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Spatula for 5mm NMR Tubes 
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WILMAD GLASS COMPANY 
Route 40 and Oak Road • Buena, NJ 08310 U.S.A. 

609-697-3000 • TWX 510-687-8911 
FAX 609-697-0536 
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De Boelela~n 1083 
fo81 HV Amsterdam 
The Netherlands 
dr. J. Bulthuis 

your ref. your letter dated 

"Mysterious orienting forces" 

Dear Dr. Shapiro, 

our ref. 

VRIJE UNIVERSITEIT 
DEPARTMENT OF PHYSICAL 
AND THEORETICAL CHEMISTRY 
FACULTY OF CHEMISTRY 

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

date 5th Febr. 1990 
(received 2/24/90) 

In 2H rela?(.ation studies of probe molecules in liquid crystals it is possible to determine the contributions 
from the ;spin density components J 1 and J2 to T 1, by applying aselective pulse seque·nces to the . 
quadrupolar doublet. In many cases the application of a Jeener-Brockaert pulse sequence is the best choice. 
It allows ~ccurate measurement of the relaxation times of Zeeman and quadrupolar order by a single 
experiment. This has been convincingly demonstrated and successfully applied by Profs. R.L. Vold and 
R.R. Vold already years ago [1]. 
When studying deuterated toluene in a nematic crystal (Merck's Phase V) we found that JifJ2 for the ortho­
and meta deuterons is smaller than unity, namely about 0.85 and J1/J2 for the para- and methyl deuterons 
are 1.65 and 1.80 respectively. In a normal, isotropic liquid this would mean that the extreme narrowing 
condition is not fulfilled, although one might not expect ratios smaller than 1. Here, however, the extreme 
narrowing condition does apply. 
To explain the data, we have applied the model of asymmetric rotational diffusion in an orienting potential. 
This potential is assumed to be fully defined by the two orientation parameters that describe the average 
orientation of toluene. · 
Unfortun~tely no set of diffusion constants {Dxx• Dyy• Dzz} could be found that fit the experimental data. · 
It is possible indeed to find a ratio J1/J2 < 1 for the ortho/meta deuterons, but then the J1/J2 values for the 
para- and methyl deuterons are far too small. This works also the other way around. A set of diffusion 
constants :that gives a compromise between these extremes, and thus a poor fit, is the following one: · 

calc. 
exp. 

Dxx(l0lOs-1) 

1.0 (ass.) 

Dyy(l010s-1) Dzz(l010s-1) 01/J2)p 

0.025 (ass.) 1.25 (ass.) 1.32 
1.65 

(J1/J2)0,m 

1.06 
0.86 

(J 1)0,ml(J 1)p 

0.46 
0.46 

The molecular x-axis is taken perpendicular to the aromatic ring and the z-axis is along the C:methyl axis. 
It should1be noted that the anisotropy of the viscosity of the solution has not explicitly been taken into 
account, but it remains to be seen if this could explain the poor agreement between theory and experiment. 
A full acc;ount of this work has recently been submitted for publication. 

Yours sincerely, 

Dr. J. Bulthuis 

[l] see e.g., R.L. Vold, "Nuclear Magnetic Resonance of Liquid Crystals", Ed. J.W. Emsley, NATO 
ASI Series, Vol. 141 (Reidel, Dordrecht, 1985) p. 231, and R.R. Vold, Ibid., p.253. 



DOTY SCIENTIFIC: 
EXPANDING THE BOUNDARIES 
OFNMRPROBETECHNOLOGY 

HIGH SPEED MAGIC ANGLE SPINNING 

• 

• 

• 

14 kHz specified spinning (air drive) in high­
performance, multinuclear, 5mm VT MAS probes. 

Speeds over 17 kHz (air drive) under optimum 
conditions 

DAS - FAST FLIPPING VARIABLE ANGLE PROBES 

LOW TEMPERATURE 

• MAS at 1 kHz below 8 K. 

• High resolution below 90 K. 

HIGH TEMPERATURE 

• 7mm, 4 kHz MAS above 650° C. 

• High resolution to 380° C. 

NMR MICROSCOPY 

• X-Y-Z gradient coil systems for all supercon 
magnets. 

• Pulse z-gradient fields up to 500 G / cm ( 4mm). 

• Fully shielded design minimizes eddy current 
and pre-emphasis problems. 

• Gradient linearity ± 2% over full sample volume. 

• High sensitivity double-resonance rf systems. 



EXPANDING THE BOUNDARIES OF NMR 

Doty Scientific began building Magic Angle Spin­
ning probes over seven years ago. But we didn't stop 
there. You, the NMR scientists, have pushed the bound­
aries of NMR in every direction. We in turn have 
pushed the boundaries of NMR probes. You need reli­
able, state of the art probes to do your experiments. 
We design and build them. 

In the last seven years we have been pri vi,leged to 
provide our customers with the first commercially 
available probes for a number of new NMR experiments. 
We're proud of our record. 

THE DOTY SCIENTIFIC TIME LINE 

1982 

1982 

1983 

1984 

1984 

1985 

1987 

1987 

1987 

1987 

1987 

1988 

1988 

1989 

1990 

First 7 mm 5 kHz spinning 

First triple tuned MAS 

First single crystal probe 

First 5 mm 9 kHz spinning 

First multinuclear solids 

First 19 mm MAS 

First CRAMPS probe 

First actively shielded gradient probe 

First 5 mm 17 kHz spinning 

First 1000 G/cm pulse field gradient 

First 7 mm 9 kHz spinning 

First 6 Kelvin MAS 

First 650°C MAS 

First DAS probe 

First ? 

Doty Scientific, Inc. 
600 Clemson Road 

Columbia, S.C. 29223 
USA 

Office: (803) 788-6497 
Fax: (803) 736-5495 

Sales: (803) 699-3806 
Service: (803) 699-3807 



Dr. B. L. Shapiro 

Olin 
RESEARCH CENTER 

350 KNOTTER DRIVE, P.O. BOX 586 
CHESHIRE, CT 06410-0586 

(203) 271-4000 

March 8, 1990 
(received 3/12/90) 

Texas A&M NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

RELAY in the Rotating Frame - Applications 

Dear Dr. Shapiro: 
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Many industrial analytical laboratories are heavily involved with 
the analysis of competitors' materials. NMR analyses of these 
materials often present difficult problems, one reason being that 
the spectroscopist may have no idea of the products' contents. 
The first step is to obtain 1H, l3c, and DEPT spectra; however 
these data are not sufficient to identify the components of 
complex mixtures. 2D methods then become invaluable. One 
particularly useful technique that is often overlooked is 
Rotating Frame RELAY 1 . We find it to be more sensitive than the 
other RELAY versions, and it is especially effective for 
oligomeric/polymeric materials where short T1's present problems 
for pulsed RELAY methods. I include a listing of our Bruker 
program below, which gives good quadrature detection in F-1 and 
no axial peaks. 

GPJ/skp 
Attachment 

Very truly yours, 

jJp:~~ 
Res~a~;\tAssociate 
Central Analytical Dept. 

1. A. Bax, D. G. Davis, S. K. Sarkar, J. Magn. Reson., 63, 
230-234 (1985). 

OLIN CORPORATION 
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------ FILE: TOCHC .AU 

TOCHC.AU 
RELAYED COHERENCE SPECTROSCOPY IN THE ROTATING FRAME 

1 ZE 
2 D1 Sl DO 
3 Pl:D PH! 
3 DO 
4 P4 PH4 
5 DO 
6 D4 S3 i ALLOW TIME TO SWITCH DCPL POWER 
7 (PS Bl PS B3 PS Bl PS B3 PS Bl PS B3· PS Bl PS B3l:D ;SPIN LOCK 
8 D3 Sl . 
9 .P2:D BO P4 AO 
10 D3 
12 P3 AO Pl:D PH5 ; XFER H POLIZARIZATION TO C'S 
14 D3 S2 ANTIPHASE C MAGNETIZATION COMES IN. PHASE 
15 G0aa2 BB PH6 

0

D3 DO 
16 WR tll 
17 IF tll 
18 JNaa1 
19 EXIT 

PH1aa BO 
PH2aa Bl 
PH3aa B3 
PH4aa AO 
PH5aa Bl 
PH6aa RO 

B3 B2 

AO AO 

Rl R2 

Bi 

AO A2 A2 A2 A2 

R3 

; D4aa 400 USEC, S3aa !OH, PS aa4000 USEC 
; TOTAL SPIN LK TIME"' 8*P5 
;NDOaa2, Pl AND P2 ARE 90 AND 180 DCPL PULSES 

P3 ~ P4 ARE 90 ~180 C PULSES D1 "'1-5 T-l'S FOR H 
; D3=1/4J OR 2MSEC 
; PW~ RD aaQ 

POSITION AVAILABLE: NMR FACILITY MANAGER 
Washington University School of Medicine, St. Louis, MO 

We are inviting applications for the position of NMR Facility Manager in the 
Departmerlt of Biochemistry and Molecular Biophysics at Washington University School of 
Medicine. , This position requires a highly motivated individual with experience in the 
maintenance and operation of high field NMR spectrometers. A Ph.D. in Chemistry or 
Physics i~ preferred,· although candidates with a Bachelors or Masters de-ree with at 
least 3 years experience in NMR spectroscopy will be considered. Good communication 
and interpersonal skills, experience with 2D NMR methods, and experience in 
electronics are highly desirable. Primary duties will include routine maintenance and 
troubleshooting, as well as pulse sequence development and testing. Opportunities for 
collabor~tive research are also available. This new NMR facility, presently under 
construciion, i~ expected to house 500 and 300 MHz NMR spectrometers. These 
instruments will be used primarily for 2D and 3D NMR studies of macromolecules in 
solution, as well as lD multinuclear and wideline 2H work on related biological 
systems. In addition, this facility has close cooperative ties with the High 
Resolution Facility in the Chemistry Department, which houses 600, 500, and two 300 
MHz instruments. Salary is negotiable and commensurate with experience. Send resume' 
and three letters of recommendation to: Gary K. Ackers, Professor and Chairman, 
Departmertt of Biochemistry and Molecular Biophysics, Washington University School of 
Medicine, 660 S. Euclid Av. Box 8231, St. Louis, MO 63110. Washington University is 
an equal opportu;Q;l;P..mUtion employer. ✓? /:; ~ 

David P. Cistola, M.D., Ph.D. ~7kers, Ph.D. 



spe os 
about NMR easy. 

Introducing B•BPS"' . With the new 
Bruker Barcode Pen System you can 
control your spectrometer literally 
with the stroke of a pen. Simply 
ente~ your own user c0de, select 

. the experiment of your choice, arid 
swish - the system takes over. 

Under full automati0n the sample 
is lowered, and locl<ing, shimmiqg, 
data acquisition and plottin·g take 
place without your help. Your spec­
trum, even with expansion and 
integrals, is ready for interpretation 
in minutes. 

A comprehensive library of bar­
code experiments, including DEPT, 

\XI 
BRUKER 

l_X....j 

e d. 
And for increased throughput our 

optional automatic sample changer 
lets you analyze up to 120 samples 
with independent temperature 
regulation. 

Find out how easy NMR can be. 
Ask for information on the Bruker 
AC and AMX Series of NMR spec­
trometers and our new Barcode 
System. 

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

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

Analytical Systems Worldwide 



Start your experiment with four easy steps ... 
Step 1 Step 2 

BRUKER BARCODE SYSTEM BRUKER IJARCOllE SYSTEM 

Start Experiment Insert Sample 
The instrument is free for U!:=e 

the first barcodc • II II 
will start 

your experiment 

Step 3 
I 

BRUKER BARCODE SYSTEM 

Step 4 

BRUKER BARCODE SYSTEM 

please enter 

cxpcriment-solvcnt-c<Jmb1nation 

Experiment/ Solvent 

•I 1111 

... a few minutes later, enjoy the results: 

_J 
_J 

l 

__ LL 

• 111· 

~, .... 
·,i: 

II 

::;:;:;:::::;::;:::;::;:::::;::;:::;:::;::::-:;::;:::;::;:::::;::;:::;::;:::::;::;:::;::;::::::;:::;::;::;:::: ... 
3,'5 3 . 0 Z. I! 2.0 1.'5 1.0 ,I! 

PPM 

.. 
1.0 

, .. 
... 
, .. 
, .. 
, .. 

MU31l03.SNX 
f'1 PAOJ: 

PROJHLOOI 
f'2 PAOJ: 
PRO.Mt.OO1 

AU PAOG: 
Z27.AU 

DATE 13•5-97 

IU t02ol 
Ill !112 
1112 IO ◄ IS . 02, 
llfl 82J . 0IJ 
NDO l 

WOMZ . I 
WOIII I 
ISIZ O 
!ISBt O 
NC2 M 
PUN ROIi; 
Fl J,196P 
f2 .•UDP 
At«JCOUINlt 
Fl 3.196P 
n· .OOP 

01 l.8910000 
Pl I.DO ... 
AD o.o 
PII 0.0 
DE 600 . 00 •• • .. ' 00 .OOOOO:JO 
Pl 4.50 
NE 121 
IN ,0009580 

For more information on the new Bruker Barcode System simply call or write: 

ee 
DATA B~R NMR 
SYSTEMS (.X..._) IMAGING 

ee 

Australia: BRUKER (Australia) Pty. LTD., Earlwood, New South Wales, Tel. 02-5589747 
Belgium: BRUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99 
Canada: BRUKER SPECTROSPIN (Canada) LTD., Millon, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 855200 
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (088) 94 98 77 
India: BRUKER INDIA SCIENTIFIC Pvt. LTD., Andheri (West), Bombay, Tel. 22 62 72 32 
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 09 
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, Akersberga, Sweden, Tel. (07 64) 6 80 60 
Spain: BRUKER ESPANOLA SA, Madrid, Tel. 341 -259-20-71 
Switzerland: SPECTROSPIN AG, Fallanden, Tel. 1-82 59 111 
W. Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel . 0721-5161-0 

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

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

HF-NMR 
FACILITY 

Faculty of Science University of Nijmegen 
Toernooiveld 

Prof. B.L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 
U.S.A. 

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

Nijmegen, 27 February 1990 
(received 3/8/90) 

Ti MAS NMR in solids. 

Dear Prof. Shapiro, 

Recently, we ha.ve registered an increased interest for Ti-NMR in 
solids. For instance, the possibility to create zeolites containing 
Titanium has aroused the interest about the capability of Ti-NMR for the 
identification of these materials. Titanium has two "NMR-active" 
isotopes, "Ti (I=5/2) and ~Ti (I=7/2), with a natural abundance of 7.28 
and 5.51 % respectively. They both have a low gyromagnetic ratio and a 
medium quadrupole moment [Q( 47Ti )=0. 29xl0-2 8 m2

, Q( 49Ti )=0. 24xl0-28 m2
]. This 

makes them in principle unattractive nuclei for NMR, and it is not 
surprising that hardly any literature exists on the subject. However, as 
the Dutch National HF-NMR facility gives us access to a 500 and 600 MHz 
spectrometer for solid state MAS NMR, we thought it was worthwhile to try 
to observe Ti in solids. Taking the receptivity and the spinfactor into 
account, the central line of both isotopes should have approximately the 
same intensity. However, when the line width is dominated by second­
order quadrupolar interactions, the line of •1Ti will be 3. 43 times 
broader than for 49Ti. 

Fig. 1 shows the Ti spectrum of SrTiO3 obtained on our AM 500. SrTiO3 

has the perovskite structure, with Ti in a perfectly symmetrical 
octahedral coordination and thus quadrupolar interactions should play a 
minor role. Indeed, two narrow lines of approximately equal intensity are 
observed which are assigned to the central transition for the 47Ti and 49Ti 
(0 ppm) resonance. Furthermore, we see spinning sidebands from the other 
transitions which are broadened in first order by quadrupolar 
interactions. The main problem we have met with obtaining this spectrum 
is the strong acoustic ringing from the probehead. Thus spectra had to 
be obtained using an echo sequence or a large receiver deadtime. Fig. 2 
shows the Ti spectrum of TiO 2 obtained on the AM 600. The commercially 
available TiO 2 sample consisted of multiple phases. The octahedral 
coordination in the various TiO 2 phases is no longer perfectly 
symmetrical, and thus quadrupole interactions will play an important 
role. The spectrum displays two lines with a two to one intensity ratio 
and a splitting that does not correspond to the frequency difference of 
the two isotopes. We believe that the two lines are 49Ti resonances of two 
different TiO2 phases, indicating the sensitivity of the Ti chemical 
shift for small structural changes. The "Ti resonances are probably lost 
due to the larger line width in combination with the large receiver 
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deadtiine used.. After these :first hopeful results, we are currently 
investigating the :pbssibiiities of Ti MAS NMR for the study of Ti 
contaihihg teoiites ~ 

Sincerely .yours, 

iJj_ .~ 
c ,, ·t~ 

A.P.M. Kehtgens G.H. Nachtegaal 

Please credit this contribution to the account of Prof. E~ de Boer 

-~,---~ ----r--- ~....;,~-~~~-----'"--~~~~~~~~-r-~ 
hOO 400 200 -200 - 400° ·600 - BOO 

Figure 1. Ti spectrum of SrTi03 obtained at 28.17 MHz (4000 Hz spinning). 

1-,-...-r-,•-r-,-,~r••· ....---,-,-j-~~T - r ·1 .....--r-,- -r"T"7"~T--.---r--r.- r -..----r-

•1\' t' JL\ r 200 100 u - 100 -200 -- .mo -41.1 \. 
µ p" 

Figure 2 ;' Ti spectrum of Ti02 obtained at 33. 8],. MHz ( 6500 Hz spinning)• 
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NMR Instrument Upgrades 

Broadband Decoupler 
• Broadband RF Circuits (5-SOOMHz). 
• Accepts any Synthesizer Input (0dBm). 
• Fast BiLevel RF Power Switching ( < 1 usec). 
• MLev & Waltz Modulation Schemes. 
• 0.5 Watt Output to external RF Power Amplifier. 
• Excellent On/Off isolation. 
• 90" /180" Phase Shifts (Sub CJOO available) 

• High Performance / Low Cost 

The FMR Broadband Decoupler provides an ideal auxiliary 
transmitter for polarization transfer and 2D FT experiments. 
Its high performance features (rapid solid state switching 
between two le\els, MI.EV and WALTZ modulation schemes) 
along with its low cost make the Broadband Decoupler an 
ideal, flexible and powerfu! addition for expanding a spec­
trometer's capabilities. The FMR decoupler can be used 
with existing power amplifiers or frequency sources and 
power amplifiers are available as a total package. 

The decoupler is of modular construction. Individ­
ual modules or a complete package can be purchased. The 
modules are useful for updating existing instruments. FMR 
will provide the modules arxl a:;sistance for the do-it-yourselfer. 

• Digital 90" and 180° Phase Shifter Module 
(Operates at 10 MHz). 

• Mixer / Gate / Attenuator Module 
(Fast BiLevel Operation). 

• MLev / Waltz Modulator Module. 
• Filters for one frequency. 
• Chassis and Power Supplies. 

NT Patch Cables 
Patch cables which allow immediate installation and removal 
of the Broadband Decoupler to an NT spectrometer are 
available. The cables plug into the existing connector of the 
Nf 293 and the existing console cable plugs into the patch 
cable. The standard configuration for these cables is avail­
able as well as custom configurations. 

Bruker AM Interface . 
A splitter-mixer-amplifier module is available to allow the 
01 synthesizer output to be split and used as a frequency 
source for the decoupler as well as to continue generating the 
spectrometer observation and receiver frequencies. This 
process allows the use of the Bruker pulse sequence phase 
expressions to be used for Broadband Decoupler phase 
shifts as well as the Decoupler's internal phase shifts and 
modulation capabilities. 

Probes 
FMR provides probe services designed to give the NMR 
marketplace the capability for repairing and upgrading exist­
ing NMR probes as well as obtaining new and unique NMR 
probes. Existing probes can be upgraded at less than half the 
cost of a new probe. An existing unused 20mm probe, for 
example, can be converted to a 10mm Broadband probe. A 
5mm 1H Probe can be reworked to improve sensitivity in 
water solutions or water saturation. 

Probe Services 
• Fast and cost effective probe repairs. If you don't have 

backup probes, the time spent getting even the most 
simple probe problem repaired can be agonizingly long. 
FMR tries to turn every probe around as fast as possible, 
and we are always trying to improve our turn-around 
time. 

• Do you have a probe lying around the laboratory which 
hasn't been used in years? If so, why not upgrade it? This 
can be done for a lot less than a new probe. Existing or 
broken probes can be repaired and upgraded to different 
insert sizes and nuclei. The following areas are prime 
reasons to upgrade an existing probe: 
• New technology to give better performance. Soii1e 

older probes can be upgraded to give more than a 100 
% improvement in sensitivity. 

• Repair or upgrade an older unused probe to serve as 
a backup for existing used probes. 

• Upgrade an unused probe to be a 1H biological (salt) 
probe. Ibis will give shorter <X>" pulses, better sensitivity 
and better water saturation performance in ionic 
water solutions. 

• Upgrade an unused or broken probe to be able to do 
new experiments. For example FMR can upgrade an 
older, little used probe to be a 1H {31P-15N} probe for 
today's powerful inverse 2DFT experiments. 

31 P / 13C / 1H QE Probes 
A probe is available for the QE (and other instrument 
types) which has one port tuned for 1H observation 
and another port simultaneously tuned for both 31P and 
13C observation. This allows the QE console to observe 
1H, 31P and 13C spectra without tuning or switching the 
probe in any way. This is very convenient for sample 
changer operations. 



Felix/ PC 
NMR Data Processing Software 

FMR and Hare Research announce an inexpensive 
alternative for NMR data processing using IBM compatible 
PCs. This alternative is available as either a software 
package for lD or Multi-D NMR data processing utilizing 
Hare Research's Felix/PC(tm) software or as turnkey data 
stations configured and ready to process NMR data. This 
software provides a complete "tool box" full of processing 
routines for processing lD files up to 32K words in size and 
2D files up to 2K by 2K size. The command line interface 
provides a fast and flexible interface for the experienced 
operator. Powerful macro operations and a menu interface 
allow the inexperienced operator to process data with a mini­
mum of training. This software gives the user the capability 
to maintain his spectra at his desk and reprocess, expand, 
integrate and peak pick his spectra at any time. The anno­
tated spectra can be exported to a file for immediate incor­
poration into word processing and desk-top publishing soft­
ware which is readily available for the IBM compatible PCs. 

Felix/PC software features: 
• "Real-time" on screen phasing with mouse . 
• Automatic baseline selection and corrections. 
• Automatic peak-picking of lD and 2D data. 
• Plotting to HPGL or Postscript devices. 
• Efficient Matrix oriented multi-D processing. 
• Contour and "Image" 2D displays. 

The NMR user can use his current PC and printers/ 
plotters with Felix and be processing and plotting NMR data 
for $1000. Alternatively, he can purchase one of the available 
turnkey systems with the desired software and accessories 
and begin processing and plotting data immediately for as 
little as $6000. If you need desk-top NMR data processing 
capability, then Felix/PC is for you. 

BXR Data Transfer & Translation Software 

BXR is a set of programs that transfers data files 
from the Bruker Aspect computers to PC computers. BXR 
stores the data in translated files that Felix/PC can read. 
Parameters related to data processing are transferred for use 
by Felix. Transfer rates of up to 19200 baud are usually 
routine ( > 100 KBytes per minute). In normal operation the 
PC and the Aspect are connected with a communication 
cable and the BXR transfer program started on the PC. The 
unattended PC then waits for files to be transferred by the 
Aspect. There is no need to halt the PC program. You can 
start and stop the transfer program on the Aspect without 
stopping and restarting BXR on the PC. Under this condi­
tion, the PC waits for additional files from the Aspect until 
you halt it. This is for convenient data transfers to an unat­
tended PC. 

FELIX/PC Data Translation Software. 
Both Nicolet/GE and Bruker provide Kermit data 

transfer software for their spectrometers. This software can 
easily communicate with a PC running any one of the many 
software communication packages using Kermit transfer 
protocol at transfer speeds up to 38K Baud. 

Once the data is transferred by Kermit or any other 
means, data translation software packages are available to 
convert the Nicolet/GE 1280 20 bit word or the Bruker 
Aspect 24 bit word into floating point Felix/PC words. Key 
paramaters are also converted from the Nicolet/GE and 
Bruker integer and floating point header parameters into the 
respective file headers for Felix/PC: 

• Spectrometer Frequency 
• Sweep Width 
• Data Table Size 
• Non-Quadrature / Quadrature Data 

This capability to process both manufacturers' data with a 
single software package can make life in a mixed instrument 
laboratory simpler for the user. 

PLOT NMR Plotting Software 

An NMR facility's efficiency and sample through­
put can be substantially increased by transferring plotting 
operations to a separate data station, freeing spectrometers 
for data acquisition. FMR provides plotting software for a 
PC which performs the usual functions of FT, expansion, 
peak-picking, integration and plotting of lD data from GE 
and Bruker spectrometers. Mouse-driven, pop-up menus 
and macros to perform command strings allow even the first­
time user to manipulate data readily. PLOT imports GN, 
QE and Bruker files using Kermit or Xmodem at up to 19200 

baud. Data can be plotted on HPGL plotters, PCL laser 
printers or dot matrix printers. This is an inexpensive means 
of optimizing the use of existing hardware. 

PLOT allows the chemist to remove his spectra 
from the NMR instrument and still be able to plot, replot or 
do expansions at any later time. No more finding out later 
that you did not expand a critical region of the spectrum while 
on the instrument. PLOT is also an ideal method for NMR 
service facilities to distribute their spectra without tying up 
valuable instrument time. 
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 

BEHKELEY • DAVIS • IIWIN E • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO / SANTA BARBARA• SANTA CRUZ 

22 February 1990 (received 3/2/90) 

Dr. Bernard L. Shapiro 
966 Elsinore Court 
Palo Alto, California 94303 

Dear Dr. Shapiro, 
(Gilding the Birdcage) 

MAGNETIC RESONANCE UNIT 
University of California Service 
Veterans Administrali~n Medical Center 
4150 Clement Street (!ID) 
San Francisco, California 94121 
(415) 750-2146 

We have been developing rf birdcage coils for the human head to provide homogeneous excitation and detection and 
improved sensitivity in 31 P spectroscopy studies of the brain. In particular, we are using birdcage coils for 31 P three­
dimensional MR spectroscopic imaging studies in patients with stroke or brain tumors and in normal volunteers [Ref 1]. Our 
original birdcage was not optimized for sensitivity, homogeneity, or ease of use. Therefore, we decided to gild the birdcage 
with a number of small improvements. 

Interior 
Guard 

Ring 

High-Pass Birdcage 

( Figure 1 ) 

Our current 31 P head coil is a high-pass birdcage with 8 
rungs, designed to resonate at 34.8 MHz for use in our 2 Tesla 
Philips Gyroscan whole body spectrometer. The coil is 
constructed on a 23 cm long acrylic cylinder with an outer 
diameter of 25 cm. The rungs and end rings are constructed 
of 50 µm copper foil. Each rung is electrically connected to its 
nearest neighbors at gaps in the end rings bridged by 215 pF 
fixed capacitors and 1 O pF parallel variable capacitors for 
precise tuning (Figs 1 & 2) . Guard rings of 25 µm copper foil, 
electrically isolated from the rf coil, are placed inside the 
cylinder to provide Faraday shielding around the capacitors, 
whose large E-fields would otherwise excite large dielectric 
losses in the patient. The guard rings are interrupted by a 
small gap bridged by two 620 pF chip capacitors. This much 
of the design is standard for birdcages [Refs 2 & 3] . ----------------------

Now the gilding: To accommodate 
larger patient heads, we have designed a 
"proboscis accommodator" - a protuber­
ance in the lower ring with a complimentary 
cutaway of the acrylic cylinder (Fig 1 ). The 
additional length of copper foil in the lower 
ring adds some inductance, slightly break­
ing the birdcage symmetry. But the neigh­
boring variable capacitors are simply ad­
justed slightly lower in capacitance to re­
store rf tuning. 

Matching and tuning are accomplished 
by inductively coupling to the birdcage. The 
matching device consists of an inductive 
loop (6 cm x 18 cm) of copper foil mounted 
on a polycarbonate paddle which slides 
into a pocket on the circumference of the 

A /4 Triaxial Decoupler 

14------)../4 

High-Pass Birdcage with Inductive Coupling 

Tuning Matching Axial 
Paddle Paddle Adlualment 

( Flgure2 ) 

RF-{ei~==-=1--) """"----ic!~M:~___,~:~g I -.I: son Trlax - . 

birdcage. The signal cable is connected in series with two 
balanced 11 O pF capacitors to the matching loop (Fig 3). 
The pocket is located exterior to one loop of the birdcage, 
that is between two rungs, and matching adjustment is 
made by moving the paddle axially to vary the overlap of 
the matching loop with the birdcage loop. The matching 
range of the coil is sufficient to match empty or with a 

Belden 9222 
(RO SBA/U type) 

( Flgure3) 
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phantom which loads more than a large human head. Tuning adjustment is similar; a second pocket located at the same 
birdcage loop allows insertion and axial movement of a tuning paddle, which consists of a loop (4 cm x 18 cm) of copper 
foil mounted on a polycarbonate paddle. Tuning adjustment is made by moving the paddle axially to vary the overlap of 
the tuning loop with .the birdcage loop. Matching and tuning adjustments are virtually independent. These gildings were 
inspired by Refs 4 & 5. 

To reduce interaction of the signal cable with the bore of our superconducting magnet we use a quarter-wave triaxial · 
decoupler (Fig 3, Ref 6) to suppress unwanted antenna currents excited on the cable shield. To reduce interaction of the 
coil with the magnet bore (or with the experimenter at the lab bench during development) we constructed a cylindrical 
Faraday shield to surround the coil. It is made of 1 O cm wide strips of 20 µm aluminum foil which overlap slightly, but are 
electrically isolated trom each other to suppress gradient eddy currents. These strips are mounted on the exterior of a 30 
cm long acrylic cylinder with an outer diameter of 40 cm (Fig 1 ). This Faraday shield also raises the a and resonant 
frequency of the coil. 

Measurements of rf spatial distribution revealed significant drop-off of 81 along the axis within about 6 cm from the 
coil center. Therefore, a conductive rt "mirror" of 20 µm aluminum foil was placed at the upper end of the birdcage coil to 
substantially impro~e the 81 homogeneity and thus enlarge the sensitive volume of the coil (Figs 4 & 5). 

' Radial B1 Profiles with RF Mirror Axial ,81 Profile with RF Mirror 
1.0 -°_a-□-□-□ l.6Jn. BR ~ 

□-□ 'a Front •-• i Parallel I 
,/ ' Edge •-•..... / 

'•- ........ 1/BR 
B1 Mirror Center □, 

1.0 _...,o-o--o-.-.0-0-0:::::°-
B1(max) Bl □, 

Center ' '□, 
Bl(center) 

i ~~ BL 

,I a 
0.0 0.0 

0 10 20 26 0 
Axial Position (cm) 

( Flgure4) 

The tuned birdcage resonates at a single frequency in its symmetric, 
linearly polarized mode, thus facjlitating its use for circularly polarized (quad­
rature) mode applications. Plans include driving the birdcage coil in quadrature 
t?Y installing a seco~d set of pockets two birdcage loops away (1/4 circumfer­
ence; or 7t/2) from the first set. A convenient quadrature circuit, now being 
tested, is shown in Fig 6 [Refs 5 & 7]. 
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Gerald B. Matson Michael W. Weiner 





- VIVOSPEC: 
SYSTEM SPECIFICATIONS 

NORTH AMERICA 
OTSUKA ELECTRONICS (U.S.A.), INC. 
1 Raymond Drive 
Havertown, Pennsylvania 19083 USA 
(215) 789-7474 
FAX (215) 789-8081 

Frequency 
Synthesizer 
Frequency Step 
Phase Control 
Phase, Discrete Steps 
Phase, Variable Steps 
Output Power 
Power Control 
Linearity of Power Control 
RF Amplifier Power Output 
Preamplifier 
Noise Figure 

RFUNIT ----------------
5- 300 MHz 
PTS-500,Computer Controlled 
0.1 Hz 
O - 360 Degrees 
0, 90, 180, 270 Degrees 
0.1 Degree Resolution 
Computer Controlled: 12 Bit DAC 
0 - 100 % 
±1% 
1000W 
Broadband 
< 2dB 

--------------- COMPUTER SYSTEM ---------------
Computer 

Control 
Display 
Hard Copy Output Device 

DEC VAX Station 3200, 24 MByte RAM Standard, Up To 64 MByte 
Optional, 350 MByte Hard Drive, 44 MByte Removable Cartridge Drive, 
600 MByte Optical Drive 
VIVOMOUSE™ Control Device With Assignable Knob 
19 Inch 256 Grey Scale Level Display, 1024 X 864 Resolution 
Hewlett Packard Laser Jet II Printer 

----------------- SOFIWARE-----------------

Pulse Programmer 

Digital Interface 

VMS Ver. 5 Operating System, Graphic Work Station 
Software, Shell Environment For Easy Operating System 
Access, IDL Software For Curve Fitting And Data Analysis 

PULSE PROGRAMMER AND DIGITAL INTERFACE 
2K X 128 Bit Word Memory, 5 - 16 Bit Loop Counters, 
32 Bit Timer, 100 nsec Resolution 
Controls 2 Synthesizers: Frequency, Amplitude, And Phase For 
2 RF Channels, 4 Gradient Channels, All With 12 Bit Resolution. 
14 Bit A/D At 100 KHz, Audio Filter 51 .2 KHz In 200 Hz Steps. 
Local Memory Buffer 64 KByte. External Gating Input. 

---------------- GRADmNTS---------------
Gradient Coils 
Rise Time (10 - 90 %) 
Power Supply 

2 Gauss/cm Minimum 
1 msec Maximum (Uncompensated) 
TECHRON Model 7570 

-------------- HETERONUCLEAR DECOUPLER ------------
Frequency 
Synthesizer 
Frequency Step 
Phase Control 
Phase, Discrete Steps 
Phase, Variable Steps 
Output Power 
Power Control 
Linearity of Power Control 
RF Amplifier Power Output 

5 - 300 MHz 
PTS-500, Computer Controlled 
0.1 Hz 
0 - 360 Degrees 
0, 90, 180, 270 Degrees 
0.1 Degree Resolution 
Computer Controlled: 12 Bit DAC 
0-100 % 
±1% 
100WCW 

------------ STANDARDMAGNEICONFIGURATIONS------------
Field (T)/Bore (cm) 2/31 2/30.5 2.4/40 4.7/20 4.7/31 4.7/40 7120 
Bore With RT Shims And Gradients (cm) 26.5 26 33 15 26.5 31 15 
Helium Evaporation (ml/hr) 50 50 50 50 55 60 50 
Nitrogen Evaporation (ml/hr) 400 400 400 400 450 500 400 
Half Length (mm) 350 275 570 396 460 735 575 
5 Gauss Line - Radial From Center (m) 3.4 3.2 4.7 3.7 5.3 6.4 5.1 

- Axial From Center (m) 4.4 4.0 5.9 4.7 6.7 8.1 6.4 

Other Magnet Sizes And Field Strengths Available On Special Order 

Specifications subject to change 

e OTSUKA ELECTRONICS (U.S.A.) INC. 

EUROPE 
OTSUKA ELECTRONICS (EUROPE) LTD. 
P.O. Box 11 
Abingdon, OXON OX141RW 
ENGLAND 
0235-554454 

FAR EAST 
OTSUKA ELECTRONICS CO., LTD. 
HEAD OFFICE 
3-26-3 
Shodai-Tajika 
Hirakata, Osaka 573 
JAPAN 
0720-55-8550 

OTSUKA ELECTRONICS CO., LTD. 
TOKYO OFFICE 
2F. Hashikan-LK Bldg. 
1-6 Azuma-Cho 
Hachioji, Tokyo 192 
JAPAN 
0426-44-4951 

DEC and V/\X are Registered Trade Marks of the Digital Equipment Corporation. COpyright 1989. Otsuka Electronics (U.S.A.) Inc. Printed in U.S.A. 

" 



PsiBase version 5.2 si01 

atom I shortcut I variable I template I bond I draw I edit •=~ 

Save 
Recall 
List Fi le 
Browse 
Print o-S-A Repaint 

~ 
Change f' i le 
Change mode 

~i¥iA4,A1" 
Exit j.. 

Current atom - >C Current bond-> - Structur-e mode 

Step 1: Search for all thiophenol derivatives. 

File Search Uiew Library Print Utility Irnport Page 

SEARCH 

Searching Hitlist BEHZSR.IDF 

Total nu111. of cornpounds: 151 

80% 100% 

Step 2: Search for those derivatives that match your spectrum. 

Unknown 
Entry 

Lib/Ref 
Entry 

source Library: HMR1 - C-13 HMR STAHDARDS (ST1-ST5000)[5000] 

2 939 HMR1 
3 929 HMR1 

I I 

BEHZEHESULFOHIC ACID, METHYL "ESTER 
BEHZEHESULFOHAMIDE 

••• HMR, Thu Hou 30 10:05:10 1989 ••• 

Your search is over! 

When faced 
with a tough 
analytical 
problem ... 

Q. How do you find all 
the thiophenol derivatives 
matching YOUR 
CARBON SPECTRUM? 

A. ✓ Sadtler Molecular 
Substructure 
Search Software 

✓ Sadtler 13C NMR 
Libraries and 
Search Software 

... look to 
SADTLER for 
the knowledge 
to end your 
search. 

•=it•I;'-'·> 
Sadtler 
Division 
3316 Spring Garden Street, 
Philadelphia, Pennsylvania 19104. 
Telephone: (215) 382·7800. 
Telefax: (215) 662-0585. TWX: 710 670-1186. 
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WASHINGTCN · UNIVERSITY· IN· ST· !DUIS 

Department of Chemistry 

Fourth Washington University­
ENI/Emerson Electric Company 
Symposium on Nuclear Magnetic 
Resonance 

Wednesday, May 23, 1990 

A symposium on modem techniques in nuclear magnetic resonance 
will be held from 9:00 a.m. to 5:00 p.m., Wednesday, May 23, 1990 in 
Louderman Hall, Room 458, Department of Chemistry, Washington 
University, St. Louis, Missouri. 

The symposium will feature invited papers by.· 

* A.M. Gronenborn, National Institutes of Health 
"Protein Structure Determination by 2- and 3D-NMR" 

* R.G. Shulman, Yale University 
"High Resolution 13C NMR Studies of Glucose Meta­
bolism in Humans" 

* C.P. Slichter, University of Illinois 
"NMR Studies of Catalytic Surfaces" 

* R.L. Vold, University of California at San Diego 
"Solid State Deuterium NMR of Molecular Complexes" 

* G. Wagner, University of Michigan 
"Use of NMR for Protein Design" 

For additional information, contact the departmental secretary, 
Mary Ann Wiegers, at (314) 889-6530. 



CHEMICAL CENTER 
UNIVERSITY OF LUND 

PHYSICAL CHEMISTRY 2 

Prof. Sture Forsen 

Dr. Bernard L. Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 
USA 
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February 20, 1990 
(received 2/26/90) 

Cleaved cal bind in retains its structure 

Dear Barry, 
We have during the last few years studied the calcium-binding protein 

calbindin using various NMR techniques . One of the questions we have tried 
to adress is that of the mechanism behind the positive cooperativity in the 
binding of the two calcium ions. We have therefore manufactured a mutant 
protein, Pro43➔Met, that allows us to cleave the protein and subsequently 
isolate the two intact calcium-binding sites. Both halves bind calcium with a 

binding constant in the order of 105 M- 1. To our surprise we find that the 
characteristically shifted 1 H NMR signals in intact ca1bindin also appear in 
the calcium-saturated isolated fragments, although not with exactly the same 
chemical shifts (fig. F-H). In the calcium-free form, however, hardly any 
similarities can be seen (fig. B-D). Now, if we mix the two fragments, whether 
calcium-loaded or not, the 1 H NMR spectra are almost indistinguishable from 
those of intact calbindin(fig. A-B, E-F). We have independent evidence for a 
complex between the two fragments and these NMR studies show that the 
conformation of intact calbindin is retained in the complex. Preliminary 
studies of calcium affinity to the mixture of the two fragments indicate that 
calcium is ·bound with positive cooperativity also in the complex! 

Yours sincerely, 

1~ (t/-0 (_,( -(__, 

Torbjorn Drakenberg Sture Forsen 
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1 H NMR spectra of calcium-free (A-D) and calcium-loaded (E-H) calbindins: The mutant 
Pro43➔Met (B, F), a mixture of fragment I (residues 1-43 of the mutant) and fragment 
II (44-75) (A, E), fragment I (C, G), and fragment II (D, H). The spectra were recorded 
from 3-5 mM D2O samples at pH 6.0, 300 Kon a GE n-500 spectrometer. 
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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. 

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

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

oil core analysis, chemical tox- j , 
icity testing, and monitoring 

1 

of microscopic processes ' 

In RF performance 

ll 
! j For outstanding 

I t, I j j ~ ~ RF stability in 
~ ~f ~ 1 lL ~ phase-sensitive 

¾ work, inverse 
transfers and 
INADEQUATE 
experiments: 

Amplitude stabil­
ity of .043 % in 90 ° 

" ~, '·' '·
0,,m " '·0 

,., 
10 pulse test of single 

HOHAHA of Strychnine on en Omega 600 d d 
acquisition in ope 

water, repeated 10 times. Amplitude 
stability of .17% with 1 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 Acustar™ and Microstar™ 
shielded gradient systems improve 
image quality and localization by 

• 
© Copyright 1989 General Electric Company 

and reactions. .,. I.., 

In data processing 
GE opens NMR data pro­
cessing and system opera-
tion to users at every level ~ · · 
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 

•i!"lir.._-.. sale, with convenient financing packages 
1 • 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 
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Alpha HDR 
The New Standard in Digitizer Performance 

Dynamic range vs. spectra l 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 64-K blocks. These 
features further distinguish the GN-series spectrometer 
equipped with the Omega Data System as the leader in 
NMR technology. 

© CoP'fright 1989 Geneml Elsctric Com{l8rr; 

Fig. 1 

The Alpha HDR digitizer. 

OOCXX> 40000 20000 a -20000 -40CXXl -soooo -OOOOC> -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 MIIR Instruments 
255 FOURIER AVENUE, FREMONT, CA 94539 
(415) 683-4408, TELEX 910 381 7025 GE NMR FRMT 

PRAUNHE/MER LANOSTRASSE 50, D-6 FRANKFURT 90 
WEST GERMANY 4969 760 743l TELEX 041 2002 GEG 

7734 Printed in U.S.A. 
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University of Cambridge School of Clinical Medicine 
Herchel Smith Laboratory for Medicinal Chemistry Professor L D Hall, PhD 
University Forvie Site CChem, FRSC, FCIC, FRS(Can) 
Robinson Way (tel) (0223) 336805, 336807 
Cambridge, CB2 2PZ, U.K. (FAX) 0223 336748 

Dr. Bernard L. Shapiro, 
966 Elsinore Court, 
Palo Alto, CA 94303, U.S.A. 

Dear Barry, 

12th March 1990 
(received 3/17/90) 

We have recently introduced a new technique for volume localisation by saturation of 
the spins outside the region-of-interest (1). The method is limited by longitudinal relaxation 
times, as opposed to the transverse relaxation dependance of techniques relying on selective 
excitation, and takes the form of a pre-pulse sequence containing multiple applications of a 
noise-modulated pulse where the field gradient is in a different direction for each pulse. Pseudo­
noise modulated pulses (2) aim to excite magnetisation with a random phase relationsip across 
the bandwidth of the pulse, except over a narrow band of frequencies, typically about the centre 
of the spectrum, which receive (ideally) no excitation. In the 2-dimensional version of our 
experiment, (Fig. 1) the field gradient vector describes a circle, stepped after each noise pulse, so 

Gv 

Gz 
RF 

__ ____.11i.____ 

that coincidence of the null slices for the noise 
pulses defines a central cylindrical region of 
undisturbed spins, while spins throughout the 
rest of the sample lie in the transverse plane 
with random phase. Once this column has been 
selected, it may be examined with an imaging 
sequence, or a slice selective excitation pulse to 
acquire a spectrum from a part of the column. 
We have had some success with this technique 

· both for zoom imaging and also for localised 
spectroscopy, where the smoother gradient 
shape appears to produce less eddy currents in 

Fig. 1 2D ROISTER Imaging sequence. the magnet construction. The selected region of 

interest may be moved to any part of the sample by changing the frequency offsets for each of 
the noise pulses, and arbitrary convex ROI shapes arc available by modification of the gradient 
waveforms. 

All the experimental work on this project has been carried out using a standard ORS 
Biospec I consol which does not normally allow the use of arbitrary gradient waveforms. To get 
the gradient control necessary to do this experiment we therefore need to load the gradient 
waveform memories explicitly from the forground using a combination of PASCAL and 
machine code software prior to starting the acquisition program, thus overwriting the gradient 
values loaded by the existing pulse program complier. During the acquisition sequence, values 
arc simply clocked out of the waveform memory to the DACs each time a new gradient level is 
required; there is no looping until the start of the next acquisition cycle, when the pointer is reset 
to the beginning of the memory. This means that when loading the values for the read gradient, 
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the dephase and read gradient values must also .be loaded (with appropriate intervening zeros), 
after the.shaped part of the sequence, Fig 1. In the case of the phase encoding gradient however, 
for NS ~cans in the experiment, NS copies of the shaped gradient waveform plus the phase 
encoding step must be loaded· into memory at the start. The waveform memories supplied with 
the machine can contain up to 32k values, which is quite adequate for most ROISTER 
experiments, but we have found it insufficient when trying to use 2D dimensional selective 
pulses (3) where the gradient shape is typically defined by 256 points in each channel. One way 
to evercome these memory constraints is to dynamically load the waveform memories. 

1
The DISNMR programme on our 

spectrometer supports a degree of multi-tasking 
in the form of 3 jobs, so that processing can 
occur in one job while data is being acquired in 
another. A pascal program, running 
continuously in the second job, monitors the 
scan counter in the first job from Which the 
acquisition program was started. This counter is 
incremented at the end of each scan; and the 
program is triggered by this change to load the 
new value of the phase encoding gradient into 
the correct location in the waveform memory, · 
ready to be clocked out next time around. This 
process occurs during the relaxation delayiin the · 5 
experiment and takes about 2ms. However if the · ~ 

delay allowed is too short and the ·next scan 
begins before the loading process is complete, 
then the resultant gradient waveform shape can 

z 
0 

.~ 
w 
a: 

be unpredictable ! Also, since the computer on · 
the spectrometer (an ASPECT 3000) is involved 
in the process, it is important that there are no 
other concurrent tasks requiring processing, 

GET IMAGE FILE NAME 

CHECK SUFRCIENT RECYCLE 
AND PRE-ACQUISITION DELAYS 

START ACQUISITION IN JOB 1 

READ IMAGING GRADIENT VALUES 

READ SHAPES FROM DISK FILE 

LOAD READ GRADIENT SHAPE, DEPHASE 
AND READ VALUES 

LOAD PHASE GRADIENT SHAPE 

CALCULATE PHASE ENCODE VALUE 

LOAD PHASE ENCODE VALUE 

WAIT UNTIL LOOP COUNTER CHANGES IN JOB 1 

ACQUISITION ENDED 

YES 

FINISH 

such as ·a data transfer over ethernet. The flow FIG. 2 Dynamic waveform memory loading 

chart in Figure· 2 shows how this programme works, the whole process is controlled by a short 
forgrourid interpretive program (EXE file), so that the operator is just required to enter the 
filename for the result. The same dynamic loading process could also be applied to soft RF 
pulses, if a different shape is required on each scan for example. 

This has enabled us to use sequences on our machine without any hardware changes 
which would have otherwise necessitated more modern equipment. 

fa 
Yours sincerely, (__ JI ,1 1-. . . _ 

O.<-'\~ A~- Jtlk JI, ~ 
: 'v ~urie Hall, Adrian Carpenter, Alex de Crespigny. I 

(1) A. de Crespigny, T.A. Carpenter, L.D. Hall, J.Magn.Reson. 85, 595 (1989). 

(2) R. Ordidge, Magn. Reson. Med. 5, 93 (1987). 
(3) J. Pauly, D. Nishimura and A. Macovski; J.Magn.Reson. 82, 571 (1989). 
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RF Tuning with PACMAN (fhase Adjustment with Cartesian MApping for NMR) 

Dear Barry: 

Recently, while tuning quadrature RF phases and amplitudes on our Bruker CXP-
100 Spectrometer, we stumbled upon a display technique which we feel greatly simplifies 
the RF tune-up process. An offshoot of the commonly employed method of using Lassajous 
figures for receiver channel adjustment, this technique projects the RF amplitudes and 
phases onto points in the rectangular ( cartesian) plane. This essentially allows direct 
measurement and noninteractive adjustment of both the RF phase angle and amplitude. A 
brief outline to the technique with the appropriate background material follows. 

Generally, when using Lassajous displays for receiver channel amplitude and phase 
balance adjustments, a CW signal is input into the receiver and the receiver audio outputs 
(U, V) are displayed on an oscilloscope XY display. The X and Y amplitudes are then 
expressed as 

X = A sin ( wt + a) 
Y = B sin ( wt + a + e) 

where omega and alpha are the offsets from the receiver reference frequency and phase, 
respectively, A and B are the receiver channel amplitudes, and theta is the phase difference 
between channels. In the limit of perfect receiver channel quadrature adjustment, A= B 
and theta= 90°. Thus, Y reduces to 

Y = A cos ( wt + a) 

and the figure displayed progresses from an ellipsoid to a perfect circle. As the input 
frequency approaches the receiver reference frequency, circular precession ceases (w-+ 0). 
X and Y are then simply expressed as 

X = A sin (a) 
Y = A cos (a) 

OpERATEd by THE UNiVERSiTy or CHtAqo f OR THE UNiTEd STATES DEpARTMENT of ENER(jy 
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and the figure displayed becomes a point in the rectangular ( cartesian) plane. 

y 

A cos (O<) 

I 
I 
IAsin~) 
I 
I 
I 
I X 

This method was implemented on our spectrometer to adjust RF phases and amplitudes 
in multipulse decoupling experiments. RF transmitter channels were adjusted by applying 
a four pulse sequence (X, Y, -X, -Y) and connecting the appropriate RF generated pulse 

. from the ;pulse modulator to the receiver input. The visual display of amplitude and 
quadratur~ phase-adjusted pulses is shown below. 

y 

Phase 
Adjust 

Arrp I itude 
Adjust 

X 

We have found this technique to be particularly robust due to its ease of application 
for both conventional quadrature RF adjustments, as well as its application to 
nonconventional amplitude and phase angle (45°, 60°, etc.) adjustments. Perhaps in this 
last application, this technique will have its greatest utility. 

Sincerely, 

Steve Dieckman N. Gopalsami obert Botto 



Z·SPEC 
Four Nuclei Probe 

FEATURES: 
1H, 19F, 31P and 13C observe capabil­
ity without retuning the probe. 
The four spectra shown on the 

TECHNICAL: 

The Z•SPEC Four Nuclei Probe 

back were obtained using this 
probe. The only thing the NMR 
operator does is change the ob-
serve frequency of the spectrome- interfaces directly to any Varian 
ter. The probe contains 200,300 or 400 MHz NMR Spec-
no internal switches and ~---._____ trometer. The probe 

thus cannot wear out LbllL is capable of ob-
from repeated observe serving an~ o~ the 
nuclei changes. · four nuclei without 

APPLICATIONS: 

The Z•SPEC Four Nuclei ~ 
retuning the ob-
serve frequency or 
changing 1 / 4 

L:;.---, wavelength cables. 
Probe is a great addition to 
any NMR lab requiring high 
efficiency of sample throughput. 
Laboratories with automatic 
sample changers or open access 
environments benefit from the in-
crease in experimental flexibility. 

For more information, please 
contact Toby Zens, Manager of the 
Z•SPEC Products Group. 

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

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



Z·SPEC Four Nuclei Probe Spectra* 
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The Phosphocreatine Proton-Decoupled 31 P Doublet: Rediscovering the Deuterium-Phosphorus Isotope Effect 

Dear Barry, 

In recent high resolution 31p NMR studies ofRIF-1 murine tumor extracts (pH 9, 4°C, D2O) on a Varian VXR-500 
spectrometer, we observed a single resonance for phosphocreatine as one would expect. However, to make correlations 
with our in vivo NMR tumor data, we lowered the pH of two of the tumor extracts to 7. Surprisingly, we then 
observed a 0.09 ppm (18 Hz) splitting of the phosphocreatine 31 P resonance into two lines. Raising the pH back to the 
original value revealed that this phenomenon was a reversible one, as the phosphocreatine 31 P signal was once again 
observed to be a single peak. 

Before searching the literature, we prepared a solution of 0.1 M phosphocreatine in a mixture of D2O and H2O and 
varied the pH to examine the splitting profile and chemical shift dependence on [H+ ]. At extreme pH conditions, there 
was only one peak observed; whereas two peaks were observed for intermediate pH values (Fig. 1). Though the 
chemical shift values of the two resonances did show a change for pH values of less than 6, the splitting remained fairly 
constant at 0.09 ppm over the pH range where the two peaks were well-resolved. 

To confirm that an exchange process was responsible for these observations, variable temperature studies were 
performed with a solution at pH 8.3. The sample temperature was varied from -5°C to 23°C. As the temperature 
increased, the two lines were observed to come closer together and finally merge at a temperature of about 20°C (Fig. 2). 

A literature search turned up an article by V. A. Saks and coworkers [Biochem. Biophys. Res. Commun., 114, 
1117 (1983)] that presents an earlier study of this effect and attributes the splitting to a deuterium isotope effect upon the 
3 t P chemical shift resulting from H+/D+ exchange at the nitrogen directly bonded to phosphorus. This appears to be the 
only published report of a deuterium isotope effect on a 31 P NMR spectrum [P. E. Hansen, Progress in NMR 
Spectroscopy, 20, 225 (1988)]. As D2O is a common solvent for high resolution 3Ip NMR studies of tissue extracts, 
those involved in such research should be aware of the potential for this effect, as other phosphorus metabolites of 
interest may have exchange labile hydrogen sites. 

Sincerely, 

Washington Un iversi ty 
Campus Bt >x 11 :\4 
O nt: Brookings Dri vt: 
St l .n 1ii...: f'v1i, ,, \11ri h :). 11. tL:.i~oo 

Joseph J.H. Ackerman 
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Figure 1. Proton decoupled 31p NMR Spectrum of 
Phosphocrcatine in mixture of D2O and H2O showing 

splitting as a function of pH at a temperature of 4.0°C. 
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Figure 2. Proton decoupled 3lp NMR Spectrum of 
Phosphocrca1ine in a mixture of D2O and H 2 0 showing 

splitting as a function of temperature at .a pH of 8.30. 
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VARIAN NMR FLEXIBILITY NOW 
RESOLVES PROBLEM DIVERSITY 

i:: - ra,,_ ' , 

MICROIMAGING SOLIDS LI QU IDS 

UNITY lets you switch from one to the other with ease 

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

LIMS 
Atomic Absorption 
NMR 
Liquid Chromatography 
Gas 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 NMR 
spectrometer. For additional information, please call 
800-231-8134. In Canada, call 416-457-4130. 

NMR WITH A FUTURE 
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OBSERVATION OF NOVEL PENTACOORDINATE-BICYCLOSILANES 

Dear Dr. Shapiro, 

We have recently looked at several aminofunctional alkoxysilanes by Si-29 NMR that 
were previously reported by Speier, Roth, and Ryan (1). These compounds fo,rm cyclic 
azasilanes with loss of methanol on slow distillation. To our surprise Si-29 NMR 
spectra of the distillation product of compound I showed not only the resonance 
expected for the pentacyclic compound II previously reported but also the octacyclic 
compound III and two unexpected resonances to higher field, Figure 1. All four of 
these compounds revert back to the original silane I on addition of a stoichiometric 
amount of MeOH. These upfield resonances are assigned to the new pentacoordinate 
bicylosilanes, IV and V. Pentacoordinate silicon compounds are rarely observed but 
are implicated as intermediates in nucleophilic substitution reactions of silicon. 
Silatranes -are the most common examples_ of pentacoordinate silicon complexes and all 
have N,O linkages to silicon. IV and V are the first examples -of pentacoordinate 
silicon we are aware of that have C,N and N,N linkages to silicon. We are currently 
examining a series of these compounds which will be reported in more detail later. 

· Regards, 

/1'~ 
Maris J. Ziemelis Richard B. Taylor 

1) J.L. Speier, C.A. Roth, and J.W. Ryan; J. Org. Chem.,36 (1971) 3120-26 
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28th December, 1989 
(received 3/17/90 [sic]) 

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

Dear Dr · Shapiro, 

University of Nottingham 

Department of Chemistry 

UNIVERSITY PARK NOTTINGHAM NG7 2RD 

TEL. NOTTINGHAM 484848 

Migration Reactions in Organometallics 
\ 

We have had substantial success detecting unexpected migration 
reactions 'in straightforward variable temp.erature 1 H nmr runs. For 
example in' the compound [(azulene)Mo 2 H(C0) 6 ]• migration of the hydride 
to the rin'g occurs at subambient temperatures to a specific position 
on the five-m~mbered ring. However, vith the related guiazulene 
complex mi ,gration occurs to two adjace.nt positions at a roughly equal 
rate and this is followed by a subsequent isomerisation to the 
thermodynam i ca 11 y most stab 1 e isomer. 1 

Curently, we are investigating a series of arene-ruthenium complexes, 
such as [(cymene)RuH(terpinene)]• which undergo a related migration 
reaction. : However in this case there appears to be little 
regioselectivity in the site of m18ration. 

The migrations are not restricted to hydrogens, we are also currently 
following ,competitive migrations between an isocyanide ligand and a 
cyclopentadieny ring in a cobalt complex. In this instance the final 
product irivolves loss of · the substituted ring from the coordination 
sphere of the cobalt. 

Yours · sinc:~rely 

Dr A.H. Wright 

I 

1 . K.E. Clode and A.H. Wright, J. Chem . Soc., Chem; Commun . , (1988), 
1463. 



Digital Equipment 
and 

New Methods Research 
present 

The DECstation™ 2100 System with · 

8!]~CStation ® software 

9 10 MIPS computing: 8 MB RAM, 208 MB disks, tape, Ethernet and UNIX™; 
TCP/IP and DECnet™ networking 

~ High-speed SpecStation color graphics 

® SpecStation data transfers for most NMR, MRI, and Ff-IR spectrometers 

@) 12 months LAB ONE® software updates and support 

Optional NMR2/MODEL™, NMRIMED™, MRI/IMAGE™ and other software 

with NMRl or NMR2 
USA price through June 30, 1990 

• Optimized data processing for the NMR spectroscopist 
• Automated algorithms for spectral deconvolution, curve fitting, 

maximum entropy and other spectral enhancements, intelligent 
baseline conditioning, advanced network multi-window user 
interface, and more ..... 
- INCREASE YOUR LABORATORY'S PRODUCTIVITY -

(see reverse for examples) 
DECstation and DECnet are trademarks of Digital Equipment; NMRl, NMR2. NMR/MED, NMR2/MODEL and 

· MRI/IMAGE arc trademarks of New Methods Research. Inc.; SpecStation and LAB ONE are registered trademarks of 
New Methods Research. Inc.; UNIX is a trademark of AT&T Bell Laboratories; and PostScript is a trademark of Adobe 
Systems. 

New Methods Research, Inc., 6035 Corporate Drive, East Syracuse, New York 13057-1016 



No other NMR data processing solution offers YOU these 
capabilities: 

A 

Totally automatic curve fitting 

An example from MRI/IMAGE™. 
Automatic adaptative histogram equalization 
(bottom) enhances ima!{e contrast. 

Original FFF data 
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MLM_plus symmetrization 
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MLM (Maximum Likelihood) Spectral Deconvolution 
for 2D NMR. Zoom region of DNA duplex (500 MHz 
NOESY spectrum). Quantitatively resolve NOESY 
cross peaks and observe spin-spin couplings. 
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Another view of 2D MLM. These pictures show FFF 
(conventional) and symmetrized MLM (SML) protocols 
on a 2D spectrum. These are views of a single representative 
slice with four closely spaced peaks (right side-vertical expansions). 

SpecStation® systems and networks .... THE intelligent solution! 

New Methods Research, Inc., 
6035 Corporate Drive 
East Syracuse, New York 13057-1016 

Phone (315) 437-7500 FAX (315) 437-1836 
Customer Support and Sales 800-333-NMRI 

@NMRi February 1990 
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'GNIVERSITAT BAYREUTH 

Universitiit Bayreuth, Postfach 10 12 51, 8580 Bayreuth, FAG 
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cosy revisited: appHcaUoo to 119s□ ce MAS NMB spectroscopJ! 

Tel. 09 21 /55 21 64 (Sekretariat) 
55 21 65 (Seifert) 

55 21 78 Dr. A. Sebald 
Dr. L. Merwin 

March 12th, 1990 
(received 3/16/90) 

Recently, the homonuclear COSY experiment, combined with CP MAS, has been reported for 13c, 29si, 

31 P 1-3). The problem with these examples is: either the experiment was not done on "real" solids (i.e. 

adamantane or OaMa were used) or, for 31 P, unrealistically high SIN ratios are obtained in comparison to 

most other solids applications. Especially for 11 9sn, the homonuclear CP-COSY experiment could be 

particularly useful, as it would provide valuable additional long-range J-coupling information with regard to 

nJ(119sn 119sn) versus nJ(119sn 117sn). This additional information from the CP-COSY experiment is 

highly desirable as in most normal 119sn CP MAS spectra the 11 9111 7 Sn-satellites are not well enough 

resolved for unambiguous assignments. 

With respect to the 119/117 Sn-satellites problem in the solid state, some time ago we used the 

compound (Me2SnS)3 as a guinea-pig: in the solid state this molecule has a twisted boat conformation 

and, therefore, shows two 119sn resonances in a 2:1 ratio. The intramolecular nature of this splitting could 

be shown (independently from the X-ray crystallographic data) by a 119sn CPMG-spin echo experiment, 

combined with CP MAS and rotor-synchronised data acquisition4). 

This time we have used the same compound, (Me2SnS)3, to test the practical limits for the 119sn CP-

COSY experiment, as this compound represents a "real" solid with dilute spin-1/2 nuclei. We have to 

admit, however, that for most other 119sn cases in the solid state one will be confronted with much larger 

anisotropies. The initial 90°-pulse in the COSY pulse sequence was replaced by the cross polarisation 

1 H➔ 119sn sequence, and the rotation rate was chosen so that there is no overlap between "real" cross 

peaks and cross peaks caused by the spinning sidebands. · 

The result of this experiment on (Me2SnS)3 is shown in figure 1, together with the conventional 119sn 

CP MAS spectrum. As cari be seen, there is no intrinsic problem with the 119sn CP-COSY experiment: 

the desired information is clearly visible as cross peaks in the contour plot. In general, however, we feel 

that one will suffer from severe practical limitations using the homonuclear CP-COSY experiment for 



379-40 
11 9sn-work. There will generally be signal-to-noise problems, (i.e. the experiment will be very time-

consuming) and quite often it could be difficult ... impossible to adjust the rotation rate so that there will be 

no overlap problems with the numerous spinning sideband cross peaks (well, in theory one could 

synchronize the data acquisition with the rotor period). 

To cut the: long story short: the CP-COSY experiment works quite well for "real" solids - but we can only 

recommend it as a "last resort", unless you have problems with your spectrometer sitting idle .... 
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figure 1: Conventional 11 9sn CP MAS spectrum of (Me2SnS)3 (top), together with an expansion (centre 

band region) of the 119sn CP-COSY contour plot. 

References 
1) R. Benn, H. Grondey, C. Brevard and A. Pagelot; J. Chem. Soc. Chem. Commun. 102 (1988) 

2) C.A. Fyfe, H'. Gies and Y. Feng; J. Am. Chem. Soc. 111, 7702 (1989) 

3) T. Allman; J. Magn. Reson. aa. 637 (1989) 

4) R.K. Hanis and A. Sebald; Magn. Reson. Chem. 2Z, 81 (1989} 



RESOURCES 

MR Resources, Inc. 
158R Main Street, Gardner, MA 01440 

Tel. 508-632-7000 1-800-443-5486 
FAX 508-630-2509 

ADD NEW LIFE TO YOUR 
NMR SPECTROMETER 

MR Resources can upgrade your Bruker or IBM NMR Spectrometer with all 
the latest accessories. 

MR Resources can supply you with individual components or custom design 
an upgrade package specifically to fit your needs. 

• EXPANDED MEMORY CAPACITY 

• FASTER COMPUTING SPEEDS 

• ADDITIONAL NUCLEI OBSERVATION 

• INCREASED DATA STORAGE 

• CUSTOMIZED SOFTWARE 

I
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If you need increased speed, performance or capabilities from your current system, 
consider the economical alternative to purchasing a new one. UPGRADE! 



Consider the Possibilities .. ·. 
New experimental techniques, increased automation and greater flexibility are all hidden in 
your present NMR. MR Resources makes it possible to bring out the best in your 
WH, WM, AC, AM, WP, NR or CXP system as shown below. 

• DISK DRIVE EXPANSION 
Replace your worn out drive or add 
more drives for additional capacity. 

• MEMORY EXPANSION 
Greatly increases efficiency and 
throughput of your computer 

• COLOR GRAPHICS DISPLAY 
Addition of color graphics allows for 
display of 2D spectra before plotting 

• ADDITIONAL PROBES 
You may only need a new probe to 
take advantage of your systems' 
broadbanded capability or just add 
a spare 

• VIDEO TERMINAL & PRINTER 
Replace your silent 700 and rolls 
of thermal paper with a standard 
terminal and printer 

• TAPE DRIVE 
Add a tape drive for efficient 
archival and recall of spectra. 

• FT or ARRAY PROCESSOR 
Allows you to transform and process 
large data sets at high speed 

• NEW COMPUTER 
Swap out your old Aspect for a 
major increase in overall 
performance 

• DIGITAL PLOTTER 
Why settle for the aging analog 
plotter when your spectra could 
be plotted in color at high speeds. 

• PROCESS CONTROLLER 
Update your systems RF and 
pulser sections to run the very 
latest experiments 

• MR RESOURCES also offers customized software to your specifications. 

NR 111,. MR Resources, Inc., 158R Main Street, Gardner, MA 01440 
RESOURCES . 
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Professor Bernard L. Shapiro 
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CRAMPSI of Aluminosilicate Glasses 

Dear Barry, 

6120-103:KJM 
20 February 1990 

(received 2/24/90) 

Recently we have been interested in studying the coordination of aluminum in an 
assortment of ground aluminosilicate glasses using 27 Al NMR with magic angle spinning. 
Unfortunately, all initial attempts at getting the samples to spin at anything greater than a 
few hundred Hertz on our MSL-300 were fruitless . A variety of techniques were used in 
our efforts to induce higher spin rates, including grinding of the samples to finer particle 
size, mechanical mixing with sulfur powder and other materials, changing rotors, 
changing/repositioning rotor caps, varying bearing and drive pressures, etc., all to no 
a va ii. 

Finally, we resorted to the technique of Contingent Rotation through Aqueous Modulation 
of Profluentless Silicates, CRAMPSI. We simply mix our finely ground sample with a 
small quantity of water (distilled works best) to form a thick paste with the viscosity of 
spackling compound. The sample is then loaded into the rotor and spun up as usual. Our 
experience has been that normal spin rates (1-5 KHz) are usually attainable within the 
first few tries using this technique; without CRAMPSI we were unable to get satisfactory 
spinning at all! 

We believe that the water imparts sufficient flow to the sample and thereby allows the 
contents of the rotor to distribute itself uniformly, resulting in balanced rotation. 
A I though we experienced no difficulties with this technique, we do caution that excess 
water content in the paste could result in high pressure on the rotor cap during spinning 
and subsequent detachment from the rotor. Also, this technique is obviously limited to 
samples which are unaffected by the presence of water, although other liquids may give 
cquaily suc<.:essful results. 

We are now in the process of converting our MAS probe over to an aluminum-free version 
and will have background free 27 Al spectra in the near future. 

Please credit this entry to the Naval Research Laboratory. 

K . J . McGrath 
Code 6120, Chemistry Division 



379-44 

Texas A&M University NMR Newsletter - Book Reviews 

Book Review Editor: 
William B. Smith, Texas Christian University, Fort Worth, Texas 

"Quantum Description of High-Resolution NMR in Liquids" 

by 

Maurice Goldman 

Oxford University Press, 200 Madison Ave. New York 10016, U.S.A.; 

xiv+ 268 pp.; 1988; $65.00; ISBN 0-19-855639-X 

It is the author's intent to pr9vide a "self-contained description" of one- and 
two dimensional NMR experiments for readers without an adequate background in 
quantum mechanics. The first chapter (22 pages) is an overview of NMR includi~g 
classical and quantum descriptions. The next four chapters provide the 
backgrour;id for the use of the operator form of the statistical density matrix. 
This is :the method of choice in describing the more popular 2D methods in 
Chapters :6-8. Chapter 2 (29 pages) emphasizes vectors and operator algebra and 
Chapter 3 (41 pages) is concerned with angular momentum and their relation to 

· rotation operators. _ The author makes a point of not using matrix forms except 
for qualitative purposes. The properties of the density matrix are introduced 
in Chapter 4 (21 pages). The formalism developed in the previous chapters is 
brought together in Chapter 5 ( "Quantum Description of NMR," 24 pages). Chapter 
6 ( 20 pages) includes a description of the double Fourier transform method before 
describing the topics of homonuclear and heteronuclear correlation spectroscopy. 
This is followed by · the longest chapter (Chapter 7, 51 pages) explaining 
heteronuclear and homonuclear shift Correlation Spectroscopy, and polarization 
transfer. This is followed by a chapter (Chapter 8, 39 pages) introducing 
applications of multiple quantum coherence for mul ti-Q-fil tered COSY a_nd 
INADEQUATE methods. The NOESY technique is _ also describ_ed in this chapter. The 
final chcj.pter ( 40 pages) is concerned with the fundamentals of relaxation theory, 
emphasizing dipolar relaxation in two spin-½ systems. About five pages are 
concerned with other mechanisms. 

Goldman's book is a welcome addition to the many books now available on lD and 
2D NMR. This semester I am using it in a graduate course in magnetic resonance 
theory for students who are not generally specializing in NMR. In the past it 
was necessary to use selected chapters from texts on quantum mechanics, angular 
momentum, and magnetic resonance. Even though two semesters of quantum mechanics 
are prerequisites for the course, it is unlikely that the students would have 
been exposed to topics such as density matrices and angular momentum operators 
as used for NMR applications. For the purposes of this review, I had hoped to 
have some feedback from the students. Because the book seems to be difficult 
to get from the publisher, the students have only had it available for 2 - 3 
weeks. 

Mike Barfield 
University of Arizona 
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Introducing the PTS x10 Frequency Synthesizer . .. 

the flexibility you need at a price you want 

► 1 Hz resolution 

► fast switching, 1 to 5 µseconds 

► ultra-low phase noise, -132 dBc/Hz at 1 KHz offset 
(when equipped with optional OCXO frequency standard) 

► phase-continuous switching over 2 MHz bandwidth, with switch-selectable 
even (2, 4, 6, 8) or odd (1, 3, 5, 7) MHz-step boundaries 

► 0.225° digital phase rotation option 

► fully programmable BCD or GPIB (optional), with remote-only versions available 

• Remote-only, BCD Interface* 

• Manual controls, BCD Interface* 
*excludes optional Frequency Standard 

$1,650.00 

$1,950.00 

The PTS x10 is a 10 MHz-coverage low-noise slot synthesizer configured to cover any decade you select between 
0.1 and 100 MHz (e.g., 20-30 MHz). And, for an incredibly low $200.00, you can get the single plug-in replacement 
module which lets you shift your decade of coverage to a new decade! So, if today you're working with C13 at 
50.288 MHz, but in the future might be working with P31 at 80.961 MHz, don't worry - $200.00 will get you there! 

PHASE CONTINUOUS SWITCHING 
The PTS x10 sets new standards by offering users a 2 MHz bandwidth of ultra-low phase noise and low spurious 
phase-continuous switching range. Furthermore, the 2 MHz bandwidth can be switch-selected to span either even 
or odd MHz steps, guaranteeing phase-continuous coverage in the neighborhood of any selected output frequency. 

Example: Consider the PTS x10 configured to cover the 40-50 MHz decade. 

With switch-selected even coverage, phase-continuous spans are: 

40-41.999999, 42-43.9, 44-45.9, 46-47.9, 48-49.9 

With switch-selected odd coverage, phase-continuous spans are: 

39-40.999999, 41-42.9, 43-44.9, 45-46.9, 47-48.9 

PROGRAMMED TEST SOURCES, INC. 
P.O. Box 517, 9 Beaver Brook Rd., Littleton, MA 01460 508-486-3008 FAX Number: 508-486-4495 
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·· March 12, 1990 
(received 3/16/90) 

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

Dear Barry: 

One of the more annoying aspects of most presentations of density matrix theory in 
NMR is that explicit forms of the various spin operators one needs are usually not given 
explicitly. Usually, a rather annoyingly·abstract presentation of their construction is about 
the best one can hope for. The most commonly occurring problem is that most authors 
assume that the reader is already an expert in the density matrix theory and quantum 
mechanics needed to understand the theoretical background of NMR. From my experience, 
this is rarely the case. 

In particular, the presentation of rotational operators corresponding to ordinary 
rectangular pulses is more often opaque than not. This is puzzling.since the basic recipe for 
the generation of such operators is really quite simple. · All that one really needs is an 
explicit presentation of how to generate the operators for rotation by an arbitrary angle, 0, 
about the · x- and z-axes in the rotating frame. Given these, everything else falls in place 
quite rapidly. 

To be more explicit, the rotational operators for a single spin are 

R/(O) = [Ti~1:l:1/n Ti~~:~:1/~~J (1) 

for rotation about the x-axis (i.e., a Ox pulse) and 

a/'(O) _ [ exp(T i0/2) o ] 
- : 0 exp(= i0/2) (2) 

for a similar rotation about the z-:axis. In the above ex~ressio'ns, R + is the regular form 
(R) of the rotation operator and R- is its inverse (i.e., R-lJ. These operators work in pairs 
on the density matrix, which we shall call D. For example, rotation of the nuclear 
magnetizations by 90° about the x-axis would be calculated by Rx-1(9o•)~D•Rx(90°). 

Where many presentations become unclear is where one wishes to represent a pulse 
with an arbitrary phase angle, ip, in the zy-plane. (For example, ip = o• for rotation about 
the x-axis and ip = 90° for rotation about the 7raxis.) This is quite easily done if one 
remembers one's elementary classical mechanics. Rotation about an arbitrary axis in the 
X1f-plane can be decomposed into rotation about the x-axis by the pulse angle, 0, and 

THE UNIVERSITY JS AN AFFIRMATIVE ACTION EQUAL OPPORTUNITY INSTITUTION 
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rotation.: a.bout the 2r-axis by the phase angle, ;. That is, such an arbitrary rotation can be 
· easily represented as . 

(3) 

For example, if we lei ; = 90° and perform this operation, we get the familiar form 

R "'(O) = [ c?s(0/2) :t:sin(0/2)] · 
Y "'srn(0/2) cos(0/2) (4) 

· for rotation by an angle, 0, about the y-axis. (This is easily seen if orie remembers that 

exp(:t:i¢/2) == (1 :t: i)/.P. when;= 90°; all that is required is a little algebra to get this.) 

We now rewrite eqn (3) in a more explicit form: 

R (0) _ [ cos(0/2) -iexp(+i¢)siri.(0/2)] 
; - -iexp(-i;)sin(0/2) cos(0/2) · · (5) 

• I • • . 

The inverse of this operator can also be obtained by replacing Rx( 8) by its inverse in eqn 
(3) to g1ve · · 

it ~11o)· _· [ cos(0/2) +iexp(+i¢)sin(0/2)] 
; ' . - +iexp(-i;)sin(0/2) cos(0/2) · (6) 

(It · should_ be noted here that eqn (5) is a much easier way to derive eqn ( 4) than direct 
evaluation via eqn (3)!) · · · · . · 

. . . . . 
t . • -

Having these explicit rotational (pulse) operators for a single spin, the opefators for 
multiplHpin systems are then easily constructed using "Kronecker" inatpx products. 
This is left as an exercise since if we let this go on too long, space · restrictions would 
become prohibitive. ( Of course, one could now accuse me of being less than perfectly frank 

. in giving explicit expressions for multipler-pulse operators. My only defense is that I am 
restricting myself to single spins in this writeup!) 

·. Sincerely yours, 

,fd 
Milton D. Johnston, J:t. · . 
Prof. of Metaphysical Chemistry 

Suggested. title: Pulse operators and arbitrary phases 



MODEL 
MRCA 
500/62 

· MAGNEX HIGH RESOLUTION NMR MAGNET SYST MS 

DESCRIPTION 

The MAGNEX Model MRCA 500/62 mid-bore NMR 
magnet' has been specifically designed for those 
applications where increased experimental access in 
the room-temperature bore is important. The larger 
bore of the magnet gives a correspondingly larger 
high-resolution volume. The cryostat dimensions 
have been designed to produce a user-friendly 
system with easy convenient access to the top of 
the room-temperature bore. An optional hydraulic 
lifting stand can be supplied so that after insertion 
of room-temperature shims and the lower tialf of 
the probe assembly the overall height of the system 
can be reduced without disturbing the magp.et. A 
full range of NMR cryomagnetic acce:;sories,·can be 
.supplied if requir~d . ' 

I 
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LEVEL PROBE 

DIMENSIONS 

A 1738.0mm 
8 1210.0mm 
C 860.0mm 
D 390.0mm 

VACUUM 
RELIEF VALVE 

Magnex Scientific Lim ited 
13, 15 & 19 Blacklands Way, Abingdon Business Park 
Abingdon, Oxfordshire, OX14 1 DY, England 
Telephone: 0235 34488 Fax: 0235 554917 

NMR Magnex Scientific Inc, 
2550 Appian Way, Suite 209, Pinole, CA 94564, U.S.A. 
Telephone: 415 758 7406 Fax: 415 758 0405 

::, 
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(received 3/1/90) 

Cardiac Massage Inside the Magnet 
Dear Barry, 

In our P-31 and Na-23 NMR studies of heart preservation using the model of perfused 
rat heart we compare NMR data with haemodynamic parameters monitored simultaneously 
(see e.g. Schwalb et al. JMCC 19, 991 (1987). In these studies, during the stage of post 
ischemic reperfusion, a certain fraction of the hearts fails to beat spontaneously. If this sad 
event would have happened in a standard physiological experiment, or, say, during an open 
heart surgery, you would give the heart a good hand massage or an electrical shock, and if 
you (and the patient!) are lucky the heart will beat again. However, in our case this happens 
while the heart is inside our AM-360WB NMR spectrometer. By loosing the heart we may 
loose a whole day's work and, even worse, heavily distort the statistical analysis by 
removing from the cohort those hearts that did not recover. In the following we describe 
our solution to the problem: a mechanical massage apparatus. 

Fig. I is a technical sketch of the apparatus, which is inserted into 
a 20mm NMR tube at the beginning of the experiment . .J3y pulling a 
silk wire A through the tube B part D presses the bottom of fingers C 
which rotate and squeeze the heart which is placed between them. A 
spring placed under the fingers pulls them back when the wire is loose. 

Fig. 2 demonstrates an experiment in which the haemodynamic 
functions: left ventricular peak pressure, (L VP) and dP / dt were 
recorded during the activation of the heart (see arrows) by the 
apparatus inside the NMR spectrometer. The massage was applied to a 
rat heart during the reperfusion period without any interference to the 
NMR measurement and the field homogeneity. A more detailed C 
description of the experiment will appear in the one of the 
forthcoming issues of Magn. Reson. Medicine. 

Sincerely yours, 
Tammar Kushnir 
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February 26, 1990 

.GE TEMPERATURE .CONTROL 

Dear Barry: 

TEMP CONTROLLER BOARD 

CJ All 
l100Uf 5.IK 
lO'?" 

iU.ICONII. 

IRF l ll 

Referring to Figure 1: As designed, (at least on older Temperature 
Controllers, like ours) if the control ~ircuitry U2, U3, etc. on the temp . 
contrqller board malfunctions and the gate (G) is driven high on the power 
FET (Ql), a thermal runaway will exist until fuse F2 blows, breaking the 

e 



probe heater circuit to ground. One solution G.E. made early on our system 
was to add a 20 OHM, 100 .watt limiting resistor in series with the+100 VDC 
output. 

On the other hand, if the power FET (Ql) shorts out or develops 
resistance between the gate (GVdrain (D) and/or between drain (D)/source (S), 
as happened to us recently, not only will fuse F2 blow, because the he.ater 
sees +100 VDC to ground, but another +100 VDC current path is developed 
through the FET's drain (D) and Gate (G) by way of R9, U3 and R8 to ground. 
Once the fuse (F2) opens, these 1/4 watt components literally explode. Of 
course we also lost all the "chips" associated with the +12 VDC. 

We may be wrong, but it seems the circuit placement of the fuse (F2) is 
doing more harm than good. Instead of having the fuse on the minus side of 
the +100 VDC. wouldn't it make more sense to put it on the plus side? Then 
when an overcurrent exist due to a bad controller board or a shorted FET, 
the fuse opens and the +100 VDC is out of the circuit completely. 

Sincerely, 

~-~ 
Jim Loo 

lluke lllniuersttu 
NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY CENTER 
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LEONARD D. SPICER, DIRECTOR 
ANTHONY A. RIBEIRO, MANAGER 

19191 684-4327 
19191 684-6287 

Position Available 
NMR Spectroscopist 

The Duke NMR Center is seeking an experienced NMR spectroscopist for 
a new staff position. Familiarity with protein NMR and a knowledge 
of computer programming and workstation networking desirable. This 
person will work with the Center Operations Manager and the staff 
instrument specialist/engineering to provide support for a broad base 
of users in this shared instrument facility. The Duke NMR Center 
currently operates General Electric GN-500, GN-300 wide bore, QE-300 
and Varian XL-300 spectrometers and is planning to add a 600 MHz 
spectrometer. Please send applications, a curriculum vita and the 
names of three references to Leonard D. Spicer, Director, Duke 
University NMR Center, Box 3711 DUMC, Durham, NC 27710. The position 
is available April 15, 1990. Equal Opportunity Employer. 
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Dear Barry: 

February 26, 1990 
(received 3/1/90) 

An Affordable Alternative to Better Variable Temperature Control 

Those of us working with samples in H2O solution, where data are required for the labile 
backbone amide, amino or imino resonances in proteins and nucleic acids, are aware of the need to 
maintain a constant temperature throughout the entire period of data acquisition. While I (MGZ) was at 
Columbia University, we had Bruker AM consoles and frequently many of our 2D runs were spoiled 

. due to fluctuations of the temperature within the probe. These problems were particularly acute for 3lp 
or 1H spectra of DNA samples run in H2O solution where only a slight (0.2° C) temperature change 
would produce severely distorted cross peaks in 20 spectra. The variable temperature (VT) units on 
the Bruker AM consoles were (in my opinion) terrible. In a previous T AMU article by Bax & 
Tschudin, better temper;iture control of the Bruker VT unit was obtained by keeping the room 
temperature (near the VT unit) constant, since the magnitude of the qisplayed "error signal" was the 
result of differences between the room temperature and the desired probe temperature, the latter signal 
being displayed on the VT unit and set by the operator. I have found that in addition to maintaining a 
constant room temperature, better control of the probe temperature can be obtained by maintaining a 
constant VT air temperature. In fact, this is really nothing new, as you can buy special devices to keep 
the air temperature constant (the NIH regional NMR Center at University of Wisconsin has such a 
device), but these devices generally cost around $4,000-5,000. I also believe that now Bruker has 
av~able a similar de\"cc for keeping the air temperature more constant 

Alternatively, I bought a cheaper ($1,200) Neslab cooling bath equipped with an analog 
temperature controller. Immediately before entering the probe, the VT air line was interrupted with a 
copper coil, which was kept immersed in the Neslab cooling bath. The temperature of the bath is 
usually kept at -25° C using MeOH as the bath coolant. The air line which leaves the bath and enters 
the prope was wrapped several times with special pipe insulation tape (usually obtainable for a low 
cost at most hardware stores). The bath is kept running continuously at -25° C. In addition, despite 
the bath being only 5 feet away from the magnet (with the bath compressor motor clicking on and off 
at irregular intervals), no additional noise in either lD or 2D spectra were apparent; i.e. the bath is 
constructed of stainless steel. The improvements in the quality of 2D data from using the bath were 
Qllitc dramatic. 

I am now working with Dr. Takashi Iwashita at the Suntory Institute for Bioorganic Research 
(SUNBOR) in Osaka, Japan (Professor Koji Niµcanishi is Director of SUNBOR) and we are engaged 
in several projects pertaining to the structure elucidation of proteins in solution. The spectrometers at 
SUNBOR are General Electric instruments (GN-500 & GN-300) and we have encountered similar 
problems with maintaining constant temperatures during the measurement of 2D spectra. The VT unit 
on the GN console seems to function better than the VT unit on the Bruker AM console, although still 
slight variations exist. As before, these temperature fluctuations were partly removed by using a cheap 
VT cooling bath. The only problem with using this method at SUNBOR is that the air is not 100% dry 

and therefore the small amounts of water in the air can freeze in the copper coils. Thus, we generally 
keep the bath temperature at -5° C. · 

Kindest regards, 

-r. /k) (fSff mr- ~ 
Takashi Iwashita Michael G. Zagorski 





"We provide a tota l NMR service-from 

sample preparation and data acquisition, to 

data interpretation and report preparation. 

Our level of commitment to hard work and 

high quality service is the same-whether 

you're talking about the President, our instru-

ment operators or our support staff. It's our 

people that make the difference." 

Our Spectral Data Services, Inc., was founded in 

1985 in order to provide rapid , first class NMR 

Background data acquisition capabilities and data analysis 

to industrial, university and governmental clients 

and who either do not have modern high-tech Fourier 

transform NMR spectrometers, or who are 

Philosophy plagued by extremely long in-house turnaround 

times. 

Geri, 

Margaret, 

Gary, 

David 

and 

Brenda 

We started with a 270 MHz spectrometer, then 

added a wide-bore 360 MHz spectrometer, fol­

lowed by a second wide-bore 360 instrument in 

1989. We have capabilities for all modern l D 

and 2D experiments, as well as solid-state, liq­

uid-state and gas phase (e.g. Xe-129) experi­

ments. Spectra are typically recorded in less than 

one working week after sample receipt, and re­

sults are sent via overnight mail, or by FAX. For 

those requiring data in a hurry, our Spectral 
Express service provides a 24 hour turnaround 

service capability. 

Spectral Data Services, Inc. was established by 

Dr. Gary L. Turner, Ph.D., who is currently as­

sisted by five B.S. level instrument operators and 

administrative staff. Gary has over ten years of 
experience in solid and liquid-state NMR and is 

dedicated to solving your NMR needs. As 

required, additional consultants can be 

added to provide extra insight into solv­

ing your particular type of problem­

from patent disputes, to difficulties with 

pilot plant runs. 

Our philosophy is simply to be the best, friendli­

est, most helpful, rapid turnaround NMR service 

company available We want to help solve your 
problems! 

We look forward to working with you on: 

Polymers • Fossi l Fuels • Pharmaceuticals • 

Zeolites • Catalysts • Food Science 

and Technology • Oil Recovery • Patent 

Infringement• Advanced Ceramics • 

Superconductors • Agrochemicals 



Liquids NMR All th ree of our instruments: two 

360MHz spectrometers wi th wide-bore 189mm) 

magnets, and a 270MHz standard 154mm) bore 

spectrometer, routinely perform liquid-state NMR 

experiments. 

SDS has 5mm, l 0mm, and 20mm sample capa­

bili ties, investigating anything from a few micro­

grams IH-l) to very large, dilute spin systems !e.g. 

C- 13, N-15). 

We carry out all rou tine l D and 2D pu lse se­

quences, such as DEPT, APT, COSY, NOESY, etc. 

Spectra l Data has ful l variable temperature 

capabilities-from - l 00°C to l 40°C, and 

frequently carr ies out detailed polymer 

characterizations using VT equipment. Many 

questions about polymer structure can usually be 

answered from a simple C-13 spectrum, and a 

complete VT analysis can often give important 

information on polymer dynamics. 

We also have routine wet chemical capabilities, 

enabling us to make your samples up for you. 

All normal re laxation IT 1, T2, T1P I meas­

urements are availab le, as are specia l 

decoup ling schemes !for NOE measu re­

ments, or for quantitation). 

We are not limited to H- l /C- 13 analyses-other 

solution state nuclei we frequen tly investigate 

include: N-15,017, Al-27, Si-29, and P-3 l. 

The 

Services 

We 

Offer 

Natural product 

chemistry, plant, animal 

and fungal 

biochemistry-we 

have experience 

in a variety 

of such areas. "All you hove to remember con be summed up 

in a few words: commitment to excellence and 

personal service, at a reasonable price." 

Brenda setting up 

for proton 

solution data 

acquisition. 



Solids NMR Each of our instruments can per­

form solid-state NMR experiments. We have 

magic-angle spinning and cross-polarization 

magic-angle sample spinning capabilities, with 

Al free probes, and fast MASS rates-up to over 

lOkHz. Where necessary (e.g. Si-29 NMR) we 

can provide spectral simulations of your samples. 

SDS personnel have extensive experience in quan­

titative solid-state NMR, of e.g. Cs-133 and Al-

27, as well as qualitative C-13 CPMAS of poly­

mers and other organic species. 

SDS also routinely performs static spin-echo ex­

periments on e.g. H-2, 0-17, and other 

"wide-line" nuclei. 

Also available is a full variable-temperature range, 

from -l 00°C to l 40°C, with or without magic­

anglespinning, and "variable-angle" sample spin­

ning, suitable for NMR of some quadrupolar 

nuclei. 

We have also recently offered a "sealed-sample" 

service, for air or moisture sensitive compounds, 

as well as gas-phase (Xe-l 29 NMR) characteri­

zation of catalyst samples using the technique 

developed by Fraissard (Zeoli/es, 8, 350 ( 1988)) 

Price 270 MHz Instrument: $45/hr 

Schedule 360 MHz Instruments: $65/hr 

Spectral Simulations: $65/hr 

Personal 
Attention, 

High 
Quality 

Surcharge for VT or Air-sensitive: $ l 0/hr 

Spectral Express:$ IOO/hr* 
FAX transmission: $ l /min 

Inc lu ded in the above are all normal 

operating expenses, sample prepara­

tion, and routine interpretation. 

We provide NMR data services that are fast, re­

liable, and of high quality. We encourage our 

clients to call and discuss their projects, and to 

ask questions concerning the results. Data are 

routinely sent using overnight delivery, free of 

charge. 

For more in-depth studies, we welcome on-site 

collaboration, data presentation, experiment de­

sign, data discussion and consultation-at your 

location, Spectral Data Services, Inc., or a third 

party location. 

For further details contact Gary Turner at (217) 

352-7084 or FAX (217) 352-9748. 

* Express overnight doto service. Minimum 12 

hours. Subiec! to ovoilobility. Please inquire. 



The University of Leeds LEEDs Ls2 9JT 

Telephone: Switchboard (0532) 431751 Direct line (0532) 
Telex 556473 UNILDS G Fax (0532) 336017 

School of Chemistry 

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

1st March 1990 (received 3/5/90) 

3D NMR! 

Dear. Dr. Shapiro, 

379-59 

In the course of our protein NMR work, w~ are sometimes interested 
in observing the relative intensities of cross peaks in 2D 
spectra. These can be displayed using a "stacked plot". However 
many such plots are often necessary, sirice peak~ tha~ are · 
subsequently found to be interesting often tend to be . hidden 
behind larger ones. Ideally a 3D surface is required (or 
continuous access to computer graphics facilities), but in the 
absence of such a facility a limited solution is the use of 
"stereo pairs". Using Bruker software, stack plots can be drawn 
which differ in slant (ie. X entry to the OP command). Two such 
plots can approximate a stereo pair. The greater the difference 
in X settings for the two plots, the greater is the apparent depth 
of the 'image'. Strange effects such as being able to see a peak 
'through' a larger one become apparent using a stereo viewer. An 
example of such a stereo pair is given below. The result is 
purely a curiosity as of course only relatively small areas of 
spectra can be accommodated. 

Please credit this contribution to the account of Dr. J. Kennedy. 

Dr. J.R.P. Arnold 
(Biological NMR Centre ,Leicester) Dr. J. Fisher 

(School of Chemistry, Leeds) 
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STEREO PAIR 

Postdoctoral Research Associate 

Applicants are invited to apply for the position of Postdoctoral Research Scientist at the Suntory 
Institute for Bioorganic Research (SUNBOR) in Osaka, Japan. SUNBOR is a non-profit organization 
and is funded under the auspices of the Ministry of Education of Japan. All of the research work done 
at SUNBOR pertains to Basic Research and the official spoken and written language of the Institute is 
English. The person will be involved in several ongoing research projects which involve studying 
protein structure and function in solution using NMR and computational techniques. Collaborations 
with other well known academic scientists in Japan will be included as part of the research work. The 
facilities at SUNBOR include: GN-500, GN-300 and JEOL-400 MHz NMR spectrometers, Sun 3/60 
and Iris 4D/25 graphic workstations. In addition, exposure to other new instrumentation at SUNBOR 
is possible: i.e., new JEOL-HX 110 tandem high resolution mass spectrometer for MS-MS 
applications as applied for peptide sequencing. Roundtrip airfare, subsidized housing and company 
fringe benefits such as health care will be provided. Salary is approximately $24,000 and will be paid 
in yen (no U.S. tax will have to be paid). If needed, additional overseas travel time (min. six weeks) 
will be provided for subsequent job interviews. SUNBOR is a 25 minute trainride outside of 
beautiful, downtown Kyoto and a 40 minute trainride from downtown Osaka. Interested persons 
should contact Professor Koji Nakanishi, Department of Chemistry, Columbia University, New York, 
NY 10027 USA (tel. 212-854-2169). 



ROYAL INSTITUTE OF TECHNOLOGY 
Department of Physical Chemistry 

Prof. B. L. Shapiro 
TAMU Newsletter 
960 Elsinore Court 
Palo Alto 
California 94303 USA 

Dear Professor Shapiro: 

Dr. Ulf Henriksson 

February 26, 1990 

(received 3/3/90) 

Dynamics of surfactant micelles with cryptand-complexed counterions. 

It has been reported from fluorescence quenching measurements (Evans et al. J. Phys. Chem. 
1988, 92, 784.) that sodium dodecylsulphate (SDS) micelles decrease their aggregation number 
considerably when the sodium counterions are complexed with the cryptand C222. We were 
curious whether NMR relaxation could detect any difference between these micelles and normal 
micelles. Multifield 2H relaxation combined with i :ic T1 and NOE at a few fields have been 
shown to give both detailed and accurate information on the molecular dynamics in surfactant 
aggregates (Soderman, Henriksson and Olsson J. Phys. Chem. 1987, 91, 116.). Figure 1 
shows that the 2H relaxation of a:-deuterated s·ns is faster in the complexed micelles in the 
whole frequency range 2-61 MHz which of course means slower molecular motions in spite of the 
reported low aggregation numbers. However, the correlation time that can be obtained from the 
relaxation data is sensitive to the size of the micelle and not directly to the aggregation number 
and the NMR and fluorescence results can be reconciled by assuming that the complexed hy­
drophobic C222N a+ -counterions are partly solubilized in the micelles. From the 1:ic relaxation 
data it is possible to evaluate correlation times for the alkyl chain motions r,~h for the individual 
methylene segments along the chain (figure 2). As seen the counterion complexation has a clear 
effect on the dynamics in the upper part of the chain which of course is most affected by the 
presence of partly solubilized counterions. 

Sincerely, 

fr/ ~ .}}L~l /lf/1tt&ttL-
Molly Ginley Ulf Henriksson 

PS Please credit this contribution to Peter Stilbs subscription. 

Address: Dr. Ulf Henriksson 
Royal Institute of Technology 
Dept of Physical Chemistry 
S-100 44 STOCKHOLM , Sweden 

Telephone: 
Nat 08- 790 82 11 
Int + 46 8-790 82 l I 
Seer. 08-790 85 94 

Telefax: 
Na t 08- 790 82 07 
Int +46 8- 790 82 07 

• 

Cable address : 
Technology 
Electronic mail : 
ulf(Dphyschem.kth .se 

379-61 
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Fig. 1 2H-relaxation rates for a-deuterated SDS. 
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Fig. 2 Correlation time ri" for the local motion of individual methylene segments. 

Schematic picture of the binding of hydrophobic 

C222N a+ -ions to spherical SDS micelles . 
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Continued from page 1: 
FORTHCOMING NMR MEETINGS 

10th European Experimental NMR Conference, May 28. June .1, 1990; Veldhoven, The Netherlands. Contact: M. J. A de Bie: see Newsletter m, 26. 

Gordon Research Conference: Magnetic Resonance in Biology and Medicine, July 16-20, 1990; Tilton School, Tilton, NH. Chairman: R. G. Bryant. 
Contact: Dr. AM. Cruickshank, Gordon Research Center, Univ. of Rhode Island, Kingston, RI 02881-0801. 

Workshop of Special Topics in Medical Magnetic Resonance, sponsored by the Society of Magnetic Resonance in Medicine and the National Research 
Council of Canada, July 23-27, 1990; Whistler Mountain, BC, Canada. Contact: L. Forget - see Newsletter 374, 46. 

Expanding Frontiers in Polypeptide and Protein Structural Research, sponsored by the National Research Council of Canada, July 23-27, 1990; Whistler 
Mountain, BC, Canada. Contact: L. Forget - see Newsletter 374, 46. · 

Tenth International Biophysics Conference, sponsored by the International Union of Pure and Applied Biophysics and the National Research Council of 
Canada, July 29 • August 3, 1990; Vancouver, BC, Canada. Contact: L Ferg.et - see Newsletter 374, 46. 

Bat-Sheva Workshop on New Developments and Applications in NMR and ESR Spectroscopy, October 14-24, 1990, Israel; Contact: Dr. D. Goldfarb, 
The Weizmann Institute of Science, Rehovot, lsraeL ··See Newsletter 377, 10. 

Advanced Tomographic Imaging Methods for the Analysis of Materials, Symposium at the Fall Meeting of the Materials Research Society, Boston, Mass., 
Nov. 26. Dec. 1, 1990; See Newsletter 378, 57. 

All Newsletter Correspondence 

Should Be Addressed To: 

Dr. Bernard L. Shapiro 
TAMU NMR Newsfetter 

966 Elsinore Court 
Palo Alto, CA 94303, U.S.A 

*(415) 493-5971 * 

Additional listings of meetings, etc., are invited. 

* * * * 

DEADLINE DATES 

No. 381 (June)---------------- 18 May 1990 

No. 382 (July)-----------------15 June 1990 

No. 383 (August)--------------20 July 1990 

No. 384 (September) -----17 August 1990 

* 

Mailing Label Adornment: Is Your Dot Red? 

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

Page Length Request 

Attention overseas subscribers: If you must use paper which is longer that 11 •. please take care that nothinK 
appears below 10" (25.5 cm) on your pages. · It is costly to make reductions. Thank you. 

* * * * * * (415) 493-5971 is my home (and only) telephone number. It would be greatly appreciated if all calls to 
this number could be restricted to the hours 8:00 a.m. to 10 p.m., Pacific Coast Time. Thank you for 
your kind cooperation. 

B.L.S. 

* * * * 
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GE NMRI's growth has 
created opportunities 
for additional Probe 
Development Scientists 

A scientist is required as part of a probe design and ~valuation 
team. The successful candidate will requir~ a wor]<lng knowledge 
of high-resolution NMR Spectroscopy, some knowledge of lJNIX~, 
and a mipimuin of a MS degree in chemistry or physics. 
Experience in the µesign, construction and test of high-r~solution 
probes is desirable. · 

Interested candidates should contact: 

• .-,, 

Matthew Mazzone 
Manager, Development Engin~ering 

GE NMR Instruments 
255 Fourier Avenue 
Fremont, CA 94539 

(415) 683-4450 
(415) 490-6586 fax 

GE NMR Instrument$ 
An equal opportunity employer m/f 

® Trademark of AT~T Information System 



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

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

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

.... ~;i~f- ~1 ·"'· ~t ~1 
~-t ... ,,. :-;~t ...... ·--~ -·-...... , 

Fig. 1-Agapanthus bud 
Matrix 256 x 256, TR 200 
Slice 2 mm, TE 30 
FOV 72.8 mm, NEX 4, 
45 ° Tip Angle DEFT 
Sequence 

© Copyright 1988 General Electric Company 
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Fig. 2- 16 contiguous 1 mm 
slices 
FOV 6.4 mm, NEX 4. 
TR 150 msec, Field Strength 
2T, TE 14 msec 

• 

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

GE NMR Instruments 
255 FOURIER AVENUE, FREMONT, CA 94539 
(4151 683-4408, TELEX 910 381 7025 GE NMR FRMT 
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JEOL USA introduces the VPLX ~r 88 ::!:i:3 €B 

data processing package, our latest 8~ .. 
0 .. 

~ ,.. ~~ ij ... ~ 
1"'-

upgrade to the GX and GSX NMR r ~:00 I Vi~ij= C\J 
1; 

spectrometers. When used with the .,. w t.i 
latest network options of Multi-

• 00 .• • 0M o 

,1: . ~~ .... 
PLEXUS, VPLX provides the power 

, , 

and speed of a V AX!M and ID 

r:':: C\J 

eliminates the need to learn a new g ~ 

set of software commands. 00 8:8 . ·• 00 0 ooiJ •·• 00 ; • O 63. 
00 tf ·~'68 In addition to allowing for off-line 881 (") 

aO! .. 0 

processing, VPLX offers advanced .. ,0 

functionality such as MEM/LPZ and 
i 88 88 Symmetry Filtering. The top data 

. 

.;, ID 

shows the normal· NH to alpha oo (") 

region in a double quantum filtered 6 5 5 5 4 5 4 ;Ppm 

COSY of BPTI in water. This matrix 

~~00 

was produced on a GSX-400, 
processed on VPLX, and printed on 
a laser printer. The bottom data is . 
identical to the first with the 
exception that a symmetry filter has a 
been applied to the matrix. This 
symmetry filter discriminates on the 
basis of the known phase 
relationship of true COSY peaks. 
Each of the COSY peaks that 0 0 

passes through the filter is reduced = = ID 

to a centroid representation.** This g 
-l 

filtering allows for the rapid 0 
0 = 

elimination of spurious cross peaks 0 0 

and is the first step necessary for 0 
9 

computer based spectral 0 
0 D • C\J . 

interpretation. 
For more information, contact 

JEOL. ID 

C\J 

-.TI 

0 :~ 
0 

0 ! 0 11, 

dEDL 
0 : (") 

a 
ID JEOL (U.S.A.) INC. 0 

D Tel: (508) 535-5900 (") ' 

11 Dearborn Road D Peabody, MA 01960, U.S.A. 
6 5 .5 5 4 5 4 Ppm D Tel: (415) 493-2600 

3500 West Bayshore Road D Palo Alto, CA 94303, U.S.A. 
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00 

•vAX is a lrademark al Digital Equipment Corporation 
"JC Hoch, S Hengyi, M Kjaer, S Ludvigsen, and FM Pousen, 
"Symmetry Recognition Applied to Two-Dimensional NMR Data", 

" Cerlsberg Res., Commun., Vol. 52, p.111, (1987). 




