Alto, CA 94303 

Dear Dr Shapiro, 

A SMITHKLINE BECKMAN COMPANY 

PARSNIPs and Proteins 

31 March 1989 

(received 4/15/89) 

At the Frythe, we have developed a program for simulating the partial proton nmr 
spectrum of a protein, based on the ring current shifts of several aromatic and aliphatic 
amino acids, derived from X-ray crystal structure co-ordinates, and also for predicting 
interresidue nae's -for the same amino acids. True to form for nmr spectroscopists, this 
program was quickly dubbed PARSNIP (frogram for Analysing Ring current ~hifts and ~OE's In 
froteins) (1). 

Recently we have used this routine to help us make several key assignments in the proton 
nmr spectrum of cardiac troponin C (cTnC). cTnC is one of a family of highly homologous 
calcium-binding proteins (e .g. calmoduli~ CaM and skeletal troponin C sTnC). It has 
Mr:18,000, which on our elderly AM360, makes it "large" on the nmr scale (but not necessarily 
on the biochemical scale). The rigorous sequence-specific assignment procedure, based on 
COSY and NOESY, was therefore largely ruled out, and we have relied instead on a combination 
of nmr experiments plus PARSNIP to give us some clues for assignment. 

No x-ray crystal structure co-ordinates are available for cTnC at present; however, the 
structures of CaM and sTnC are available. We mutated the CaM structure to obtain a working 
model for cTnC, using bits of the sTnC structure where appropriate (e.g. the N-terminal 
helix, absent in CaM, but present in sTnC and cTnC). After a period of molecular mechanics 
with the package AMBER (2), we obtained a reasonable working model of cTnC. 

In Figure l, the PARSNIP simulated partial spectrum is shown compared with the 
experimentally observed proton nmr spectrum. Some of the assignments are marked in on the 
simulated spectrum. Overall, there is a good match of the predicted and observed profiles of 
the aliphatic and aromatic regions, and also with respect to the upfield and downfield 
shifted resonances in both regions. 

368-47 

Using these clues as a starting point, we combined them with Ca2+ titration, COSY and 
1-D and 2-D NOE data, plus the NOE prediction routine of PARSNIP, to make assignments for all 
Phe residues (Tyr residues were assigned previously (3)). We also assigned some Met, Leu and 
Ile, and some Ha proton resonances. These are shown in Figure 2. Interestingly, the only 
incompatible prediction of the PARSNIP program is for V28Y 1 . This residue is in a region 
of extensive mutation and insertion, in what was a Ca2+ binding loop in CaM, but no longer 
retains this function in cTnC. The chemical shift of this amino acid would seem to be a 
result of some anomalous geometry in this region. 

Nevertheless, we are confident of having constructed a useful working model for cTnC, 
obtained a consistent set of assignments, and are currently using these to clarify some 
drug-binding studies. This work is soon to be published. We hope this contribution will 
stave off some pink and green ultimatums on Dave Reid's subscription. 

Best wishes, 

Lesley Maclachlan 

1. Reid D G, Saunders MR: J Biol Chem, _264 (4), 2003 (1989). 
2 . Wiener PK, Kollman PA: J Comput Chem, 2(3), 287 (1981). 

Wiener PK, Kollman PA, Nauyen D T, Case DA: ibid, 7, 230 (1986). 
3. Hincke MT, Sykes BA, Kay CM, Biochemistry, 20, 3286 (1981). 
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Figure 1: PARSNIP (lower) and experimental (upper) spectra. 
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Figure 2: Assignments in the 'H-NHR Spectrum of cTnC. 
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T here's only one way to be certain 
you're getting the best NMR system­
test it yourself. Challenge its capabil­

ities with your samples. Compare its results 
against your requirements. 

See for yourself how GE spectrometer 
and CSI imaging systems measure up. 

In RF performance 
For outstanding 
RF stability in 

, phase-sensitive 
work, inverse 

, transfers and 
INADEQUATE 
experiments: 

Amplitude stabil-

.... ' 
"""' 

HDHAHA of Strychnine on an Omega 600 

ity of .043 % in 90 ° 
pulse test of single 

acquisition in doped 
water, repeated 10 times. Amplitude 
stability of .17% with I microsec. pulse. 
■ Average deviation in 13 ° test of 0.5 % in 
amplitude, representing stability of 0.07° 
in phase. 

High-performance 200 kHz ADC with 
up to 32 MByte of 64 bit on-board 
memory for direct acquisition of 
experiments into memory. 

In gradient control 
The GE Acustarm and Microstarm 
shielded gradient systems improve 
image quality and localization by 

• 
© Copyright 1988 General Electric Company 

• 
eliminating eddy current effects for 
submillisecond settling times and better 
signal-to-noise performance. They 
also expand applications into · 

oil core analysis, chemical tOXu • ,_ 
icity testing, and monitoring ' ·l 

of microscopic processes , 
and reactions. .., · __ 

~ I 
In data processing · · · 
GE opens NMR data pro-
cessing and system opera- .. 
tion to users at every level 1?}. . ·­
of expertise. 

Mouse-directed panel UNIX 
menus let beginners use the 
system immediately. And programming 
designed by GE specifically for NMR 
applications lets experienced users attempt 
the most complex experiments. 

In customer service and support 
At GE, we're with you before and after the 

sale, with convenient financing packages 
·111 and prompt service-as well as equip-

}
. ment upgrades, software updates and 

advanced applications. 
' To arrange a demonstration 

or for more information, write 
. ., us today at 255 Fourier Ave., 

Fremont, CA 94539. 
Or call 800-543-5934. 

You'll be pleased with 
the results. 

GE NMR Instruments 



Alpha HOR 
The New Standard in Digitizer Performance 

Dynamic range vs. spectral width; spectral width vs. 
digital resolution . Trade-offs have been required due to 
NMR system hardware limitations. With the Omega™ 
Data system's Alpha HOR digitizer, no trade-offs are 
necessary. As shown in Figure 2 with a 16-bit dynamic 
range, 200 KHz spectral width, 64-bit complex acquisi­
tion word size, and up to 32 MBytes (4 MWords com­
plex) of on-board acquisition memory available, the 
spectrometer is no longer the limiting factor when 
designing the most demanding experiments. Other 
outstanding features of the Alpha HOR include variable 
dwell periods,! phase shifts of each sampled data point 
as small as 0.05 degrees, and segmentation of the 
digitizer memory into as many as 64K blocks. These 
features further distinguish the GN-series spectrometer 
equipped witti the Omega Data System as the leader in 
NMR technology. 

© Copyright 1988 General Electric Company 

Fig. 1 
The Alpha HOR digitizer. 

CF,COOO 

CFC~ 

60000 40000 20000 0 - 20000 - 40000 -6CXXX) -80000 -100000 -120000 Hz 

Fig. 2 
200 KHz spectral width 19F spectrum acquired on a 
GN-500 Omega System. Note the extremely flat baseline 
obtained with the Alpha HOR. 

GE NMR Instruments 
255 FOURIER AVENUE, FREMONT, CA 94539 
(415/ 683-4408, TELEX 910 381 7025 GE NMR FRMT 
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telefoon 020 - 548 5366 

VRIJE UNIVERSITEIT 

VAKGROEP FYSISCHE EN 
THEORETISCHE CHEMIE 
Sectle Fyslsche Chemie 

FACULTEIT SCHEIKUNDE 

To: Professor Bernard L. Shapiro 
966 Elsinore Court 
Palo Alto, CA 94303, USA. 
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Jumping Spins cause Jumpy Fields. 
March 7, 1989 
(received 3/30/89) 

A Fundamental NMR Tribute to Cor MacLean. 

Dear Dr. Shapiro, 

I like to present this contribution at the occasion of the recent retirement (February 1989) of Cor MacLean as Professor of 
Physical Chemistry at the Vrije Universiteit Amsterdam. The fundamental NMR work of Prof. Maclean and his 
cooperators has always been well received by the NMR community. The main topic of his research interest is the study 
of oriented molecules under the influence of external forces, such as electric and magnetic fields or in liquid crystals. A 
good survey of the work performed by his group can be found in three review papers (1-3). 

Working myself on Biomedical NMR applications, I recently encountered the manifestation of a fundamental property of 
Nuclear Magnetic Resonance. The title stands for the observation that the longitudinal nuclear magnetization contributes 
to the magnetic resonance field. 
In the infancy of NMR, Dickii:ison (4) considered the possible contribution of the nuclear magnetization to the magnetic 
field. He concluded that it could be ignored, an assumption that has persisted to the present day. 
Many methods for the detection of the 1 H signal of lactate in tissue have been published. An attractive one to me and my 
collegues Peter Huijing, Koert Zuurbier and Jaap Bulthuis was the editing method proposed by Williams et al. (5), where 
the water is suppressed and the lactate methyl signal is obtained by a spin-echo difference measurement using the pair of 
pulse sequences: 

1331 - l/2J - 2662 -l/2J - AQ [a] 
aoo 1331 - l/2J - 180 -l/2J - AQ [b]. 
I tested the 2 sequences separately using both D2O and H2O as solvent, without field-frequency lock. The result was 

puzzling at first sight (Fig. 1). Seq. [b] in H2O consistently deviated in phase by some 30°, all measuring conditions 

being the same. Further investigation showed that the same phase shift occured for all resonances in the sample. 
Realizing that the only difference between the experiments involves the nuclear species of the solvent, we convinced 
ourselves that we were observing a change in magnetic field in the second halve of Seq. [b] due to inversion of the nuclear 
water magnetization! A calculation shows that the inversion of 100 M of protons in a superconducting magnet causes a 
change in the magnetic field of about -0.0025 ppm due to the bulk volume nuclear susceptibility; this quantitatively 
agrees with the observed phase shift. 
The effects of the change in magnetic field after an rf pulse can show up in many ways, in particular at high magnetic 
fields in samples containing large amounts of protons. A unique feature is its transient nature, as spin-lattice relaxation 
and the lock system try to restore the equilibrium magnetic field during the acquisition of the FID. Fig. 2 shows the 
lineshape of the acetone resonance when the H2O resonance is rotated independently. In spin-echo experiments, both 

signal phase, shape and position will depend on the echo distance. In the above experiment, Seq. [b], phase shifts up to 
1000° have been observed. In 2D experiments the longitudinal magnetization varies widely as a function of t 1, and a 

contribution to t1 noise results. A preliminary, extreme example is shown in fig. 3. 

References: 
I. P.C.M. van Zijl, B.H. Ruessink, J. Bulthuis & C. MacLean, Acc. Chem. Res. 17, 172 (1984). 
2. E.W. Bastiaan, P.C.M. van Zijl, C. MacLean & A.A. Bothner-By, Ann. Rep, NMR Spectr. 19, 35 (1987). 
3. E.W. Bastiaan & C. MacLean, NMR, Basic Prine. Progr., in press (1989). 
4. W.C. Dickinson, Phys. Rev. 81, 717 (1951). 
5. S.R. Williams, D.G. Gadian & E. Proctor, J. Magn. Reson. 66, 562 (1986). 
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Finally, would you please forward the next issues of the Newsletter to: Dr. J. Bulthuis, Department of Physical and 
Theoretical Chemistry, Faculty of Chemistry, Vrije Universiteit, Boelelaan 1083, 1081 HV Amsterdam, The 
Netherlands. 

Dr. Hommo T. Edzes, Coordinator Biomedical NMR Research 
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Fig. 1. Lactate selection in D2O and H2O at 400 MHz 

using pulse sequences [a] and [b] at 400 MHz. l/2J=34 ms. 

The additional peak is of t-butanol. Note the overall phase 
shift in the lower spectrum [b]. 
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Fig. 2."Lineshape of 1% acetone in 90% H2O and 9% 

acetone-"6. Water and acetone magnetizations are rotated 

separately using 1 I and 11 pulses. The rotation of the 
water magnetization is given in°. 

Fig. 3. 4-scan 2D COSY spectra of 1 % acetone in 80% H2O, locked on 19% acetone-d6. Left, using hard 900 pulses 

which 'hit' the water magnetization; right, using actone-selective 11-pulses. Note the difference in the t1 noise ridge. 

Spectral width in both dimensions is 50 Hz. 



United States 
Department of 
Agriculture 

Agricultural 
Research 
Service 

Professor Barry Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

North Atlantic Area 
Eastern Regional 
Research Center 

600 East Mermaid Lane 
Philadelphia, Pennsylvania 
19118 

(received 4/14/89) 

Subject: Observation of Polyhydroxybutyrate in Soybean Bacteroids. 

Dear Barry, 

In connection with our ongoing program in the study of symbiotic 
plant systems, we have attempted to quantify the level of Polyhydroxybutyrate 
(PHB), an energy-rich storage polymer, in intact soybean root nodules using 
l 3 C NMR spectroscopy. It is well known that the infecting bacteroids 
encapsulated within the root nodules contain up to 50% by weight, of PHB. Our 
initial attempts to observe this presumably mobile polymer (1) in intact 
nodules using our 400 MHz 13c solution spectrometer gave marginal results. 
As reported earlier (2) only two resonances at 41.1 and 21.26 representing the 
CH2 and CH3 groups were evident. In addition, the CH2 resonance, had less 
than 50% of the intensity of the CH3 resonance (2), due to its lack of polymer 
backbone mobility (Fig. 1 a). 

Attempts to observe this polymer in the intact nodules with our Bruker 
300 MHz MSL spectrometer in the 13c CPMAS mode at various contact times 
gave even less satisfactory results. Presumably, the 13 C solid state spectra are 
dominated by carbohydrates, proteins, and lignin component resonances 
residing in the cortex surrounding the interior bacteroid-infected matrix. 
Even at contact times as long as 2 ms, little evidence of the PHB resonances 
appeared (Fig. 1 b ). 

In order to circumvent this problem, we surgically removed the 
bacteroid-rich inner matrix of our two month old nodules, dried them, and 
examined them by 13 C CPMAS as a function of contact time. At a contact time 
of 0.1 msec, we observed a spectrum com,pa:rable th that given by the intact 
nodule at 2 msec, i.e., little evidence of---PHB. However, as we increased the 
contact time, the more mobile PHB resonances began to dominate the spectrum 
(Fig. le). This is in agreement with Sander's findings (1) that PHB can be 
highly mobile. Evidently, it is essential to remove other relatively mobile 
polymers which dominate the spectra of these matrices before spectral 
quantitation of PHB can be accomplished (3). We suspect that 13 C solution 
spectra of the isolated bacteroid matrix will give comparable results. 

References 

n 
\?: 
~ 

Dominique Rolin 

Sincerely, 

Robert Dudley 
(
/Julian Schmidt 

J 
1) Sanders, K.M.; and Barnard, G. N. FEBS. Lett., 231, 16, (1988) 
2) Nicolay, K.; Hellingwerf, K. J.; Kaptein, R.; and Konings, W. N. Biochim. 
Biophys. Acta, 720, 250, (1982) 
3) Jacob, G. S.; Garbow, J. R.; and Schaefer, J. J. Biol. Chem., 261, 16785, (1986) 

368-55 



368-56 
T 0 
9 II 

CH3-CH-CH2-C-O-I 

C-4 

C-1 
C-3 

C-2 

le 

lb 

Ia 

PPH 

200 180 160 140 120 100 80 60 40 20 

Fig. I a) 100.4 MHz 13c spectrum (1900 scans) of intact soybean nodules, 
perfused with an oxygenated . solution of 50 mM glucose, 0 . 1 mM CaS04 and . 

i5mM phosphate, pH 7.5; b) 75.47 MHz CPMAS 13c spectrum of intact soybean 
nodules.contact time 2ms, 2400 scans; c) 75.47 MHz CPMAS 13c spectrum of 
isolated bacteroids, contact time 15ms, 2400 scans (peak at 29.4 ppm is due to 
succinate). 



Non-magnetic Capacitors for NMR Applications 

1 array of Polyflon non-magnetic capacitors, many of 
1ich are used in NMRIMRI applications. 

Polyflon's variable, trimmer and fixed capacitors meet 
critical non-magnetic, high voltage , high power, high Q 
NMR specifications. 
A test report was recently submitted to Polyflon by a Uni­
versity deeply involved in NMR research. Polyflon trim­
mers were subjected to various tests in order to gather es­
sential data (Q, DF, L, ESR, EPR) for use in the design of 
NMR RF equipment. Tests were conducted at 10, 100, 
200, 400, 500, and 600 MHz. These trimmers were first 
exposed to a 4.7 Tesla magnetic field for detection of the 
presence of any magnetic particles in the trimmers. 
These tests conclusively showed there were no magnetic 
particles present. 
Maximum dissipation displayed by the trimmers was 
0.000125 with a minimum less than 0.0001, resulting in Q 
measurements from 8,000 to more than 10,000, at 600 
MHz. (NOTE: Customers, who have tested Polyflon 
trimmers in their own laboratories, have measured Q's 
greater than 20,000 at 500 MHz.) The inductance of the 
trimmers was less than one nHy and maximum ESR at 
160 milliohms with minimum EPR at 100 megohms. 
Polyflon trimmers and variable capacitors provide linear 
tuning with no reversal in capacitance during capacitor 
adjustment. They are used in NMR pulsed applications 

Polyflon's rugged trimmer and variable capacitors 
meet rigid NMR/MRI specifications. 

with operating voltages up to 15 Kv peak and duty cycles 
ranging up to 10 %. Standard range of variable capacitor 
designs are available with a minimum capacitance of less 
than 1 pF to a maximum capacitance of 125 pF. 
Fixed capacitors, used for 6 Kv peak pulsed applications, 
are available with capacitance values from 50 pF to 250 
pF. For 1 O Kv peak voltage applications, fixed capacitors 
are available with capacitance values ranging from 25 pF 
to 150 pF. 
Polyflon also designs and manufactures variable, trimmer 
and fixed capacitors to customer specifications. 

Polyflon Capacitor Advantages: 
• Non-magnetic 

• Low dissipation factor (low loss) 

• Extremely High a 
• Low ESR 

• High EPR 

• Linear tuning (no capacitance reversal) 

• High voltage capability 

• Rugged design 

• Long operating life 



Material Technology for NMR Product Applications 

Pure PTFE dielectric is used in all Polyflon CuF/orf'! microwave 
substrates, assuring low loss. 

Polyflon uses only pure PTFE dielectric in its CuFlon® 
microwave substrates which provides one of the best low 
loss dielectrics in the industry. 
Since nothing is added to the PTFE, the dielectric con­
stant of 2.1 remains consistent over an extremely wide 
range of frequencies. 
The unique, proprietary electroplating technology for 
PTFE, developed by Polyflon, permits design and fabri­
cation of superior RF components. 
An intimate bond is produced between the metal surfaces 
and the PTFE, with no other element or media between 
them. The dissipation factor and Q is then that of the 
PTFE substrate itself. 
Very low loss components are produced with this technol-

80 MHz copper plated PTFE saddle coil assembly. 

ogy that can be used with excellent results at very high 
microwave frequencies. 
Polyflon's CuFlon substrate materials, found in many 
NMR/MRI applications, are used in various coil designs 
such as surface, solenoid and saddle configurations. 
CuFlon is also used as a substrate in pulsed RF amplifi­
ers, wide-band RF transformers, and chip capacitors for 
tuning and matching elements. 
Polyflon's expertise in the PTFE plating technology can 
and does provide customers with rugged and reliable 
products for critical NMR/MRI applications. 
Call or write for information. 

CRANE J POLYFLON 
Polyflon Company • 35 River Street, New Rochelle, NY 10801 
T~I· /Q1.d.\R1R-7??? • ~A)( Q1.d.-R11-1RR4 



April 13, 1989 
(received 4/17/89) 

Optimizing Spectroscopic· 19F SIN on Whole Body Imagers 

Dear Barry, 

Normally 19F in vivo spectroscopy on a whole body 1.5 T system involves 
exogenous compounds. In our studies of the chemotherapeutic agent 5-FU (5-fluoruracil), 
we have been struggling with SIN limits. During the time course of administration, at best, 
the concentration is no more than a few millimolar. Ways to increase available SIN are: 

1) adding more spins (more compound, larger antenna, or enrichment) 
2) increase number of acquisitions 
3) increase field strength 
4) increase the signal height intensity (shim better) 

Numbers 1 and 2 are not feasible in the c~se of in vivo human 19F spectroscopy. 
Number ;4 is the easiest way to improve SIN in this case. The phantom results shown in 
Figure 1 compare a global shim versus a local shim using a modified DRESS1 sequence. 
The acquisition was with a non-selective FID sequence and a 15 cm 19F surface coil for the 
lower two spectra. As a way of 'adding more spins' the top spectra was acquired with an 
Adiabatic Half Passage2 pulse. This gives more uniform (exclusively 1t/2) RF pulse 
throughout the B 1 field of the surface coil. The phantom configuration was chosen to 
represent the liver or a tumor below the surface. 

It should be noted that localized shimming is very tricky particularly if a different 
sequence is used to acquire. Since gradient pulse are used to localize the off-resonance 
effects can shiftthe-focalized position, and long time steady state effects can contribute to 
the field observed. Also, it should be noted, that almost any technique works with a 
phantom! We have not had real luck with patients, but we have been reticent to waste a 
data point on a patient by spending all the time developing a shim technique and never 
collect real data. For this experiment it is not feasible to use volunteers to improve 
technique! 

Figure 2 shows the SIN level we see in a typical patient tumor. The linewidth 
indicates that shimming should improve the observed SIN. However, failing this, there is 
the age old fifth method for increasing perceived SIN - plotting differently! This is 
illustrated in Figure 3. 

Since~ely_'. / 

·-----r \ \ 'I l'\ () 
Miha~ff ·Albright 
Dennis Atkinson 
Richard Ong 
Walter Wolf (USC) 

1) Bottomley, P.A., Foster, T.B., Darrow, D.A., J. Magn. Reson., 59 , 338 (1984). 
2) Bendall, M.R., Pegg, D., J. Magn. Reson., 67, 376 (1986). 
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sr-MARTIN•o·HERES. LE March 10, 1989 
(received 3/30/89) 

CINCH-EZ It's a cinch 

Dear Dr. Shapiro: 

When dealing with long-range 1•3 C-H correlations, we prefer 
utilizing 2D-COLOC type experiments (1) instead of a Freeman and Morris 
type experiment (2) .. In the former sequences the constant evolution time 
partly suppresses 1J(CH) modulations on F2 dimensions and does not give 
loss of signal on Fl as tl increases. 

Unfortunately, as Perpick-Dumont et al. pointed out (3), 
both evolution (61) and refocusing delays (62) cannot be properly set by 
a classical lD-INEPT experiment for protonated carbons. They proposed a 
derived INEPT sequence (CINCH-Cl which suppresses polarization tranfer 
via 1J(CH) coupling by combination of a TANGO and BIRD pulses. 

We found that a variant of this sequence consisting of 
replacing the first TANGO pulse by a Low-Pass J-Filter gives better 
results in suppressing 1J modulations. We dubbed it CINCH-EZ: 

TI TI/2 TI /2 TI TI/2 

I 
TI/2 I" /2 TI TI 

n I ~ I C> 61 62 

The smaller number of pulses (10 instead of 12) and the 
greater efficiency of the Low-Pass J Fi 1 ter (?) may accourit for these 
better results. 

Figures 1 and 2 show the spectra we have obtained from the 
CINCH-EZ and classical INEPT experiments on ethyl benzene with identical 
parameters (61 set for "J = 4,5 H2). 

Sincerely yours, 

Due Astin Julian Garcia 
. Du(._, ~~~~ 

(1) J. Magn. Reson., 57,331 (1984) 
(2) J. Am. Chem. Soc.-, 100, 320 (1978) 
(3) J. Magn. Reson., 75~14 (1987) 
(4) Magn. Reson. Chem~~. 24 (1988) 

Claude Marat 
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STAFF NMR RESEARCH ASSOCIATE POSffiON, UNIVERSITY OF CA, IRVINE. 
The Department of Chemistry at UC Irinve has a position at the Research Associate level for a 
spectroscopist to manage the Departmental NMR Facility. The spectroscopist will be expected 
to train and assist graduate students in NMR, to collaborate with faculty on ,applications of 
NMR in chemistry, and to maintain and upgrade the facility. There is opportunity to initiate 
an independent research program, in NMR. The department has GE 500, GE 300 and Bruker 
250 MHz instruments. Candidates must have a Ph.D. in chemistry with a strong background 
in modern NMR. Experience with electronics, computers, and soljd state NMR is also 
desirable. Salary competitive depending on qualifications. A resume and names of three 
references should be sent to Professor M. C. Caserio, Dept. of Chemistry, University of 
California, Irvine, CA 92717. UCI is an Affirmative Action/Equal Opportunity Employer. 
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SPECIFICATIONS: 

s s™ uper-

Tube length: 178mm (7 in.) 
o.d. 4.97mm ± 0.04mm 
i.d. 4.20mm ± 0.04mm 
camber: ± 0.04mm 

Price: 
25 tubes ($1.50 ea.) .... $37 .50 
50 tubes ($1.40 ea.) .... ·$70.00 

100 tubes ($1.30 ea.) .... $130.00 

*Controlled in production by high accuracy laser beam. 

. I . 
~ 9 

Old des,gn 
(Hollow. concave) 

Round Bollom 
Tube (ORB) 

·~ Fragile - Wasted 
Bollom Solvent 
Prone lo break Volume 

Noretrs 
Fial Bollom 
Tube (FB) 

FB 
NMR 
Sample 
Tube 

I 

Norelrs 
Round Bollom 

Reinforced 
Tube (RB) 

RB 
NMR 

Sample 
Tube 

I ~ :~~vc~~~nal 
, Volume 

Reinforced 
Glass _:y 
Round -Bon'&'m 

Please Note: More recently, we developed a specially reinforced 
and concentric fla,t bottom tube on the inside with a round bot­
tom on the outside. Not only that you save on solvent with this 
tube, it is less prone to break when tapped on a hard surface. 
When a round bottom tube is ordered, we expedite this new, sol­
· vent saving, reinforced RB tube. II you insist on the older, hollow 
and concave design (used primarily by competition) - simply add 
letter ORB to our catalog number - there is no extra charge. 

NORELL, INC., 314 Arbor Ave., Landisville, NJ 08326 
Call toll-tree 1-aoo-222-003&, in NJ &09•&97-0020 



NMR Sample,Tubes 
1988-1989 PFIICE·}L.IST .. . . . . ... 

. . 

&mm o.d. THIN WALL NMR·SAMPLE TUBES . 
No. 508-UP ULTRA PRECISION• 
for -ultra high resolution NMR , Our 
Standard tube length:_178m·m (7 in~hes); ~C::.ut 
o.d. 4.97:!:0.013mm (0.0005. in:): - . tube! y 
1.d. 4.20 :!: Cl '125mm (0.001 in.); 

camber :!: u.013mm (0.0005 in.). · 1-99 tubes ... $4.50 ea. 
For additional length, _ · · 100-299 .... ,.$4.25 ea 
add $0.24 per. cm ($0.60/in.). - JOO+ ......... $4.00 ea. 

No. XR-55 PRECISION FOR 
medium and high resin. NMR 
Standard tube length: 178mm (7 inches); 
o.d. 4.97 ± ·o.025mm (0.001 in.) 
i.d. 4.20 ± 0.025mm (0.001 in.); 
camber ± 0.03mm (0.0015 in.); 
For additional length, 
add $0.08 per cm ($0.20/i n). 

1·99 tubes ... $2.20 ea. · 
100•299 ...... $2.00 ea . . 
·300 + .......... $1:90 ea . 

No. 507-HP HIGH PRECISION 
for high resolution NMR 
Standard tube length: 178mm. (7 inches); 
o.d. 4.97 :!: 0.013mm (0.0005 in.);: 
i.d. 4.20 :!: 0.025mm (0.001 in.); 
camber :!: 0.025mm (0.001 in.). ·1.99 tubes. .. $3.00 ea. 
For additional length, 100-299 ....... $2.95 ea. 
add $0,21 per cm ($0.50/in.). -. • J00+ .......... $2.90ea. 

No. 505-P .PRECISION for 
·medium and high resin. NMR 
Standard tube length: 178mm (7 inches); 
o.d. 4.97 ± 0.03mm (0."001 in.); 
i.d. 4.20 ±. 0.03mm. (0.001 in:); 

.camber ± 0.04mm (0.002 in.); 
Foradd,itional length,. -

1.99 tubes. .. $1.80 ea. 
100-299 ...... $1.75 ea. 

add $0.08 per cm ·($0.20/i n). - JOO + .... :.~ ... $1.70 ea. 

. . . . 
No. 506-P PRECISION for . 
medium and high resin. NMR 
Standard tube length: 178mm (7 inches); 
o.d. ·4.97 :!: 0.025mm (0.001 in.}; 
i.d. 4.20 :!: 0.025mm (Q.001 in.); 
camber :!: 0.025mm (0.001 in.). 1:99 tubes. .. $2.50 e■ . 
For additional length, .100-299 ...... $2.45 ea. 
add $0.16 per cm ($0.40/in.). 300 + .......... $2.40 ea. 

~0- 502 THROWAWAY TYP_E 
~tandard tube length: 178mm (7 inches) 
9.d. 4.97 ± 0.05mm (0.002 in); . - · 
;.ct. 4.20 0.05mm (0.002 in); 
camber ± 0.07mm (0.003 in); 
For additional length, 
add $0.08 per cm ($0.20/in). 

1.99 tubaS: .. $0.80 ... 
100-299 .... ,.$0.75 ea. 
JOO + .......... $0.70 ea. 

. LARGE VOLUME . NMR SAMLE TUBES 
10mm o.d. THIN WALL 
NMR SAMPLE TUBES 

No. 1008-UP ULTRA PRECISION 
for ultra high resolution NMR · 

Standard length: 178mm (7 inches); 
o '.d. 10.00 ± 0.0_13mm (0.0005 in.); · 
i.d. 8.76 ± 0.025mm; (0.001 in.) 
camber .. ± 0.007mm (0.0003 in.): · 
For additional lenght, 
add $0.20 per cm ($0.50/in.). · 

1.5 tubes .... $14.50 ea. 
6-25 ........... $13.75 ea .. 
26 + ........... $12.95 ea. 

NOTE:Other tube sizes 
available, please inquire. 

No. · 1 005-P PRECISION 
for medium an_d high resin. NMR 

Standard lengtti: 178mm (7 inches); 
o.d. 10.00 ± 0.013mm (0.0005 in .); 
i.d. 8.76 ± 0.025mm (0.001 in.); 
camber ± .013mm (0.0005 in.). 
For .additional length, 
add $0.20 ·per cm ($0.50/in.). 

' _· . . -

1·5 tubes .... $9.50 ea. 
6·25 ..... ...... $9.25 ea. 
26 + ... ........ $9.00 ea. 

. PTFE VORTEX PLUGS .. 
. . All sizes - specify tube size .. . $40/lot of 5 

Rods for all_ V _ortex Plugs .... .. $1 O each. 

20mm o.d. THIN WALL 
· NMFi SAMPLE TUBES 

No. 2005-P PRECISION 
for medium and high resin. NMR 

Standard length: 178mm (7 inches); 
o.d. 20.00 ± 0.01mm; 
i.d. 17.70 ± 0.02mm; 
camber ± 0.03mm. 
For additional lenght, 1.5 tubes .... $38.00 ea. 
add $1.00 per cm ($2.50/in.}. 6 + ...... ....... $37.25 ea. 

PTFE Machined Tube Caps 
5mm ... $25/25 caps; $45/50 caps 

10mm .. . $28/25 caps; $50/50 caps 

• For HIGH PRECISION and UL TRAPRECISION work, we recommend our No. 507-HP 
and No. ·508-UP. NMR Sample Tubes. 

Don't ·waste your money! 
Why waste money on so called "Thrifty-Royal-Emperor" tubes when you get the same or better results 
with Norell's low cost No. 502 ($0. 70 each in lots of 300) and precision XR-55 ($2.00 each in lots of 
100). Choose either flat bottom (standard) or reinforced-concentric round bottom (by adding RB to our 
catalog number) .... available only from Noren. · 

Don't· let them fool .. you! 
... with claims of infinitely better bargains. Such claims serve no purpose other than -to mislead you, and 
you end out a looser by paying double or tripple the price! 

You save More·withus! 
Noren . has the lowest prices in the industry. 

To place your ·order, -- call toll-free - . 
1-800-222-0036; in NJ call 609-697-0020 



Professor Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 
U.S.A. 
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Subject: Strange negative peaks In the 1 H { 1 H} 1 D NOE difference spectra of some 
thiopyran derivatives 

Dear Professor Shapiro, 

Recently we have investigated the structures of the following thiopyran compounds 

s s 
N--1"----

(Ach AcN Ph 
1 ~ · 2 

Characteristic 1 H chemical shifts and H,H couplings are as follows: 

1 o (CDCl3): 4.18 (1H, dd, H-4) ; 4.85 (1H, d, H-2); 5.31(1H, broad at 297K, sharp dd at 323K, H-3); 6.08 
(1 H, d, H-5). J(H-2,H-3)=11.3Hz; J(H-3,H-4)=4.5Hz; J(H-4,H-5)=6.5Hz. 

2 o (CDCl3): 4.23 (1H, dd, H-3); 4.38 (1H, dd, H-4); 4.57 (1H, d, H-2); 5.93 (1H , d, H-5) . 
J(H-2,H-3)=11 .9Hz; J(H-3,H-4)=4.BHz; J(H-4,H-5)=6.2Hz. 

The relative configurations and the predominant conformation of the thiopyran ring were readily and 
unambiguously established from the relevant vicinal couplings as well as from proton-proton NOE 
difference measurements, leading to the following stereostructure for both compounds: 

H 

One striking difference between the two compounds is, firstly , that in 1 H-3 gives a rather broad signal 
at room temperature at 400 MHz (couplings are almost completely washed out) ; and secondly: H-3 is more 
than 1 ppm downfield of its value in 2. By increasing the temperature to ca. 50 oc the H-3 signal in 1 
sharpens, and shows a slight upfield shift. All this can be conveniently accounted for by assuming the 
presence of a weak internal hydrogen-bonding between H-3 and the NHAc carbonyl oxygen. 

The really intriguing phenomenon, however, is that in the room-temperature NOE difference spectra of 
1 (pre-irradiation times 4s) , irradiation of H-2 gives a negative peak on H-3, and vice versa. (The effect is ca. 
-3% when measured in CDCl3, but much larger in DMSO - see Figure). All other NOEs are perfectly 
"normal" (positive), as it is expected in a molecule of this size. The negative peaks disappear at increased 
temperatures (giving zero NOEs in accordance with the trans-diaxial relationship between H-2 and H-3), 
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apparently in relation to the simultaneous sharpening of the H-3 signal. Also, these negative peaks are 
absent in the NOE spectra of 2. At present, we are still trying to find an adequate explanation to the 
phenomenon. There are, however, a number of points that are worth noting: 

a, Considering the relatively large separation of H-2 and H-3 in 1, the negative peaks certainly cannot 
stem from irradi.ation spill-over (using an irradiation power of 53L on our Bruker AM400 instrument). 

b, Non-selective T 1 . relaxation times are ca. 1 s for all ring protons. (We checked this just to be 
absolutely sure that there is "nothing wrong" with the extreme narrowing condition). 

c, Considering the stereochemistry involved, as well as the size of the negative peaks (especially in 
DMSO) the possibility of a three-spin effect1 can be discarded. 

d, Since the spectrum is clearly first-order at 400 MHz, negative peaks due to strong couplings2 are 
also out of the question. 

e, The possibility of saturation transfer via a slow chemical exchange between H-2 and H-3 cannot be 
entirely ruled out, since both protons are activated. However, such an exchange should also bear the 
feature of retaining the above depicted relative configurations of the carbons involved. Devising a 
mechanism that should fulfil this aspect of the phenomenon is quite difficult indeed. (We do have some 
farfetched ideas, though) . Unfortunately no other, more direct proof for a possible exchange is available : . 
neither H-2, nor H-3 are exchangeable with deuterium; coalescence could also not be observed. [We went 
up to 140 oc (about the highest temperature the compound can tolerate for a few minutes) in DMSO at 
400 as well as at 90 MHz]. Also, the fact that the effect disappears at increased temperatures seems to be 
somewhat contradictory to what one would expect from a "well-behaved" saturation transfer. 

For the time b·eing, we are trying to find some suitable analogues to get a better feel for our mysterious 
negative peaks. We are also testing the possibility that what we are looking at is an intermolecular 
exchange rather than intramolecular. 

Please credit this contribution to J. D. Kennedy's account. 
Yours sincerely, 

a,t4:41 1\~e_ 4w-
C.W.G. Rshwick 15.R. Hill . 

·~~~ 
Cs. Szantay, Jr. 

1. D. L. Hall and J. K. M. Sanders, J.' Am. Chem. Soc.,102, 5703 (1980) . 
2. J. Keeler, D. Neuhaus and M. P. Williamson, J. Magn. Reson., 73, 45 (1987). 
One of us (Cs. Sz.) would like to thank Dr. G. A. Morris for a helpful discussion. 
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HIGH CAPACITY ,,~,., 
WINCHESTER DISK DRl¥E SYSTEM 
~rBRUKERASPECTCOMPUTERS 

Fully compatible with your Bruker or IBM Instruments Aspect 2000A or 3000 computer 
system. 167 MegaBytes! Highly reliable NEC Winchester Disk Drive. These are brand 
new, custom-manufactured to MR's exacting specs. Easily user installable - required 
cables and installation instructions included. Standard 19" rack mount or stand-alone case. 
Priced 30% less than the price quoted by a well-known manufacturer! Industry standard 90 
day warranty on parts and labor. 

Model MDD-160F 
167 Mbyte NEC Winchester Disk Drive (8" form factor) 
with built-in Mitsubishi 8' ' Floppy Drive with 151 k words 
formatted capacity. ASPECT STANDARD. 
Brushed aluminum finish. 
120/220 VAC available; specify when ordering. 

Model MDD-160 
As above, but without floppy drive 

All prices FOB Gardner, Massachusetts. 
Quantity discounts available; call factory. 

$8749.00 

$7995.00 

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. 



ATTENTION BRUKER & IBM INSTRUMENTS 
NMRUSERS 

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. 

Special Sale! Limited ln.v,ni~r·v·! 
We have for immediate sale a number of Aspect CorhpLJter Boards,. Disk Drives, Probes, 
RF Modules, and other NMR Components and Accessor-ies. ~all for-a complete list. 

/ . . 
ASPECT BOARD REPLACEMENT ~nC,.,REPAIR.SERVICE 

We have available for service exchange,eve.ry* board f0r the Aspeet 3000 and 2000A I\IMR 
Computer. Send us your repairable board 9r::i : ~e will ship y01:1 ar.i exact working r~plaeement. 

? . . 
,. ~ , ~ . J, 

Every board. in,stock, for lmmediate:delivery! 
•' ..-; • I (' 

,,_.. 'Y. l , • ., 

Guarantee,d~perforriilance. 90-day warrnnty.' ,,11,,,. ,+,., . •' ~ ~ ... ~ .... , 

BOARD _., 
• Digitizers.... .-. 

• Array-Processor 

; <'"· . . 
''/' 

/ 

• I' 

• Pro~essor Contr,pl.ler' ·,. 
,• DiskJnt~,rface~(2000A) 

.t ~. s~eep ·· · 

iH:l Real Jime-Clock 

aphics Disi;ilay, P~ c 

otner 2000A and 3G 

· 09o•boarq~ · ..• 

. MOD\11.!E REPAIR SERVICE 

50-0.00 

250.00 

500.00 

CALL 

CALL 

We also _provicie. complete' and quick repair services in our shop for the following Bruker 
and I BM I nstrumentsJ\.J t0Rs}'stem.modules: 

• Graphi~;.Display P(o'ces·~ors and Monitors 

• Keyboards 

• Printers 

• Disk Drives 

MR Resources offers the best service and fastest response time in the industry. All work fully 
guaranteed. 

*Sorry, BC 130/140 Series fast digitizers. MSL, CXP, and imaging process controller boards not available for swap. 
These boards can, however, be repaired in our shop. Prices subject to change without notice. 

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. 
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New Methods Research, Inc. 
Announces a University Grant Program 

NMRi announces a new grants program for U.S. universities 
with free grants of SpecStation ™ software including NMRl, · 
NMR2, MEM/LPM and data translation software for 
supported instruments plus two years of NMRi full regular 
customer support and updates. 

Three awards will be made. 

We solicit proposals with a submission deadline of June 30, 
1989. For further information write to Peter Kent, 
President, New Methods Research, Inc., 719 East Genesee 
s,reet, Syracuse, New York 13210. Phone (315) 424-0329, 
FAX (315) 424-0356. Proposals will be limited in length to five 
pages, not including reference attachments. 

Judging Criteria (no order intended): 
1. Quality of the department program 
· 2. Quality of the proposed research 

projects 
3. Usefulness of NMRi software to 

the proposed research projects 

REFEREES: 

Prof. Thomas Krugh, 
U. of Rochester 

Prof. Frank Anet, 
UCLA 

Dr. Ad Bax, 
NIH 



The Department of Chemistry, University of 
Wisconsin-Madison is seeking a Director for the NMR Laboratory in 
the Chemistry Instrument Center. The responsibilities include 
training graduate students in the theory and application of ,NMR 
spectroscopy, collaborative research with faculty and graduate 
students, and operation and administration of the NMR facility. 
Experience with_ solid state and high-resolution liquid samples is 
desirable. The facility presently operates five high-field (4.7 
Tesla to 11.5 Tesla), high resolution, multinuclear FT-NMR 
spectrometers; a second 11.5 Tesla multinuclear instrument and a 
wide-bore 7.0 Tesla solids instrument will be added in the summer 
of 1989. Interested parties should send resumes and arrange for 
three letters of reference to be sent "tO: . Professor T. c. Farrar, 
Department of Chemistry, University of Wisconsin, Madison, WI. 
53706. The University of Wisconsin-Madison is an Equal 
Opportunity/Affirmative Action Employer and encourages women and 
minorities to apply. · 

PERMANENT POSITION AVAILABLE 

Monsanto, a major international based chemicals and pharmaceuticals Company, is seeking 
to hire a NMR spectroscopist for its European Technical Center at Louvain-la-Neuve, Belgium, 
some 30 km southeast of Brussels. 

The position is. within the central Science & Technology Department that provides sophisticat­
ed, state-of-the-art problem solving and analytical support to the many technical and re­
search groups at the Center. The department is equipped with the latest 400 and 200 MHz Bruker 
Spectrospin NMR instruments. The ideal candidate would have a Ph.D. in chemistry with practi­
cal experience of the problem solving capabilities of modern high-resolution, 2D NMR tech­
niques applied to organic molecules. A knowledge of the application of solid-state NMR in the 
polymer area would be an asset as would relevant post-doctoral or industrial experience. 

The Center is located in an attractive setting on the science park of the new University of Lou­
vain-la-Neuve. Collaborative programmes with this university and many others throughout Eu­
rope are carried out. 

The Company offers an attractive career structure and benefits package with assistance with 
relocation in appropriate cases. For further information write or call to : Dr. Henri B. May, Man­
ager, Science & Technology, Monsanto Technical Center, Rue Laid Burniat, B-1348 Louvain-la­
Neuve, Belgium: Telephone (00-32-10)47.13.22. 
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the Choice is 

e 

' 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 

Consider the Research Challenges Already 
Being Addressed: 
• METABOLIC STllDIES 
• MUSCULOSKELETAL STUDIES 
• NEUROLOGICAL STUDIES 
• ISCHEMIA STUDIES 

the Fully Capable, 
Cost-Effective, 
Accessible 
VIVOSPEC™_ Magnetic 
Resonance Imaging 
Spectrometer. New • OPTIONAL SELF SHIELDED GRADIENTS • PHARMACEUTiCAL STUDIES 

)TSUKA ELECTRONICS (U.S.A.) INC. 

. .. and much more. • ANESTHESIA STUDIES 
• IN-VITRO STUDIES 

. Discover.the Savings 
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 purchase only as much magnet 
asyouneed 
·option:.i.l magnet shielding reduce_s facility requirements· · 

And All at the Lowest Prices Available 

CALL NOW FOR MORE DETAILS ON THE VERSATILE, INNOVATIVE VIVOSPEC 
Magnetic Resonance Imaging Spe<:trometer . .. a_product of Otsuka Electronics. 

1 RAYMOND DRIVE • HAVERTOWN, PA 19083 USA • (215) 789-7474 • FAX (215) 789-8081 
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* * * * * 

Subscription Renewals for the October 1989 - September 1990 Newsletter Year. 

Subscription renewal invoices for the October 1989 - September 1990 Newsletter year will be mailed out on or 
about June 30, 1989. If you should receive an invoice and do not get one by, say, July 15, please contact me 
without delay. · Your kind prompt attention to these invoices will be greatly appreciated. In order to keep costs 
and my work load down to a tolerable level, please initiate payment for receipt by September 5, 1989. 

Kindly note that (i) prepayment is required, (ii) all payments must be in US dollars, net of all bank or other 
charges, (iii) checks must be drawn on a U.S. bank or a U.S. branch of a foreign bank, (iv) checks must be made 
out to 'Texas A&M University', but mailed to B. L. Shapiro, TAMU NMR Newsletter, 966 Elsinore Court, Palo 
Alto, CA 94303, U.S.A, (v) the use of commercial subscription agencies to make payment is not acceptable 

In anticipation of revenues from Advertising and Sponsorships continuing to develop, I have decided to keep both 
subscription and advertising rates at their current levels for the 1989-90 year. I hope that my optimism is not 
unwarranted . . Let me once again draw your attention to the vital role which our Advertisers and Sponsors play in 
maintaining the fiscal viability of the Newsletter. It would be useful for our Subscribers to make their 
_appreciation known to the Advertisers and Sponsors for this service to the NMR public. With subscription fees 
as the only source of funds, the Newsletter \V0uld cease to exist in. short order. Additional Advertising and 
Sponsorships are needed to keep up with the natural increases in the costs involved in publishing the Newsletter -
can your organization help?? 

Newsletter Publication Schedule. 

I will be away from my office for the period June 20 through July 16, 1989. My incoming mail and telephone 
answering machine will be monitored during this period, however, so keep those technical contributions, 
advertising insertion orders and payments coming, please. The actual Newsletter publication schedule will 
remain essentially unchanged, at least to first-order. My plans for the above period include attendance at the July 
10-14 Royal Society meeting at the University of Warwick, where I hope to see many old (perhaps longstanding 
would be more felicitous) friends and mayhap some new ones. These Royal Society meetings are always 
worthwhile and most pleasant, and attending these well-organized gatherings is highly recommended for both 
participants and 'accompanying persons'. 

B.L.S. 
1 May 1989 

(1 



C5I 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). 

10 Gauiil/cm 

5'Gama/cm 
-----'= 

2.5Gaua/cm 

1'25Gaa/cm ---

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 % (50 Hz at 10 GI cm) are observed in a spec­
trum acquired beginning 1 msec after a 20 msec 
gradient pulse. 

© Copyright 1988 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 followiAg 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. 

A 
20 O - 20 --40,,... 

A 
20 0 - 20 - ~ ,.PPM 

~ 
20 O - 20 - 40 PPM 

A 
-20 0 - 20 --40 PPM 

~ 
20 O - 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 (voxelJ 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 IIIIAR Instruments 
255 FOURIER AVENUE, FREMONT, CA 94539 
(415/ 6834408, FAX (415/ 490-6586 

PRAUNHEIMER LANOSTRASSE 50, 0-6 FRANKFURT 90 
WEST GERMANY 4969 760 7431, TELEX 041 2002 GEG 

7546 Printed in USA 



dEDL CSX-FT NMR Systems 

Subject: Rf STABILITY 
All of the automation, elegant experiments, and high speed computer process­
ing wiU do nothing for an NMR experiment if the spectrometer is not stabl·e. The 
Rf section of the spectrometer mustbe reproducible and clean of spurious signals 
over periods of days for some experiments. 

One of the most demanding experiments for spectrometer stability is the reverse 
detection ( H [Cl) experiment without C decoupling. Between the relatively sharp 
lines and the low magnitude of the satellites, this experiment graphically 
demonstrates the:stability of the spectrometer. As the data below shows, a stan­
dard JEOL GSX Spectrometer has the Rf stability to do these experiments. 
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*Sample courtesy of Dr. Jeffrey Hoch <Rowland Institute For Science, Inc.I 

For further information call: 

cJEOL 
Serving Advanced Technology 

11 Dearborn Road, Peabody, MA 01960 
(617) 535-5900 




