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

Spatula for 5mm NMR Tubes 
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(including the new J. Young Valve Tube) 
Solvent Jet NMR Tube Cleaners 
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FORTHCOMING NMR MEETINGS 

In V,vo Magnetic Resonance Spectroscopy Tutorial and Participatory Workshop, St. Louis, Missouri, Aprll 4. 7, 1991; See Newsletter~ 58. 

32nd ENC <Experimental NMR Spectroscopy Conference), St. Louis, Missouri, Aprll 7 - 11, 1991; Contact: ENC, 750 Audubon, .East Lansing, MI 48823; 
(517) 332-3667. 

1991 Keystone Symposia on Molecular & Cellular Biology, Keystone, Colorado: April 8-14, 1991, Fronliers of NMR in Molecular Biology; Pro~olysis in 
&gu/alion and Disease', Protein Folding Structure and Function; See Newsletter~ 46. 

Hahn Symposium, Berkeley, CA, April 20, 1991; See Newsletter~ 58. 

Fifth Washington University-ENI/Emerson Electric Co., Symposium on NMR, St. Louis, Missouri, May 20, 1991; See Newsletter 388, 52. 

Seoond Annual Workshop on Magnetic Resonance Imaging of Materials, Mass. General Hospital NMR Center, Charlestown, MA,, May 13 • 14, 1991; See 
Newsletter~ 43. 

Contrast-Enhanced Magnetic Resonance, a workshop of the Society of Magnetic Resonance in Medicine, Napa, California, May 23-25, 1991; Contact: 
S.M.R.M., 1918 University Ave., Suite 3C, Berkeley, CA 94704; (415) 841-1899, FAX: (415) 841-2340. 

11th Delaware NMR Symposium, Univ. of Delaware, Newark, DE, June 4, 1991 See Newsletter~ 35. 

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

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

Tenth Annual Scientific Meeting and F.xhibition, Society of Magnetic Resonance in Medicine, San Francisco, August 10-16, 1991; Contact: S.M.R.M., 
1918 University Ave., Suite 3C, Berkeley, CA94704; (415) 841-1899, FAX: (415) 841-2340. 

International Conference on NMR Microscopy, Heidelberg, Germany, September 16 • 19, 1991; See Newsletter~ 28. 

Eleventh Annual Scientific Meeting and F.xhibition, Society of Magnetic Resonance in Medicine, Berlin, Germany, August 8-14, 1992; Contact: S.M.R.M., 
1918 University Ave., Suite3c, Berkeley, CA94704; (415)841-1899, FAX: (415)841-2340. 

Additional listings of meetings, etc., are invited. 
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UXNMR.~ d WJNNMR* Bruker gives you an . • exceptional freedom 
in the choice of industry-standard computers by delivering NMR soft­
ware for multi-vendor networks. The UNIX :!:based software (UXNMR) is 
available for SGI IRIS* workstations, Standa-rd soft'"l'ATare 
IBM RS/6000* systems, and SUN* .I.' YY 1 • 

SPARCstations:~ The new graphics use X-Windows * and the Motif interface 
toolkit. Via Ethernet* (TCP/IP), it can be run remotely from any X-server. 
Our software for personal computers (WINNMR) is based on MS-Windows* 

E""'cept1·onal freedom for 80X86 computers~ and on 
~ • Mac :!:OS for Macintosh* Ils. 

WINNMR allows NMR processing with convenient access to all your 
favorite PC and Mac software packages. To see how you can enhance 
your NMR networking, simply ask for f B 1 .... 
more information about our NMR software. rom fUKer. 

WINNMR 
on your 
Mac II or 
PC/PS system. 

ru .. ldil \pl't l1mnM11ni111110 1111n r .. r<11nrl t'1\ Ou1,t1111 M 

.~'l!..!... 

- ;--- -1 

If t, 1 J II i 
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- 1•-·- · - 1· . . ' 
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UXNMR on your 
SGI/ IRIS. 

\.XI 

Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 
In Europe: Bruker Analytik GmbH, Silberstreifen, 
0-7512 Rheinstetten 4, Germany 

* UXN MR and WINN MR are trademarks of Bruke r Analytische Messtechnik 
GmbH. UNIX is a registe red trademark of AT&T. IRIS is a registered 
trademark of Silicon Graphics Inc. IBM and RISC system/6000 are 
reg istered trademarks of Intern ational Business Machines Corp. SUN 
is a registered trademark of Sun Microsystems, Inc. SPARCstation is a 
trademark of Sun Microsystems, Inc. The X-Window System is a trade­
mark ol Mass. Ins!. of Tech. ETHERNET is a trademark of XEROX 
Corp. MS-Windows is a trademark of Microsoft Corp. Mac and 
Macinlosh are registered trademarks ol Apple Computer, Inc. 

BRUKER Comprehensive Support for Innovative Systems. 

(_><--J 
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BRUKER SOFTWARI~ AND NMR NETWORKING 
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ASPl:CT 3000 BRUKNET X-32 
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I 
Bruker now offers a software package, UXNMR/P, 
that run~ on industry standard computers. UXNMR/P 
is a pon!ed version of the UNIX-based NMR process­
ing soft\~are, UXNMR, that runs on the AMX console 
and X-3;2 computer. The ported package is-designed 
for use iin a networked laboratory environment with 
comput,~rs from different vendors. We show 
UXNMBI/P running on the SUN SPARC, SGI IRIS, 
and the IBM RS/6000. 

The gralphics for UXNMR/P make use of the X11 Win-
1 

dow System for convenient access of networked com-
puters. I A terminal working as an X11 server can 
executei UXNMR/P running on any CPU available on 
the net+ork. The user interaction and the graphics 
output are processed by the X11 server itself, running 

I 
on the users desktop. 

Bruker ;~lso offers a NMR software processing pack­
age (W!N-NMR) to run under MS-WINDOWS on 

I 

IBM/ATI compatible PCs. A version is also available 
to run on Macintosh 11 computers. 

I 

I 

I 
Australia: BRUKER (Australia) Pty. LTD., Alexandria, New South Wales, Tel. 02-5506422 
Belgium: E:RUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99 
Canada: Bl~UKER SPECTROSPIN (Canada) LTD., Milton, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD. , Coventry, Tel. (0203) 855200 
France: SA,DIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (088) 73 6800 
India: BRUKER INDIA SCIENTIFIC Pvt. LTD., Andheri (West), Bombay, Tel. 22 62 72 32 
Italy: BRUf(ER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 09 
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, Tiiby, Sweden, Tel. (08) 758-03-35 
Spain: BRLJKER ESPANOLA S.A., Madrid, Tel. 341-259-20-71 
Switzerland: SPECTROSPIN AG, Fiillanden, Tel. 1-82 59 111 
Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161-0 

BRUKER ANALYTISCHE MESSTECHNIK GMBH, Karlstruhe, Tel. 0721-5967-0 
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. 0421-2205-0 

USA: BRUf( ER INSTRUMENTS, INC., Billerica, MA 01821, 508-667-9580 
Regidnal Offices in Chicago, IL, (708) 971-4300/Wilmington, DE, (302) 478-8110 
Houston, TX, (713) 292-2447 /San Jose, CA, (408) 434-1190 

-:-:-:-:-

10/90 
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FACULTEIT NATUURWETENSCHAPPEN 

Katholieke Universiteit 
Nijmegen 

Toernooiveld . 6525 ED Ni jmeqen. 

telefax : 080-553450 

Uw kenmerk Uw brief van 

Onderwerp 

Dear Dr. Shapiro, 

discipline 
vakgroep 

Chemistry 
Molecular Spectroscopy 

Dr. B.L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore court 
PALO ALTO, CA 94303 
U.S.A. 

Ons kenmerk 

WV/DW/917 

lnkiesnummer 

653109 

Datum 

8-1-1991 
(received 1/30/91) 

In modern NMR spectroscopy there is an increasing demand for precise 
computer control of the amplitude, frequency and phase of the rf source 
of the spectrometer. We have built a device, based on direct digital 
frequency synthesis, that allows fast frequency switching ( and therefore 
also sweeping) without phase jumps and in addition has the capability 
to switch back to the original frequency, with a phase equal to the 
phase the original signal would have had if no frequency switching had 
occurred. The block diagram is shown in the figure. Block c is the heart 
of the instrument and consists of a memor~y that stores 4096 digital 
values of a sinewave. A sinewave with a precisely defined frequency can 
be generated by addressing the siRewave memory at predetermined 
intervals, provided by block a, at the clock rate. A frequency change 
can be obtained by a separate integrator block a' and the successive 
frequency step sizes which form the input of this integrator and which 

~ control the frequency (or phase modulation), are stored in a modulation 
memory (block d). Block b adds the carrier address stream from the block 
to the modulation address stream from block a'. For an experiment where 
the frequency sweep is terminated,the modulation address information is 
simply switched off by block e. Clearing this register means that the 
frequency and phase from then on is completely determined by the step 
size of block a. The modulation memory is cycled through by means of the 
address logic by internal or external advance. In this way only one 
modulating period (sine, triangle or arbitrary) has to be stored in the 
modulation memory. For phase cycling purposes block b' has been added. 
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The instrument has been implemented in two Bruker AM spectrometers. 
A more detailed report will be ppblished elsewhere. 

Please credit this contributi.on to the subscirption of Prof. dr. E. 
de Boer. 

Best wishes for you and your Newsletter in this new year! 
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University of Alberta 
Edmonton 

Canada T6G 2G2 

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

Dear Dr. Shapiro: 

Department of Chemistry 
Faculty of Science 

E3-44 Chemistry Bldg., Tel. (403) 492°3254 Fax (403) 492-8231 

January 22, 1991 
(received 2/7/91) 
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The importance of DNA-RNA interactions during transcription of the genetic code and the 
interest in using exogenous antisense DNA to prevent translation of mRNA has focussed recent 
attention on NMR studies of DNA-RNA hybrid structure. Such hybrids contain AT and AU base 
pairs the imino protons of which are not readily distinguished by standard NMR methods. Our 
interest in this area has led us to focus on INAPT experiments to correlate the imino protons of AT 
or AU base pairs with C5 carbons through three intervening bonds. The AT and AU base pairs 
can then be distinguished because the C5 carbon of thymidine is quaternary and that of uridine is 
not. 

The INAPT experiment has been used infrequently in the study of nucleic acids and 
polarization transfer from the exchangeable amino and imino hydrogens of nucleoside bases has 
not been reported. The exchangeable hydrogens of nucleoside base pairs have two and three bond 
couplings to carbons of the nucleoside base when they are not exchanging rapidly. There is a 
change in these long range couplings upon base pair formation which suggests a reorganization of 
the bonding electrons. The INAPT spectrum of thymidine with selective application of 1H pulses 
to the imino hydrogen is presented in Figure 1. The spectrum shows that polarization transfer via a 
two bond coupling between the imino hydrogen and C2 and C4 is a viable but inefficient process. 
No polarization transfer is observed via the three bond coupling to C5 in this system. Polarization 
transfer from other hydrogens of the nucleoside proceeds via three bond scalar couplings. The 
INAPT spectrum in the AT base pair is also presented in the figure and the results indicate that 
three bond scalar couplings including a carbon-nitrogen bond may be used to transfer polarization 
from proton to carbon. 

Yours sincerely, 

W. Gmeiner, Ph.D. e J.W. Lown 
Professor 

:aw 
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Double 
Tuneable 

For any 
Wide Bore 

Magnet 

Interfaces 
with the 

DSI VT Controller 

Safe and easy 
to use. 

Integral Dewars 
and Defrost System 

For any 
Wide Bore Magnet 

Interfaces with the 
DSI VT Controller 

THE MASKED MARVEL 

Who knows what 
lurks behind this 
shroud? . 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" 
CP-MAS 

C •~-~~~~- _· :_. : ~-· . -- . , _. ; 

Stay tuned for det;;;ils. 

14 kHz 
Routine Spinning 

for 5 mm 
High Speed 

Extremely Efficient 
RF Circuits 

Multi nuclear 
( 

103
Rh to 205Tl) Tuning 

Available 
for any Magnet 
and NMR System 

Standard VT Range; 
-120° to 160°c 

Options Include: 

-180° to 2S0°C 
Operation 

Triple-Tuned 

VAS and DAS 

19F Observation 
with 1H 
Decoupling 

Fiber Optics 
Spin Monitoring 

Laser Irradiation 

DOTY SCIENTIFIC, I NC. , 600 CLEMSON RD., COLUMBIA , SC 29223 USA 

Main (803) 788 - 64 97 Sal es (803) 699-3806 Fax (803) 736- 5495 
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. UNIVERSITY OF CALIFORNIA, SAN FRANCISCO _.-,-..... 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FR.\.'\OSCO ( ) SANTA BARBARA • SANTA CRUZ ------------------------ ---------

Jan 15, 1991 (received 2/7 /91) 

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

~L-\GNETIC RESONANCE UNIT 
University of California Service 
Veterans Administration Medical Center 
-+150 Clement Street (I IM) 
S,m Francisco. California 94121 
(·115) 750-2146 

Error Estimates of LPSVD Analysis of 31P NMR 

Dear Dr. Shapiro, 
Recently we have begun using a home-written version of a linear prediction and 

singular value decomposition (LPSVD) algorithm (1) to quantitate in-vivo 31P NMR spectra. 
LPSVD has the desirable qualities of being non-iterative, independent of phase, and requiring 
almost no user assistance. However, a drawback of the algorithm is that error estimates for 
each fitted spectral parameter are not readily determined. It has been suggested that the 
Cramer-Rao lower bound (2) can be used to estimate the error of LPSVD, but these estimates 
depend heavily on the correctness of the assumed model function. Moreover, the Cramer-Rao 
bounds reveal no information about systematic error which may be present in LPSVD. 

We have therefore conducted Monte Carlo studies (3) of LPSVD's performance on 
real, high SNR data with varying levels of added noise. The advantage of conducting such 
a simulation is that true statistical measurements of the errors are given for the test data set 
at each SNR level. It then remains to be shown that analyses of other real spectra would 
produce similar error measurements. The results of the study can then allow us to make 
claims regarding the certainty of the quantitation of our data. 

The first results of our studies have produced encouraging results. Figure 1 shows the 
original 31P spectra used in the study, which was obtained from a rat gastrocnernius muscle 
using a 1 cm diameter surface coil operated by a 2T GE 1280 system. The fitted areas of the 
Pi, PCR, and beta-ATP peaks were examined and their mean error and standard deviations 
are shown in figure 2. Also shown is the algorithm's success at detecting the presence of a 
peak (fig. 3). 

40 30 20 10 

MDPA 
Standard 

0 

Per 

ATP 

G A 

-10 -20 -30 -40 -50 -60 

Figure 1. 31 P spectra used in Monte Carlo simulations. 
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The initial results show that at signal-to-noise levels of greater than 2.0, LPSVD 
estimates the peak areas to with a standard deviation of less than 10 percent. Moreover, the 
systematic error is negligible (within 5% ). However, at lower SNR levels, tp.e systematic error 
and its variance quickly increase. The peak detecting ability ofLPSVD corresponds well v.ith 
the accuracy of its area estimation. \Vith more extensive Monte Carlo simulations on real and 
synthetic data, we should be able to make reliable estimates of the accuracy of LPSVD in the 
analysis of NMR data. 

(1) R. Kumaresan and Donald Tufts, IEEE Transactions ASP, 30, No. 6, 833 (1982) 
(2) H. Barkhuijsen, R . DeBeer, and D. van Ormondt, J. Mag. Res., 67, 371 (1986) 
(3) W.R. Press et al, Numerical Recipes, Cambridge University Press, 529 (1987) 

Sincerely, 

1/),J~ 
Mark Elliott 
Research Assistant 

~/J~ 
Michael M. Weiner, MD 
Professor of Medicine and Radiology 



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

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

Here's just one example: AMT's RF power envelope detection 
system guarantees full protection. That means you can operate 
at low-level CW with full-power peaks on demand. 
Pre-saturation water 
suppression? Cross 
polarization in solids? 
No problem-now! 

Additional Key Features: 

• Broadband Frequency Ranges-
6-220MHz, 200-500MHz 

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

• Excellent Linearity-(±1.0dB) 

• Low Pulse Droop­
typically less than 5% 

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

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

Models Available: 

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

( 

AME RICAN 
MICROWAVE 
TECHNOLOGY 
INC. 

an MMD company 

300W 
1000W 

50W 
150W 
300W 

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

© 1989 American M1crowaye Technology Jnc 



Electrical specifications: Models: 

Frequency Range 
Pulse Power (min.) into 50 ohms 
cw Power (max.) into 50 ohms 
Linearity {±ldB to 200Mhz) 

{To 220MHz) 
Gain (typ.) 
Gain Flatness 
Input/Output Impedance 
Input VSWR 
Pulse Width 
Duty Cycle 
Amplitude Rise/Fall Time 
Amplitude Droop 
Phase Change/Power Output 
Phas~ Error overpulse 
Noise Figure 
output Noise (blanked) 
Blanking Delay 

Protection 

supplemental Characteristics: 

Connectors (on rear panel) 

Indicators, Front Panel 

System Monitors 

Front Panel Controls 

Cooling 
Operating Temperature 
A.C. Line Voltage 

A.C. Power Requirements 
Package 
Size (HWD, inches) 

Model 3200 series 
6 - 220 MHz, Pulsed, 
SOLID STATE, RF Power 
Amplifier Systems 

3200 

6 - 220 MHz 
1000W 

l00W 
0-800W 
0-600W 

65dB 
±4dB 

50 ohms 
< 2:1 
20mS 
Up to 10% 

3205 

300W 
30W 

0-250W 
o-2oow 

60dB 
±3dB 

2oons typ. 150nS typ. 
5% to l0mS typ; 7% max 
10° to rated power typ. 
4° to l0rnS duration typ. 
lldB typ. 8dB typ. 
< 20dB over thermal 
< 5uS on, 2uS off, TTL signal 

1. VSWR- will withstand infinite 
VSWR at rated power 

2. Input overdrive- up to +l0dBrn 
3. over duty cycle/pulse width 
4. Over temperature 

1. Input- BNC (F) 
2. Output- Type N (F) 
3. Blanking- BNC (F) 
4. Interface- 25pin D(F) ,EMI filtered 

1. Peak power meter 
2. Over temperature 
3. over duty cycle 
4. Over pulse width 

1. Thermal 
2. DC power supply 
3. over duty cycle 
4. Over pulse width 

1. A. c. power 
2. Pulse width 

Internal forced air 
+10 to 40°c 

5. CW Mode 
6. Overdrive 

fault 

3. Duty cycle 

120/240 VAC, ±10%, 50-60Hz 
(3200, 220/240V only) 
2000 watts 700 watts 
Rack Mount 
12.25xl9x24 5.25xl9x24 

1127 S. Placentia Ave. • Fullerton, CA 92631 • (714) 680-4936 • FAX 714-871-2453 
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Biomedical NMR Research Group 

Dr. Homma T. Edzes 

c/o Department of Chemistry, Section Physical Chemistry 

Date February 4, 1991 Telephone: +31 20 548 5366 Telefax: +31 20 461 479 

Mailing address: De Boelelaan 1083, 1081 HV Amsterdam, The Netherlands. 

vrije Universiteit amsterdam 

Analysis and Identification of Phospholipids in Tissue Extracts. 
(received 2/11/91) 

Dear Dr. Shapiro, 

Analysis of generic phospholipids in crude tissue lipids extracts by high-resolution 31 P NMR is 
attractive: sample handling is minimal and NMR intensities are directly proportional with lipid 
concentration. We have been able to resolve virtually all phospholipids in extracts of diverse origin in 
the solvent system chloroform-methanol-0.2 M K4EDTA in water, which was recently introduced by 
Meneses and Glonek(1). Linewidths are about 1 Hz (at 162 MHz) but phospholipid resonances are 
crowded mainly in the range of 0.5 to -1.0 ppm. We found assignment of observed resonances to specific 
phospholipids to be unreliable if based on chemical shifts as these vary from sample to sample. In 
particular when extracts of different origin are compared, shifts often could not be matched with 
certainty to a specific phospholipid. Addition of reference standards does not offer full relief, because 
standards are not easily available for all phospholipids, and resonances of different phospholipid species 
may coincide. 
We have developed a strategy to identify most of the observed 3lp resonances by lD and 2D NMR, in 
combination with published data on phospholipid composition in different tissues. First, valuable 
information is gathered by studying the phospholipid 31P NMR profile at a number of different 
compositions of the solvent system. All resonances are shifting, but direction and magnitude of the 
changes add to the information contained in the shifts themselves. A complete picture is obtained of all 
observable resonances, and one or two standard compositions of the solvent sytem are established which 
yield optimum separation of all resonances(2,3, to be published). The optimum compositions subsequently 

can be used in a comparative analysis of samples of the same origin, as we have found little variation so 
far between extracts from the same type of tissue. Second, assignment of the major peaks in an 
unfamiliar extract can be confirmed by a 2D 31 P- 1 H NMR correlation experiment with isotropic proton 
mixing<3). For each phospholipid resonance, a characteristic proton 'fingerprint' is obtained which 
identifies the phospholipid. 
The 2D NMR experiment used is shown in the Figure. As an example of its application, we will focus on 
the region of generic phosphatidylcholines. Three PC's do occur commonly: PC, PC plasmalogen 
(PCpias), and I-alkyl PC (PC 8). Meneses and Glonek observed two resonances in this region which they 
assigned to PCplas (-0.78) and PC (-0.84 ppm). PCplas is a major component in heart tissue, but the 
intensity of the peak at -0.78 ppm was much too low. We did observe, however, a separation of the 'PC' 
peak into two large resonances when the proportion of methanol and water in the solvent system was 
increased. The 2D spectrum clearly establishes that the two peaks are of different generic origin. The 
proton 'fingerprint' of one of the two resonances has been assigned previously to PC whereas the other 
one fits in with the lipid backbone resonance pattern of PEplas(4). The component at -0.78 ppm is assigned 
to PCa, in agreement with the assignment made by Bradamante et al<5). Its proton fingerprint fits the 
patterns observed for I-alkyl glycerophospholipids observed in selected other extracts. We are now 
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completing a 'catalogue' of the phospholipid proton 2D 'fingerprints'. 
This is a joint project with Dr. T. Teerlink, Department of Clinical Chemistry, and Prof. Dr. J. Valk, 
Department of Diagnostic Radiology, University Hospital, Vrije Universiteit. 
Please credit this contribution to the subscription of Dr. J. Bulthuis. 
References: 
1. P. Meneses and T. Glonek, J. Lipid Res. 29,679 (1988). 
2. H.T. Edzes, T. Teerlink and J. Valk, Abstracts, Soc. Magn. Reson. Med. 8,387 (1989). 
3. H.T. Edzes, T. Teerlink, M.S. van der Knaap and J. Valk, submitted. 
4. H.T. Edzes, T. Teerlink and J. Valk, submitted. 
5. S. Bradamante, E. Barchiesi, L. Barenghi and F. Zoppi, Anal. Biochem. 185,299 (1990). 

Yours sincerely, 

Hommo T. Edzes 

Below: 2D experiment: phase-sensitive fully refocussed 
INEPT with isotropic proton mixing 
Right: PC region of lD and 2D NMR spectra of rabbit 
heart tissue extract in chloroform-methanol-water (0.2 M 
K4EDTA), proportions 100:90:45. 
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mAcSPECT 

· Aspect 2000 Replacement for 
Bruker Spectrometers 

manulaclured by: 
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The mAcSPECTTM is a Real Time NMR Station. Coupled with a Macintosh™ II 
computer, the mAcSPECT has been specifically designed to replace the Aspect™ 
2000A computer used on Bruker™ NMR spectrometers. Replacing an Aspect 2000A 
with a mAcSPECT can be accomplished in minutes with no special tools. 

The Back Panel Emulator (BPE), an integral part of the mAcSPECT system, allows the 
Macintosh II computer to take control of all the peripherals normally attached to a 
Bruker spectrometer. Two DB25 connectors on the BPE unit replace the Slow Device 
Channel and the Level/Sense connectors located on the Aspect computer. Observe 
and decoupling frequencies and Fourier filters can be set directly from the 
"dashboard" of the Macintosh II computer. Temperature, receiver gains and 
decoupling modes can be set as well. 
mAcSPECT also has sixteen BNC connectors to emulate the signals found on the 
Aspect computer, such as PULSE's, PF's and SPF's signals, and offset oscillators 01 
and 02. These two offset oscillators are now locked on the 10 MHz Master Clock. 

Based on the design used in the Tecmag LIBRA TM system, the mAcSPECT 
incorporates the following: 
- one 100 ns resolution pulse programmer with 5 loop counters, 2048 steps and 70 
control lines. 
- one 128K x 32-bit of memory signal averager. 
- two 2µs per complex point, 12-bit simultaneous sampling Analog-to-Digital 
Converters (standard). 
- one Back Panel Emulator to control the peripherals already present on the Bruker 
spectrometers. 

mAcSPECT has been designed for any type of experiments and can be expanded to 
accommodate such options as a 100 MHz pulse programmer, a pulse frogrammer 
extension, up to 4-channels of waveform generators, different types o ADC. 

mAcSPECT uses MacNMR™, the same powerful software that has made the success 
of LIBRA. Regular upgrades insures the user of always having state-of-the-art 
software applications. 

Specifications 

PULSE PROGRAMMER 

Minimum Pulse Width: 100 ns 
Maximum Pulse Width: 430 s 
Time Resolution: 100 ns 
Loop Counters: 5 
Memory Size: 2048 x 128 bits 

"'Bruker md "'Aspect an, tradcuu1rl<a of BNbr Arwytiame M-nik Gmbh. 
"'Macinlolh ia I trodemork of Appe Canputer, Inc. 
""MacNMR., TWlJBRA and ~cSPECT are trademarb oi Teanag, Inc. 
c, Copyright 1990 Teanog. Inc. All righlo ......,,,..i (009). 

SIGNAL A VERAGER 

ADC Resolution: 12 bits 
No. of Channels: 2 
Min. Sampling Time: 2 µs / channel 
Max. Bandwidth: 500 kHz (± 250 kHz) 
Memory Size: 128 k-Word x 32 bits 

chlri>uled In the USA by. 

MR Resources, Inc. 
158 R Main Street 
Gardner, MA 01440 
Tel.: (508) 632-7000 

1-800-443-5486 
Fax: (508) 630-2509 



ETH Eidgenossische 
Technische Hochschule 
Zurich 

lnstitut fur Molekularbiologie und Biophysik 
Prof. Dr. K. WOthrich 

HPM-Gebaude 

Durchwahl-Nr. 
Telefonzentrale: 
Telex: 
Telefax: 

Postadresse: 

01/37724 73 
01/3774411 
823 474 ehpz ch 
01 /37148 73 

lnstitut tor Molekularbiologie 
und Biophysik 
ETH-Honggerberg 
CH-8093 Zurich 

390-21 

Ecole polytechnique federate Zurich 
Pofitecnico federate svizzero di Zurigo 

Swiss Federal Institute of Technology Zurich 

Zurich, January 18, 1991 lhu 

(received 1/30/91) 

Prof. B.L. Shapiro 
TAMU NMR Newsletter 

966 Elsinore Court 

Palo Alto, CA. 94303 
USA 

Proton exchange from internal hydration water in proteins 

Dear Barry 

Looking at protein hydration in aqueous solution using NOESY (1) one finds that all NOE cross peaks 
between polypeptide protons of the protein and the hydration water protons are at the ro1 chemical shift of 
the bulk water signal. This result holds also for internal water molecules, which are not in direct contact 
with the bulk water (1,2). Since the proton chemical shifts of these interior waters are not known, it has so 
far not been possible to distinguish between the following two possible situations: (i) the water chemical 
shifts in the protein interior and the bulk water arc indeed identical; (ii) the apparent chemical shift 
degeneracy with the bulk water is caused by chemical exchange which is rapid enough to conceal any 
separate 1 H resonance of the interior water molecules. This distinction can be made by comparing the 
chemical shifts of the NOESY cross peaks with the interior water protons in samples with and without an 
extrinsic shift reagent (Co2+ shifts the resonance of the bulk water by about 0.01 ppm/mM (3)). 

In NOESY experiments with BPTI at 4°C, pH 3.5, after addition of Co2+, all water-polypeptide cross peaks 
were still at the chemical shift of the bulk water signal. This shows that situation (ii) prevails. We can 
deduce an upper limit of 20 ms for the lifetime of the interior water molecules with respect to chemical 
exchange with the bulk water, where it is assumed that a separate signal exists for the interior water within 
± 0.4 ppm of the bulk water signal, so that its direct detection is prevented by the water suppression 
technique used (1). The corresponding exchange rate of~ 50 s-1 would then cause sufficient line broadening 
to obscure also the presence of the NOE cross peaks between the interior water and the polypeptide. At the 
same time the chemical exchange provides an efficient relay of magnetization between the interior water 
and the bulk water, so that the polypeptide-water cross peaks arc observed at the frequency of the bulk 
water signal. 

/)· . 04a 
Gottfried Otting 

:ll ' (/,/Ju? //vr-..,,..-
Edvards ,liepinsh 

1.G. Otting, K. Wiithrich, J. Am. Chem. Soc.111, 1871 (1989). 

Kurt Wiithrich 

2.G.M. Clore, A. Bax, P.T. Wingfield, A. Groncnbom, Biochemistry 29, 5671 (1990). 
3.Z. Luz, R.G. Shulman, J. Chem. Phys. 43, 3750 (1965). 
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Dr. Bernard L. Shapiro 
TAMU N:rviR Newsletter 
966 Elsinore Court . 
Palo Alto, CA 94303 

Darrell R. Davis 
Assistant Professor 
(801) 581-7006 
FAX: 581-7087 
davis@adenosine;pharm;utah.edu 

January 29, 1991 
(received 2/5/91) 

vnmr2felix: Program for Sun-based Varian Spectrometers. 

bear Barry: 

We have recently written a program that takes Varian "fid;' files and converts them into 
a form that is readable by FELIX (Hare Research, Inc.). Previously available Fortran 
programs were either unacceptably slow, or just didn't work. After conversations with 
Dennis, we decided that the best course of ~ction was to write a C program for this task. 
We are running _this program, vrimr2felix, on SparcStations, a Sun 386i, and a SGI 4D /20. 
Conversion times for a 2D data set consisting of 800, 4096 point FlDs are ~ 50 seconds. 
Simple command line switches specify input and output as well as the printing of various 
conversion statistics. 

The source code, ahd a README file describing the program and. how to install it can be 
obtained by E-mail request to davis@adenosine.pharm.utah.edu. Some SGI users may be 
8an8 C compiler, if this is the case let us know that you need to be mailed a Uuencoded 
executable for your Iris. Vnmr2felix w!ill also be bundled as part of Felix. If you don't 
have E-mail access and are convinced that you can't live without this delightful program, 
Kevin Banks at Hctre Research can probably help you out. 

Please accept this contribution to initiqte a subscription. 

Sincerely yours, 

a~ 
Darrell R. Davis 

l~ th L. Daschbach 

Department of Medicinal Chemistry 

308 Skaggs Hall 
Salt Lake City, Utah 84112 

(801) 581-7063 



Varian is your full-line 
company for analytical 
instrumentation 
NMR 
UV-Visible-NIR 
Atomic Absorption 
Solid Phase Extraction 
Liquid Chromatography 
Gas Chromatography 
GC/MS 

UNITY 
BRINGS NMR IMAGING 

DOWN TO SIZE 

VARIAN COMBINES SPECTROSCOPY WITH MICROIMAGING 
Built for the highest performance levels, the new UNITY™ NMR spectrometers 
combine high-field microimaging with high resolution spectroscopy. UNITY's 
state-of-the-art microimaging experiments for small samples address 
applications that range from biological and pharmaceutical to agricultural and 
material science. 

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

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

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

NMR WITH A FUTURE 

Varian Associates 
611 Hansen Way D-298 
Palo Alto, CA 94303 
U.S.A. 
Tel : 1-800-356-4437 

Varian AG 
Steinhauserstrasse 
CH-6300 
Zug, Switzerland 
Tel: (42) 44 88 44 

Varian GrnbH 
Alsfelderstrasse 6 
D-6100 Darmstadt 
West Germany 
Tel: (0 61 51) 70 30 

Varian Instruments Ltd. 
3rd Matsuda Bldg 
2-2-6 Ohkubo-Shinjuku 
Tokyo, 169, Japan 
Tel: (3) 204-1211 



Stop by the Varian S~ite at ENC! 

April 7 - 11, 1991 
9:00 p.m. till midnight 

PROMENADE "A" 
The Adams Mark Hotel 

St. Louis, Missouri 

Experience Varian/SISCO hospitality every night at ENC. 

Enjoy the music of a concert pianist as you discover the 

superb results available from UNITY™ and GEMINI® NMR 
Spectrometers. When you're through, take some time to 
relax and talk with us over a steaming cup of freshly made 
espresso or cappuccino. Then carry the memory of your 
visit away in a specially designed gift from Varian to you. 

• Come see our UNITY™ n-resonance experimental 
res u Its. 

• Let us prove UNITY™'s superior water suppression 
capabilities. 

• We will show that UNITY™ can provide shaped 
pulse capability for all excitation bandwidths. 

For every NMR Spectroscopist, UNITY™ offers a 
total solution to meet your needs! 



THE UNIVERSITY OF WINNIPEG 

515 PORTAGE AVENUE . WINNIPEG. CANADA R3B 2E9 

(204) 786-9487 

Dr. B.L. Shapiro, Editor 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Dr. Shapiro: 

(received 2/7/91) 

NMR, STROKE AND TEMPERATURE 
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NMR imaging and spectroscopy methods are proving to be of considerable value in 
studies of experimental stroke. Under general anesthetics animals (including humans) 
lose the ability to regulate body temperature, and in most laboratory conditions this 
means that body temperature falls. A further decrease in brain temperature takes 
place when the cerebral blood supply is disrupted in creating the experimental mJury. 
Interestingly it is only recently that the effects of small temperature changes on the 
severity of ischemic injury have been studied in detail. 

We have used NMR imaging to follow the development of brain injury caused by 10 
minutes of forebrain ischemia in rats whose brain temperatures were kept at 33, 35, 38 
or 40°C during ischemia and for 1 hour following reperfusion (control of body 
temperature is not sufficient). In normothermic (38°C) animals repeated imaging 
examinations showed enhanced intensity corresponding to edema appearing over about 4 
days in the hippocampus, striatum, and in some cases the neocortex. At lower 
temperatures the images showed no signs of tissue injury. None of the hypothermic 
(40°C) animals survived beyond a few hours unless body and head temperature was 
rapidly cooled to normal while the brain was being reperfused. Even with this cooling 
the animals did not survive beyond about 30 hours, and imaging studies at 24 hours 
showed marked uniform enhancement, suggesting extensive edema and hence tissue 
injury throughout the brain. Histological examination after 4 days (1 day in the 40°C 
rats) confirmed the NMR imaging results, with neuronal damage evident in the regions 
showing enhanced image intensity. 

We are now using 81P NMR to compare cerebral metabolite and pH changes during 
and following ischemia at different temperatures. For this we use an animal holder 
with a circulating water bath around the head to control brain temperature. 

These pronounced effects of quite small changes in temperature emphasize the need 
for extreme care in studies of cerebral ischemia. The effects may be important when 
using drugs which can affect tissue perfusion, and hence brain temperature. There are 
also a number of evident clinical implications regarding patients with fever or 
undergoing neurosurgical procedures. 

Please credit this to Ted Schaefer's account. 

Sincerely, 

Garnette Sutherland 
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The University of Leeds LEEDS LS2 9JT 

Dear Dr Shapiro 

Telephone: Switchboard (0532) 431751 Direct line (0532) 
Telex 556473 UNILDS G Fax (0532) 336565 

Fluxionality of a Platinaheteroborane by Multieliment NMR 

From J. D. Kennedy 
School of Chemistry 

(received 1/30/91). 

We use NMR as a crucial tool in the examination of the structure. behaviour and bonding of the metallaboranes and 
mctallaheteroboranes that we make. Many of these polyhedral compounds exhibit fluxionality. which is of course an "NMR 
phenomenon". A recent interesting example, requiring a varicly of NMR experiments, is l(PMeiPh)iPtCB,1H11 1. an ACPC• 
compound we are examining in collaboration with Bob ~tihr's group in ~ef. u Prahy, Czechoslovakia. 

At 275 K the NMR is consistent with its asymmetric solid­
state structure. The nine separate 11B resonances are assigned 
by [11B-11B]-COSY45 experiments together with the 
incidence of coupling to 195Pt for the positions adjacent to 
platinum. 1H(FI)-{ 11B(CW,selective)} work thence assigns 
the 1H spectrum; we have found this proves to be much more 
convenient and rapid than [1H-11B] 2D correlation 
experiments (although the infonnation obtained is not quite 
as complete, we can live with Qlat; the large difference in 
instrument time is one of the principal governing factors). 
The 1H and 11B assignments are then confirmed by [IH-1H]­
COSY work, done with simultaneous { 11B(CW, broadband 
noise)} decoupling, although some anomalous (in terms of

1 
a 

static structure) cross-peaks arising from exchange 
correlation were also observed. Two 31P resonance positions 
are observed, and two pairs of P-methyl 1H resonance 
positions. 

~ 
ACPC 

synthesis: 
ACPC Praesidium 
structure : 
Hark Thornton-Pell 

I (PMezPh)zPtCB9H111 
eleven vertex 

nido type 
fluxional between enanhomers 

t.l;►ca. 62 kJ mol -1 at 320 K 

At higher temperatures, coalescence in each of the 31P, 11 B, and 1H spectra is observed, with AG* ca. 62 kJ mol·1 at 325 ±IO K. 
In the 11B spectrum a 2:2:2:1:1 pattern is observed, with the assignments showing a movement of the platinum atom between two 

' tetrahapto I CB3} sites across the formal mirror plane of the 
, {CB9H 10 } unit, i.e. the fluxionality is an effective interchange --pt 

~
·H·~··.::\ 

~' 

between enantiomers (Scheme). The coalescence in the 31P spectrum 
shows that this is associated with an exchange of the phosphorus 
sites, but the nature of the coalescence of the pairs of P-methyl 1H 
resonances, of which each coalescing pair contains one resonance 
from each PMeiPh ligand [as detennined by 1H-{31P(CW, 
selective)} work], shows that there is not a general scrambling, but 
that the shift of the platinum across the open face of the { CB9H 10 } 

' subcluster is linked with a specific half-twist of the {PMeiPh h 
1 ligand sphere, probably as illustrated in the Scheme. We were 
• surprised that the fluxionality was therefore quite different to that of 

the isoelectronic and quasi-isostructural congener 
1 [(PMeiPh)iPtB 10H12], which we examined some time ago (J. Chem. 

Soc .. Chem. Commun .. 1980, 305), and which shows a contrarotation 
of the {PMeiPh}i and {B 10H 12 } ligand spheres within the constraints of a tetrahapto borane-to-metal bonding, with no evidence 
for platinum site-migration. 

We intend to submit the work sometime as part of a quest for a publication in J. Chem. Soc .. Da/1011 Transactions. 

Yours in harmonic resonance 

v~~-
John Kennedy . · 
(also on behalf of some other ACPC• members Tom Jelinek, Xav Fontaine, Bob ~tibr, and Mark Thornton-Pett) . . 
* ACPC is IDPAC nomenclature for the Anglo-Czech Polyhedral Collaboration alias the Anglo-Czech Pivo Club 



evena 
C 

Seven days a week, twenty-four hours a day. For 
over three years, a QE automated NMR analytical spectro­
scopy system ran experiments at Searle Labs 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 automated 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 

Work smarter with the new QE Plus 
With more speed and efficiency, the new QE Plus 

does the job even better-to meet your needs for 
automated performance day after day, year after year. 

For more information on the new 
QE Plus, write 255 Fourier Ave., Fremont, 
CA 94539 for a full color QE Plus brochure. 
Or call 800-543-5934. 

And get to work. 

© Copyright 1990 General Electric Company 1568 

• 

e 

GE NMR Instruments 
Put us to the test 



The new QE Plus-for increased throughput 
and greater automated capabilities. 

160 140 120 100 80 60 40 

GE NMR 
QE PLU S 

QUIN.OAT 
23JAN90 

o~!~~~~y :r:::i:~-~~/ OOUl ATION 
:l~~g=:= ~Pu1 • uoe 

An automated run using MACRO mode operation on a sample of 32 mg of quinidine in 0.5 ml chloroform-d 
(0.20M). Data were obtained using the 5 mm broadband probe. 1H, 13C, APT and phase sensitive 20 data were 
collected, processed and plotted-including the 20 contour-in only 8.2 min. 
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CHEMICAL CENTER 
UNIVERSITY OF LUND 

PHYSICAL CHEMISTRY 2 

Dear Dr. Shapiro, 

December 14, 1990 
(re~eived 1/19/91) 
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We, like so many others, have recently discovered the great joys of 1H-15N 

heteronuclear experiments for the study of proteins. In our lab, expression of~ 100% 15N­

labelled protein (calbindin D9k) have so far worked very well, thanks to our wonderful 

technician Eva Thulin, who supplies us with decigram quantities of protein from every 5-liter 

batch. 

We have applied the 1H-15N HSQC method to amide proton exchange experiments, 

carried out on our GE Q-500. This makes nice, well resolved 2D spectra of Ca2+ -saturated 

calbindin D9k, for which only 2 peaks are overlapped (in the amide-1H/15N region). 

Naturally, it is of interest to follow the exchange-out behaviour of the amide protons over a 

large number of time-points. For all but the very slowly (and very quickly) exchanging 

protons, this requires fast acquisition of spectra. To this end, we progressively cut the total 

acquisition time shorter, and were pleased to find an 1-hour (16 scans, 128 x 2048) spectrnm 

having satisfactory sensitivity. Then, prompted by our good friends at Scripps Clinic, we tried 

acquiring a spectrum with "minimal" phase cycling, as reported by Marion et al. [1], (2 scans, 

128 x 2048), resulting in an acquisition time of merely 8 minutes. Such a spectrum is shown 

together with a 1-hour spectrum below. 

This is the result of a straightforward reduction in phase cycling, and the pulse 

sequence is otherwise identical to the one we use for any "normal" HSQC experiment. We are 

sure that the experiment time could be reduced further, and our 8-minutes spectrum is certainly 

not a record (acknowledging where the idea originated from). 

We feel that the results are highly promising for our future ventures into higher 

dimensions using these heteronuclear techniques on our Q-500 spectrometer. 

Sincerely, 

l~~~~ 
MikaelAkke 

QrLJ ~·~ 
Johan Kordel 

1. Marion, D., Ikura, M., Tschudin, R., & Bax, A. (1989) J. Magn. Reson. 85, 393-399. 

Please credit this contribution to the account of Sture Forsen. 

Address Goods Phone Fax Cable 

PHYSICAL CHEMISTRY 2 PHYSICAL CHEMISTRY 2 University exchange INT +4646104543 CHEM CENTER 
CHEMICAL CENTER CHEMICAL CENTER INT +4646107000 Telex LUND SWEDEN 

P.O. BOX 124 GETINGEVAGEN 60 Direct 33533 
S·22I 00 LUND, SWEDEN LUND C SWEDEN INT +4646108240 LUNIVER S 
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Expansions of 1 hour (A) and 8 min (B) 1H-I5N HQSC spectra recorded on a SmM solution 

of~ 100 % uniformly 15N labelled calbindin D9k· The carrier is placed on the water frequency 

and the water is suppressed by presaturation during 1.2 seconds prior to the first pulse . The 

spectral widths are 6400 Hz in 002 (to avoid annoying folding of the water artefact) and I l 20 

Hz in 001. Both spectra were processed with a 30° shifted squared sine bell in t2, zero fill ed to 

4096 points, and a 60° shifted squared sine bell in t1, zero filled to 256 points. 
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WESTERN RESEARCH INSTITUTE 

P .0. Box 3395, University Station 
Laramie, Wyoming 82071-3395 

(307) 721-2011 
January 29, 1991 

received 2/1/91) 

NMRSTUDYOFPETROLEUMSOURCEROCKS 

Dear Barry: 

One project that we have been involved with is the use of solid-state 13c and 1 H 
NMR techniques to characterize petroleum source rocks. This work is being done in 
collaboration with Prof. Ron Surdam and his group in the University of Wyoming, 
Department of Geology and Geophysics. Presently we are characterizing samples from 
the Frontier and Mowry Formations in the Powder River and Big Horn Basins of 
Wyoming and Montana. These Cretacious rocks are source rocks for a number of oil 
fields in these basins. 

One problem in using NMR for studying petroleum source rocks is that source 
rocks are typically low in organic carbon. The samples we are studying range from ~0.5 
- 4 wt% organic carbon. Consequently, overnight signal averaging is usually called for. 
We are hoping to eventually acquire a large volume sample spinner (Zhang and Maciel, 
J . Magn. Reson. 85, 156, 1989), but in the meantime are using the Chemagnetics 9.5 
mm zirconia rotor system. 

We have noticed a number of things that improve the spectra, and are presently 
investigating these (Figure 1). Spectrum (a) is a CP/MAS spectrum of a Frontier shale 
sample having 2% organic carbon. Spectrum (b) is a CP/MAS spectrum of the sample 
after first washing the sample with HCl. Spectrum (c) is the sample after being 
subjected to hydrous pyrolysis at 280 ° C. This sample had 1.9% organic carbon. 
Washing with HCl to remove paramagnetic impurities, and heating in the presence of 
water both appear to improve spectral quality. Washing the 280 °C hydrous pyrolysis 
residue with HCI does not appear to improve the spectral quality (spectrum d). We 
have noticed this behavior on other source rocks and are currently investigating the 
reasons for this behavior. 

Thanks for your patience while we were trying to satisfy our TAMU NMR 
newsletter obligation. 

Best regards, 

Fran Miknis Dan Netzel 

An Affiliate o( University o( Wyoming Reseurch Corporation 

390-31 
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(a) Original Frontier Shale 

(b) HCl Washed Frontier Shale 

(c) 280 ° C Hydrous Pyrolysis 
Product 
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Pyrolysis Product 
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Figure 1. CP/MAS lC NMR Spectra of Source Rocks 
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Chemagnetics. A long standing 

commitment to focused performance 

has advanced Chemagnetics to the 

forefront in NMR spectroscopy. 

Dedicated to design excellence, 

Chemagnetics develops complete 

systems to meet tomorrow's needs. 

Today. 

0 w N u N 

Simple concepts. Innovative 
solutions. Brilliantly applied to 

unwind our complex world. 

Chemagnetics high performance 

NMR spectrometers spin new 

solutions in chemical analysis. 

Take us for a spin. 

~t / 
~ETIC/ 

V E R s 

Call or write today for product and 
applications information. 

2555 Midpoint Drive 

Fort Collins, Colorado 80525 

(303) 484-04 28 
1-800-4-OTSUKA 

E 

Chemagnetics. A member of the Otsuka 

family of companies. 

North America/USA (303) 484-0428 

Europe/UK 0235-554454 
Far East/Japan 0426-44-4951 



WE'RE GOING TO 
SHOWOFF! 

AT THE 32 ND EXPERIMENTAL NUCLEAR 
MAGNETIC RESONANCE CONFERENCE 

April 7--11 

The Adams Mark Hotel 
St. Louis, Missouri 

Chemagnetics has come a long way since our 
last gathering just one year ago. We've made strategic 
hires and are well on our way to becoming a leader 
in the NMR com1nunity. C01ne see why we can 
say this boldly! 

Visit with us at our hospitality suite, St. Louis "C", 
meet our new staff me1nbers, and let us show you 
our "next generation" products. 

We're showing off •.. 
• new user interface 
• new probe technology 
• new ergon01nic design 
• new personnel (plus, of 

course,Vic and the rest 
of the familiar friendly 
faces). 

t / 
HEfflAGnETIC/ 



UNIVERSITY OF DELAWARE 
Department of Chemistry and Biochemistry 

February 6, 1991 (received 2/9 /91) 

Dr. Barry Shapiro 
T AMU NMR Newsletter 
999 Elsinore Court 
Palo Alto, California 94303 

Quantitative Cross Polarization, Old Dogs Learning Old Tricks 

Dear Barry, 
Recently we have wanted to quantify carbon in solids. Of course, it is well known that the 

interplay between polarization transfer and spin relaxation makes relative-amplitude measurements 
in a single spectrum unreliable for quantification. The way around this impediment is to determine 
the full time dependence of each magnetization component, a parameterization of which gives the 
required amplitudes for relative quantification. We did experiments on several materials, including 
hexamethylbenzene (HMB), with our Chemagnetics ml 00S that show one must be exceedingly careful 
to obtain reliable data. As others who do these experiments have discovered, the Hartmann-Hahn 
match is critical. At optimal match, the largest HMB aromatic signal is achieved in our spectrometer 
for a contact time of ~8msec. With a mismatch of l .3dB, the optimal time was in the range of 25-
30msec, reflecting a substantial change of the polarization-transfer rate constant with mismatch. 

This behavior was certainly expected. However, a subtler effect crept into our experiments. 
The probe tuning depends on repetition rate and contact time. For long contact times (tc > 20 msec), 
the tuning for minimal reflected power is substantially different from that at shorter contact times. 
To obtain consistent results on a sample, we found it essential to readjust the probe tuning at each 
contact time to produce the same reflected power. Only under those conditions could we obtain 
reproducible quantitative results on known samples. 

We are quite sure this effect has been noticed by many people. Indeed, one of us (CRD) 
recalls the need for "pre-equilibration" in multiple-pulse experiments 15 years ago to counter changes 
in probe tuning. However, it seems pertinent to remind ourselves and our friends that gremlins are 
waiting to spoil any experiment. For those who wish to do quantitative measurements, HMB is a good 
standard because it is ubiquitous in spectroscopy labs; since one must investigate contact times longer 
than 20msec, attention to probe tuning is critical. We prefer it over adamantane, which has a rather 
long polarization-transfer time constant, which means the probe-detuning problem will be 
exacerbated. Another convenient standard material is high-molecular-weight linear polystyrene, for 
which we get relative quantification of the sidechain and backbone carbons. 

As you can see by the signatories, we have a new member of the Blue Hen NMR team. Dr. 
Martha Bruch has joined us in placed of Roger Crecely, who chose to "retire" last year. Her interest 
in NM R of biological systems and her expertise in 2-D (and higher dimensional) NMR gives us 
strength ia variety or areas. 

By the way, for those interested in the 11th Delaware NMR Symposium, plans are under way. 
It will be June 4. Those on our mailing list will receive information by mail in the Spring. Those 
wishing to be on the list should contact either of us. 

Yours truly, 

Martha D. Bruch Cecil Dybowski 
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February 4, 1991 
(received 2/9/91) 

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

Dear Barry: 

Colo= 
University 

Department or Chemistry 
Fort Collins, Colorado X0S 2.~ 

Tel. (303) 491-6480 

Fax (303) 491 -1801 

Title: Novel New Solid-State 
Probe Developments 
in the C.S.U. NMR Center 

As you may already know, N.S.F. funding of our NMR facility at C.S.U. 
has been terminated. We are grateful to N.S.F. for twelve years of sup­
port and are naturally disappointed in the termination of support at a 
time when we feel we have so much to offer to users of our facility. In 
any case, we believe that, even without N.S.F. funding, we will be able to 
continue many of the activities that have characterized our facility dur­
ing the past several years, although circumstances force us to be some­
what more selective in· what we do. Readers who have any questions 
regarding our Center can call me (303-491-6480) or the Center's 
Manager, Dr. Bruce Hawkins (303-491-6455). 

Readers · may be interested in some of the recent solid-sample 
probe developments in the Center. Bruce Hawkins and John Stringer have 
successfully bench-tested a home-built DOR probe. Steve Dec has devel­
oped probes that may be of special interest to a variety of research 
groups, especially those studying catalysis. · He has designed and made a 
MAS rotor, one end of which includes a rubber septum, that is capable of 
spinning (v r t < 5 kHz) samples at temperatures up to 210 °C and under 
gas pressufes up to 10 atm, with the flexibility of altering the pressur­
ized gas in a given sample between NMR experiments. He has also 
designed and built a magic-angle hopper system that is capable of func­
tioning at temperatures up to 210 °C and under static or dynamic gas 
pressures up to 10 atm; in this system the gas phase, which can be a 
flowing system if desired, can be changed during a given NMR experiment. 
We hope to have some spectra obtained on all of these new probes to 
show by the time of the ENC. 

Si~~prely, . 
L,,I, / 

~-~/ 

\ --~,/.( C /4A,,,.. 
\ 9;:{ry E. Maciel 
Professor 



Non-Magnetic 
Precision Trimmer Capacitors 

for NMR & MRI Probes 
~ 
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Every NMR and MRI Test Depends on One Moveable Part! 
Most NMR or MRI probes are tuned with variable capacitors. Make sure you are using 
the best. Hundreds of laboratory and field applications throughout the world have proven 
the reliability of Voltronics non-magnetic trimmers. Their non-rotating piston design 
provides long life, no measurable magnetic distortion and high RF peak voltage ratings. 

Features: 
• Truly non-magnetic. Distortion of 

magnetic field below one part per 
600 million 

• Long life, non-rotating piston design 
• 1.2 to 300 pF max. capacitance 
• 0-ring seal 
• Linear tuning with positive stops 
• Tuning screw does not go in and out, 

allowing extended shaft option 
• High Q to over 5 GHz on some parts 
• Quartz, glass, sapphire and Teflon® 

dielectrics 
• High RF voltage ratings 

Custom Design 
We'll be glad to modify a standard part 
or design a new one for you. 

New Catalog 
Our new 28 page catalog lists many non­
magnetic and standard parts. It includes 
data on RF peak voltage ratings and high 
frequency Q measurements. 

New-Non-Magnetic 
Slip Clutch-SC375 
The slip clutch prevents trimmer 
damage if it is driven into the stops, 
especially from long rod tuning of 
many probes. It also compensates for 
up to 15 degrees of misalignment. 

SLIP CLUTCH 

15° MAX SHAFT l .l 3 

MISALIGNMENT 

.050 
SETSCREW 

.. -, ·_ ---- ~ 
- rt.=-=·:::F"""-t-="11-:---,. .3 5 w 

.125 · 

Part N.uJTiber: SC37 

For further information and our 
new catalog call, FAX or write Voltronics 
or our local representative. 

Voltronics Q 
CORPORATION ~ 

West St., P.O. Box 476, East Hanover, NJ 07936 
(201) 887-1517 FAX (201) 887-3349 
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Dear Barry, (received 2/7/91) 

NMR OF CULTURED CELLS 

P.G. Scherer, J.P. Galons and R.J. Gillies; Depts. of Biochemistry, Physiology and 
Radiology; University of Arizona Health Sciences Center 
Tucson, AZ. 85724 (602) 621-8521 

For the past two years, we have been developing techniques for the growth and 
maintenance of mammalian cells at densities appropriate for high-field NMR. Preliminary 
reports of these activities have appeared elsewhere. We have used these systems to 
optimize growth and monoclonal antibody production of cultured hybridoma cells (Gillies 
et al. Magn. Reson. Med. (in press, March, 1991). 

The system that we have 
developed is made of two 
components: a hollow-fiber 
bioreactor (HFBR) and a 
maintenance circuit (Fig 1 ). 
The HFBR is 25 mm in 
diameter and contains 1350 
cellulose acetate/cellulose 
nitrate hollow fibers of 
around 0.3 mm diameter. 
The fibers occupy 45-50% of 
the available volume. These 
reactors are made by 
Microgon (Laguna Hills, CA), 
but only in batches of 100 or 
so. We have purchased 100 
of these and are willing to 
part with them (at cost) 
provided they are used in an 

ln-

BrU<er 
~ 
400 

rr---e,,----, 

Out -
Fresh 
Media 
(20 L) 

appropriate circuit. These Figure 1. Hollow fiber bioreactor perfusion circuit. 
HFBR units fit into custom 
25 mm Helmholz-style 
probes. The spectrometer used is a wide-bore Bruker AMX-400. 

Gas Mix 

Media 
Reser-
vo,r 

Spent 
Media 

The maintenance circuit contains a MAIN LOOP, which circulates media from the main 
vessel through a gas permeable hollow fiber oxygenator (Kinetek, St. Louis MO) through 
the reactor and back to the vessel. The composition of the growth medium in the main 
vessel is maintained at near steady state through the use of a "bleed-and-feed" circuit. 
Temperature is maintained by housing the whole circuit ( except for the lines going to the 
reactor) in a homemade incubator. Temperature is sporadically monitored at various 
points in the circuit using homemade thermocouples and commercially available control 
units. We are currently working on a publication which will give these methods in detail. 

These circuits have been used to grow high density cultures of hybridoma, Chinese Hamster 
Ovary; Ehrlich Ascites tumor and transformed 3T3 fibroblast cells. Under proper 

::-
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P spectrum of hybridoma cells in HFBR culture . 

conditions, growth can be rapid and 
cells can reach near-tissue densities 
on the shell side of the fibers. The 
sensitivity of spectra resulting from 
these cultures is striking. 
Reasonably good 31 P spectra can be 
generated in as little as 30 seconds. 
Spectra from longer accumulations 
reveal a number of hitherto 
unobserved peaks (Figure 2). The 
most striking aspect of these 31 P 
spectra is the high resolution which 
can be obtained. Even at very high 
cell densities, the (proton­
decoupled) phosphorous linewidths 
are around 10 Hz. These sharp 
lines not only significantly improve 
the SIN, they also indicates that the 
"endogenous" linewidths of cells are 
somewhat less than previously 
thought. The resulting spectra have 
a quality rivaling that of some 
extracts. 

We have also used these systems to investigate the metabolism of 13C glucose in tumor 
cells. A significant problem with these studies is the fact that, because of sample size and 
coil configuration, the pulsewidths are quite long ( ca. 60 usecs for a 90° pulse). This limits 
the efficienci of decoupling to a couple thousand Hz protons. Another major problem 
with these 1 C studies is the natural abundance peaks coming from the fibers. These 
carbons give both broad and sharp resonances. Therefore spectra from sequential 
acquisitions have to be subtracted to reveal those peaks derived from the ingested label. 

Even with these problems, significant 13C spectra can be obtained (Figure 3). These 
spectra reveal the presence of a number of glycolytic intermediates, as well as resonances 
in glutamate, alanine, lactate, and ribose. Since spectra can be obtained under rion­
saturating conditions, a number of peaks in the carbonyl region are also observed. 
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Figure 3. C spectrum of Ehrlich ascitcs tumor cells fed C1-labeled glucose. 
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The Biological Magnetic Resonance Facility at the University of Arizona has a number of 
post-doctoral positions available to investigate protein structure and cellular metabolism. 
Cellular metabolic studies are described above and are under the direction of Dr. Robert 
J. Gillies. High resolution structural studies of biologically active peptides and proteins 
(Biochemistry (1990) ,29, 2278) is undertaken under the direction of Dr. Neil E. MacKenzie, 
Dept. Phann. Sci. (602) 626-4898. · 



File 'Iran sf ers via Ethernet 

Fremont Magnetic Resonance 
- 331S .Seldon Court 

Fremont; CA 94539 
415/623-0722 

GOSSIP provides transparent file transfers between a Nicolet 1280 and any Ethernet system 
supporting the tcp/ip protocol. You can configure your 1280 to upload every file as it is aquired, 
or you can manually select the files to upload in background. 

At 19.2 KBaud, file transfers occur at about 21 K words/min. So a typical 512 x 4K 2D file can be 
transferred in about 100 minutes. Since the transfer occurs in parallel with the data aquisition, if 
the experiment takes more than 100 minutes, data transfer takes practically no addition;;il time, 
just the time required to transfer the last block. Multi-block files larger than the available disk 
space on the host spectrometer can also be created. 

GOSSIP version 1.11 offers automatic configuration and file conversion (conversion requires 
purchase of the appropriate data translation software from FMR). Configuration is achieved via 
a downloaded text file, therefore no user input at the PC is required. A keyboard and screen at 
the PC might be desired for greater flexibility. 

Template macros for the Nicolet 1280 are provided that demonstrate: 1) data aquisition, then 
simultaneous data processing and file transfer, and 2) 2D data aquisition with concurrent file 
transfer. · 

Features 

• No-hassle installation 
• Automatic, customizable operation 
• 20K data words/minute transfers 
• Background transfers for 1D data 
• Concurrrent background transfers for 2D or kinetics data 
• 2D files can be larger than the spectrometer disk space 

FMR offer_s flexible packaging of GOSSIP to meet your requirements. You may purchase a 
turnkey system, or aquire the parts independently and buy only the software from FMR. Since 
there need be no user interaction at the PC, you may choose a 'black box' PC, without keyboard 
or moniter. 

GOSSIP is very reasof).ably priced, and is available from stock. It can be a very cost-effective way 
to add your older spectrometers to the lab network. Why not order a copy and see for yourself? 
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--- Q_E Probe 

One port tuned for 1H observation. · 

One port simultaneously tuned for both 31P and 1:C observation . 

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

Very convenient for sample changer operations . 

This probe technology is available for other instrument types. 
A fourth nucleus can be added as an option. 

Specifications: 

lff 3lp LJC 

100:1 45:1 40:1 
- 10 usec 25 usec 30 usec 

0.3Hz 
10/25 Hz 

Assumptions: 
QE now meeting installation specifications. 
2.0 dB Noise Figure. 
Transmitter_ power at the probe: 

1H 100 Watts 
31 P 150 Watts 

Price List 
Sensitivity samples: 1 H / 31 P / 13 C Probe ........................................ $15,000.00 

1:H 0.1 % Ethyl Benzene in coq 
- 31 p 1 %'Trimethyl Phosphite in C

6
D

6 
. 

13 C - -ASTM (60% ¼D6 , 40% Dioxane) 

Heater / Sensor Assembly ............................ $ 1,000.00 
Installation ................... : .......................... ,....... $

1
i,poo.oo 

pms trave ,:xpenses 



THE ROYAL INSTITUTE OF TECHNOLOGY 

Department of Physical Chemistry 

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

Re: The Chinese Connection 

Dear Barry, 

Professor Peter Sttlbs 

February 1, 1991 
(received 2/6/91) 

Thank you for your kind "ultimatum". Everyone familiar with the JEOL FX series would agree 
that the weak point of these spectrometers is the obsolete data peripheral units, especially the 
first-generation 8" Floppy drive from PerSci. This has a mean time before (expensive) failure of 
a few 100 hours. 

We now have great hope to keep our JEOL FX spectrometers alive for some more time after 
responding to an article in JEOL News 25A, No. l; 1989 by Haolin Deng of the Instrumentation 
Analysis and Research Center of Zhongshan University, Guangzhou, People's Republic of China. 

This article decribes a modification made at that location, in essence "replacing the PerSci floppy 
by an IBM PC". The connection is made through two boards, one replacing the floppy interface 
board in the TEXAS 980B computer, and one new board installed in the IBM-type PC. These 
two small (entirely TTL-based boards) are connected through a 3m ribbon cable. In addition, 
the JEOL software (floppy disk version FAFf72), together with a DOS •.COM-file is read into 
the PC from one MS-DOS compatible 5.25" floppy. The complete interface system, priced at 
950 US dollars, arrived by EMS-OHL-type parcel post in a few days after order - and worked 
immediately! 

Several advantages are apparent: 1) The modern PC disks are cheap and immensly more reliable 
than either the PerSci floppy or the DIABLO MHD, 2) There is "unlimited" storage capacity 
compared to before 3) Data are already "transferred" to the PC (data files reside as normal DOS 
binary files on the PC disk) - further transfer to a mainframe or workstation for further processing 
is easy (Kermit or whatever). In contrast, transfer from a TEXAS 980B computer requires 
quite some programming effort and is terribly awkward with today's standard 4) Data and pulse 

Addre88: Prof. Peter Stllbs 
The Royal Institute of Technology 
Dept. of Physical Chemistry 
S-100 44 STOCKHOLM, Sweden 

Telephone: 
Nat. 08-7908201 
Int. +468-7908201 
Seer. 08-7908594 

· Telefax: 
Nat 08-790 82 07 
Int +468-7908207 
Cable: Technology 

Electronic mall: 
stllbs@sekth.bltnet 
peter@physchem.kth.se 
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programming backup is easy 5) Since also JEOL "MENU's" now reside as normal DOS files, one 
can have a whole library of those on a non-active area on the PC, and copy them to the active 
area, when needed. In our Ff-PGSE self-diffusion measurements, in particular, we really need 
a lot more than the normally 79 available, to cope with different conditions of measurement -
without tedious reprogramming. 

The unit does, however, not appear to work correctly, when coexisting with a DIABLO MHD 
unit on the 980B bus, although the latter is not actually active. This is so because in the case 
of an installed MHD, the FG/BG unit is connected through the 1/0 expander box to the 980B 
unit, so the power to the rack has to be on. The symptoms appear to be timing jitter in the 
FG/BG unit, causing irreproducible pulse and field gradient timing. Rebooting from the DIABLO 
MHD and running the applications from there removes these effects. We have not yet traced 
down these problems, but the DIABLO and 1/0 expander will not be needed anyway and will be 
disconnected shortly. Also, there is some IRQ conflict with an Ethernet board in the PC - one 
can not run DECnet PC-VAX/VMS applications or data transfer through DEC PCSA with the 
Chinese unit active - but we have hope to solve that shortly. 

Finally it should be pointed out that the unit cannot at present be connected to an FX60 -
the supplied software only works with quadrature detection spectrometers, and that Mr. Deng 
appears to have left Zhongshan University - correspondence should be adressed to Mr. Zhong 
Shizhou, in case any reader would like to purchase a unit. 

Yours Sincerely 

Peter Stilbs 

In Vivo NMR Postdoctoral Position Available 

A postdoctoral position is available for in vivo MR spectroscopy at the MRS Unit , VA 
Medical Center and the University of California at San Francisco. This position is to continue the 
de~elopment of Spectroscopic Imaging techniques for animal studies of cerebral ischemia. The 
primary equipment to be used is a 7 Tesla imaging spectrometer system (Nalorac Cryogenics). 
Additional equipment available in this laboratory includes a 2.0 T whole body MRJ/S system (Philips 
Gyroscan), a 2 T 30 cm GE CSI and a SLM fluorometer. Collaborative research will be carried out 
with Dr. Andrew Maudsley, though independent work is strongly encouraged. This position is part of 
an active MRS research group with a wide variety of projects in human and animal MRS. 

Applicants should be familiar with computer programming, rf coil development and MR 
imaging. A background in MR/MRS and physics, chemistry or engineering is most desirable. 
Applicants should send a resume and names of references to: 

Michael Weiner, M.D. 
MRS Unit, VA Medical Center 
4150 Clement St, (1 lM) 
San Francisco, CA 94121 



Any shape, any size • to your specs! 
If you are looking for low loss tangent, low dielectric con­

stant, very high volume resistivity, chemical inertness and 
insignificant water absorption, and you want it all at the 
same time, you can only find it in pure PTFE. 

And if you are looking for electroplated PTFE you can 
only find it at Polyflon. 

According to many authorities "nothing sticks to 
Teflon®" ... it just can't be done. Actually, at Polyflon we've 
been doing it successfully for years. It has been proven in 
many diverse applications ranging from microwave commu­
nications to magnetic resonance imaging. The molecular 
bond between PTFE and the electrodeposied material is 
very strong, creating distinct advantages for products and 
components. 

• Electroplated PTFE reduces corona: Without 
interfacial air entrapments, voids or inclusions, 
corona cannot easily be initiated. 

• Electroplated PTFE reduces interfacial losses: 
especially at higher frequencies, because of the 
tight molecular bond and because the low loss 
tangent of PTFE at high frequencies is negligible. 

• Electroplated PTFE improves mechanical connec­
tions: solder can be flowed directly onto the 
surfaces of electroplated PTFE to produce an 
integral, solderable surface. 

There are many applications for electroplated PTFE, from 
the smallest capacitors to the largest imaging coils. It might 
be the solution to a problem that you are currently facing. 

Call or write Polyflon to find out how our capabilities may 
solve a problem application and/or improve the performance 
of your product. 

Teflon is a registered trademark of DuPont Company. 

Polyflon Company • 35 River Street • New Rochelle NY10801 
Tel: (914) 636-7222 • FAX: (914) 633-3664 



TAKING ADVANTAGE OF. PURE PTFE'S QUALITIES 
IN RF & MICROWAVE APPLICATIONS 

PTFE Provides High Performance 

Electroplated PTFE meets the most demanding mechanical and electrical design requirements. 
Polyflon's unique electroplating process ensures a powerful molecular bond between the PTFE 
dielectric and conductive metal layer. Without voids or entrapments, this bond ensures products 
with no corona_at the interface, for superb high-voltage performance. 

I 

Polyflon's CuFlon® Pure PTFE microwave substrates electroplated with copper, matches the peel 
strength of copper clad laminates at 8 lb/sq. in. (min.). Custom applications utilizing this process 
have typically exceeded peel strengths of 15 lb/sq. in. . 

Electroplated PTFE withstands continuous temperatures of 17 5 ° C and 225 ° C short term without 
damage to the plated material, dielectric, or the bond between them. This makes electroplated 
PTFE ideal for solder reflow and surface mount circuit processing, along with other high­
temperature processing techniques. 

Electroplated PTFE also performs well at low temperatures, even under cryogenic conditioi:is. 
While most substrate materials become brittle below -196°C, PTFE remains ductile at -268°C -
nearly the temperature of liquid helium. As a result, electroplated PTFE is suitable for many 
superconductive designs, as well as circuits and systems in harsh environments, including avionics 
and space-related systems. 

Why Pure PTFE? 

Pure PTFE exhibits extremely low loss, with a dielectric constant of 2.06. This value does not 
change with temperature or frequency, permitting the design of stable broadband circuits with high 
performance over wide temperature ranges. 

Pure PTFE features high surface resistivity, more than 1016 ohms/sq, and high volume resistivity, 
greater than 1018 ohm-cm. Its dissipation factor is less than 0.00045 from 1 to 3 GH2 and 0.0003 up 
to and beyond l8GH2 • These characteristics account for pure PTFE's low leakage current and 
negligible power loss, even in high voltage applications. 

The combination of pure PTFE and Polyflon's proprietary electroplating process produces 
materials that handle a wide range of applications, from specially shaped antennas and tiny, non­
magnetic high voltage trimmer capacitors to medical imaging coils for NMR/MRI systems. What­
ever the requirement, Polyflon's electroplated PTFE can fit your needs for today's applications 
and tomorrow's opportunities. 

I CRANE.I POLYFLON 
Polyflon Company• 35 River Street• New Rochelle, N.Y. 10801 • Tel: (914) 636-7222 • FAX: (914) 633-3664 

= 



Dr. David E. Axelson, Ph. D. 
President 

Head Office &. NMR Spectroscopy Division 
Advanced Technology Centre, 
9650 • 20 Avenue, Unit 132 
Edmonton, Alberta, Canada T6N 1 G l 
Tel: (403) 462-2798 Fax: (403) 428-5376 

390-47 
NMR Technologies Inc. 

Dr. B.L. Shapiro 
January 30, 1991 

(received 2/6/91) 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry, 

Magnetic Resonance Imaging of Sludges 

As a complementary tool to current studies of clay-organic complexes, emulsion characterization, and 
the fate of tailings in heavy oil recovery operations, we have had occasion to attempt to obtain 1H images of 
clay/water, clay/decalin and heavy oil tailings. 

Figure 1 shows two slices taken from the middle and bottom of two vials containing kaolinite ( 4%, < 0.2 
µm)/deionized water and kaolinite in 3M NaCl. In the pictures shown here the darker areas represent longer 
T2 's. Figure 2 gives another view of the same samples, while Figure 3 gives a schematic representation of the 
T 2 ••s as a function of the location within the emulsion. Instrumental limitations precluded imaging of the sludge 
/ tailings samples we had due to the extremely short relaxation times apparently induced (in part) by high 
concentrations of paramagnetic impurities. 

We also present these very preliminary data to ascertain whether there are other interested parties 
currently involved in similar or related studies. 

MRI data were obtained courtesy of Ors. Peter Allen and Dan Doran (University of Alberta, Dept of 
Applied Science in Medicine, Edmonton) on a Bruker BNT 2.3/400 system. (multi-echo, single slice pulse 
sequence, 180° pulse width = 250 µs, 8 echoes, 64 phase steps, 256 x 256 element matrix, 3mm slice thickness, 
10 cm field of view, TR = 3s, TE = 26 ms, gradient ~ 0.SG/cm, total time ca 30 minutes). · 

Sincerely, 

D. E. Axelson A. Sharma 
NMR Technologies Inc 

R. Mikula 
Energy, Mines & Resources 

CANMET /Coal Research Labs 
Devon, Alberta 

D. Doran P. Allen 
University of Alberta 
Dept of Applied Sci in Medicine 

Edmonton, Alberta 
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Figure 1 
Slices from the middle(left side) and bottom(right side) of 
two vials containing kaolinite/deionized water(bottom image of 
each pair) and kaolinite/3M NaCl (top image). 
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Kaolinite/deionized H20 

Figure 3 

Figure 2 
Different view of same samples. Dark area at top of images 
is the (predominantly) water layer. 

Kaolinite 

Schematic representation of change in apparent spin-spin 
relaxation times with position in vials. All values in ms. 
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. For SUPERIOR 
PERFORMANCE ' demand 
NORELL 
NMR 
Sample 
Tubes. 
Examine 
NMR 
spectra 
on 
other 
side 
and 
be 
your 
own 
judge! 
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ULTRA-
-PRECISION 
No. 50B-UP 

Only •.• $ 4.25 each 
(in lots of 1 00 tubes] 

HIGH PRECISION 
No. 507-HP 

Only ••. $ 2.95 each 
(in lots of 1 00 tubes) 

PRECISION XR-55 
Only .•• $ 2.00 each 

(in lots of 100 tubes) 

►PRECISION 10mm 
, No. 1005-P 
Only $ 9.25 each 

(in lots of 25 tubes) 

Specify NORELL! 
Accept no Substitutes 

..__., For all around use, we recommend either 
FLAT BOTTOM [FBT] or RE_INFORCED ROUND BOTTOM 

[RRB) NMR SAMPLE TUBES. (When ordering, specify FBT, RRB, or ORB) 

To orderJ call 
TOLL-FREE 

1-B00-222-0036; Fax: 609-625-0526 
Norell, Inc., 22 Marlin Lane, Mays Landing, NJ 08330 USA Tel: 609-625-2223 
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Why compromise In quallty and even pay higher prices? 
.. . for NMR tubes specify Norell -- accept no substitutes , , 

We have the lowest prices In the Industry! 

Comparison and 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!!! 

y 

'1, f' s t " I/ 

Please Note: 
. .. our prices did not change 

since 1980! 
... our QUALITY 

OUTSTRIPPED 
the Competition! 

Norell's 
XR-55 
Tube 

7' y 

2.60 2 .50 2. 40 2.30 2.20 2 . 10 2 .. 00 1.90 1. 80 1 . 70 1 . 60 1 . 50 1,401.30 1 , 201 . 10 1.00 
PPM 

.90 . 80 . 70 .60 , 50 

MORELL, INC., 22 Marlin Lane, Mays Landing, NJ 08330 USA Tel: (609)625-2223; (800)222-0036; Fax: (609)625-0526 PRECISION NMR SAMPLE TUBES 
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ORGAN I SCH- CHEMISCHES INSTITUT 
TECHNISCHE UNIVERSITAT MONCHEN 

Prof. Dr. Horst Kessler 

Lehrstuhl II fur Organ. Chemie • TIJM · Lichtenbergstr. 4 

To: Professor B. L. Shapiro 
Editor TAMU Newsletter 
966 Elsinore Court 
Palo Alto CA 94303 
U.S.A 

Dear Barry, 

D-8046 Garching, den 
Tel. : (089) 3209-3300 ad. 3301 
Fax: (089) 3209-3210 

(received 2/14/91) 

390-51 

We are currently working on the solution structure of some biomolecules that are larger 

than those we have studied before. 30 Spectroscopy has become an important tool for our 

investigations. We have adopted the 30 NOE-NOE experiment (proposed by Ernst, 

Griesinger, S0rensen) that was first used in structural studies by the Kaptein group. We 

use this experiment for the determination of cross-relaxation rates of slow tumbling 

molecules. The idea behind our approach is, that spin-diffusion processes between 3 spin 

(say from a to b to c) can be observed and quantified using spin-diffusion peaks and back­

transfer peaks in a 30 NOE-NOE spectrum. Cross-relaxation rates can be obtained from a 

spectrum 'tm 1=-rm2 (corrected for spin-diffusion) using the following formula: 

We have taken a 30 NOE-NOE spectrum of a nonadecapeptide on our AMX 600 in 64 

hours. with 256*192*512 data points. Processing was done on our Silicon Graphics Power 

station with the FELIX software of Dr. Dennis Hare (Fig. l shows a stereo view). The 

evaluation of the large amount of cross-peaks is in progress. 

Please credit this contribution to Prof. F. Kohler . TU Munchen 

With best regards 

--i%· ... , 
I• . . . . 
. .... . 
~ . 

·~;~ 
Juris Saulitis · 

3D NOE-NOE spetrum of Ro 09-0198 



390-52 

Prof. Bernard L. Shapiro 
T AMU NMR Newsletter 
966 Elsinore CL 
Palo Alto, CA 94303 

Temperature increase caused by MAS 

Dear Prof. Shapiro: 

UNIVERSITY OF VIRGINIA 
DEPARTMENT OF CHEMISTRY 

McCORMICK ROAD 

CHARLOTTESVILLE. VIRGINIA 2290, 
3 

February 14, 1991 
(rL'('C'iVl'd 2/1(1/<)l) 

Sample heating .due to rf fields is well known and is often a concern during solid NMR experiments where high rf fields are 
used. Another source of sample heating during magic angle spinning (MAS) experiments that has begun to receive more atten­
tion is the friction caused by spinning (1,2). We have examined the effect of MAS on the temperatures of a 90% adamantane, 
10% KBr sample (AdKBr) and a 50% palmitoyloleoylphosphatidylcholine, 50% water sample (POPC). 

In order to measure sample temperature, we used 50% CD3OH, 49.9% D2O, 0.1 % HCI as a chemical shift thermometer (3). 
The relationship between temperature and the distance between the CD3 and OD resonances was obtained by recording spectra 
with a standard solutions probe. Temperatures were measured by placing a thermocouple directly into the sample after spectrum 
acquisition. 111e relationship between temperature and shift difference was highly linear from 20 to 70°C, the slope wac; -0.65 
H1Jdeg. 

A r:>oty 5 mm VT CPMAS probe was used for the MAS experiments. A small container of the chemical shift thennometer 
solution was placed next to the sample inside the MAS rotor. Spectra of CD3OD were recorded following a single pulse, the 
short pulse and very low duty cycle precluded rf heating. The spin and bearing gas were derived from a single nitrogen source 
and the spin/bearing ratio was controlled by adjusunent of a valve on the spinner assembly. Two spin/bearing ratios were used 
during the experiments. Figure A shows that, as expected, a higher gas pressure was required to reach a given spin rate when the 
spin/bearing ratio was decreased. The temperature of the inlet gas was 21°c. Figure B shows that spinning the samples at 3.5-4.0 
kHz can cause a temperature increase of about 20°c. One might wonder about the influence of the co

3
oo container inside the 

sample rotor. The above was repeated except that CD
3
OD was added directly to the POPC sample; no CD

3
OD container was 

present 'The same dependance of temperature on spin rate was observed. 
It is of interest to compare our results to other recent work. Spinning at 4 kHz caused a sample temperature increase of 7 (I) 

and 2.5°c (2). In these studies (1,2) increases in spin rate above 4 kHz resulted in further heating. MAS heating is dependent on 
probe design (i), rotor material, and probably drive ga~ (2). We have observed that hydrated phospholipid membrane samples 
can be difficult to spin and, compared to samples that arc readily spun, require a higher bearing and spin gas flow to reach a 
given spin rate. Inspection of difficult-to-spin samples after one or more hours of spinning at 2 kHz indicated that they experi­
enEC<l heating in excess of that described above. We now use a centrifugation technique for loading membrane samples into 
rotors; this technique usually yields samples that are readily spun. 

The effect of MAS on sample temperature shown above and by others (1,2) indicates that if one wishes to know the sample 
temperature during an MAS experiment, in many cases one must place lhe temperature sensor very close to or preferably inside 
of the sample rotor. 
1. Bjorholm, T. and Jakobsen, H.J., J. Mag. Res., 84, 204, (1989). 
2. Aguilar-Parrilla, F., Wehrle, B., Braunling, H., and Lin1bach, H.-H.; J. · Mag. Res., 87, 592, (1990). 
3. Martin, M.L., Dclpucch, J.-J., and Martin, GJ., Practical NMR Spectroscopy, Heydon and Son (1980), p336. 
open symbols - lower spin/bearing ratio, closed symbols - higher spin/bearing ratio, gas inlet temp. 21°c, sec letter for sample 
descriptions - POPC 1 rtg . A - PCP<: 1 Fig. 0 4000 4000 

Sincerely, - POPC 2 - POPC 2 
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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 
January 18, 1991 
(received 1/25/91) 

File Compression 

390-53 

The prospect of getting one of your dreaded Ultimatum's leads me to rush off this quick and rather 
cheap contribution. I shall try and get a real one off to you before the next deadline. 

Archival and transfer of large data-sets in NMR is becoming more of a concern. While disks are 
certainly getting bigger and faster, files are also getting larger and the old adage of always being able 
to fill the available space holds true. Data compression can certainly help with storage and file 
transfer to other machines. We have recently become aware of a file compression utility for Bruker 
AMX spectrometers/data called 'compress', available for download via ftp on ucbvax.berkeley.edu 
(128.32.133.1 ). 

There are many archival and compression programs around on a variety of machines but, as usual, 
these are usually much more conveniently implemented on microcomputers. On the MaclntoshTM 
there are a range of such Utilities, the most common being Stuffit (now commercialized as Stuffit­
Deluxe), and DiskDoublcr. DiskDoubler works flawlessly and seamlessly within your working 
environment on a Mac, and there is now even a Nubus card retailing for $129 for very speedy com­
pression/decompression providing a rather cheap way of effectively doubling your disk size. As we 
back up to optical disks on the Mac (connected to NMR and Mass spectrometers over ethernet), 
compression on that platform is particularly convenient. We have found the following compressions 
using DiskDoubler: 

1. A 64K FID (Bruker, ASPECT 3000, 24 bit word) file compressed by 34% (Method B). 
2. A 16K FID (Bruker, ASPECT 2000, 24 bit word) file compressed by 31 % (Method B ). 
3. A folder full of Bruker AMX files (FIDs and spectra, with associated parameter files and 

folders) compressed to 54% (Method B). 

The AMX data structure, typical of analytical instrument files on UNIX machines, is quite an exten­
sive directory full of parameter and data files, often themselves directories. These seemed to com­
press very highly, making compression of such data directories particularly useful. Needless to say, 
compression with these programs is exactly reversible and recreates the original file/directory for 
returning to the instrument if required. 

Sinn::n.: ly 

QL //1,l'.,/Jl 
T --- ---- ··-'Lf:r--· -······--·-- -- ... 
i 

.) 
John Ralph 

P.S. I still have funding for a further PostDoc and for 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. 

TELEPHONE: 608°263-2030 FTS 364-5240 FAX 608-264-5275 
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POSITION AVAILABLE 

The Department of Petroleum Engineering at The University of Texas at Austin seeks an 
experienced NMR imaging specialist to run an NMR imaging laboratory for core analysis and 
other applications. Requirements for this position include a PhD in Physics, Chemistry or 
Engineering, a thorough familiarit:y with modern FT-NMR spectroscopy and advanced imaging 
techniques and experience in the design and implementation of new NMR imaging expE-i riments. 
Duties will include supervising the operation of the in-house SIS 85/310 (2 tesla, 85 MHz, 
31 cm horizontal bore) imaging spectrometer, training other users, running specialized 
experiments, consulting with users in experimental design and interpretation, overseeing 
maintenance and collaborating with faculty members in NMR imag i ng research. Starting 
salary is negotiable and will depend on experience. Submit resume and three letters of 
recommendation to Dr. Ekwere J. Peters, Department of Petroleum Engineering, The 
University of Texas at Austin, Austin, Texas 78712 (Tel: (512)471-1224; Fax: 
(512)471-9605). The University of Texas at Austin is an affirmative action/equal 
opportunity employer. 

DEPARTMENT OF CHEMISTRY 

Post-Doctoral position available: 

HALL-ATWATER LABORATORIES 
MIDDLETOWN, CONNECTICUT 06457 

TEL: (203) 347-9411 

FAX: (203) 344-7960 

A post-doctoral positions available to work on our research projects on 
DNA structure especially DNA containing abasic sites. The projects involve 
NMR applications, modeling (molecular dynamics) and development of new 
NMR methods. We are studying the effects of abasic sites on the structure 
and dynamics of DNA as well as combining the approaches of molecular 
dynamics (including counterions and water) and NMR to model DNA 
structure and dynamics. The in house computational facility includes SUN, 
Silicon Graphics, E & S, and IBM RS/6000 computers. Please send vita and 
three references to the above address. 

Philip H. Bolton 



· · · 'Computerectomy' for your NMR Spectrometer 
• Substantially enhance spectrometer reliability and performance by 

replacing the computer 

• Powerful multiprocessor environment with 80386 host 

• 50 MIPS pulse programmer with sequence library 

• 25 MFLOPS array processor 

• 16K complex FFT in less than I 40ms 

• Full ID data processing with 2D option 

• Complete installation and training 

• Upgradable to 300MHz two channel broadband spectrometer 
with optional imaging facility 

Convert CW to Pulsed NMR 

·-~~t~Ys~ic-~!~f · 
Q DH· @oiif ---:' ':" 

:~frr~~~~.~ff 8 ~ 
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• Upgrade and enhance your existing CW instrument 
=======aai ,- ":'.'·c·"':'______. 

• 'H and "Fas standard with broadband option 

• Standard sequence library including CPMG , WEFT and Saturation Recovery 

• Full ID data processing, including integration, peak labelling, baseline correction 
and relaxation calculation 

• Automatic compensation for field drift 

• State of the art multiprocessor and rf technology 

• FT processor - I K complex FFT in less than 6ms 

SEE SMIS AT ENC- ST LOUIS 

ROOM 850 
for 

- SPECTROSCOPY CONSOLES FOR LIQUIDS 

- IMAGING SPECTROMETERS 

- IN - VIVO SPECTROSCOPY SYSTEMS 

- MICROSCOPY 

PLUS 

- NEW SPECTROMETER FOR SOLIDS RESEARCH 

For more information contact: 
SMIS USA 124 Mount Auburn Street, Suite 200, Cambridge, MA 02138 
Telephone 617 483 3202 
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Permanent Position for Biological NMR Spectroscopist 
Monsanto Company - St. Louis, Missouri 

There is an opening for a biological NMR spectroscopist in Monsanto's Corporate Research Laboratories. This is a 
permanent position that consists of developing collaborative research projects that apply NMR methods for direct 
structural detennination of biomolecules. 

The qualified candidate should possess a Ph.D. in Biophysics, Biochemistry or related field plus two years relevant 
post-doctoral experience in the use of 2D-NMR methods for protein or oligonucleotide structural detennination. It 
should also be emphasized that the ability to complete projects and publish results will be important for career 
advancement. 

Joining our expanding structural biology group, the candidate will also interact extensively"with the computational 
chemistry, protein crystallography and Life Sciences NMR groups. Facilities available in Monsanto's Life Sciences 
Research Center include 500 MHz (2) and 300 MHz (3) spectrometers, data workstations and extensive computational 
and graphics capabilities , including a Cray supercomputer. The highly interactive and multi-disciplinary environment 
offers a unique opportunity to apply structural information to problems in biology, medicine and agriculture. 

Interested candidates should send a curriculum vitae and at least two letters of reference to: Dr. Charles A. 
McWherter, Structural Biology Group/AA4I, Monsanto Company, 700 Chesterfield Village Parkway, St. Louis, MO 
63198. 

The Monsanto Company is a Fortune 500 company and an equal opportunity employer. (2/5/91) 

We have an immediate opening for a postdoctoral fellow to work on solid state NMR 
imaging of bone mineral (specimens, animals and humans) and engineering materials 
(polymers and ceramics). A second position is expected to become available around 
April or May. The NMR Center at the Massachusetts General Hospital comprises about 
50 researchers covering many aspects of magnetic resonance research, utilizing state 
of the art low and high field, small and large bore NMR equipment and computerized 
data analysis. Our program in solid state NMR involves interactions with groups at 
Harvard Medical School and MIT, as well as others across the country. Please contact 
as soon as possible: 

Jerome L. Ackerman, Director of NMR Spectroscopy 
1fassachusetts General Hospital 
NMR Center 
149 13th Street 
Charlestown, MA 02129 

Phone: 617-726-3083 
Fax: 617-726-5819 
Internet: jerry@nmr-r.rngh.harvard.edu 
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UNIVERSITY OF CALIFORNIA, BERKELEY 

BERKELEY • DA VIS • IBVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO -------------------------

HAHN 
SYMPOSIUM 

April 20, 1991 

c/o Ms. D. Carmichael 
D64 Hildebrand Hall 

.. -•-... 

( ) SANTA BARBARA• SANTA CRUZ 

University of California at Berkeley 
Berkeley, CA 94720 

TEL: 415-6421220 
F:AX: 415-4865744 
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Omega 
Pulse Shaping Made Simple 

Omega PSG {Pulse Sequence Generator) 
boards provide very flexible control of 
both amplitude and phase on each trans­
mitter channel. Through a unique com­
bination of instruction and waveform 
memory, waveform libraries can be 

Wave Shaping on the Omega 500 PSG 

An oec,lloecope trace of a half-Gauaian pulee. The 
pulle la defined by 250 points and the duration la 
10ma. 

~ Copyright 1990 General Electric Company 

easily created by the user. Normalized 
waveforms can be recalled and modified 
in amplitude or duration by a single 
instruction resulting in very efficient 
pulse programs. 

s e 1 e • 4 3 2 
PPM 

The ,-dt of applying ■ 180° half-Gauaian pulle to 
• sample of doped water. The water rasonance has 
been broadened by Introducing • large Z1 curnnt In 
the room temperature shims. The haH-Gaualan 
pulle width la 200 ma and the width of the "burned 
hole" la 12 Hz. 

1D H0HAHA OF LACTOSE 
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4.6 4.4 4.2 4.0 3.B 3.6 3.4 3.2 
PPM 

TOCSY of Lactoae (10mM In D20). 
Bottom apectrvm (A) la a aimple one pule■ apectrvm. 
Middle apectrum 1B) la a 10-TOCSY apactrum, where 
anorn«ic proton at 4.43 ppm has been -■lec;tivaly lr­
radiatad with a haH-Gauaian pulle. Top apectrvm ICI 
la a 10-TOCSY apactrum when the anorn«ic proton at 
4.66 ppm has been Nlactivaly lrndiatad with a half. 
GamalanpulN. 
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IT'S NOW STANDARD: a 
• High-speed phase coherent frequency switching 

• Fine phase shifting (0.1 °) 

• High-speed attenuator control 

• Programmable p~lse shaping 

• Linear power amplifiers 

• Array processor 

• User-friendly operating system 

Come see the NMR with the standard features that 
are accessories from everyone else! 

For more information please contact: 

c.JEDL 
11 Dearborn Road, Peabody, MA 01960 (508) 535-5900 (Phone) (508) 535-7741 (FAX) 




