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UNIVERSITY OF CALIFORNIA, BERKELEY 

BERKELEY• DAVIS • IRVINE• LOS ANGELES• RIVERSIDE• SAN DIEGO• SAN FRANCISCO ~ SANTA BARBARA• SANTA CRUZ 

coLLEcE or,- cHEM1srnY NMR Facility 

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

....... __ ... 

IlERKELEY, CALIFORNIA 04720 

March 26, 1990 
(rece ived 3/29/90) 

Dear Barry, HP-Laser Plotter/Printer On Bruker X32 

We added an HP Laserjet II to a Bruker X32 data system for both plotting and 
printing . . Adding plotter capability is relatively straightforward. Adding a 
"Plotter in a Cartridge" (Pacific Data Products, San ·Diego CA) provides HPGL 
emulation. (This cartridge has been used on other data systems as described by 
several TAMU contributors.) The wiring of the printer is according to the HP 
specification: 

Laser Jet 
2 ---------------
3 ---------------
7 ---------------

20 ---------------

X32 
2 
3 
5 
6 + 8. 

The following options must be set up on the printer control panel: 

Auto page eject: ENABLED. Eject time out: NO TIME OUT. The printer port ' 
options need to be configured: Baud : 9600. Word : 8Nl. Select Xon/Xoff. : The 
default setting is ok for a 11 the other options. 

In uxnmr, the cfpp feature is used to add an hp7455a plotter to whichever RS-
232 port is available (e.g. 05). 

It is possible to use the "plotter" as a printer as well. UNIX requires that a 
"printer interface" be added and the regular UNIX printer installation procedure must 
be gone through. The printer interface is a text file containing commands. For 
operation as a printer, the printer is sent commands to un-load the plotter 
cartridge, print the text submitted and reload the cartridge. This results in a 
substantial delay when switching to text mode. On the other hand, if many pages are 
to be printed, this. may still be quicker than a dot matrix printer in NLQ mode 
(certainly better looking and quieter). 

Since the printer interface is too long to reproduce here, anyone interested 
can send us E-mail at nmr@garnet.berkeley.edu. We will deliver the file by return 
mail. 

Sincereley, 

Pu~-
Rudi Nunlist Rich Mazzarisi 
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* The new AMX full routing system 
with PIN diodes allows micro­
second switching of the frequency 
paths and RF transmitters on the 
fly. Ask your nearest Bruker 
representative for more details on 
the new AMX Series. 

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

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

BRUKER Analytical Systems Worldwide 
(_X._j 



AMX Series Block Diagrams 

0 
0 
C") 

0 
Q) 
C. 
<I> 
<( 

r-------, 
Frequency 
Generation 

P~F1 
F2 

F1/F2 
Router 

r-------, 
I SE-451 I 
I I 
I .------, I 

T-FX 

T-FH 

I 
I 
I 
I 
I 

I 
I I 
L-------.J 

' 

FX/FH 
Router 

' I 
', I 

'/, 
__ _.J__ 

I 
I / 

I / 
I / 

I / 
I / 

I / r----, r----, / 
I F3 1--+--+------<I PTS-250 ;-I----+-----
1 Optional I Optional 
L ____ J L ____ .J 

7------ RF Block Diagram 

X 
Transmitter 

'H 

Probe 

0 0 
Transmitter 1------' 

r----7 
Optional I 

I Transmitter I 
L ____ .J 

Multi-channel RF design. 
The unique full routing 
system uses PIN diodes 
to allow microsecond 
switching of the 
frequency paths and 
RF transmitters. 
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Australia: BRUKER (Australia) Pty. LTD .. Earlwood, New South Wales, Tel. 02-5589747 
Belgium: BRUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99 
Canada: BRUKER SPECTROSPIN (Canada) LTD., Milton, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 855200 
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (088) 88 7368 
India: BRUKER INDIA SCIENTIFIC Pvt. LTD., Andheri (West), Bombay, Tel. 22 62 72 32 
Italy: BRUKER SPECTROSPIN SAL, Milano, Tel. (02) 23 50 09 
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, Akersberga, Sweden, Tel. (07 64) 6 80 60 
Spain: BRUKER ESPANOLA S.A., Madrid, Tel. 341-259-20-71 
Switzerland: SPECTROSPIN AG, Fiillanden, Tel. 1-82 59 111 
W. Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161·0 

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

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

Dear Dr Shapiro, 

Agricultural 
Research 
Service 

Midwest Area 
U.S. Dairy Forage 
Research Center 

(608) 264-5407 

1925 Linden Drive West 
University of Wisconsin 
Madison, WI 53706 

E-Mail RALPHJ@VMS.MACC.WISC.EDU 
April 16, 1990 
(received 4/20/90) 

HyperCard Applications 

Over the past couple of years we have been having a lot of productive fun with HyperCard,™ the 
software from Apple Computer that is everything from a Hypertext environment to a 'software 
erector set' (Bill Atkinson). Right from its introduction it was clear that here was an excellent tool 
for writing little software projects and applications for which we previously lacked the time or the 
motivation to develop applications in traditional languages. 

I wish to just briefly describe two systems that we are working with, one that is complete and is 
actually on the market now (so I will try not to hype that too much) and one which is useful already 
but is awaiting further development and a great deal more NMR data. 

The first application is a reference system for journal references. I was motivated to write this 
because I could find nothing on the market at the time that would do what I wanted. I still don't 
think there is anything which is as flexible and as easy as this system is. It also arose from the 
realization that I and researchers like me were far too lazy ( or too busy) to go typing millions of 

Klwl:Hyper StuH:SRS Slull:SRS• Stufl:SRS• 

Tille 
Adducts of onthrohydroqulnone ond onthronol with llgnln model qui none 

Fo 
methldes. 9, I0-13C lobeled onthronol-lignln odducts; exominolion of 
odduct rormotton ond stereochemtstry In tne polymer 
Authors Ralph, John; Luduccl, La'w'rence L. 

Raferanca J. Wood Chem. Tech nol ., 6( I) , 73· 88 Vr 1986 

Key- l"'._.,..,....,.,,,...,,,_,;..,..,...,,.lh.,..,,,,...,,.,...,.., 
words form.aticn -~~ 

;, Rdd Cord I 
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references into a database. Consequently, the system should import from standard databases. Since 
I was using STN CAS-Online, that was the first essential. Now, all you do is go online as usual and 
search for all the references you need. Then you simply import them into HyperCard with the push 
of a single button. All the garbage is stripped out, and the references have a typical card-like format. 
But of course it is far more flexible than that. You can very quickly find any reference by searching 
for hit words on any card, you can create your own notes about the paper or even include the entire 
paper's text into the card if you wish, you can sort by various criteria, and, very importantly, you can 
create citations of single references or of the whole stack in any of lO0's of journal formats - if you 
are using a journal that is not in the extensive list you can rapidly create the format in a pictorial 
way. This software has undergone tremendous improvement since its shareware days, imports from 
a variety of commercial databases, and is now marketed by Trinity Software, (603) 726-4641, for a 
rather reasonable price. 

TELEPHONE: 608-263-2030 FTS 364-5240 FAX 608-264-5275 
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The second is less complete but of perhaps more interest to NMR people. It is a simple database of 
the kind that many of you have perhaps created (or thought about creating) using database or spread­
sheet software, but it has a number of nice features that are not apparent from the figure of a sample 
card (Hyper-literate people will know to try clicking all over the place to see if logical things hap­
pen). Firstly you will note that the structure of the compound is on the card (essential!!). Clever 
trickery is used to create the illusion of intelligence regarding the structure. With NMR data, it is 
always nice to compare compounds with similar structural features when trying to make assignments 
(unless you have the luxury of carrying out the full complement of lD and 2D experiments to unam­
biguously make complete assignments). 
We have two ways of doing that in this 
stack. Firstly, simply clicking on a 
portion of the molecule will take you to 
the next molecule in the stack with that 
same feature. You can then flip back­
ward and forward comparing the data. 
Alternatively, you can sort the whole 
stack by those criteria. This is done in 
our stack either by selecting the criteria 
from a menu or, again, using the power of 
the Mac and HyperCard, by simply 
clicking (with the option key held down) 
on the structural features of interest. This 
groups all those compounds at the front 
of the stack for your examination. Hyper­
Card programmers may think that we are 
compelled to make thousands of buttons, 

Klwl:Hyper Stuff:NMR Demo 
3 set Assl_tn. CDC13 

AcO - Ac 20.78 

052 
Ao 21.05 

OM• 55.78 
OH• 55.88 

AcO OH• 
g 62.82 

• 74.12 

Me b 80 .10 

,::,,' 

I 110.85 
110.89 -::,.._ 

OMe 112.55 
119,18 
120.08 

Me 120.93 
123.41 
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1,3-dioceloxy- t - (3,4-dimelhoxypheny\)-2- (2- 148.84 

melhoxyphenoxy) propeno 149.09 
151.0◄ 

Dim•r Ar-OHo a. OAo 6 Dior C3 Ao 169 .67 

LSCAL21.0 .0012 l~andoooi I 
.... 170.75 

LSCAL21.0.0012 
LSCCL2A0.0013 

I LSHCL2A0.0014 00 LSCOL2A0.OOI 5 

Acetone DMSO Water 
20 .61 20 .41 
20.89 20.68 
56 .02 55.38 
:56.08 55 .54 
:56 .15 
63 .23 62 .10 
74.70 73.35 

73.53 
80 .28 78 .39 

79.23 

112.24 110 .87 
113.68 111 .27 

112 .80 
119.51 117.70 
120.79 119 .63 
121.56 120.62 
123.82 122.70 

130.15 128 .71 
148.36 146 .74 
150.10 148.43 
150.29 148.65 
151 .93 150.27 

169.85 169.18 
170.71 170 .00 

all replicated on each card, for all the individual structures' information, but again we have used a 
nice trick that allows us to store structural information in simple (hidden) text fields and have only 
one set of background buttons. When you click on a part of a structure, the system looks up where 
the buttons should be, places them, and then re-clicks on the same spot which carries out that appro­
priate button's function. All this is invisible to the user ·who cannot tell that he didn't simply click 
ori a button that was already in place on the structure. 

This stack (complete with all the relevant NMR spectra) is being developed for lignin model com­
pounds in a joint venture between our lab and the U.S. Forest Products Laboratory, and we hope to 
have it out by a 1993 ACS Symposium on NMR in Plant Chemistry. With the exciting announce­
ment at the recent ENC of Bruker's NMR processing package running on the Mac, we hope to 
include real spectra as well as re-created spectra, perhaps on CD or CD-ROM, with the database. 

Sincerely . 

- -. J'~IZ4t/L 
· John Ralph 

P.S. I still have funding for further PhD students who are interested in plant chemistry with a high 
NMR component. Those interested in doing some good synthetic chemistry, 'playing' with NMR, 
'playing' with MacIntosh computers, and think they are tough enough for the Wisconsin winters, 
should contact me directly. 

:.,_ 



QE Probe 

One port tuned for 1H observation. 

One port simultaneously tuned for both 31P and 13C observation. 

Allows the QE console to observe 1H, 31P and 13C spectra without tuning or 
switching the probe in any way. 

Ideal for the "hands on" analytical laboratory. 

Very convenient for sample changer operations. 

Fourth nucleus option available. 

Similar probes available for all NMR consoles. 
Bruker - Varian - GE - Nicolet 



NMR Instrument Upgrades 

Broadband Decoupler 
• Broadband RF Circuits (5-500MHz). 
• 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 90" available) 

• High Performance / Low Cost 

The FMR Broadband Decoupler provides an ideal auxiliary 
transmitter for polarization transfer and 2DFT experiments. 
Its high performance features (rapid solid state switching 
between two levels, MLEV and WALTZ modulation schemes) 
along with its low cost make the Broadband Decoupler an 
ideal, flexible and powerful 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 and assistance for the do-it-yourself er. 

• 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 
NT 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. Some 

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. This will give shorter 90° 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. 

Water Saturation Modifications 

Many 1H probes used for water saturation experiments 
have coil lead pickup (see Instrumentation Note 17). 
FMR can modify these probes to shield the coil's leads 
and improve the water saturation performance. This 
problem is easy to detect and solve. 

Call us if you have questions. 



National Center of Neurology and Psychiatry 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter Editor/Publisher 
966 Elsinore Court 
Palo Alto, CA 94303 
U. S.A. 

380-9 

4-1-1 Ogawahigashi-cho 
Kodaira, Tokyo, 187 Japan 
Phone :0423-41-2 711 
Fax: 0423-42-7521 

February 24, 1990 
(received 3/20/90) 

~ Tesla Whole-Body MR Spectrometer at NCNP 

Dear Dr. Shapiro, 

NMR suffers from the inherent low iensitivity because of 
dealing with low energy. However, it should be recognized that 
this makes it possible for NMR to provide a non-invasive and non­
destructive method that is essential for in vivo NMR(MRI and 
MRS). One way to improve this sensitivity problem is to increase 
the magnetic field strength. Therefore, there has been the 
desire to use higher magnetic fields even in in vivo NMR. At 
present, whole-body magnets at fields of up to 4 Tesla are 
available even though excellent images(MRI) may already be 
obtained at fields below 1.5 Tesla. However, at higher 
fields(higher frequencies) there may be problems related to the 
RF effects, motion artifacts, chemical shifts, tissue 
susceptibility effects etc. especially in MRI. In fact, at 4 
Tesla the degraded proton images of the human head and body are 
observed due to the RF effects(H. Bomsdorf et. al. NMR in Biomed. 
~' 151 (1988)). In clinical applications, image qualities should 
not be sacrificed for any reasons. In this meaning 4 Tesla is 
clearly above the optimum. 

We have recently increased the static magnetic field 
strength of our Philips Gyroscan 1.5 Tesla whole-body MR 
spectrometer to 2 Tesla. Image qualities of 2 Tesla head and 
body coils were first checked on phantoms(including conducting 
samples) using the Philips 1.5 Tesla standard installation 
procedures. In the pulse sequences tested(MS, 2D, 3D of SE and 
FFE), 40-100% improvements in S/N were found compared to those at 
1.5 Tesla(The theoretically expected gain is 33-65% depending on 
sample loads). The extra improved S/N may be partly due to the 
optimized RF chain at 2 Tesla. Non-uniformities of RF field were 
about the same as those at 1.5 Tesla. Furthermore, the 2 Tesla 
proton images of the human head and body were, in general, of 
good quality with the improvements in S/N and appeared to be 
better or at least comparable to those made at 1.5 Tesla. A 
"quadrupole" intensity artifact was only enhanced in the proton 
density images of transversal section of the human head and body, 
which heavily depended on patient loads. We expect that the 
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artifact could be reduced or eliminated using a quadrature coil. 
Increasing the magnetic field strength is more favorable for in 
vivo NMR spectroscopy(MRS). In particular, the better spectral 
resolution at 2 Tesla would make water suppression in proton MRS 
easier. Figure shows a 2 Tesla proton MRS spectrum of human 
brain(NAA; N-Acetyl Aspartate, Glu; Glutamate, Gln; Glutamine, 
Cr; Creatine, PCr; Phosphocreatine, Cho; Choline, Ino; Inositol). 
The ~pectrum of VOI 27 cc and echo time 100 ms was accumulated 
only for 2 minutes using a standard head and neck imaging coil. 
The water suppression factor of 1/500 to 1/2000 was easily 
obtained depending on echo times. However, it should be noted 
that at 2 Tesla many metabolite signals such as glutamate become 
a strongly coupling spin system resulting in disappearance of the 
signals at longer echo times due to the J-modulation if spin echo 
is included in the pulse sequence. Considering the increased RF 
effects at higher fields, we think that 2 Tesla may still be 
below the optimum for MRS but is a reasonable field strength for 
clinical applications of MRI and MRS if both are required. 

This work was performed in collaboration with Philips 
Medical Systems of Japan. Part of the experiments described here 
was performed in collaboration with Dr. Peter R. Luyten and Dr. 
Jan A. den Hollander of Philips Medical Systems of the 
Netherlands. The 2 Tesla research project at NCNP is supported 
by Science and Technology Agency Grant(T.O.) and Grant-in-Aid for 
Developmental Scientific Research from the Ministry of Educat~on, 
Science and Culture(T.O.). 

Sincerely, 

T~ S'. lna.--.J-, ..... do.-
Takashi Ogino Toshia Yano Sus um u Masuda 

2 Tn!llll Ill tlHR :":prrlrm" nr IIUlflftfl nr11oln 
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Michigan Technological University 

~ 
Houghton, Michigan 49931 

March 26, 1990 
(received 3/29/90) 

Dr. Bernard L. Shapiro 
Editor 

College of Sciences and Arts 
Department of Physics 

906/487-2086 

TAMU NMR Newsletter 
. 966 Elsinore Court 

Palo Alto, CA 94303 

Dear Dr. Shapiro: 

The use of finite fast fourier transforms to approximate an 
infinite continuous transform has difficulties we are all familiar 
with. These difficulties are often treated in approximate ways 
which lead to a loss of information or of efficiency. For 
example, when acquiring free induction decay data, the signal must 
decay to zero significantly before the end of the acquisition to 
avoid the use of either i) adding zeros to the end which becomes 
equivalent to apodization with a square wave or ii) apodization 
with a decaying function (such as an exponential or gaussian) 
which broadens the line. Hence the fraction of data points which 
are actually used is less than the number available in the 
hardware. 

The effect is due to aliasing but in the reverse sense than it is 
normally presented. If you recall that the raw data is 
(essentially) the fourier transform of the spectrum then if the 
raw data extends to the end of its array (e.g. to high 
"frequencies") then it has suffered from inadequate "sampling" in 
the spectrum. 

We have implemented and are pleased by an improved fast fourier 
transform in our software which is far less sensitive to these 
problems. It is outlined by Froeyen and Hellemans in the Reviews 
of Scientific Instruments 56, 2325 (1985). I have not heard that 
such an algorithm is standard in modern NMR spectrometers and it 
certainly would not be present in older models. 

The execution time on the computer which controls our equipment 
(IBM PS2-80) is double that of a simple fast fourier transform for 
typical data. 

Sincerely, 

-~h✓ · 
Bryan H. Suits 
Department ·of Physics 

Michigan Technological University is an equal opportunity educational institution/equal opportunity employer. 

,;: 
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Department of Chemistry 
Buchtel College of Arts and Sciences 
Akron, OH 44325-3601 

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

Dear Dr. Shapiro: 

(216) 375-7372 

March 15, 1990 
(received 3/26/90) 

We are exploring the use of Principal Component Analysis (PCA) for improving 
the quality of 20-NMR spectra. This technique is a well established tool for 
interpretation of other forms of spectrometric and chromatographic data. It 
is proving useful for separating artifacts from real signals in 2D-NMR spectra 
as well. 

The method work by interatively calculating a signal component which accounts 
for the largest degree of variance in the dataset. Each successive principal 
component is calculated and subtracted from the data. For COSY-type spectra 
(i.e. those with diagonal symmetry); ridges, baseline offset and roll, and tl 
noise are the first components removed, followed by diagonal signals. The 
attached figure shows an example of the change in a typical COSY spectrum. 

The technique has been tested on several hundred COSY, NOESY, and ROESY 
spectra. Unlike some methods of digital signal processing, this method does 
not attempt to fit the data to some preconceived motion of what should be 
present. We have never observed signals which were not present in the 
original dataset. If the data is overprocessed real signals are removed; 
however, this is not usually a problem since assignments are not made based on 
the absence of data. Processing times are generally comparable to the IT 
times for the data, permitting treatment of the entire spectrum. 

Our current version of the program will only work with data files from 
Varian's Sun based VNMR software. We are considering methods of distributing 
this program; if you are interested in receiving a copy, mail me a note and we 
will add your address to a mailing list. 

Sincerely, 

~~ 
Associate Professor 

Peter L. Rinaldi 
Associate Professor 
Director of Molecular Spect. Lab 

Th• Univ,nlly of Akron i1 •n Equal Eduallon •nd Employnwnl lnolllullon 
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Figure. COSY spectra of compound 1: a) before PCA; b) after PCA. 
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Accurate Determination of 1 H Chemical Shifts of Strongly Coupled 

1 H Resonances by 1 H { 13 C } HM QC-COSY 

C. Abeygunawardana and C. Allen Bush 
Department of Chemistry and Biochemistry, Univ. of Maryland 

Baltimore County Campus 
Baltimore, Md. 21228 

bitnet address: bush@carbo.umbc.edu 
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(received 3/20/90) 

The chain of vicinally coupled 1 H spins extending from the anomeric proton around 
the ring in carbohydrates provides a convenient scheme for 1 H assignments by spin corre­
lation (COSY). Unfortunately, the similarity of the chemical shifts of the methine protons 
in carbohydrates results in the common occurrence of strongly coupled 1 H resonances, 
preventing succeHful execution of this scheme. A similar problem may ariee in the u1ign­
ment of the side-chain proton resonances of peptides and proteine, a matter of growing 
importance in the determination of the complete conformations of small proteins from 
NOESY data. Two-dimensional HoHaHa spectroscopy (a.k.a. TOCSY) is valuable in this 
case since the cross peaks of strongly coupled resonances can be far from the diagonal. 
This method can be used to detect the existence of strong coupling but does not always 
provide accurate chemical shifts for the strongly coupled protons. In heteronuclear 1-bond 
correlation of 13 C with 1 H resonances by the HMQC method, the strong coupling of the 
protons is absent due to large 1-bond JcH and the low natural abundance of 13 C.' Since 
the sugar ring detected in the experiment has a single 13 C, the 1 H resonance of the proton 
bonded to it is well separated from the resonances of the neighboring protons which are 
bonded to 12 C. It is possible to combine the large value of 1 Jc H to remove strong coupling 
with the 3 J H H connectivity to get accurate assignments within a single heteronuclear NMR 
experiment. 

Gronenborn et al (1989) introduced HMQC-COSY for 15 N labeled proteins. We have 
adapted this method to 13 C with the single change that we do not decouple at the het­
cronucleus frequency. The pulse sequence used on the GN-500 spectrometer is: 

13c 
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In this experiment we see crosspeaks at each 13 C frequency (F1 dimension) which relate 
a carbon atom to the 1 H resonance of a proton connected by one bond which is Rplit by 
the large 1 Jc H coupling as well as a cross peak to the proton vicinally (3 J H H ) coupled to 
it, which is not split by CH coupling. Since the two resonances are well separated in the 
1 H dimension, the chemical shifts of both may be accurately assigned. In case there are 
three 1 H resonances all strongly coupled, a situation not uncommon in sugars, one must 
consider cross sections at three different 13 C frequencies to get the accurate chemical shifts 
of all three protons. It will not escape the attention of the alert spectroscopist that this 
technique is related to the 3-dimensional COSY-HMQC method in which COSY planes 
are separated by the 13 C chemical shifts of directly bonded atoms. The method described 
here is less demanding of data storage and processing time. 

The figure shows an example from the spectrum of a bacterial polysaccharide from 
Streptococcu.5 Jangui.5 C-104 having five sugars and one alditol phosphate in the repeating 
subunit. In the cross section at the 13 C frequency of C-2 of a ,8-galactopyranoside, the H-2 
peak is split by 1 JcH =142 Hz and peaks are also detected for the H-1 and H-3 resonances. 
Likewise the cross section at the 13 C frequency of C-3 of the same residue shows the H-3 
resonance split u well as the H-2 resonance and a signal at H-4 with intensity reduced 
due to the small s J Hs-H4• A cros11 section at the C-4 resonance of a ,8-galactofuranoeide 
the assignment of which has been especially difficult shows a split signal assigned to H-4 
as well as resonances assigned to H-3 and H-5 which are not split. 

reference: A.M. Gronenborn, A. Bax, P.T. Wingfield and G.M. Clore (1989) FEBS Letters. 
243, 93-98. 
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Seven days a week, twenty-four hours a day. For 
over three years, a QE-300 automated NMR analytical 
spectroscopy system ran experiments at Searle Research 
Laboratories in Chicago with only a few hours of downtime. 

This sterling work record helped Searle gather 
high quality data from both fully automated macro and 
manual routine experiments. Today, two QE-300 systems: 

Accommodate the experiments of over 30 chemists 
Operate 24 hours a day, seven days a week 

► Perform both manual and fully automatic macro 
experiments during the day 
Perform fully automatic macro programs at night and 
on weekends 
Adapt to a demanding user schedule of 15 and 
30 minute time slots 

Put GE to work for you 
In product performance, research and develop­

ment, service support-depend on GE to get the job done 
year after year. For all your NMR automated or research 
applications. 

To receive more information on the 
QE-300-and our full color brochure­
write 255 Fourier Ave., Fremont, CA 94539. 
Or call 800-543-5934. 

And get to work. 

© Copyrighr 1989 General E/ecrric Company 1565 
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GE NMR Instruments 
Put us to the test. 
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Dr J. K. M. Sanders 
0223-336411 (Direct line) 
0223-336300 (Switchboard) 

. 0223-336362 (FAX) 
Electronic Mall JKMS@UKAC.CAM.PHX 

9April 1990 
(received 4/19/90) 

Prof BL Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto CA 94303, USA 

Dear Barry 
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University Chemical Laboratory 
Lensfield Road 

Cambridge 
CB2 1EW 

A Reverse Approach to lH NMR of Microbial Polysaccharides 

The proton spectra of complex microbial polysaccharides are a mess. All the interesting 
signals are squeezed into 2 ppm so they overlap impossibly. In our hands, COSY and 

. f 

TOCSY are not much help, but proton-detected C+H correlated spectra (1) do separate 
out the signals beautifully (Fig. 1). Of course, this is only useful if you know all the 
carbon assignments; fortunately we have done carbon-COSY on biosynthetically 
labelled material so we have complete assignments from a few unambiguous starting 
points (2). So now we have all the proton assignments too (3) and can interpret the 
NOESY spectra to get conformations (we hope!). 

This strategy, developed by my graduate student David Jones, (Fig . 2) uses two different 
patterns of carbon labelling: the COSY used 100% labelled glucose (all six positions) to 
get lots of coupled carbon pairs, heavily diluted with natural abundance material for 
economy. The reverse correlation used the same overall labelling level, but in the 
form of 14%-uniformly labelled sugar so that there are intense carbon-13 satellites to 
aid detection but few C-C pairs to create confusion. 

With best wishes, 

(1) Magn. Reson. Chem, 1988, 26, 867-875. 

(2) /CS Chem. Commun., 1989, 167-169. 

(3) Carbohydrate Research, in press. HO 
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Fig. 1 400 MHz 1 H-detected CH correlation spectrum 

of native Klebsiella K3 polysaccharide. 
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Dear Professor Shapiro: 

Unocal Science & Technology Division 
Unocal Corporation 
376 South Valencia Avenue, P.O. Box 76 
Brea, Califoniia 92621 
Telephone (714) 528-7201 

UNOCAL& 
April 19, 1990 

(received 4/20/90) 

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

AR 90-48 

CHOICE OF LONG-RANGE 13c-1H CORRELATION EXPERIMENT 

380-23 

Long-range 13c- 1H chemical-shift 2D NMR spectroscopy has attracted considerable 
interest in the recent years. It not only provides indirect information about 
carbon-carbon connectivities (including across heteroatoms) but also helps assign 
quaternary carbon resonances. 

An almost bewildering number of papers have, however, appeared in the literature that 
describe modifications to the original COLOC and the standard heteronuclear 
chemical-shift correlation experiments. Most of these modifications involve using 
various combinations of BIRD and TANGO pulses resulting in pulse sequences that often 
contain two or more delays that must be carefully optimized. A timely review of this 
subject has appeared (G. E. Martin and A. S. Zekter, Magn. Reson. Chem., 26, 631, 
(1988)). 

We recently charafierized an unusual organolutetium complex by NMR. This novel 
complex gives 21 C resonances consistent with the presence of 21 non-equiyalent 
carbons making up the two ligands about the metal center. The corresponding H NMR 
data also reflects the complete asymmetry of the room temperature conformation 
adopted by the complex ir benzen13d6 solution, Figure 1. In the process of complete 
assignment p:f i 11 the H and C resonances, we had the best results with the 
long-range C- H correlation pulse sequence described by Krishnamurthy and Nunlist 
(J. Mag. Res., 80, 280,(1988)). This sequence eliminates the need for the additional 
"refocusing" delays thereby avoiding the danger of accidentally missing cross peaks, 
Figure 2. The range of coupling constants present in this system clearly frustrates 
the optimum choice of such delays present in other pulse sequence modifications. The 
decrease in signal-to-noise (by a factor of 2) is hardly a "sacrifice" when one also 
considers the time needed for such optimization. 

Please credit this to the account of Dr. P.S. Iyer. 

A:.-:, 1/ ' 

1tu f. y du-,v;.,hJ 
Mattihew B. Zielinski 

cc: G. C. Graham 
J. W. Jost 

~i~~y//4;--

'ri;d~~ Iyer -
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Figure 1. 
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Z·SPEC 
Indirect Detection 

Probe 
FEATURES: 

High performance 1H observe in­
direct detection (ID) probe. Probe 
features short PW90 on both the X 
and 1H channels. Full X channel 
tuning range (31P- 15N). 
Outstanding water 
suppression capability. 

APPLICATION: 

The Z•Spec family of ID 
probes can make routine 
work of your samples. 
Shown on the next page 
are HMQC 1H/13C cor­
relations of Adenosine 

. ~. · . 
~ ::. . : . : .. 

and a Marine Sesquiterpene. 
These 500MHz spectra demon­
strate the sensitivity and flexi­
bility of Z•Spec ID probes. Note 
the full chemical shift detection in 
Fl which is facilitated by the X 
channel PW90 of 1 Of' sec for 13C. 

TECHNICAL: 

The Z • Spec Indirect Detection 
Probe interfaces directly to any 
Varian 200,300,400,500 or 

600 MHz spectrometer. 

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 Indirect Detection Spectra 
Figure 1 
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Fig11re 3: HMQC/TOCSY experiment run on a 8 mg/ml solution 
of a Marine Sesquiterpene decomposition product. 
Total acquisition time 2 hours, 10 minutes. 

Fig11re 4: Expansions at the 1.4 ppm proton resonance showing the 
propagation of magnitization to the carbons with increasing mix­
ing time. Note the excellent Fl phase characteristics throughout. 

Figure 1: Z•Spec ID probe, HMQC experiment run on a 1 mg/ml 
DMSOd6 solution of Adenosine. Full chemical shift region, 
PW90=1011 sec " C, 8 transients/FID, total time 19 minutes. 

Fig11re 2: HMQC Ribose region Adenosine, 12511g/ml. Total ac­
quisition time 2.2 hours, nt = 224. 
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Department of Chemistry 
Buchtel College of Arts ,rnJ Sciences 
Akron. OH 44325-360 I 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Ct. 
Palo Alto, CA 94303 

Dear Barry: 

(216) 375-7372 

April 12, 1990 
(received 4/16/90) 

380-27 

In our laboratory we have been doing a lot of exciting work with 3D-NMR and principal 
component analysis for digital filtration of 2D-NMR data. This work would not have been 
possible without the extensive use of the modern computer hardware and software facilities 
which we have put together in our laboratory. TAMUNMR readers might be interested in a 
similar network to facilitate data processing and make more instrument time available. 

Our network, based on Ethernet, is outlined in the Figure. The NMR instrumentation is all 
located in one laboratory, but the computer workstations are dispersed in three locations 
within our building. With this network and a very basic knowledge of Unix, it is possible 
to access all the data and hardware on the network from any location. As experiments are 
completed on the instruments, it is possible to pull the data off to a computer on the 
other side of the building for processing. Users on any system can spool output to a 
Postscript printer, an HP Laserjet printer and an HP plotter at one location in the 
instrument laboratory rather than having to purchase $10,000 worth of output devices for 
each system. 

Each computer system contains its own 300 Mbyte disk for the basic Unix file system, Unix 
utilities, kernel, and virtual memory. All of the systems use Sun's NFS to mount ca . 2 
Gbytes of disk storage for users' files so that they can log in on any system and see the 
same home directory. This eliminates the need to move and duplicate large 2D and 3D files 
on different workstations. All the systems access 60 Mbyte 1/4" tape and 600 Mbyte 
read/write (reusable) optical disk drives for backup and data storage. 

With this hardware configuration it is possible to access all of the hardware and software 
resources on the network simultaneously from the console of a single workstation. We can 
utilize desktop publishing software to write papers in one window; in a second set of 
windows we startup an NMR program to process data and produce a plot to an output file 
which can be inserted within our manuscript without ever touching a piece of paper; and in 
a third window we use statistical analysis software to generate tables and graphs of data. 

After investing the time to setup the core of the network it has been possible to add new 
workstations which have complete access to all the facilities desired in less than an 
hour. The system has tremendously enhanced our research capabilities, and has allowed us 
to at least double the data output of our NMR spectrometers through the use of offline 
processing. The price of workstations with capabilities similar to our most powerful 
Sparcstations is now comparable to the price of PC's 3-4 years ago (i.e. $3-6k). As the 
number of these workstations increase, less expensive software will make systems like ours 
available on every chemist's desktop. 
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Sche1natic of the Department of Chen1istry computer nehvork and 
its link to the University of Akron campus and the outside ,vorld. 
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VARIAN NMR FLEXIBILITY NOW 
RESOLVE-S _ PROBLEM DIVERSITY 

MICROIMAGING SOLIDS LI QUIDS 

UNITY lets you switch from one to the other with ease 

Varian is your full-line 
company for analytical 
instrumentation 
UV-Visible-N IR 
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 NM R applications with a single instrument. 

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

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

NMR WITH A FUTURE varian@ 



SHAPED MEDIUM POWER 
PULSES USINO THE 
WAVEFORM GENERATOR: 

·. 

HYPERBOLIC SECANT 
INVERSION PULSE 

lnveraion 1 BO-degree pulses are always offoet-aenottlve. When 
pulse widths are greater than a few microseconds, particularly for 
13C, the Inversions are far from perfact using square pulses. The 
hyperbolic aecant-180 "pulse" has the very favorable property of 
low sensitivity to offset and can be used in pulse sequences 
requiring X-lnveralon pulses. 

Use of the hyperbolic secant places strong demands on the 
pulse modulation hardware. UNITY's Waveform Generator 
performs both amplitude and phase modulation, and in particular, 
uses the 0.5 degree phase increments necessary for this pulse 
axcttation. In this example for doped water, the offset dependence 
is explored in 25 Hz steps for a semi-selective inversion( 24 ms ). 
Note the flatness of the inversion, the excellent phase 
characteristics and tts specifictty. 

hyperklt, ucu.L Inell> 111 h•qu.,.,v .. ,lhllo11 prolll• 24-uc 111 
rnq•11c11 ur•v• 61 •hp• Gf c!S tt. .. ,11 - lol•Jt\lt 
Dopatl Dc!O• ulp-,,1 c!I 

SHAPED PULSES: 
BROADBAND 
EXCITATION 

1 

Hard "square• pulses have been the building block of high represents an increment of 6.4 usec in pulse width using a 
resolution FT NMR since its inception, however, hardware generic gaussian pattern to drive the waveform generator. 
limttations may have bean the driving factor. Wtth the UNITY This represents a 27 usec 90-degree pulse width, and a 
waveform generator, shaped hard pulses are a real possibility; minimum excitation pulse width of only 6.4 usecl (Using doped 
these may offer advantages for broadband excitation. Shown 020 on a UNITY 500 wtth a 5mm indirect probe.) 
t>QJow is a 32-step gaussian pulse width array. Each spectrum 

,-- ,....-



KARL-FRANZENS-UNIVERSITAT GRAZ 

lnstitut fur Organische Chemie 

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

A-801 0 Graz, March 8, 1990 
HeinrichstraBe 28 
Tel. (0316) 380 5321 

(received 3/21/90) 

A simple gradient driver for diffusion measurements with 
pulsed gradients on a Gemini 200 

Dear Dr. Shapiro, 

Our recent change of equipment made it necessary to con­
struct a gradient driver for a Varian Gemini 200 system. Until 
now our measurements of self diffusion coefficients were 
performed with a XL-200 using a blown up homospoil pulse to 
generate the gradient pulses. Unfortunately, the Gemini system 
does not provide such homospoil pulses. 

The gradient driver we use now consists only of an opto­
coupler driving a power transistor, current delimitation is 
done with power resistors (fig.1), connected to a standard 
5V/2A power supply. This driver is similar to those presented 
in refs.1,2. 

The pulses used to switch the gradient driver are taken 
from the Gemini's "spare line", which can be found at plug P3, 
pin 3 on the U-Pulse Controller board. This "spare line'' is 
provided for computer control of external devices, and can be 
set to high or low during a pulse sequence. 

The signal from the spare line is very poor due to a 
large 40MHz noise and a low signal level. Therefore we use a 
preamplifier with a simple RC-low pass filter to produce 
pulses strong enough to switch the optocoupler of the gradient 
driver (fig.2). 

As the spare line of our U-Pulse Controller is high 
during acquisition, .we use inverse signals to switch the 
preamp: The spare line is set to high at the start of the 
experiment, it goes down to low for switching the gradient 
pulses and is high during acquisition. The transistor behind 
the operational amplifier reinverts the signal, so that swit­
ching of the gradient driver occurs at high level. (Note that 
we use the inverting input of the operational amplifier be­
cause of better performance). 

The gradient coil is of anti-Helmholtz type and consists 
of a couple of oppositely wound coils, each one consisting of 

380-31 
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40 windings of 0.6mm Copper-wire, with an outer diameter of 
43mm and a distance of 17mm. This coil is fixed on a plastic 
body and connected to a 5mm 1 H-probe, the decoupler coil and a 
piece of the outer probe shield removed. 

4N27 TIP125 
COIL : 

_r-° 
Fig.1: Gradient Driver 

-12V 

-12V7r 
0 

J 331( 

BCl79 
or s irr,,lar +ype 

Fig.2: Pre-Amplifier 

This arrangement allows excellent measurements of self 
diffusion with the Gemini. The gradients are rather strong. 
The gradient driver's power res~stors (27 to 9Q) lead to 
gradient strengths of 2 to 5~5*10- 4 Tm- 1 , with no affection of 
the system- or magnet stability. We are content with these 
gradient strength, although t~e gradient driver would be able ' 
to produce even more powerful gra~ients. 

Yours sincerely 

(Heinz Sterk) 

1.) J.E.Tanner, Rev;Sci.Instr.36, 1086 (1965) 
2.) P. Stilbs, Progr.NMR Spectrosc.19, 1 (1987) 





The Leading Software for 
2D NMR Data Processing, 
Spectral Display and Analysis. 
Advanced Processing Capabilities 

• Fourier Transform Processing as well as alternative 
processing such as Maximum Likelihood Method, 
and Linear Predictions. 

■ Digital Solvent Filtering. 
■ Multiple Methods for Baseplane correction and noise 

suppression. 
■ Option for comprehensive processing of 

Multidimensional Data. 

Solvent signal obscures the H-alpha!HN region in the con­
ventionally processed conotoxin spectrum (above); NMR2's 

solvent filtering method can efficiently suppress solvent signal 
while retaining spectral peaks (below), leading to an easier 

and more complete analysis. 

Spectral Display 
■ Spectra can be displayed in Density, Contour, or Stack 

Plot Modes. 
■ Real Time Tools for the examination of 1 D slices for a 

2Ddataset. 
■ Flexible User Interface based on the Industry Wide 

X-window Network Graphics Standard. 
Spectral features can be measured accurately even in situations 

of severe overlap, using advanced non-linear 2D surface 
fitting, to produce reliable NOE volumes or coupling constants. 
Cluster analysis is used to identify each overlap region for fast 

and effective automated analysis of one or several spectra. 

Analysis Capabilities 
■ Automatic Multidimensional Peak Picking. 
■ Flexible Peak Table Editing. 
■ 20 surface fitting for more accurate determination of 

peak position and volume information, even in highly 
overlapped regions. 

■ Automated Clustering of Peaks. 
■ Macro-oriented Command Language gives the 

user more flexibility and control of data processing 
and display. 

NMR2 offers flexible methods for comparative spectroscopy, 
including algebraic combination of spectra, as well as graphical 

overlays. Shown here is an overlay of corresponding regions 
from the DQF-COSY (blue) and NOE (red) spectra of conotoxin; 

peak overlap between the two spectra is shown in white, 
clearly distinguishing inter- and intra-residue interactions 

for easier spectral assignment. 

Cover Inset Top: a view of NMR2/MODEL, in an analysis 
session with a DQF-COSY spectrum of conotoxin. 
Bottom: the results of a three-dimensional peak pick on 
a proton-carbon-carbon spectrum. 

©New Methods Research, Inc. and BioDesign 
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Assign NMR Data, 
Extract Structure Information, 
and Confirm Molecular Structures. 
Interactive Tools for 
Spectral Assignment of 2D Data 

■ NMR2/MODEL creates a user database of 2D spec­
tral peaks with associated atom assignments. 

• Automated cross peak cluster analysis for consoli­
dating spin-spin multiplets. 

■ Computer-assisted generation of NOE walks and 
COSY connectivities. 

NMR2/MODEL's general-purpose assignment modules take 
advantage of molecular structure file information to generate 

atom lists targeted specifically to the spectrum at hand. In this 
example, the assignment lists for this DNA NOE spectral region 

show only those proton pairs likely to give crosspeaks. 

Automated lntramolecular 
Distance Detennination 

• Distances determined from either NOESY cross-peak 
volumes or multi-spectra NOE build-up curves. 

■ Distance and Coupling Constant information is 
written to a constraint file that can be read directly 
into NMRgraf or other supported molecular 
modeling packages. 

Many forms of assisted spectral analysis are available, in­
cluding NOE-walk generation and recognition of COSY AX 

multiplets and spin connectivities. Shown here is the result of 
an automated COSY connectivity analysis, with each spin­

system outlined in a different color. 

Spectral Simulations 
■ NOESY or DQF-COSY spectra may be simulated 

from a NMRgraf molecular structure file, or other 
supported formats including the Brookhaven Protein 
Data Base format. 

■ NOESY spectra are simulated using complete relax­
ation matrix calculations. 

Molecular distances can be calculated automatically from 
single spectra, or from NOE volume-evolution curves, as 

shown here. Build-up curves can be modeled with splines, 
exponentials, or user-defined functions. 



Powerful Software for Molecular 
Structure Determination and Simulation 
Designed for the NMR Researcher. 
Model Building 

■ Rapid construction of virtually any small organic or 
biological macromolecule. 

■ Specialized builders for proteins, lipids, carbohy­
drates, DNA/RNA, and solvents. 

■ Molecular structures can also be read in from a 
database. 

■ Flexible NMR data entry via data file, keyboard, or 
"point-n-click" graphics screen. · 

Prediction Methodologies 
■ Multiple pre-defined strategies for predicting 

structures. 
■ Full molecular mechanics energy expression incor­

porating NOE and J-coupling data. 
■ Highly customizable potential functions supported for 

creation of novel prediction methodologies. , 
■ Special treatments for disulfide linkages, cis-peptides, 

D-amino acids, pro-chiral centers, phenyl rings ahd 
methyl groups. , 

Extensive Analysis Capabilities 
■ Graphical display of NOE and J-coupling restraints, 

energy and force analysis, strained structures, a11d 
geometries. 

■ Statistical Reports on fitting; restraint and distance 
errors; <I>, lV, and O dihedral angle analysis; fore~ 
and energy analysis; and molecular geometries. 

■ Potential NOE's and J-couplings, automatically · 
generated from candidate structures, can be passed 
back to NMR2/Model for further analysis. 

Interactive and Flexible User Interface 
I 

■ Menu-driven ("point-n-click") interface for casual and 
novice users. 

■ Simple sequential process flow for major operations. 
■ Macro support for developing advanced applications. 

I 
■ Complete integration of graphics, prediction, and. 

analysis capabilities ensures data integrity. 
■ Direct data input from NMR2/MODEL, or any software 

that generates PDB-compatible structure files. 
■ Direct interface to BIOGRAF and POLYGRAF molecular 

modeling programs. I 

Display of energy vs. conformation number for the automated 
prediction of the 3-D structure of crambin using NOE data. 
Note that the convergence of the energy vs. conversion 
number indicates a plausible 3-D structure of crambin has 
been found. 

CPK rendering of candidate conotoxin structure: 

Fu/13-D line rendering of candidate structure (shown mid­
optimization process) showing satisfied (blue dotted lines) 
and unsatisfied (red dotted lines) NOE distance restraints. 
Main chain shown in solid red. 



Coordinated Software for 
3D Structure Determination. 
The NMR2™ System joins with NMRgraf™, bringing to 
scientists a new approach for determination of 3-dimen­
sional molecular structures from NMR spectral data and 
molecular modeling. 

New Methods Research, Inc., world leader in advanced 
software for NMR data processing and analysis, and 
BioDesign, Inc., developer of BioGraf™, Polygraf™ and 
NMRgraf™, present a powerful new approach to NMR­
molecular modeling: 

• Full automated processing and quantitation of 2D 
(3D, 4D, ... ) NMR data. 

■ NMR2/MODEL ™ has a suite of data analysis and 
spectral assignment/data handling tools that eliminate 
manual tracking of NOESY cross peak information. 

■ Precise initial distance constraints are automatically 
generated. 

■ NMRgraf provides a comprehensive environment for 
using this information to generate structures and 
evaluate overall and local structural details. 

■ NMRgraf and NMR2/MODEL work together to help 
you validate calculated structures, by energy minimi­
zation, dynamics calculations, and using NOESY spin 
simulations (complete relaxation matrix approach). 

NMR2, NMR2/MODEL and NMRgraf 
Let's see how they work together ... 

Stage I Stage 2 

Top-level menu of NMRgraf showing fu/13-D line rendering 
of candidate structure (shown mid-optimization process) 
with main chain in solid blue. 

Structural file 

~ 

Stage 3 

Cons1raint file 

A diagram indicating the coordination of NMR2, NMR2/MODEL and NMRgraf for 3D molecular structure determination. 
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NMR spectral data and parameters from all manufacturers are converted into a 
common open file format. 

Supported platforms: NMR2, NMR2/MODEL and NMRgraf can operate on 
a single computer, or the processing can be distributed across a UNIX, VMS 
or heterogeneous computer network. NMRi and BioDesign provide turnkey 
solutions in many configurations, with user-transparent formatting of data and 
sharing of computational resources. 

All of these programs are supported on the following workstations and 
computers: Sun, VAX, Silicon Graphics, and Stardent Titan series systems. 
NMRgraf additionally runs on Alliant and Convex systems. NMRi software addi­
tionally runs on IBM RISC System/6000, Stardent GS series, DECstation™ and 
DECsystem™ computers. 

NMR2 and NMR2/ MODEL are trademarks of New Methods Research , Inc.; NMRgraf, BioGraf and Polygraf are 
trademarks of BioDesign; UNIX is a trademark of AT&T Bell Laboratories; VMS, DECstation and DECsystem are 
trademarks of Digital Equipment; Sun is a registered trademark of Sun Microsystems; IBM and RISC System/6000 
are trademarks of International Business Machine, Inc. 

Printed in U.S.A. 

Views of NMR2, NMR2/MODEL 
and NMRgraf. 

1. In the first stage of spectral analysis, NMR2 automati­
cally locates and characterizes all spectral peaks. Shown 
here is the result of a peak pick, with each peak labeled 
with its index number; the label colors indicate peak 
intensity. 

2. Many operations are available for refining the peak table 
data. Shown here is the result of peak table symmetriza­
tion, which removes noise ridge entries from the peak table 
without the loss of peak structure information. 

3. This NHIH-alpha region of the conotoxin NOE spectrum 
is the subject of the NOE back-calculation shown at right. 

4. A back-calculated NOE simulation of the conotoxin data 
shown at left. The simulation is based on a relaxation ma­
trix calculation which provides for variable correlation 
times, to account for molecular dynamics. 

5. Comparison of experimental and simulated NOE data 
provides a powerful tool for confirmation of a proposed 
molecular model. Shown here is an overlay of the simu­
lated and measured conotoxin spectra; the differences 
provide valuable information for the continued refinement 
of the structure and dynamics of the molecule. 

6. NMR2/MODEL's DQF-COSY simulations can be used to 
assist assignment procedures and facilitate interpretation 
of complicated coupling structures. Shown here is the 
aromatic region of a tryptophan spectrum (top), with a 
corresponding COSY simulation. 

7. Snapshots of the main chain of cram bin as it is folded 
from its primary sequence into its proper tertiary structure 
by NMRgraf. The trajectory utilized a proprietary scheme, 
NOE Annealing, that incorporates both experimental NMR 
data and molecular modeling techniques to predict com­
plex molecular structures. 

8. Comparison of the predicted structure of crambin (main 
chain atoms only) with the native structure obtained from 
X-ray crystallography. The NOE data set of approximately 
600 interatomic distances was generated from the exper­
imental structure. The RMS differences for the main chain 
atoms is 0. 9 angstroms. 

J 
BioDesign, Inc. 
a subsidiary of Molecular Simulations, Inc. 

199 S. Los Robles, Suite 540 
Pasadena, CA 91107 
(818) 793-3600 FAX: (818) 793-8098 

nmAu 
New Methods Research, Inc. 
6035 Corporate Drive 
E. Syracuse, NY 13057 
(315) 437-7500 FAX: (315) 437-1836 

12M-0390 
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NORTHWESTERN UNIVERSITY DEPARTMENT OF CHEMISTRY 

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

Dear Barry: 

Joseph B. Lambert 
Professor 

2145 Sheridan Road 

Evanston, Illinois 60208-3113 
Telephone (708) 491-5437 

(received 4/20/90) 

We have found NMR to be indispensable in our analysis of the electrophilic ring 
opening of cyclopropane. To detemrine the stereochemistry of both the electrophilic 
and the nucleophilic steps, we prepared cyclopropane-crs-l,2,3-d3 and allowed it to react 
with bromine, chlorine, or mercury(II) acetate. For Brz and Clz, the products would be 

X-Y 
X-CHDCHDCHD-Y 

meso from double inversion and dl from retention/inversion. For Hg(OAc)z, they 
would be erythro from double inversion and threo from retention/inversion. 

These products can be distinguished by the temperature dependence of the · 
vicinal ltt-lH couplings. For all three undeuterated products (see figures on the next 
page: a is X=Y=Br, bis X=Y=Cl, c is X=BrHg, Y=OAc) the couplings decrease 
with lower temperature, as expected when the gauche-gauche conformer is stablest. 
For Brz and Clz, the couplings also decrease with lower temperature for the deuterated 
materials (not shown). This is the expected behavior for retention/inversion. In con­
trast for Hg(OAc)z, the couplings for the deuterated material increase with temperature 
at both ends of the molecule ( see d). This behavior is expected for double inversion. 

Retention/inversion stereochemistry is characteristic of edge attack by the electro­
phile, and double inversion is characteristic of end attack to form an unsymmetrical cor­
ner adduct. Thus halogen and mercury appear to exhibit different mechanisms. 

Sincerely, 

y 
Joseph B. Lambert Erik C. Chelius 

BITNET CHEMDEPT@NUACC FAX (708) 491-7713 TELEX 44lin6 NUCHEM 
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RESOURCES 

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

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

The Only Thing That Doesn't Come With 
Our NMR Spectrometers 

Is The High Price Tag 

We Even Include Comprehensive Service 
And Training As Standard Equipment 

Bob Crosby, Lou Miccolo, Jon Webb Dan Traficante, NMR Concepts 

WHY BUY A RECONDITIONED NMR SYSTEM FROM MR RESOURCES? 

• PRICE 

• QUALITY 

• RELIABILITY 

• SUPPORT 

Our spectrometers are priced far below new NMR systems. 

All of our systems are made by leading manufacturers and have a 
proven track record. 

Our systems are completely reconditioned and backed by a solid 
warranty. 

We offer total support ranging from training and applications to 
service and spare parts supply. 

ALL OF THIS MAKES IT POSSIBLE TO ECONOMICALLY ADD TO YOUR 
EXISTING NMR LAB OR TO START A BRAND NEW ONE 



MR Resources Can Provide High 
Performance NMR Spectrometers For 

Both Routine Use And Research 

MR Resources makes it possible to outfit your lab with quality NMR instrumentation at a fractio 
of the cost of new equipment. 

We start with top quality brand name systems and rebuild them from the ground up. Great car 
is taken to ensure that these instruments meet or exceed original manufacturers specifications. 

After installation and demonstration of specifications you and your staff are given full syste 
training in your lab. In addition, further NMR training and instruction is given at NMR Concepts -
The Traficante Series. These excellent courses are held in Providence, Rhode Island and taugh 
by renowned NMR spectroscopists. 

If a problem ever occurs, our professional engineering staff is ready to handle it. 
maintain a large spare parts inventory. All of our systems are fully guaranteed. 

•~T · ·o• : :0:J::l)J ;i -'t. 0 

_ .. , .. , 1 

Bruker AC-200 Bruker WM-360 Bruker CXP 30 

Pictured above are typical systems offered by MR Resources. 

NR 1111, MR Resources, Inc., 158R Main Street, Gardner, MAO 440 
RESOURCES 
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. UDelft 
Delft University of Technology 

Dr. Bernard L. Shapiro 
T AMU NMR Newsletter 

966 Elsinore Court 

Palo Alto, CA 94303, U.S.A. 

"Kicking the main magnet coil 

Dear Dr. Shapiro, 

Faculty of Applied Physics 

P.O. Box 5046 
2600 GA Delft, The Netherlands 

March 12, 1990 
(received 3/21/90) 
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Recently a horizontal bore (20 cm) 6.3T Oxford Instruments magnet system has been 

installed in our laboratory. It has been in operation for about four years at the Philips 
Research Laboratories in Eindhoven and to us it is a welcome increase in capacity for our 
localized in vivo spectroscopy program. Since the magnet is equipped with conventional 
gradient coils (free access 13.5 cm, gradient strength 2G/cm) the first thing we had to do 
was to readjust all eddy current compensations. The people at Philips developped a 
compensation method ( 1) which turned out to work also satisfactory at our site. In their 

method the eddy current fields are modelled as a number of exponentials, some with the 

spatial dependence of the switched gradient and others with different spatial 

dependences. With this method we obtained good results with the transverse gradients 

by applying the usual preemphasis on the gradient itself as well as a multiexponential 

decay on a z0 coil. In the case of the Z gradient the situation was somewhat different: 

after applying the correction on the gradient itself a time dependent field shift remained 

with a maximum of 30 Hz at about 150 ms after switching off the gradient (Fig.I). 

30 

Hz 

15 

•• • 
• • 
• • • without correction 

• • • with correction 
• 
• 
• • 

• • • 

0 400 800 
tin ms 

Fig. 1 The frequency shift as a function 

of time after switching off a 
Z gradient of 1 G/cm. 

~1---r--i 

J 

Fig. 2 The compensation circuit to 

correct the second order 
z1 -> z0 respons. 
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This shift is not negligible compared to the linewidth of 7 Hz in measurements withou 

gradient and compared to the achievable linewidth in in vivo experiments. It appeare 

that the curve could not be fitted with exponentials to yield a reasona hie correction s 

we looked for another mechanism to understand it. A simple eddy current can b 

modelled by a circuit with some resistance and inductance yielding a first orde 

frequency response. The observed response (Fig. 1) looks more like a second orde 

effect, not caused by a simple eddy current. We think that it caused by a mechanica 

vibration of the main magnet coil assembly. 

The coupling of the Z gradient with the inhomogeneous part of the main field results i 
a force On the z direction) be tween the gradient coil and the main magnet coil. Th 

gradient coi I is mounted rigidly in the room temperature bore but the main magnet coi 
(horizontal !) is contained in a helium can which is just suspended from two neck tube 

in the cryostat and has no further constraints in the z direction .. . 

Whatever the real cause of the observed frequency shift may be, it can be easil 

corrected by a second order compensation circuit, consisting of an integrating and 

differentiating part, both with a time constant near 1S0 ms, as shown in Fig. 2. 

In Fig. 1 the resulting behaviour of the field after these corrections is displayed. 

Sincerely yours, 

~~~~ 
P. van Gelderen, H.M. Borsboom, J.H.N. Creyghton. 

1. Van Vaals, J.J., Bergman, A.H., Van Stapele, R.P. , SMRM abstracts 1989, 183. 

Please credit this contribution to the account of W.M.M.J. Bovee. 





Double 
Tuneable 

For any ' 
Wide Bore 

Magnet 

Interfaces 
with the 

DSI VT Controller 

Safe and easy 
to use. 

DOTY SCIENTIFIC, INC . , 

Main (803) 788-6497 

I 
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I 
THE MASKED MARVEL 

I Who knows what 
lurks behind this 
shiroud? What could 

follow in the 
footsteps of 

the first 
commercially 
available 

CRAMPS, 
High Speed, 

Liquid Helium, 
High Temperature, and 

actively shielded 
microscopy 

NMR probes? 

Could it be the 
rumored 

"Ludicrous Speed" 

I 
CP-MAS 

or the 15 ms DAS. 
Stay tuned for details . 
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600 1 LEMSON RD . , 
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COLUMBI , 
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SC 29223 USA 

Salr s (803) 699-3806 ax (803) 736-5495 
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CIL NMR SOLVENT OFFER 
(valid until June 15, 1990) 

Place a solvent order for $250 or more and automatically 
receive the discounted prices listed below: 

ACETONE-Os 10x1 g $13.50 1,2-DICHLOROBENZENE-D4 1 g $ 20.00 
DLM-9 (D,99.9%) 5x3ml $ 22.00 DLM-158 (D,98%) 5 g $ 78.00 

10x10 g $130.00 
DIMETHYLFORMAMIDE-D1 5x1 g $ 80.00 

ACETONITRILE-D3 10x1 g $ 21.00 DLM-25 (D,99.5%) 10x1 g $155.00 
DLM-21 (D,99.8%) 3x10 g $ 59.00 

10x10 g $190.00 DIMETHYL SULFOXIDE-Ds 10x1 g $11.50 
DLM-10 (D,99.9%) 1Ox10 g $108.00 

BENZENE-Os 10x1 g $16.00 
DLM-1 (0,99.6%) 10x10 g $135.00 DIMETHYL SULFOXIDE-Ds "100%" 1 Ox0.5 ml $ 28.00 

DLM-34 (0,99.96%) 10x0.75 ml $ 61.00 
BENZENE-Os "100%" 10x0.75 ml $58.00 
DLM-40 (D,99.96%) 1,4-DIOXANE-Da 10 g $ 90.00 

DLM-28 (D,99%) 
CHLOROFORM-0 10x100 g $135.00 
DLM-7 (D,99.8%) METHANOL-04 10x1 g $ 33.00 

DLM-24 (D,99.8%) 1Ox10 g $320.00 
CHLOROFORM-D "100%" 10x0.5 ml $15.50 
DLM-29 (D,99.96%) 10x0.75 ml $ 22.00 METHANOL-D4 "100%" 10x0.5 ml $ 76.00 

10 ml $18.00 DLM-51 (D,99.96%) 10x0.75 ml $102.00 

CYCLOHEXANE-D12 10x1 g $ 92.00 METHYLENE CHLORIDE-D2 1 Ox1 g $ 62.00 
DLM-17 (D,99.7%) DLM-23 (D,99.9%) 5x3 ml $110.00 

25 g $125.00 
DEUTERIUM OXIDE 10x100 g $375.00 
DLM-4 (D,99.9%) 1, 1,2,2-TETRACHLOROETHANE-D2 10 g $ 36.00 

DLM-35 (D,99.6%) 100 g $270.00 
DEUTERIUM OXIDE 100 g $ 55.00 
DLM-11 (D,99.9%) (low paramagnetic, low conductivity) TETRAHYDROFURAN-Da 5x1 g $ 75.00 

DLM-36 (D,99%+) 1 Ox1 g $145.00 
DEUTERIUM OXIDE "100%" 10x0.7 ml $10.00 
DLM-6 (D,99.96%) TOLUENE-Os 10x1 g $ 37.00 

DLM-5 (D,99.6%) 10 g $ 35.00 
DEUTERIUM OXIDE "100%" 10x0.7 g $ 35.00 
DLM-8 (D,99.996%) 10x1 g $ 50.00 P-XYLENE-D10 5 g $ 29.00 

10 g $ 35.00 DLM-313 (D,98%) 

ADDITIONAL SAVINGS ON 100% SOLVENTS 
Take 10% off the catalog price of all 100% solvents ordered. 

For further savings, please inquire about our NMR solvent blanket discounts. 

CIL 
CAMBRIDGE ISOTOPE LABORATORIES 
20 Commerce Way, Woburn, Massachusetts 01801 

(800) 322-1174 
In Mass: (617) 938-0067 
Fax: (617) 932-9721 





THE UNIVERSITY OF SOUTHERN MISSISSIPPI 
DEPARTMENT OF POLYMER SCIENCE 

Dr. B. L. Shapiro 
T AMU Newsletter 
960 Elsinore Court 
Palo Alto, California 94303 

Dear Barry: 

(received 4/21/90) 

380-47 

The dreaded "pink slip" has reminded us that we haven't communicated any recent experimental results. 
Hopefully, this communication will remedy the situation. 

One of the basic focuses of our research is using 16N solid-state CP/MAS to investigate the molecular structure 
and motions of nylons and other polyamides. One of the major aspects of our work involves the use of isotopic labelling 
to circumvent low SIN problems. This is particularly necessary in performing 15N T1 experiments. 

Recently, we have begun the study of 16N labeled nylon 12. Table 1 gives a brief summary of a nylon 12 film 
treated three different ways. First, the film is heated above its melting point and quenched in liquid nitrogen. Then the 
film was annealed at a temperature just below Its melting point for ~30 hours. Finally, the film was dissolved and 
precipitated from a phenoVethanol solution. As expected, the quenched sample shows only two peaks, one for the y 
crystal form at 89.3 ppm and the other for the amorphous form at 87.0 ppm. The annealed sampre shows, in addition 
to the ycrystal and amorphous peaks, another peak at 90.3 ppm, which may correspond to an unidentified crystal form. 
The sample precipitated from a phenol/ethanol solution shows peaks for both the a and y crystal forms as well as the 
amorphous form. The 16N T1 values basically follow expected trends, i.e. the more crystalline materials having longer 
T1• However, for the quenthed sample they crystal T1 is shorter that the amorphous T1• One explanation for this 
anomaly is that for the quenched sample, the peak at 87.0 ppm corresponds to a more ordered, interfacial region which 
upon annealing goes into the crystalline domains. Thus, for the annealed samples, the peak at 87 ppm corresponds 
a ''true" amorphous region, while for the quenched and reprecipitated samples this peak corresponds to both the 
amorphous and interfacial regions. Similar behavior has been observed for polyethylene (Kitamaru, Horii, and 
Murayama, Macromolecules, 1986, 19, 636) and nylon 6 (Powell and Mathias, J. Am. Chem. Soc., 1990, 112, 669). 

Table 1. T,N Values for Nylon 12• 

Chemlcalb 
Shift 90.3 89.3 87.0 84.2 
(PPM) 

quenched 107.6 / 2.8 130.5 / 3.7 

"((annealed) 319.3 / 10.7 313.8 / 20.2 40.6 / 4.2 

a+y 159.7/9.1 107.8/1.4 322.9 / 2.2 

• T1N values were determined using two component SIMFIT fits; the value given after the/ refers to the faster 
relaxing component, which usually comprised ~30% of the peak. 

b 
16N chemical shifts were referenced to glycine (=0 ppm). 

SincelJ!)', 
1 11 {!_Jtk ,_~(J~ 

C. Greg Jt51lhSon W. L. Jarrett Lon J. Mathias 

Southern Station • Box 10076 • Hattiesburg , Mississippi • 39406-0076 • (601) 266 -4868 
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POST IOCTORAL POSITION I 
I currently have a postdoctoral poFition open in my laboratory. Projects include 
develophment fof new methods for r~pid collection of 3D-NMR 

1
data, developm~nt of 

new met ods or digital filtration of 2D-NMR data, development of new 2D- and 3D­
NMR methods for characterizing hikh molecular weight molecJles in solution and 
development of 2D-NMR techniques Ito study substrate bindihg. We are appiying 
these methods to the character,ization of new synthetib polymers and the 
i t . t· f b b. I I nv:s. iga ion o su strate indin9 to biomolecules. Equipmeµt available includes 
Gemini-300, VXR-300 and XL-400 widebore liquids and 200 : Ml-lz wide bore so lids· 
spectrometers. These instruments !are linked via an Ethernet: network to ca. 9 Sun 
and Silicon Graphics workstations for offline data processing and molecular 
modeling. I I 

If you are interested in this position contact me and send :a CV and 3 reference 
letters. 1 

Peter Rinaldi 
Department of Chemistry 
The University of Akron 
Akron, OH 44325-3601 

·216-375-5990 

i 
THE UNIVERSITY OF ADELAIDE 

BOX 498, G.P.O., !ADELAIDE, SOUTH AUSTRALIA 5001 I 
POSITION AVAILABLE 1 

Research 4 fficer Grade 3/Grade 4 · ; 

The NMR Facility of the Chemistry Departments consists of three Bruk~r instruments, an AC300P, 
CXP300 and WP80 and is primarily ·used for tesearch undertaken by academic staff. The Depaitments arc 
seeking a research officer to manage and cbntrol the research support p~ograms of the facility . The 
incumbent would also be expected to act as a cbnsuhant to other users both within and outside the University 
as required, and to collaborate in the undertakirig of research projects and the development of the facility. 

It is anticipated that the successful applicant wbuld have had several years exJ erience in the field of nuclear 
magnetic resonance. Broad experience in the ar;ea of 2D NMR techniques is es~ential and some experience in 
solid state NMR would be an advantage. !further information may be obtained from the Chairman, 
Department of Physical and Inorganic Chemis~, by FAX on 618 2236771. I 

The salary will be in the range $A37,426 - $Ai 6,954 depending on the grade bf appointment. Applications, 
in duplicate, quoting reference number 4370/1765 and giving details of edudational qualifications, should 
reach the Senior Assistant Registrar (Personhel), The Registry, University !of Adelaide, GPO Box 498, 
Adelaide, South Australia, 5001, no later than i30 May. 1990. I 



Now available in p_ap_erback 

Principles of Nuclear Magnetic 
Resonance in One and Two 
Dimensions 
RICHARD R. ERNST and 
GEOFFREY BODENHAUSEN 
"Ernst's group is, and has been for years, proba­
bly the most productive in the world of new and 
useful methods in NMR spectroscopy, par­
ticularly the dominant part of it concerned with 
high-resolution spectra in liquids ... Accordingly, 
this book has been eagerly awaited for a long 
time. It turns out to be just what one would have 
expected-an authoritative and clearly written 
expose of developments over the past 25 years." 
-American Scientist. 

"A triumph . of careful and clear exposition 
ranging over liquids, solids and spin-imaging, 
with all the new methods subject to detailed 
examination and illustrated with examples. It is 
scholarly and readable .... This will be the lasting 
text of its age."-Nature. 
(International Series of Monographs on 
Chemistry 14) 
1990 · 640 pages · 253 illus. · paper $39.95 

A Dictionary of Concepts 
inNMR 
S.W.HOMANS 

Written for chemists and biochemists, but easily 
understood by anyone familiar with the basic · 
principles of NMR, this handy dictionary will 
provide a comprehensive explanation of the 
many bewildering acronyms and technical terms 
frequently used in this field, while helping the 
reader gain an understanding of the underlying 
concepts. The dictionary format provides easy 
access to complete definitions. Extensive cross 
references are included, while those needing ad­
ditional guidance will find many entries suggest­
ing further reading. This authoritative guide also 
includes a valuable explanation of the theory and 
use of modern NMR methods and a detailed 
description of two-dimensional NMR methods 
in liquids. 
(Biophysical Techniques Series 1) 
1990 · 352 pages · 188 illus. · $80.00 

Modem NMR Spectroscopy 
A Guide for Chemists 
JEREMY K.M. SANDERS and 
BRIAN K. HUNTER 
"This book is a mathematically nonrigorous and 
well-organized text which strives to present in 
systematic fashion the vast array of NMR techc 
niques that characterize the modern era. It is 
loaded with information and includes numer­
ous examples taken from actual NMR studies." 
-Applied Spectroscopy. 
1987 · 320 pages · 272 illus. · 
paper $35.00/c/oth $60.00 

Modem NMR Spectroscopy 
A Workbook of Chemical Problems 
JEREMY K.M. SANDERS and 
BRIAN K. HUNTER 
Aimed at developing the skills needed to inter­
pret NMR spectra, this workbook combines 
worked examples and set problems covering 

· one- and two-dimensional techniques applied to 
organic and inorganic systems. 
1989 · 128 pages · illus. · paper $19.95 

Quantum Description of 
High-Resolution NMR in 
Liquids 
MAURICE GOLDMAN 
"I give this book my highest recommendation." 
-International Journal of Quantum Chemistry. 

Describes the main methods of one- and two­
dimensional high-resolution nuclear magnetic 
resonance spectroscopy in liquids within the 
quantum-mechanical formalism of the density 
matrix. 
1990 · 288 pages· 42 illus. · $65.00 

To order, or for more information, please write: 

OXFORD 
UNIVERSITY PRESS 

200 MADISON AVENUE, NEW YORK, NY 10016 
Attn: Marketing Director for Science and Medical Books 

Prices and publication dates are subject to change. 

WfJWtl 
L-------------- OXFORD , ____________ _____, 

WM 
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NMR spectroscopist to be in charge of ~pectroscopic facility containing a XL-300 advanced 
spectrometer, a GEMINI -300 spectromete1, a VG-7070E mass spectrometer, and a FTS-15/80 IR 
spectrometer. Familiarity with mass spectrometry and/or computer-aided drug design 
desirable. 

Send Resume to: 

Dr. Michael Garst 
Vice Present of Chemical Sciences 
A 11 erg an Inc . . 
2525 Dupont Drive 
Irvine, CA 92715 

NHR SPECTROSCOPIST 

The Unive·rsity of Minnesota Medical I school is inviting applicants for a tenure 
track or tenured faculty position to be filled by a scientist specializing in 
the study of biological macromolecules by high resolution NMR spectroscopy. 
This position, which can be at the level of Assistant, Associate, or Full 
Professor, will be available in the [Fall of 1990. We seek a faculty member 
with three years mi nimum experience who will interact with and complement the 
existing structure groups in several programs , such as protein x-ray 
crystallography, electron microscopy and EPR . Presently, three NMR 
spectrometers (250, 360 and 500 MHz) are available, and additional high 
resolution instruments are planned . \ 

Senior candidates must demonstrate an internationally recognized research 
program, while junior candidates should provide evidence of ability to develop 
a strong research program involving !modern approaches to analyzing and 
predicting protein structure and function. 

I 
This position will be affiliated with the newly formed Institute of Biomedical 
Engineering. Teachirig duties will be associated primarily with the Department 
of Biochemistry in the Medical School. · · 

I 
Interested candidates should send, by May 15 , 1990, a curriculum vitae , 
documenting qualifications , professional accomplishments and future research 
plans, together with names and addresses of three references to: 

I H.P.C. Hogenkamp 
Professor and Head 
Department of Biochemistry 
4-225 Milla~d Hall 
.435 Delaware St. S. E. 
Minneapolis ) MN 55455 

The University of Minnesota is an eJual opportunity educator and employer, and 
specifically invites and encourages applications from women and minorities. 
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Choose the BEST for LESSI we· offer NMR Sample Tubes of SUPERIOR QUALITY at a very substantially lower price. 

When ordering, request FREE OF CHARGE your 1990 MONTHLY DESK PLANNER ( 32pp, size 8x1 Oin.) 

s88~ 
JA8132.001 
DATE 30-1·1-88 

SF• 500 . 135 
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01 . 7900 . 00 0 
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Norell, _lnc.-, 314 Arbor Ave., Landlsvllle, NJ 08326 USA 
Tel. 609-697-0020; 1-eoo-222-0036 Fax: 609-697-9!592 

Comparison anil evaluation 
carried out at Harvard 
University by Scott Virgil on 
a Bruker AM-500 NMR unit, 
on November 30, 1988. 

Look at the quality of resolu­
tion • as evidenced by the 
DEPTH of VALLEYS between 
very close peaks. · You can 
also see that the XR-55 tube 
yields sharper & clearer 
signals. This is primarily due 
to its SUPERIOR CONCEN­
TRICITY. Not only that you 
get BETTER RESOLUTION 
with our NMR tubes • you 
pay a substantially LOWER 
PRICE!!! 

~ 

NOrell, Inc~ 

1990: 
Monthly 

Desk Planner 

Norell's 
XR-55 
Tube 
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PRECISION NMR SAMPLE TUBES 
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15mm o.d. THIN WALrl NMR.·SAMPLE TUBES 
No. 1508-UP ULTRA PRECISION• 

· for ultra hlgh resolution NMR 1 Our 
top 
quality 
tube! 

Standard·tube length:178mm (7 inches); 
o.d. 4.97 :!: 0.013mm (0.0005 in .): 
i.d. 4.20 :!: 0.025mm (0.001 in.); 
camber :!: 0.013mm (0.0005 in.). 1.99 lllbn. .. $4.50 ••· 
For additional length, 100-299 ...... $4.25 ea 
add $0.24 per cm ($0.60/in.). JOO+ .......... $4.00 ea. 

No. XR-55 PRECISION FOR 
· medium and high resln .. NM~ 

S!andard tube length: 178mm (7 inches); 
o.d. 4.97 :!: 0.025mm (0.001 In.) 
l.d. 4.20 :!: 0.025mm (0.001 in.); 
camber :!: 0.03mm (0.0015.in.); ·1.99 tubn ... $2.20 ea. 
For additional length, 100-299 ... ... $2.00 ea. 
add $0.08 per cm ($0.20/in). JOO + ....... _. .. ~1 .90 ea. 

· No.-507-~ P HIGH PRECISION 
for. h_lg.h rr solutlon NMR · 
Standard tube length: 178mm (7 inches); 
o.d. 4.97 ·:!: o.p13mm (0.0005 in.); 
i.d. 4.20 :!: o.q2smm (0.001 .in.); 
camber :!: o.o

1
2smm (0.001 in.). 1.99 tubes ... $3.00 ea. 

For additiona length, 100-299 ...... $2.95 ea. 
add $0.21 per lcm ($0.50/in.). JOO + .. .. ...... $2.90 ea. 

No. 505-P PRECISION for 
I 

medium r nd high resin. NMR 
Standard tube length: 178mm (7 Inches); 
o.d. 4.97 :!: o\o3111m (0.001 in.); 
l.d. 4.20 :!: o.p3mm (0_.001 in .); 
camber :!: 0.04mm (0.002 in.); 
Fdr additiondl length, 

1.99 tubn. .. $1 .80 .. . 
100-299 ...... $1.75 .. . 
300 + ......... . $1.70 ••. 

No. 506-P PRECISION for 
medium and high resin. NMR 
Standard tube length: 178mm ·(7 inches); · 
o.d. 4.97 -:!: 0.025mm (0.001 in .); 
i .d. 4.20 ; 0.025mm (0.001 in.); 

. camber . :!: 0.025mm (0.001 in.)." 1.99 tubes. .. $2.50 11. 

For additional length, . 100-29L .. . $2.45 ea. 
add $0.16 per cm ($0.40/in .). 300+ .......... $2.40eL 

No. 502 THROWAWAY TYPE 
. Standard tube length: 178mm (7 inches) 

o.d. 4.97 :!: 0.05mm (0.002 in); 
i.d. 4.20 0.05mm (0.002 in); 
camber ± 0.07mm (0.003 in); 
For addi tional length, 
add $0.08 per cm ($0.20/in). 

1•99 tpbH ... $0,80 IL 
100-299 ...... $0.75 ... 
JOO + .......... $0.70 11. 

add $0.08 pe1 cm ($0.20/in). 

LARGE VOLUME NMR·SAMLETUBES 
10mm o.d. THIN W'A LL 

. N~R SA~PL.E TU~ES 
No, 1008-UP ULTRA PRECISION No, 1 005-P PRECISION 
for u ·ltra high resolutlon NMR for medium and high resin. NMR 

Standard length: 178mm (7 i~ch<1s); Standard 1ehgth: 178mm·(7 inches); 
o.d. 10.00 ± 0.013mm (0.0005 in.); o.d. 10.00· ~ 0.013mm (0.0005 in.); 
l.d. 8.76 ± 0.025mm; (0.001 in.) i.d. 8.76 :!: 0.025mm (0.001 in.); 
camber ± 0.007mm (0.0003 in.). 1·5 tubn .... Sl4.5o ea. camber :!: .'o13mm (0.0005 in.). 
For additional lenght, &-25 ........... $lJ.7S ea. For additioMal length, 

·add $0.20 per cm ($0.50/in.). ,J6 + ........... $l 2.95 ea. I O 
add $0.20 Pf ' cm ($0.5 /in.). 

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

NOTE:Other tube sizes 
available, please Inquire. 

PTFE!voRTEX PLUGS 
All_ sizef - specify tube slze ... $40/lot of 5 
Rods f9r all Vortex Plugs ... . . . $10 each. 

20mm o.d. THIN WALL 
NMR SAMPLE TUBES 
No. 20Q5cP PRECISION 
for medium and high resin , NMR 

Standard length: 178mm (7 inches); 
o.d. 20.00 :!: 0.01 mm; 
i.d. 17.70 ± 0.02mm; 
camber :!: 0.03mm. 
For additional· Ieng ht: 1•5 tubes. ... $38.00 11. 
add $1 .00 per cm ($2.50/in.). 6 + ............. $37.25 IL 

PYFIE Machined Tube Caps 
· smm .... s,rn12s caps ; S75/50 caps 
1 Om m ... :$43/25 caps ; S80/50 cap~ 

. . . I ~ Fo·r HIGH PRECISION and UL TRAPRECISION work, ·we recommend olir No. 507-HP I . . . 

_a_n_d_N_o_.· _5_08_:-_UP_N_M_R_S_a_m.;..pl_e_T~q_be_s_. _______ .. - ..,-
111111 

_____ · ------

Don' I 
I 

ur money! 
Why waste money on so called "Thrifty-Royal-Emperor" tubes when you get the same or better results 
with Norell's low cost No'. 502 ($_0. 70 ea~ h in lots of 300) and precision XR-55 ($2.00 each in lots of .-
100). _ Choose eithe·r flat bottom (standar~) o~ reinforced-concentric round bottom (by adding RB to our 
catalog numb~r) : .... available only from orell. 

Don' 1001 yOu~ 
.. with claims of infinitely better bargain o purpose other than to mislead you, an.d 

you end out a looser by paying double 

.Yousa e with -us! 
Norell has the lowest prices in the -indust~I, . . 

. . 

' · · To-place your order, call. toll-free 
1~aoo-222-003-&; in ·NJ call 609-697-002'0 · 

· · · __ ·:.Fa~: .609-697-9592 ·•· · -
• I • • 

I 
I. 

. ...,,.\ 
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NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY CENTER 

LEONARD D. SPICER. DIRECTOR 
ANTHONY A. RIBEIRO. MANAGER 

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

Dear Barry, 

March 20, 1990 
(received 3/22/90) 

TANGO Dancing or BIRD WALTZING 

380-53 

19191 684-4327 

19191 684-6287 

I recently faced a long range correlation problem in the lH and 13C NMR analysis 
of the cyanogenic diglucoside, D-amygdalin (I). After completing lH assignments and 
correlations to the direct carbons, long range correlations were desirable to locate 
the oligosaccharide rings in sequence. 

Because response intensity in long range transfer is modulated by one-bond 
coupling (1), long range responses often vary in result. Several experimental 
schemes have been put forth (2-5). The direct response is often still visible in 
long range experiments. Sometimes, the direct response remains more intense than the 
desired long range response (5). 

Fig. l shows a long range experiment optimized for 6.25Hz based on the TANGO 
operator (4) at a contour level just above noise. A strong long range response is 
seen corresponding to the 2J from the methine proton to the cyano carbon. Direct 
responses persist from aromatic, CH, Al, Bl and other sugar resonances. A second 
experiment optimized at 10 Hz using the TANGO operator gave even fewer responses. 

Fig. 2 shows a modified long range experiment which uses a BIRD operator to 
remove the modulations of the response intensity by the one-bond J coupling (5). 
The experiment was again optimized for 6.25 Hz responses. The 2J from the CH to the 
CN and the direct CH to CH responses are again seen. Additional long range responses 
to the Al anomeric carbon, the aromatic quarternary and the aromatic ortho carbon 
signals are now observed. The 2J response at. the Al anomeric carbon and the absence 
of response from the CH to Bl specifically places the A ring adjacent to the aryl­
cyano moiety. A reciprocal response is seen from the Al proton to the rnethine carbon. 
The A6 proton to Bl carbon response and the reciprocal Bl proton to A6 carbon response 
specifically verify the Bl to A6 glycosidic linkage. Additional long range responses 
are seen within the aromatic and carbohydrate rings. Except for the single CH direct 
correlation, no other direct responses are seen testifying to the efficacious removal 
of one-bond modulations by the BIRD operator. 

It's not always this nice, of course! But in the present case at least it appears 
that two TANGO dances do not "deliver the goods" as well as one WALTZ with a BIRD. 

Sincerely, ,~ 
Anthony A. Ribeiro 

1. K.V. Schenker & W. Von Phillipsborn J Mag Res • .§.!_ 294 (1985). 
2. W.F. Reynolds et al Can J Chem 62 2421 (1984). 
3. M. Levitt et al Chern. Phys. Lett. 94 540 (1983). 
4. S. Wirnperis & R. Freeman J. Mag. Res. 58 348 (1984). 
5. A. Zekster et al Mag. Res. Chem. 25 752(1987). 

BOX 3711, DUKE UNVERSITY MEDICAL CENTER 
DURHAM. NC 27710 



380-54 

Fig. 1 
Long-ran g e 
Correlation 
using 
TANGO 
operator 
optimized 
for 6.25 Hz. 

Fig. 2 
Long-range 
correlation 
using 
BIRD 
operator 
optimized 
for 6.25 Hz. 
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Polyflon Company 

Non-magnetic Capacitors for NMR Applications 

An array of Polyflon non-magnetic capacitors, many of . 
which are used in NMRIMRI applications. 

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

Polyflon trimmers and variable capacitors provide linear 
tuning with no reversal in capacitance during capacitor 
adjustment. They are used in NMR pulsed applications 

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

with operating voltages up to 15 Kv peak and duty cycles 
ranging up to 1 O %. Standard range of variable capacitor 
designs are available with a minimum capacitance of less 
than 1 pF to a maximum capacitance of 125 pF. 

Fixed capacitors, used for 6 Kv peak pulsed applications , 
are available with capacitance values from 50 pF to 250 
pF. For 1 O Kv peak voltage applications, fixed capacitors 
are available with capacitance values ranging from 25 pF 
to 150 pF. 

Polyflon also designs and manufactures variable, trimmer 
and fixed capacitors to customer specifications. 

Polyflon Capacitor Advantages: 
• Non-magnetic 

• Low dissipation factor (low loss) 

• Extremely High Q 

• Low ESR 

• High EPR 

• Linear tuning (no capacitance reversal) 

• High voltage capability 

• Rugged design 

• Long operating life 



Material-Technology 1for NMR Product Applications 

Pure PTFE dielectric is used in all Polyflon CuF/orfFJ microJave 
substrates, assuring low loss. 

Polyflon uses only pure PTFE dielectric in its CuFlon® 
microwave substrates which provides one of the bekt low 
loss dielectrics in the industry. I 
Since nothing is added to the PTFE, the dielectric con­
stant of 2.1 remains consistent over an extremel j wide 
range of frequencies. 
The unique, proprietary electroplating technolo y for 
PTFE, developed by Polyflon, permits design and 1

1

fabri­
cation of superior RF components. 
An intimate bond is produced between the metal surfaces 
and the PTFE, with no othe[ element or media between 
tnem. The dissipation factor and Q is then that 6f the 
PTFE substrate itself. I 
Very low loss components are produced with this tech no I-

80 MHz copper plated PTFE saddle coil assembly. 

ogy that can be used with excellent results at very high 
microwave frequencies. ', 

Polyflon's CuFlon substrate materials, found in many 
NMR/MRI applications, are used in various coil designs 
such as surface, solenoid and saddle configurations. 
CuFlon is also used as a substrate in pulsed RF amplifi­
ers, wide-band RF transformers, and chip capacitors for 
tuning and matching elements. 

Polyflon's expertise in the PTFE plating technology can 
and does provide customers with rugged and reliable 
products for critical NMR/MRI applications. 
Call or write for information. 

CRANE J POLYFLON 
Potyflon Comp~ny • 35 River Street, New Rochelle, NY 10801 
Toi• /01 .. \~-,.::_ 7':l'>'> • CA V O◄ A· <>'>'> ,,_=~ 
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March 27, 1990 (received 4/4/90) 

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

Observation of7Li-C Couplings in Phenyllithium. 

Dear Barry, 

380-57 
UNIVERSITY OF UMEA 
Department of Organic Chemistry 

Telephono 
46 · 90 • 16 50 00 

We arc still very enthusiastic about the possibility to use CP /MAS techniques to obtain structural 
information of highly reactive organometallic species. In a study of various phenyllithium-6(7) (PhLi) 
complexes we were able to observe the 7Li-C coupling for the first time in the monomeric PhLi·PMDTA 
compound. The coupling was close to 40 Hz (see below) which is what could be expected from the 15 Hz 
obtained in solution from Ph6Li. However, a slight asymmetry in the coupling pattern is noted al 2.3 T , 
which arises from the mixing of dipolar and scalar coupling. The observed broadening of the ortho and meta 
positions is due to restricted rotation along the symmetry axis, a broadening absent in the dimers or 
tetramers. The fact that any self-decoupling due to fast Li relaxation is absent opens interesting possibilities 
in this area of organolithium chemistry. 

~~.D-~ 
Ulf Edlund Dan Johnels 

~MJ 
\Ill 

Jl-"J,I\N,M,vW'v-'"" 

--------------------
Postal aJJrcss 
S-901 87 UMEll. 
Sweden 

Post giro account 
l 56 13 - 3 

1 

Pt"'\DTA 

20 
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Professor B. L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

Northern Illinois University L1 
DeKalb, Illinois 60115 

The Michael Faraday Laboratories 
Department of Chemistry 
815 753 1131 

April 18, 1990 
(received 4/18/90) 

Kctazolam is a 1,4-benzodiazepine derivative containing an unsubstituted 
I phenyl ring. This phenyl ring undergoes hindered rotation about the aryl to 

tert-alkyl bond even at room te 1perature and therefore exhibits broad 1H 

I 

/©3 1 CDH
3 

H 

0 2 -2 3 
I 1/ 0 4 0 

5 ,, 

6
1 ,,, ...... 12b SN · 

Cl 
12 )<H 6 •• a 

. ..,,,Hb 
8 1 

N 0 
I 
CH3 

phenyl resonances at 200.1 MHz. As the temperature was lowered below the 
estimated coalescence temperatur

1

e of 1 °C, the broad phenyl ltt signals became 
progressively sharper, consistent with an approach to a slow exchange 
spectrum reflecting two nonequi7alent ortho protons. 

The 13c spectra of ketazolam /co
1

c13 solutions show more changes than the ltt 
spectra. At room temperature the meta carbons, as well as the ortho 
carbons, are coalesced . Below _ll40°C, separate resonances are observed for 
all 20 carbons of ketazolam. The broadband decoupled 13c spectrum 
(50.3 MHz) obtained at -58°C (0 . 592 Min CDCl3) is shown. 

C12a 

135 
PPM 

C4, C 
3' 

125 

A combination of one-bond and long-range (COLOC) 13c_lH chemical shift cor­
relation experiments were carrie1d out at low temperatures to make the 13c 
chemical shift assignments. Emplirical energy calculations are in accord 
with a two-fold barrier to rotat,ion about the C1, -C12b bond. 

Sincerely, 

~O'U. 
Laurine A. LaPlanche Robert Rothchild 

John Jay College of Criminal Justice 
The City University of New York 

Northern Illinois University is an Equal Opportunity/Affirmative Action Employer 
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Continued from page I: 

FORTHCOMING NMR MEETINGS 

10th European Experimental NMR Conference, May 28 - June 1, 1990; Veldhoven, The Netherlands. Contact: M. J. A de Bie: see Newsletter 376, 26. 

Gordon Research Conference: Magnetic Resonance in Biology and Medicine, July 16-20, 1990; Tilton School, Tilton, NH. Chairman: R. G. Biyant. 
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 lli 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. Forget - 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, Israel. See Newsletter 377, 10. 

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

All Ncwslcllcr Correspondence 

Should Be Addressed To: 

Dr. Bernard L. Shapiro 
TAMU NMR Newsfctter 

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

(415) 493-5971 

Additional listings of meetings, etc., are invited. 

DEADLINE DATES 

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

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

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

No. 385 (October)----14 September 1990 
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Mailing Label Adornment: Is Your Dot Red? 

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

Page Length Request 

Attention overseas subscribers: If you must use paper which is longer that 11 ", please take care that nothing 
appears below 10" (25.5 cm) on your pages. It is costly to make reductions. Thank you. 
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_University 
of 

Delaware 

DEPARTMENT OF CHEMISTRY AND BIOCHEMISTRY 
NEWARK. DELAWARE 19716 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinor Court 
Palo Alto CA 94303 

Dear Barry, 

April 18, 1990 
(received 4/23/90) 

2H-NMR lineshapes have been shown by a number .of authors to 
be a good , probe of molecula, motion in organic solids like 
polymers and in liquid crys~als. Recently, for example, 
Boddenburg and his co-worke~s have used 2H NMR spectra to study 
the mobility of benzene in batalysts. . 

We have been interesteb in guest~host interactions of 
relatively large, con:jugateb, aromatic molecules in various 
zeolites. As examples, we ~how 2H NMR spectra of phenanthrene in 
X zeolites with different cbunterions. The spectra are generally 
a quadrupolar powder patterh superimposed on a sharp feature. 
The relative proportions ofJ these two features are temperature 
dependent, with the relativr amount of the narrow feature at a 
particular temperature depending on the counterion. 

The lineshapes and thelir temperature dependences do not seem 
to be consistent with a brokd distribution of correlation times, 
as is sometimes seen for mollecules on catalysts. We are 
continuing to investigate S¥stems of this type to .understand the 
dynamics of these kinds of molecules in modestly constrained · 
erivironments. 

Cs/X 
364K 

Cecil R. Dyblowski 

K/Xl 
35dK 

Yours truly, 

Mark A. Hepp 

Na/X 
273K 



CSI 2T Applications 
Shielded Gradients: Theor.y and Design 
NMR imaging and localized spectroscopy depend on 
the use of pulsed magnetic field gradients. As· these 
techniques have grown more complex, it has become 
apparent that eddy currents created in the magnet 
cryostat and other structures by pulsed gradients have 
become the chief limitation to many sophisticated 
applications. 
Figure la illustrates the design problem for unshielded 
gradients. Figure lb illustrates the shielded gradient ar­
rangement. Figures 2 and 3 show the contours of 
constant flux for an unshielded and shielded Z gradient 
coil , respectively. This demonstrates that, for the 
shielded gradients, most of the flux has been kept 
away from the magnet bore. 

The dramatic reduction of eddy currents which can be 
made over the conventional, unshielded gradients is 
shown in Figures 4a, b. These graphs show frequency 
as a function of time following the application of a 
long, constant amplitude gradient pulse which is sud­
denly cut off. Soon after cut off, a 90° pulse is applied 
and the complex FID recorded. The instantaneous fre­
quency is then obtained from the FID and normalized 
by dividing by the frequency offset at the sample dur­
ing the gradient pulse. 

Figure 4a shows a typical decay of extra magnetic 
fields in a CSI 2T instrument caused by eddy currents 
in the conventional, unshielded gradient set with 
compression. 

Figure 4b shows the decay of the uncompensated 
shielded Z gradient and Figure 4c shows the Z gra­
dient decay with compensation. Note that the time 
scale for 4b and 4c is five times shorter than that for 
the unshielded gradients. 

Fig. 4a. 

UNSHla.DED Z GRADIENT 

Edct't' cu-rw,t ~ fn::Jm JG/an 

Fig. 4b. 

i I I l 

Fig. 1a. Fig. 1b. 

CON\IENTlONAL GRADIENT COL 

■ Cunw,tl .. C0nltnlrled to flow on I S9lt ~ . 
•Ther'eilc:riya.degraoffnlldom. 

SHIB.DED GRADIENT C011.S 

• Cl.n,rrts on MO cytindan. 

• T'NO degrees al freedom. 

Fig. 1a-0esign problem for unshielded gradients. The field in­
side the winding is specified to be a linear gradient and the 
current pattern on the cylinder is determined. Fig. 1b-0esign 
arrangement for shielded gradients. The field inside the inner 
cylinder is specified to be a linear gradient and the field 
beyond the outer cylinder is specified to be close to zero. The 
current patterns on both inner and outer cylinders are then 
determined. 
Fig. 2. Fig. 3. 

Lines of constant flux for Z-gradient. Fig. 2 -Unshielded gra­
dient. Note that flux lines extend well beyond the cryostat 
bore. Fig. 3-5hielded gradient. Flux lines are kept with in the 
outer gradient cylinder. 

Fig. 4c. 

j 5 OOMPfNSATBJ SHIB.DED GRADIENTS 

1~ · -
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Decay of field following application of square gradient pulse. Fig. 4a-Unshielded gradients 
Fig. 4b-5hielded 5150 gradient with no waveform compensation. Fig. 4c-5hielded 5750 
gradient with waveform compensation. 

GE IVMR Instruments 

c Copyright 1989 General Electric Company 



AFTER THE J.roRK IS FINISHED ... 
f 

THE OTHER CP~ COMES OUT TO PLAY 
When all of the day's production. samples have been run and the piles of spectra 
plowed thro•Jgh, JEOL's CPF can qyickly switch operation modes. This same highly 
automated machine which is used for all of the production work can produce very 
high quality research data for thoJe non-routine problems that always seem to 
appear. In many cases all that is n~cessary to make the change is to log into the 
research account. This :changes the\ CPF from an automated, limited instrument into 
a wide-open research-grade spectrometer. With the addition of the appropriate 
accessories the low cost CPF is cap!able of running the most sophisticated research 
type experiments including CP MAS solids. Now that the CPF is available at a field 
strength of 400 MHz in addition to th~ very popular 270 MHz, the high field research 
spectrometer has become very affordable. The above 400-CPF data is a reverse 
detection 13-C experiment run on A~giotensin-11. The instrument used for this exper­
iment is a standard CPF with the addition of the optionally available reverse detection 
Broad Banj probe. This data clearli shows that the routine need never be the only 
thing you can do. · 
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