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THE UNIVERSITY OF ADELAIDE 
BOX 498, G.P.O., ADELAIDE, s·ouTH AUSTRALIA 5001 

ORGANIC CHEMISTRY DEPARTMENT 
G.M. BADGER LABORATOR !Es 

Dr. B.L. Shapiro, Editor/Publisher 
T AMU NMR Newsletter 
966 Elsinore Court, 
Palo Alto, California, 94303, 
USA 11 July, 1989 

(received 7/17 89) 
TITLE Assignments for nitrocellulose 

Dear · Dr. Shapiro, 

As the starting point for a study on the substituent distribution of partially · an 
completely nitrated cellulose products, we have investigated the 1 H and 13c nmt 
assignments for the fully substituted (2,3,6 - trinitrocellulose) product. Using thJ 
method of Buchanan et all, a 1 H COSY experiment revealed the assignments for the 11 
spectrum as in the Figure, in disagreement with previously published results2 . 

l 3 C assignments have been in some disarray for years with four2 ,3,4 ,5 different 
assignments of the six me resonances observed for trinitrocellulose. A 1 H/ 13 C cosi 
experiment revealed the 13c assignments shown in the Figure, in full agreement with· 

Panov et al4
. l 

We think this represents the first unambiguous assignment for the polyme 
backbone of trinitrocellulose. 

5,6 

... _ 

Regards, 

100 BO 
PPH 

A. M. Hounslow I. A. van Allena N. J. Curtis 
' . . 

1. C. · M. Buchanan, J.A. Hyatt & D. W. Lowman , Macromolecules, W., 2750 (1987) 
2 . .T. K. Wu, Macromolecules, U. 74 (1980) 
3. D. T. Clark, P.J. Stephenson & F. Heatley, Polymer, 22_, 1112 (1981) 
4. V. P. Panov, V. D. Spichak & V.P. Dubina, Polymer Science U.S.S.R., ll, 460 (1981) 
S. G. L. Ryzhova & N. V. Novikova, Polymer Science U.S.S.R., 27, 1749 (1985) 

4 .o 

s.o 

6 0 

PPH 
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UNITY CAN H;ANDLE THE 
MOST SOLID NMR PROBLEMS 

Varian is your full-line 
company for analytical 
instrumentation 
UV·Visible-NIR 
LIMS 
Atomic Absorption 
NMR 
Liquid Chromatography 
Gas Chromatography 

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

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

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

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

UNITY 300 MAS Spectrum of Aluminum in Sapphire. 

• • • 

NMR WITH A FUTURE varian@ 
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Run on a Varian UNITY spectrometer, the solid 2D 
nutation experiment graphically illustrates the effect of 
pulse width on the spectra obtained. The 2D spectrum 
places_cbemical shift along F2, and gamma 81 along F1. 
Signal response may be seen out as far as 3 x gamma 
81, but is usually centered about 81. The results obtained 

-se -1• -151 --

vary with gamma 81• This 23Na spectrum of Na2Mo04 
shows that there are two 23Na sites in the sample. 
The vertical spectrum is the projection, showing the static 
powder pattern. The horizontal spectrum is a trace at -1 
KHz showing intensity along F1. In this spectrum, gamma 
8 1 is approximately 100 KHz. 
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966 Elsinore Court 
Palo Alto, CA 94303 

NON-FT SPECTRA: BAYESIAN ANALYSIS 
OF TIME-DOMAIN FID SIGNALS 

Dear Barry, 

The spectrum obtained by FT of a time-domain signal is accurate only for a 
continuous noiseless time-domain signal of infinite duration. For discrete noisy 
truncated time-domain signals, non-FT methods may provide a more accurate 
spectral estimate. I In particular, Bayesian analysis2 offers the useful advantage that it 
automatically estimates the precision of its iteratively determined spectral 
parameters. The main disadvantage of Bayesian analysis is its lengthy computation 
time compared to FFT (1-6 hours vs. a few seconds for 4K time-domain data points 
for a 6-peak spectrum computed on the same hardware). Bayesian analysis can be 
useful for applications involving relatively few data points and/ or requiring high 
precision. 

Our implementation of Bayesian analysis estimates spectral parameters 
computed from three increasingly complex models for the time-domain signal: 

m 

f3(t1) = L [ (A1J cos (J)_jt1 + A2J sin (J)_jtJ e-(t/t)] 
J=l 

(1) 

(2} 

(3) 

The Bayesian "spectrum" is the probability that the signal contains a component 
at a given frequency. The algorithm begins by computing that probability from the 
undamped single-frequency time-domain signal model of Eq. 1. Armed with those 
initial estimates of signal frequencies as input, the algorithm then re-evaluates a 
probability spectrum based on the damped single-sinusoid time-domain signal model 
of Eq. 2. The signal frequencies and damping constant estimated from Eq. 2 are 
then used as input for a final probability spectrum based on the damped multiple­
sinusoid time-domain signal model of Eq. 3. (Although one could attempt to 
compute a spectrum directly from the model of Eq. 3, the Bayesian computation 
time becomes excessively long unless the initial estimates for the spectral 
parameters are relatively close to the final values: hence, the successive estimation 
procedure.) Spectra are computed from the model of Eq. 3 by adding more signal 
frequencies until the addition of more signal frequencies fails to improve the 
precision of the final spectral parameter estimates. · 
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· Some care is needed in comparing Bayesian and Ff spectra. First, the Baye ian 
spectrum is inherently a power spectrum, rather than the magnitude- or absorpt:ion­
mode spectrum typical of Ff spectroscopy. Second, the spectral line width of an 
FT spectrum is approximately (1/-r) Hz, in which -r is the time-domain signal 
exponential damping time-constant in seconds, whereas the width of a Bayesian 
spectrum is the variance (Le., a measure of the imprecision in our knowledge) of the 
ICR signal frequency. In other words, the Bayesian spectrum effectively removes the 
"natural" line width from the displayed spectrum, and reports it separately. T}iird, 
the Bayesian algorithm "knows" that noise is present in the time-domain signa~. t5 a 
resul_t, the presence of noise is manifested, not as random vertical displacementr _in 

_ the spectrum (as in the Ff case), but as the width of the Bayesian spectral peak. _ 
. . 

Table 1 compares the accuracy of ion cyclotron resonance (ICR) signal 
frequencies determined from Bayesian or FT unapodized magnitude-mode (three­
point parabolic or Lorentzian3 interpolation) spectra. The Bayesian frequdncy 
estimates are more accurate than those from FT spectra (even the "exact" Lorentlian -- _ 
interpolation)3.4, even though the Bayesian analysis was based on only 1/8 as rrtany 
. time-domain data points. · · · · _ · _ . _ _ 1 -- __ _ 

- _ _ Figure 1 shows _ a Bayesian · power spectrum (top) _ plotted as a Gaussian . 
probability distribution from a damped multiple..:sinusoid _ model, computed from! the 
first 2048 data points of a time-domain ICR signal produced by seven Xe+ isotopes. 

· Bayesian computation time was ~6 hours (or ~4.5 hours with closer initialestimatcs 
for ·the ICR frequencies): The_ FFT magnitude-mode spectra obtained from the I fuli 

_ 16K time-domain data zero-filled to 32K without (middle) or with (bottom) Gaussian 
-- apodization are shown for comparison. Because of its limited number of input ~ata 

poirits; the Bayesian analysis failed to find the lowest-abundance Xe+ _ isotope; uJe of · 
more ·time-domain data points would presumably reveal that signal. · 

From our experience, Bayesian analysis is highly accurate in estimating ICR 
frequencies, but is much less precise in estimating relative ion abundances or time-
domain damping constants. A detailed report will be published elsewhere.5 

1 · 

The authors thank Dr. L. Bretthorst, Washington University, St. Louis, MO for 
sharing his computer algorithm from which the present Bayesian analysis of !ICR 
Ume-domain data was adapted. The authors also wish to thank Zhenmin Liang for 
his assistance in acquisition of experimental ICR time-domain data used to test the 
Bayesian analysis programs. This work was supported by N. J. H. GM-31683 and The 
Ohio State University. 

- ~E-]r}g»J 
#.Joseph E. Meier and Alan G. Marshall 

1. Marshall, A: G.; Verdun, Fourier Transfoms in NMR, Optical, and Mass 
Spectrometry; A User's Handbook (Elsevier, Amsterdam, 1988), (see esp. 
Chapter 6)~ iri press._ · _ _ _ _ _ · 

2. Bretthorst, G. L. Bayesian Spectrum Analysis and Parameter Estirnation, in 
·Lecture Notes in Statistics, Vol. 48 (Springer-Verlag, New York, 1988). 

3. Giancaspro, C.; Comisarow, M. B. Appl. Spectrosc. 1983, 37, 153-165. 
· 4: Verdun, F. -R.; Giancaspro, C.; Marshall, A. G. Appl. Spectrosc. 1988, 42, 715- 21. 
5. Meier, J.E.; Marshall, A.G.; manuscript in preparation. -
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Table 1. ICR frequencies for various Xe+ isotopes (relative to 131xe+). computed 
from the known masses (left column). from Ff magnitude-mode spectra (3-point 
parabolic or Lorentzian interpolation). and from Bayesian analysis (rightmost 
column). 

(Computed) 

129xe 8,170 Hz 

130xe 5,408 

131xe 2,680 

132xe 0 

134xe 5,248 

136xe 10,342 

Iv 132xe - VJsotope I 
(Discrete FT) (Discrete FT) 

P ol'n Lor ol'n 

8,162 Hz 
(-0.0024 u) 

5,327 
(-0.024 u) 

2,678 
(-0.0006 u) 

0 

5,308 
(+0.018 u) 

10,390 
(+0.0143 u) 

Figure 1 

Bayesian 
Magnitude 

8,174 Hz 
(+0.0012 u) 

5,344 
(-0.019 u) 

2681 
(+0.0003 u) 

0 

5,307 
(+0.018 u) 

10,380 
(+0.011 u) 

01========~======~= 

FFT 
Magnitude 

360 Frequency (kHz) 340 

Frequency (kHz) 340 

Gaussian Apodized 
FFT 

Magnitude 

360 
Frequency (kHz) 340 

(Bayesian) 

8;169 Hz 
(-0.0003 u) 

5,384 
(-0.0072 u) 

2,682 
(+0.0006 u) 

0 

5,293 
(+0.013 u) 

10,368 
(+0.008 u) 
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THE UNIVERSITY OF SOUTHERN MISSISSIPPI 
DEPARTMENT OF POLYMER SCIENCE 

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

RE: 15N CP/MAS T1 Measurements on Nylon 6 

Dear Dr. Shapiro: 

July 3, 1989 

We have become increasingly interested in 15N CP/MAS NMR as a tool for exploring 
nitrogen containing polymers, principally commercially available polyamides such as nylon 6; 
Natural abundance measurements showed different chemical shifts for different crystal 
structures of the same polymer. We extended this method by preparing an isotopically enriched 
sample of nylon 6. The CP/MAS NMR of the labeled sample was nearly identical to the stable 
a crystalline sample we identified previously at natural abundance level. This resonance was at 
84.2 ppm (downfield of solid glycine). A broader resonance was seen at 86.6 ppm. 

We conducted T1 relaxation experiments on the labeled sample using the method of 
Torchia1

• Figure 1 shows the intensity vs. tau for the crystalline peak at 84.2 ppm. The solid 
line is the exponential fit of the data giving a T 1N of 416s. Figure 2 shows the data for the 
peak at 86.6 ppm. The data fit a biexponential decay consistent with a two-component-decay 
process: a fast relaxing component with TlN of 1.9s and a slower component with TlN of 29.6s. 
Based on the T1 data, we believe this downfield resonance is that of the amorphous region of 
nylon 6. In addition, the two-component decay indicates that, along with the bulk amorphous 
component, there is a non-crystalline "interphase" region with restricted mobility. We are 
continuing our experiments on these and other labeled samples to gain better insight into the 
phase separation and mobility of these semi-crystalline materials. 

1Torchia, D. A J. Magn. Reson., 1978, 30, 613. 

Please credit this letter to Dr. Lon J. Mathias' account. 

Douglas G. Powell Lon J. Mathias 

80 120 160 200 

Tau(a) 

Figure 1 

2.5 6.0 7.6 10.0 12.5 15.0 17.5 20.D 22.5 26.D 

Tau (1) 

Figure 2 

C, 



NEW Products frolil ..... ~ .... 
•-• • • _, • IAl,­
...... 1919 IIW •• 
A matheson~ USA Con,pany 

EXPANDED NMR SOLVENT LISTING -see Price List 5/89, pp. 47-51, for additional NMR solvfnts 
ENRICHMENT PRICE 

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

82-00731 Acetone-ds + 0.05% TMS (v/v) 99.9 25 {;I 37. 
(5 X 25 g) 180. 

100 g 140. 

82-00733 Acetone-ds "100%" 99.96 (1 O x 0. 75ml) 55. 

82-05014 Acetonitrile-d3 + 0.05% TMS (v/v) 99.8 10g 25. 
(5 X 10 g) 115. 

25 g 60. 

82-04097 Benzene-ds + 0.05% TMS (v/v) 99.6 25 g 45. 
(5 X 25 g) 185. 

100 g 145. 

82-84078 Benzene-ds "100%" 99.96 (10 x 0.75 ml) 65. 

82-80554 Bromobenzene-ds 99.5 10 g 50. 
(5 X 10 g) 210. 

82-80555 Bromoform-d 99.5 10 g 30. 
(5 X 10 g) 125. 

82-00540 Chloroform-d + 0.05% TMS (v/v) 99.8 100g 20. 
(5 X 100g) 85. 

(10 X 100 g) 165. 

82-70003 Deuterium Oxide EXTRA 99.996 (10 x 0.75 ml) 50. 
10 g 45. 

82-00813 Dimethyl-ds Sulfoxide + 0.05% TMS (v/v) 99.9 25 g 33. 
(5 X 25 g) 155. 

100 g 115. 

82-00059 Methanol-d4 + g.o5% TMS (v/v) 99.8 10 g 45. 
(~ 0.7 atom% 1 C) (5 X 10 g) 180. 

(10 X 10 g) 345. 
25 g 110. 

82-02510 Trifluoroacetic Acid-d 99.5 10 g 19. 
(5 X 10 g) 80. 

(10x10g) 115. 
25 g 40. 

*PACKAGING: Organic solvents and deuterium oxide EXTRA are sealed in glass ampoules. 
All solvents containing TMS are packaged in glass screw-cap bottles. 

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



CAT.NO. COMPOUND 
ENRICHMENT 
MIN.ATOM% QUANTITY* 

PRICEt 
U.S.$ 

AMINO ACIDS AND DERIVATIVES-see Price List 5/89 for additional compounds 

83-12320 L-Alanine-3-13C, N-t-BOC derivative 99 0.5 g 250. 
1 g 450. 

85-12241 L-Alanine-15N, N-t-BOC derivative 99 0.5 g 125. 
1 g 235. 

81 -12221 L-Aspartic-2-13C, 15N Acid 99,99 0.1 g 375. 
0.25 g 875. 

83-12322 Glycine-1-13C, N-t-BOC derivative 99 0.5 g 230. 
1 g 425. 

83-12326 Glycine-2-13C, N-t-BOC derivative 99 0.5 g 260. 
1 g 475. 

83-12339 Glycine-1,2-13C2, N-t-BOC derivative 99 0.25g 250. 
0.5 g 465. 

85-12242 Glycine-15N, N-t-BOC derivative 99 0.5 g 140. 
1 g 240. 

83-12247 L-Leucine-1-13C 99 1 g 150. 

85-12245 L-Leucine-15N, N-t-BOC derivative 99 0.5 g 225. 
1 g 400. 

85-12243 L-Phenylalanine-15N, N-t-BOC derivative 99 0.5 g 300. 
1 g 550. 

83-12247 DL-Valine-1-13C 99 1 g 115. 

HIGH-PROTEIN ALGAL BIOMASS 

80-61002 Algal Biomass (unlabelled) Natural Abundances 
15 ~ 90. 

165. 

83-61007 Algal Biomass-(ul)-13c 99 0.5 g 150. 
1 g 250. 

85-61002 Algal Biomass-(ul)-15N 99 0.5 g 175. 
1 g 300. 

GROWTH MEDIA 

ISOTEC INC. will be stocking various isotopically-labelled (and unlabelled) CELTONE™ growth media produced by 
Martek Corporation for the production of stable isotope-labe1Ied products. These media will support the growth of bacteria, 
fungi and yeasts. Please call us to discuss your requirements with regard to label(s) , enrichment(s), quantities, etc. 

*Please request prices for any quantity(ies) [large or small] you do not see listed. 

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

Please ask us for any compounds in which you are interested. We have more compounds than are 
listed in our new Price List 5/89 and we are now in a position to carry out many custom syntheses. 
Please call us with your requests. . ......... .. ·-··· ... ···~ .~ ....... ,n, •. 

A Matheson; USA Company 

3868 Benner Road • Miamisburg, Ohio 46342 
(513) 859-1808 • (800) 448-9760 • Telex: 288278 • Fax: (513) 859-4878 
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319/356-3372 
319/356-21 BB June 13, 1989 

(received 6/22/89) 

184/ 

Dr. Bernard L. Shapiro 
Editor/Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 

. Palo Alto, CA 94303 

Dear Dr. Shapiro: 

The quantification of phosphorus-containing metabolites observed by in vivo 
NMR can be influenced by the broad resonance of the lipid membranes. The 
phosphorus resonance of the lipid membrane has a long T1-short T? and therefore can 
be removed by a selective saturation pulse, such as that used for a saturation 
transfer experiment. Indeed there are at least five examples in the literature of 
either partial or complete removal of the "hump" from brain and liver by ~arious 
groups using a saturation channel. 

I have found "hump" removal to be beneficial for my perfused liver work, and 
the wide bore 300 MHz machine I currently use does not have a saturation transfer 
channel. A method was needed that required only the observation channel (we also 
did not have the ability to switch from high to low power rapidly, which we now 
have. With the help of Gerald Pearson, and John Snyder of our high field NMR core 
facility, a sequence was implemented that utilizes a DANTE pulse train centered at 
the arrow on the figures. The pulse train consisted of 1000 pulses with 50 µs 
delay between each pulse before the observation pulse. Each pulse was 1 µs (1°). 

The critical set up parameter of the technique was the delay period between 
the end of the DANTE train and the observati-0n pulse. Figure 1 shows the results 
when a 4 ms delay was used. Figure 2 shows the results when a 2.5 ms delay was 
used. Figure 1 is essentially identical to spectra I obtained when a saturation 
channel was used (J. Magn. Reson. (1985) 61:141-144). This technique could also be 
used to, in effect, allow multiple saturation transfer experiments on machines that 
only have a single saturation transfer channel. 

WJT:ks 

8JI~ 
William J. Thoma, PhD 
Department of Radiology 
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UNIVERSITY OF CALIFORNIA, BERKELEY ... -•--

_B_E_=_E_L_E_Y_•_D_A_v_1s_•_1_R_v_1N_E_•_L_o_s_A_N_G_E_L_Es_• _R_1v_E_Rs_m_E_• _sA_N_D_IE_c_o_•_s_A_N_F_M_N_c_1s_co_ ( ) _s_A_=_A_B_A_R_BA_M __ ·_sA_=_A_c_R_u_z 

Dear Sir: 

(received 7/18/89) 

DEPARTMENT OF CHEMICAL ENGINEERING 

BERKELEY, CAI.IFORNIA 94720-9989 

This letter is to infonn you of recent development of a quadrapolar Jineshape calculation program written in 
the Mathematica programming language in our laboratory. Mathematica is a computational package marketed by 
Wolfram Research, Inc., which acts both as a traditional programming language and as an interactive environment 
for doing mathematics. Mathematica is capable of processing commands both symbolically and numerically, and, 
when implemented on a graphics-based system such as Apple's Macintosh or NeXT, can generate high quality 
PostScript graphics files for Iaserprintcr output. Its considerable flexibility, matrix processing ability, and advanced 
architecture, make Mathematica a suitable language in which to construct an NMR data processing package. Our 
group here at Berkeley is constructing such a package, including fitting and spectral simulations routines, such as 
the one discussed below. 

A Mathematica program was written to calculate the expected 2H-NMR powder pattern of quinoline-d7 

(C9D7N) rotating rapidly about an axis through the heterocyclic nitrogen. The program accepts a list of seven 

(reduced) quadrapolar coupling constants corresponding to the seven deuterons (spin-1) , calculates the seven powder 
patterns, sums them, performs the desired broadening, and displays the final spectrum (see Figs. 1 and 2). No 
asymmetry is assumed. In approximating the spectrum by 200 points on the frequency scale, the program requires 
3 minutes on a Macintosh II computer. If a powder pattern from a single spin-1 nucleus is desired (rather than the 
seven of quinoline-d7), a separate Mathematica program requires 1 min. 30 sec. to calculate the broadened 

spectrum with 200 points on the frequency scale. The NeXT machine, utilizing the 0.8 Version of the 
Mathematica program, is able to run the above programs in 1 min. 40 sec. and 55 sec., respectively. These timing 
values for the single spectrum calculation (1 min. 30 sec. and 55 sec.) compare favorably with those reported in 
another study in which asymmetry effects were accounted for and calculation required 2 min. 30 sec. on a VAX 
11/750 machine (using FORTRAN code) with an identical number of points.I Further development of the 
Mathematica code will address all known nuclei of spin> 1/2, and include asymmetry effects. A fitting routine 
will then be written from the core of this spectra simulations program. 

1. R. Goe and D. Fiat, Phys. Stat. Sol.(b), 140 (1987) 243. 

2. 2.....--.....--r---.--.----.--.......... -.....-----. 

1. 75 

1.5 

1. 25 .. .,. :>, 

i ...,;, -
1. . . Ill 

1 . . C , 
"' Cl) 

0.75 -C 

0.5 
. 
~ V■ 

0.25 

25. 50. 75. 100.125.150.175. 200. 
0 ...,____.....__L.....J.____._ _ _._ _ _,___.__,..__. _ __. 

-200 -100 0 100 200 
frequency,kHz 

Figure 1. Motionally narrowed quinoline-d7 powder Figure 2. Same data as Fig. 1, after its work-up in :~=~:.;;_f "c[~;~:~ on Mac\\ r~:~presenmtion 
Phil Armstrong - V"VJ Jc)l}-1.Y.itr 

Research Associate Associate Professor 
Chemical Engineering Chemical Engineering 
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Texas A&M University NMR Newsletter- Book Reviews 
Book Review Editor: 

Wiliam B. Smith, Texas Christian University, Fort Worth, Texas 

"A Handbook of Nuclear Magnetic Resonance" 

by 
Ray Freeman 

John Wiley and Sons, 605 3td Avenue New York, NY 101 
312 pages;1988, $51.95; ISBN0;.0470-20812-0; also 

Longman Sientfic and Technical, Longman House, Burnt Mill, Harlow 
Essex CM20 2JE, Egland 

As .an organic chemist who sometimes does NMR, I've been 
increasingly pleased with the recent _crop of texts on modern NMR 
techniques. Still they all suffer in one way or a_nother because it is 
hard to described the niceties of ~any 2-D experiments withou~ 
getting in over my techni.cal depth. I can pretty well follow those 
vector diagrams, but when it goes beyond · that I'm frequently forced 
to punt. This valuable . addition to the NMR literature could weil have 
been subtitled "Answers to all those questions you were too 
embarrassed to ask." 

Consisting of a series of three to five page articles arranged in 
alphabetical order (some fifty nine subjects) from Adiabatic Fast 
Passage through Multiple-Quantum Coherence to Zero . Filling, I've yet 
to find one subject that didn't tell me more about itself than I knew 
before I started. They are written like Ray talks, i.e. in a 
comprehensive .and comprehendable fashion. If you have a tape of 
Ray lecturing, as I happen to have, you can put it on quietly in the 
background, and you'll think . he's in the room as you read. Of course, 
it wouldn't be a Ray Freeman lecture without the appropriate 
cartoons. They are there in their rampant glory for our continued 
enjoyment. I expect to learn and enjoy from this book for a long 
time. 

Originally put out by Longman's in the U.K., the volume is 
copublished by John Wiley & Sons in the U.S. Text, index and figures 
are of excellent qualitity. 

W.B.S. 
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* The new AMX full routing system 
with PIN diodes allows micro­
second switching of the frequency 
paths and RF transmitters on the 
fly. Ask your nearest Bruker 
representative for more details on 
the new AMX Series. 

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

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

BRUKER Analytical Systems Worldwide 
(_X-.) 
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The unique full routing 
system uses PIN diodes 
to allow microsecond 
switching of the 
frequency paths and 
RF transmitters. 
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Digital Section. 
Integration of 32-Bit 
Aspect X-32 UNIX 
computer into console 
together with proven 
Aspect 3001 acquisition 
processor. The X-32 is 
equipped with unique 
3-bus structure for 
optimum NMR data 
transfer, processing 
and display. 
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For more info)mation about the AMX simply call or write: 
I 

Australia: BRUKER (Australia) Pty. LTD. , Earlwood, New South Wales, Tel. 02-5589747 
Belgium: BRUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99 
Canada: BRUKER SPECTROSPIN LTD., Milton, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 855200 
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg , Tel. (088) 94 98 77 
India: BRUKER INDIA SCIENTIFIC Pvt. LTD., Andheri (West), Bombay, Tel. 22 62 72 32 
Italy: BRUKER SPECTROSPIN SAL, Milano, Tel. (02) 2_ 3~ 40 §~ 
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, ':Yormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, Akersberga, Sweden, Tel. (07 64) 6 80 60 
Spain: BRUKER ESPANOLA S.A. , Madrid, Tel. 341-259-20-71 
Switzerland: SPECTROSPIN AG, Fii.llanden, Tel. 1-82 59 111 
W. Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721 -5161-0 

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

USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821 , (508) 667-9580 
Regional Offices in Chicago, IL, (312) 971 -4300/Wilmington, DE, (302) 478-8110 
Houston, TX, (713) 292-2447 / San Jose, CA, (408) 434-1190 



University of Durhain 
Telephone: (091) 374 3121 (Direct Line) 

(091) 374 3128 (Departmental Office) 

Telex: 537351 DURLIB G 
FAX: (091) 374 3741 . 

Department of Chemistry 

Science Laboratories, 

South Road, 

Durham, 

Great Britain, DH 1 3LE. 
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Professor of Chemistry: Robin K. Harris 

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

29th June, 1989. 
(received 7/14/89) 

Inhomogeneous (H,H) Interactions for a Template in Zeolite Theta-1 

Dear Barry, 

In view of recent publications by J. Forbes et al. 1 ' 2 and A.J. Vega
3 

concerning inhomogeneous proton dipolar broadening mechanisms for systems of 
more than two proton spins, we thought it of general interest to report a 
similar observation for the high-silica form of zeolite theta-1 containing the 
diethylamine template (Figure 1). Studies have shown that the diethylamine 
molecules fit closely into the main unidimensional channel and that they are 
closely packed with approximately one template per unit cell (the repeat 
distance along the channel is~ 5R). Thus, the most feasible mode of motion 
is rotation about the long axis of the molecule for which it may be shown that 
the reduced proton-proton dipolar coupling is unlikely to be less than 24 kHz. 
It was therefore initially somewhat surprising to us to observe dipolar 
spinning sidebands at the rather modest spin rate of 2.2 kHz! It is not 
possible to explain the observation in terms of the equivalence of hydrogen 
nuclei which would allow the static proton dipolar Hamiltonian to commute 
with itself at different rotor orientations and thus render the interaction 
inhomogeneous as shown by A.J. Vega.3 However, the unidimensionality of 
theta-1 ensures a parallel arrangement of diethylamine molecules exists in 
each crystallite of theta-1. The channel direction may be considered as the 
director axis while the conditions of negligible intermolecular dipole-dipole 
interactions and fast axial rotation of the diethylamine molecules render 
the interaction inhomogeneous as in the case of the liquid crystalline phases 
studied by J. Forbes et al.1,2 Incidentally, the above conditions would 
also result in a super-Lorentzian lineshape in the static proton spectrum, which 
is observed (Figure 2). We hope that this snippet is enough to keep us on your 
mailing list! We are grateful to the B.P. Research Centre, Sunbury-on-Thames, 
for use of their spectrometers and for their interest in the project. 

Best wishes, 

Yours sincerely, 

.,(1f ~1 Q,. (hn.u,v~ 

R.K. Harris R. Challoner 

1. J. Forbes, C. Husted and E. Oldfield, J. Am. Chem. Soc., 1988, 110, 1059-65. 
2. J. Forbes, J. Bowers, X. Shan, L. Moran, E. Oldfield and M. Moscarello, 

J.C.S. Faraday Trans. 1, 1988, 84, 3821-3848. 
3. _A.J. Vega, J. Am. Chem. Soc., 1988, 110, 1049-1054. 
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DIRECTOR NHR FACILITY 7 CLEMSON UNIVERSITY Permanent, 12 month, non-tenure track faculty 
position 1vailable to supervise departmental facility. Background should include 
knowledge bf FT-NMR, design and implementation of modern pulse sequences and related 2D 
techniques l and familiarity with computer software. Responsibilites include instrument 
maintainante and· modification and instruction at the undergraduate and graduate level. 

I 

Opportunities for independent research and collaboration with other faculty exist. 
Applicatioils should include resume, description of NMR interests and three letters of 
reference iliailed to Professor Joseph W. Kolis, Chairman, NMR Search Committee, Department 
of Chemistf-Y, Clemson University, Clemson South Carolina 29634-1905. The c_ommittee will 
begin considering applications on September 1, 1989. Clemson University is an affirmative 
action/equ11 opportunity employer. 

I 



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

Head Office & NMR Spectroscopy Division 
Advanced Technology Centre, 
9650 - 20 Avenue, Unit 132 
Edmonton, Alberta, Canada T6N 1G1 

NMR Technologies Inc. 
Ravi Philar, P. Eng., MBA 
Vice-President 

Consulting Division 
301-120 Holland Ave., 
Ottawa, Ontario 
Canada K1 Y 0X6 
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Tel: (403) 462-2798 Fax: (403) 428-5376 Tel: (613) 729-6030 Fax: (613) 729-3752 

···-· ----------- --- - - --·-- -------- --- ··--------- ----· --- - ---
SOLID STATE NMR OF RUBBER BLENDS 

Dear Bany. (received 7/18/89) 

In a joint effort with the Polymer Research Group of the Department of National Defence. 
we have been conducting a preliminary survey of the relaxation properties of a variety of carbon 
black filled rubber blends. 

In particular. we have been engaged in a program to : (i) determine the conditions for 
quantitative analysis, (ii) assess the limits of detection and resolution of individual components. 
(iii) determine the most appropriate experiments to correlate NMR properties with physical and 
mechanical behaviour. (iv) determine the minimum structural/ morphological changes that are 
manifested as changes in these NMR parameters and (v) introduce more sophisticated methods 
of data analysis through the use of such procedures as factor analysis. 

Solid state NMR is necessary for many blends since various treatments lead to various 
crosslinking and degradation processes that effectively prevent the use of solvents for NMR 
characterization. In any case. solution NMR will not tell us anything about solid state 
properties. 

The one aspect of this work that forms the basis of this communication is the effect of 
ozone on rubber blends. Under relatively mild conditions ( 50 pphm ozone for 144 hours at 
40 °C). several pairs fo samples (control & exposed) were obtained for NMR study. Other 
parameters obtained included measures of aging (hours to first crack). hardness, tensile strength 
and tear strength. Both Bloch decay and cross polarization - derived pulse sequences were 
investigated. 

For the purposes of obtaining quantitative structural information, the Bloch decay 
experiment is necessary. Regardless of the degree of crosslinking in this series. the substantial 
mobility of the major fraction of the samples severely hindered the cross polarization efficiency. 
This situation has been noted in previous literature on rubbers. 

However. for those interested in correlations with the physical and mechanical properties of 
such materials. the use of various cross polarization-based relaxation time experiments may be 
fruitful. In particular, the cross pciJi1rization relaxation time. T CH• and the proton rotating frame 
spin-lattice relaxation time, T 1r . were measured. The rafio of these numbers was plotted 
against one of the aging measurements, hours to first crack, with the results shown in Figure 1 
for a series of butyl n1bber-based blends. The relaxation times were those measured for the 
methylene carbon of the butyl rubber component. 

Although only relatively minor differences in the compositions of the blends were 
deliberately introduced into the series. for the same ozone treatment, there are measurable. and 
significant, changes in the properties of the samples that correlate with the NMR data. A 
complete account of this work will be submitted later in the year for publication. 

Dw,t ~~1h Afvh;G5+w1'n-=.-
Dr. David E. Axelson Aruna Sharma Dr. Maryanne Scarnmell-Bullock 
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POSITIONS AVAILABLE 
MAGNETIC RESONANCE UNIT 

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 
VETERANS ADMINISTRATION MEDICAL CENTER 

300.8 

Sever postdoctoral and/ or faculty positions are available for individuals to perform 
in vivb magnetic resonance spectroscopy experiments in our laboratory. We have 
an interdisciplinary group of over twenty-five scientists including physicians, 
physicists, chemists, and NMR spectroscopists who perform studies on experimental 
animdts and human subjects to investigate disorders of metabolism produced by a 
variety of disease processes. We are interested in receiving applications from 
indiviauals who are new to the field as well as those with considerable expertise 
who ~e ready for staff and/or faculty positions. Interested individuals should send 
their jcurriculum vitae to: Michael W. Weiner, M.D., Veterans Administration 
Medi9al Center (llM), 4150 Clement Street, San Francisco, CA 94121 (telephone 
415-750-2146). 



F MR's charter is to provide assistance for the NMR researcher in the form of 

instrumental assistance and customized hardware with the goal of upgrading 

existing NMR equipment to today's instrumental performance standards. 

Upgrades for existing probes: 
To a Higher Performance Level. 
To a Different Nuclei. 
To a Different Insert Size. 
For Lower Cost than a New Probe. 
Available for most NMR Systems 

Including the top loading 

NT Series probes. 

New high resolution probes. 

'Custom Surface Coils for CSI Instruments. 

RF Stability Analysis & Modifications. 

Broadband Decouplers. 

PC Based NMR Data Stations 
& 

Processing Software. 

On Site Instrument Analysis and Service·. 
The analysis helps ·determine the 
perlormanre levels and limitations of current 
instrumentation. This analysis often leads 
to a more complete understanding of 
perceived instrument limitations and insight 
into their solution. 



The Shim~ing Process 
The Spinning Shims 

Instrumentation. Note 10 

The previous notes discussed sample prepara­
tion and the probe and shim set configuration. With this 
done, the user is ready to start adjusting the shims. This 
process is often a difficult one. At its worst the shimming 
process describes am ulti-dimensional surface with many 
peaks and valleys. A three dimensional analogy to this 
surface would be described by walking in the mountains. 
The X and Y dimensions are the directions the user can 
walk and the altitude is the lock level. The user's goal is 
to walk to the top of the highest mountain. The user 
walks uphill and finally gets to a peak. In any direction 
he proceeds it is downhill. Is he on the highest peak? To 
complete the analogy, the user is in a heavy fog. Since he 
can't see beyond his arm, he can't tell if there is a higher 
peak in any direction. Does he continue to walk? In 
what direction? 

With a perfect shim set, all shims are orthogo­
nal and each gradient has no interaction with other 
gradients. Using our walk in the mountains analogy, it 
would be like walking with only one peak in the moun­
tain range. It becomes a simple process to walk uphill to 
a point where its downhill in any direction. At that point 
you are on the one and only peak. No shim set is perfect 
but some are better than others. A good set of shims has 
only small valleys on slope or, even better, only inflexions 
on the mountain side. Unfortunately, this is not the case 
for many shim sets. 

The analogy used above is three dimensional. 
Most NMR spectrometers have 13 or 18 shim controls 
making the problem a 14 or 19 dimensional one. This is 
an extremely difficult problem. The user needs a proce­
dure which reduces the number of shims to be manipu­
lated at any one time, thereby reducing the number of 
dimensions in the response "surface". To do this, the 
shims which have interactions are grouped together. 
This reduces the number of dimensions in the problem 
and eases the problem for the user. Not all shim sets 
have interactions to the same degree, but using the de­
scribed procedure will work with all shim sets. The 
described procedure uses sample spinning as an addi­
tional tool to help sort out shim interactions. This helps 
to reduces the number of dimensions on the response 
surface and simplify the process. 

In the described procedure, maximize means to 
adjust the shims for the maximum response. The re­
sponse can be the height of a sweep NMR signal, the 
total area of a FID or the height of the lock level. In 
general, when starting from scratch it is best to start with 
a swept NMR signal and adjust just for height, not 
ringdown. Maximize Z1 and Z2while spinning and X and 

Y while not spinning. After rough adjustments, it is best 
to use the lock level as the response and follow the 
shimming procedure described. After obtaining the best 
response, the ultimate in resolution is best obtained by 
maximizing the FID area using the Z1, Z2 and Z 3 spin­
ning procedures. 

In the shimming procedure, it is often best to 
create a shim response plot. The plot is created by 
recording the response level at a series of shim values 
with complete shim optimization for all lower order 
shims at each shim setting. The resulting data can be 
used to construct a plot of shim setting versus response 
level. This is a good method because you can make sure 
the plot has data beyond the maxima and describes a 
continuous curve with no unexpected discontinuities. 
The presence of a discontinuity indicates an error in the 
shimming process. 

Spinning Shims (21, '22, 23, 24, 25
) 

Do this procedure with the sample spinning at 10-20 Hz. 
1. Maximize Z1. 
2. Maximize Z 2• If the response increases loop to step 

1. Continue until the best response is obtained. 
3. Note the response level. Adjust Z3 to decrease the 

lock level by 30%. Loop to step 1 and repeat the 
procedure until a maxima if found. It is best to make 
a shim plot as described above. The shim plot is 
straight forward for Z3 and can often be done "in you 
head", but it forces the user to adjust the shim too far. 
Going too far makes sure the user has completely 
described a maximum. 

4. Note the response level. Adjust Z4 to decrease the 
lock level by 30%. Loop to Step 1 and repeat 
procedures in step 1, 2, and 3 to obtain one point for 
a shim plot as described above. The shim plot is not 
straight forward for Z4 and the user should not do it 
"in his head". 

5. Z5 is a difficult shim to adjust. A procedure similar 
to that described in step 4 is the best procedure to 
follow; however it often produces a flat plot. The 
reason for this result is that the field gradient created 
by Z5 contains a considerable amount of the lower 
order Z gradients. Therefore after changing Z5 and 
readjusting Z 1 through Z 4 the resulting response 
level is often the same. Take large steps in Z5 

repeating Steps 1 through 4 for each setting. Be sure 
to make large enough steps to have the plot reveal a 
complete curve. If the plot is completely flat, put the 
Z5 shim control at its mid-range and ignore it for that 
probe. The result could be different for other probes. 



RESEARCH & DEVELOPMENT 
Site Location: 709 Swedeland Road. King of Prussia. PA 19406-2799 

Smith l~hne &French Laboratories 

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

Dear Barry: 

July 17, 1989 
(received 7/19/89) 

re: Protein Surfaces by NMR 

We have developed a simple and effective method for exploring protein surfaces which 

combines two-dimensional spectroscopy with the use of paramagnetic reagents. The method 

takes advantage of the antiphase nature of the crosspeaks in a phase-sensitive COSY 

experiment whereby a small amount of resonance broadening can produce large changes in 

crosspeak intensity. As a model system we have used the protein ubiquitin whose proton NMR 

spectrum has been almost completely assigned and for which the 1.8 A crystal structure has 

been determined.1,2,3 We found that the organic free radical, 4-hydroxy-2,2,6,6-tetra­

methylpiperidine-N-oxyl, produces differential line-broadening effects on the DQF-COSY 

spectrum of ubiquitin. The largest effects are observed for the exposed hydrophobic 

sidechains. 

In Figure 1 is shown the effect of the free radical on the lie 3, lie 13, lie 36 and lie 44, 

cY1 H-C8H3 crosspeaks. · Spectra were recorded at 500 MHz on a 5 mM ubiquitin sample in 

D20 . Upon addition of 20 mM free radical, panel (b), crosspeaks for lie 36 and lie 44 are 

@ 
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completely eliminated by broadening while those from lie 3 and lie 13 are essentially 

unchanged. An examination of the crystal structure shows that of the seven isoleucines 

Sl~&F 
Mailing Address: f'O. Box 1539, King of Prussia, PA 19406-0939 • (215) 270-4800 

cable SMITHKLINE PHILADELPHIAPA lelex 83-4487 

371-23 
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in ubiql!Jitin, lie 36 and lie 44 are the. only two isoleucines with any solvent accessible surface; 

Simil~rlcorrelati~ns could be-~ade for t_he leucine and valine ~idechains. We have also 

ex~mm
1

ed the eff~c~ of gadollnrum(III) d1ethylenetriaminepentaacetate complex ion on ubiquitin. 

This paramagnetic I0n was found to interact strongly with aspartic acid and asparagine 

sidechi ins. caH-C~H crosspeaks from five of the seven Asx residues of ubiquitiri are 

elimin_a:te~ at very low concentrations of the ion, ~ 0.25 mM. This is most likely due. to direct 

coordin
1

atI~n of the ~sx <::arboxyl or carboxamide functions with the gadolinium. 'At higher 

concent atIons the I0n also effects the solvent accessible hydrophobic sidechains. A 

publication of the details of this work is in preparation. 

· · .. Sincerely1 . · _ 

· · t? ~ - 11z·d;C: ~ / .- . 

/Y i : i ; + ,' /~-C --t<-·{ / l -~r..:, 1, i . ,•- -- •, I / . 

·_A._,; y ~ t /L . . j/v---__ 
.. . t rew M. P~tr~: . Luciano Mueller . Kennet~e 

1) ~elJ
1

er,_ P .L., Brown, S.C,. and Mueller, L._ ('. 987) Biochemistry 26, 7282-7290. 

2) D~~tl phano, D.L. and Wand, A.J. (1987) Biochemistry 26, 7272-7281 . . 

3) V11ar Kum.ar, S., Bugg, C.E., and Cook, W.J. (1987) .J. Mol. Biol. 194, 531-544. 

POST-DOCTORAL POSITIONS AVAILABLE 

Post-Doctoral Research Associate positions are immediately available for working on an NIH research· 
project on •A ctive-Site Structures of ATP-Utilizing Enzymes" by NMR Studies of 3lp, Be, 15N, and lH 
~uclei.. Ph._D.is with training either in protein 1:'iochemistry or in modern NMR spectroscopy and with interest 
rn apphcauons of modern NMR methodologies to macromolecular systems are encouraged to apply. The 
positions will lbe initially for one year, but can be extended for several years by mutual agreement. Please send 
C.V. with full particulars to Professor B. D. Nageswara Rao, Department of Physics, Indiana University­
Purdue Univ:ersity at Indianapolis (IUPUI), 1125 E. 38th St., Indpls., IN 46205-2810. Telephone: 
(317)27 4-6897. 



the Choice is 
the Fully Capable, 
Cost-Effective, 
Accessible 
VIVOSPEC™ Magnetic 
Resonance Imaging 
Spectrometer. New 

Designed for MR Spectroscopy and Imaging by MR 
Researchers, the First Truly Accessible System that Really 
Puts Users First. 

' . . . 

With the VIVOSPEC SPECTROMETER, you get a full range of spectroscopy and 
imaging features and functions, including-
• MULTINUCLEAR SPECTROSCOPY AND 

IMAGING CAPABILITY 
• TRANSFORMED SPECTRA IN REAL 

TIME FOR SHIMMING . 
• HETERO-AND HOMONUCLEAR 

DECOUPLER OPTIONS 
• OPTIONAL SELF SHIELDED GRADIENTS 

... and much more. 

Discover the Sa1Jings 

Consider the Research Challenges Already 
Being Addressed: 
• METABOLIC STUDIES 

. • · MUSCULOSKELETAL STUDIES 
• NEUROLOGICAL STUDIES 
• ISCHEMIA STUDIES 
• PHARMACEUTICAL STUDIES 
• ANESTHESIA STUDIES 
• IN-VITRO STUDIES 

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

And All at the Lowest Prices Available 

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

OT$UKA ELECTRONICS (U.S.A.) INC. 1 RAYMOND DRIVE • HAVERTOWN,PA19083USA • (215)789-7474 • FAX(215)789-8081 
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Department of Organic Chemistry 

Telephone 
,,,- ,,090-16 50 00 . · . 46 • 90 • 16 50 00 
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Dr Bernard 'L.Shapiro 1989-07-06 
TAMU ,NMR· Newsletter . 
96t Elsinore Court 
Pa1o Alto, CA 94303 

Pri diction of C-13 NMR scs in .Disubs~ituted Aromatics; 
I 

SELINAQUATE Inadequate? 

I Dear Barry, 

we l have extended our multivariate studies of aromatics to 
include disubstituted systems. It is of outmost importance for 
thbse active in molecular design/ QSAR etc. to understand the 
noh-additive behaviour in such systems. In disubstituted 

•·· , betizenes we · found to our limited surprise that the non-additive 
I • • . 

behaviour could be predicted from the C-13 scs of 
mohosubstituted benzenes using a two-block PLS analysis ( see 
figure). This means that the additional third parameter, the 
electron demand (€) parameter, in the commonly used substituent 
parameter equation is superfluous. 

I . . . . 
A totally different topic but related to structure 
determination is the use of the lD INADEQUATE technique using 
sel ective pulses ( SELINAQUATE). We have used it a little 
lately but I doubt that it will be of much use practically. If 
onll.y two or three carbons are in doubt it might be worthwhile, 
but otherwise there is no gain in time (sensitivity, setup etc) 

I • • relative to the normal 2D. experiment. 

,....--...-B~regards 

L L .. t!~--: - ···--~-- -- . 
Ulf Edlund, prof 
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HOHAHA of Strychnine on an Omega 600 

• GE NMR Instruments 





T here's only one way to be certain 
you're getting the best NMR system­
test it yourself. Challenge its capabil­

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

• 
eliminating eddy current effects for 
submillisecond settling times and better 
signal-to-noise performance. Thjey 

oil core analysis, chemical tox- , '!' 
See for yourself how GE spectrometer 

and CSI imaging systems measure up. 

also expand applications into n· 
icity ~esting, ~n. d monitoring [~· f 

of m1croscop1c processes 

In RF performance 
j j For outstanding 

I J I , RF stability in 
~ , 1 lL ~ phase-sensitive 

~1 ¾ work, inverse 
transfers and 
INADEQUATE 
experiments: 

Amplitude stabil­
ity of .043 % in 90 ° 

" ~, '·' ' ·
0,,m " '·0 

,., 
10 pulse test of single 

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

water, repeated 10 times. Amplitude 
stability of .17% with 1 microsec. pulse. 
■ Average deviation in 13 ° test of 0.5 % in 
amplitude, representing stability of 0.07 ° 
in phase. 

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

In gradient control 
The GE Acustar™ and Microstar™ 
shielded gradient systems improve 
image quality and localization by 

• 
© Copyright 1989 General Electric Company 

and reactions. ., ,.,_ 

In data processing 
GE opens NMR data pro­
cessing and system opera­
tion to users at every level ~ ­
of expertise. 

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

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

l ll"llF~n.,. sale, with convenient financing packages 
1 · and prompt service-as well as equip­

ment upgrades, software updates and 
advanced applications. 

To arrange a demonstration 
or for more information, write 
us today at 255 Fourier Ave., 
Fremont, CA 94539. 

Or call 800-543-5934. 
You'll be pleased with 

the results. 

GE NMR Instruments 



Alpha HDR 
The New Standard in Digitizer Performance 

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

© CoP'fright 1989 General Electric Company 

Fig. 1 
The Alpha HOR digitizer. 

60CXX> 40000 20000 0 -20000 - 40000 - 60000 -00000 - 100000 - 120000 Hi. 

Fig. 2 

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

GE /fNR Instruments 
255 FOURIER AVENUE, FREMONT, CA 94539 
(415) 683-4408, TELEX 910 381 7025 GE NMR FRMT 

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

7734 Printed in U.S.A. 



Central Station, University Chemical Laboratory 
CAMBRIDGE CB2 lEW, United Kingdom 

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

371-31 

26 June 1989 
(received 7/6/89) 

Dear Dr. Shapiro, 

Yet another solvent suppression sequence. The horror! The horror! 

Joseph Conrad once referred to colonial exploitation as "the vilest 
scramble for loot ever to disfigure the history of human conscience". If he 
were alive today, Conrad Would no doubt feel similarly about the invention 
of pulse sequences for solvent peak suppression m high-resolution NMR 
spectroscopy. 

Regrettably, here m the whited sepulchre of Cambridge, we have 
recently discovered that we too lack the necessary restraint to resist J01111ng 
this scramble for loot. 

A good selective excitation technique for solvent suppression should 
possess the following properties: (a) the null in the excitation profile at the 
transmitter frequency should be broad enough to allow for the 
inhomogeneous linewidth of the solvent peak; (b) the excitation bandwidth 
should be broad and uniform enough to excite the desired spectral region 
with undistorted intensity; and (c) the variation in signal phase should be 
very small across this excitation bandwidth. We have designed the following 
pulse sequence that attempts to fulfill all these criteria: 

90262.s - 4't - 90s2.s9097 .2 - 4't - 90211 .2900 - 't - 901 so 

where the signal amplitude at an offset ~u can be optimized by selecting 't = 
(4~u)- 1. This pulse sequence was derived using an intelligent admixture of 
hand-waving, necromancy, and various other unspeakable rites. Figure 1 
shows the simulated absorptive and dispersive excitation profiles for this 
sequence. The rectangular absorptive excitation profile, and near absence of 
dispersive profile, can clearly be seen. Figure 2 shows the 400 MHz proton 
spectrum of 7 mM lysozyme in 90% H2O/10% D2O recorded using this pulse 
sequence. This spectrum was phased using only a very small frequency­
dependent correction, whilst no baseline correction was performed. The 
result looks quite nice. 

Please credit this contribution to the account of Jeremy Sanders. 

Yours sincerely, 

/1;/ P: ' 
Ad Davis 
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1.0 

0 

e 
180° 

Fig.1 Computer simulations of the absorptive (solid line) and dispersive 
(dottek line) excitation profiles for our solvent suppression sequence as a 
functi~n of the offset-dependent angle 8 = 21tAu-c. 
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ppm 

2 0 

Fig.2.
1 

Spectrum o( 7 mM lysozyme in 90% H2O/10% D2O recorded at 400 
MHz r sing our solvent suppression sequence._. The value . of -c was 200 µs, the 
90° pulse length was 12 ·µs and thirty-two free induction decays were 
acquir;ed using CYCLOPS phase-cycling. The spectrum was phased using a 
frequency-independent correction and-. a very small frequency-dependent 
corre4 ion. No baseline correction was performed. One half of the spectrum 
has been inverted to take into account the opposite excitation amplitudes on 
either I side of the transmitter . frequency, and · this results in the absorptive 
residual water signal (which is truncated) appearing as a discontinuity. The 
broad I resonance to the left of the discontinuity is water signal that has been 
excited and detected by the non-shielded leads of the proton 
radiofi-equency coil. 

I 

..,_ 
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State University of New 1:Jork 

Health Science Center 
Syracuse 

College of Medicine 

Department of Radiology 
Division of Radiological Sciences 
NMR Research Laboratory 

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

Dear Barry: 

(315) 473-8470 

July 12, 1989 
(received 7/17/89) 

We have been using the phase transition in an NMR imaging sample to obtain novel 
) 

physical/spatial information. Here we illustrate such an application. Suppose you go to the grocery 
store and buy a package of frozen squash. How do you know that it is really frozen? The image on 
the left represents the signal arising from a section through such a package obtained from the local 
store. This image was made with a spin echo sequence having an echo delay of 12 ms. Dipolar 
interactions should have eliminated any signal. In light of such strong evidence, do you suppose the 
grocer would agree to adjust his freezer? 

Next we wanted to thaw this package for a late evening snack. Following 2 min (on high) 
in a GE microwave, one obtains the image shown on the right. (The signal, however, is an order of 
magnitude stronger than that observed previously.) Do microwave ovens have shim adjustments for 
improving homogeneity?? The field of view is 150 mm which is large enough that non-linearities 
in the gradients make the package look very non-rectangular. 

Best regards, 

~ 
Nikolaus M. Szeverenyi Steve Falen 

squash.iml squash.im2 

Committed to El(cellence in Professional Education, Patient Care and Research. 

College of Medicine College of Graduate Studies College of Health Related Professions College of Nursing University Hospital 
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NORTHWESTERN UNIVERSITY DEPARTMENT OF CHEMISTRY 

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

Dear Barry: 

2145 Sheridan Road 

Evanston, Illinois 60208-3113 

JOSEPH 8. LAMBERT 

Professor of Chemistry 

(312) 491-5437 

June 20, 1989 
(received 6/26/89) 

We have been looking at simple five-membered rings in the 
solid state by VT CP/MAS techniques. For cyclopentanol the 
specirum changes from just three peaks at -75°C to at least 19 
peaks at -140°C. At first we thought we were freezing out multi-

1 
ple ~onformers, but then we looked at cyclohexanol under the same 
conditions. It also split into a multiplicity of peaks. We now 
are Seeing a lot of published VT work in the solid state, and we 
urge lworkers to avoid simple explanations in terms of multiple 
chemical forms (conformers, tautomers, etc.), without compelling 
reas6ns. More likely, different crystalline forms are present. 

Sincerely, 

Liang Xue 

Title: 

I 

Cyclopentanol and Cyclohexanol in the Solid 

A Rare Editorial Comment: My old friend 
succinctness to the maximum - at least. 

I not be construed as a useful precedent. 

Joe has, I feel, pushed the concept of 
I hope that this contributionlette will 
You are not usually so coy, Joe ••• 

B. L. S. 

BITNET CH,EMDEPT@NUACC FAX (312) 491-771 3 TELEX -+-+ul'l 6 NUCHE,\I 



ATTENTION BRUKER & IBM INSTRUMENTS 
NMRUSERS 

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

Special Sale! Limited Inventory! 
We have for immediate sale a number of Aspect Computer Boards, Disk Drives, Probes, 
RF Modules, and other NMR Components and Accessories. Call for a complete list. 

ASPECT BOARD REPLACEMENT and-REPAIR SERVICE 
We have available for service exchange -every* board for the Aspect 3000 and 2000A N MR 
Computer. Send us your repairable board and we will ship you an exact working replacement. 

Every board in stock for immediate delivery! 

Guaranteed performance. 90 day warranty. 

BOARD 
• Digitizers -

• Array Processor 

• Processor Controller 

• Disk Interface (2000A) 

• Sweep Contr0I 

• 10-Real Time Clock Pulser 

• Graphics Display Processor Boards 

• All other 2000A and 3000 boards 

• Aspect 2000 boards 

• Aspect Power Supplies 

EXCHANGE PRICE 
$750.00 

750.00 

750.00 

600.00 

500.00 

500.00 

250.00 

500.00 

CALL 

CALL 

MODULE REPAIR SERVICE 
We also provide complete and quick repair services in our shop for the following Bruker 
and IBM Instruments NMR system modules: 

• Graphic Display Processors and Monitors 

• Keyboards 

• Printers 

• Disk Drives 

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

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

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

CONTACT OUR SALES DEPARTMENT FOR FURTHER INFORMATION. 





ANNOUNCEMENT 
and call for contributed papers 

The Third Missouri Magnetic Resonance Symposium (MMRS-111) 

Host: Tuck C. Wong 

Tuesday, October 24, 1989 

University of Missouri-Columbia 
College Avenue 

Columbia, Missouri 65211 

371-37 

The planned one day program includes 5 invited lectures plus a contributed poster session. The list of 
speakers includes: 

Frank Blum, University of Missouri-Rolla 
Jiri Jonas, University of Illinois at Champaign-Urbana 
Jacob Schaefer, Washington University 
G. Marius Clore, National Institutes of Health 
Peter Wright, Scripps Research Institute 

At this time, we are calling for posters for all areas of magnetic resonance. 

Cost: $10.00 per person, students free, luncheon served at a small cost. 

If you need further information, contact us at one of the addresses below, or mail the attached form. 

TuckC. Wong 
Department of Chemistry 
University of Missouri-Columbia 
College A venue 
Columbia, MO 65211 
(314) 882-7725 
BITNET: CHEM1060@UMCVMB 

Frank D. Blum 
Department of Chemistry 
University of Missouri-Rolla 
Rolla, MO 65401 . 
(314) 341-4451 
INTERNET: C2828@umrvmb.umr.edu 
BITNET: C2828@UMRVMB 

_ I (we) plan to attend the Third Missouri Magnetic Resonance Symposium. 

_ I (we) plan to present a poster entitled ___ - _______________ _ 

_ Please send us further information. 

Also send information to the following person(s): 

Name: ---------- Name: ------ ----
Address: ---------- Address: _________ _ 
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D~. Bernard L. Shapiro 
E~itor/Publisher 
TAMU NMR Newsletter 
9166 Elsinore Co_urt 
PBlo Alto, CA 94303 

~f~ . I . .-

AJ<21) Chemical Division 

June 16, 1989 

(received 6/19/89) 

1. ] 'h . . ,L l ite: NMR C aracterization of Pi,osphorus Flame Retardants 

Dlear Barry: 

»;e would like to 1·eport some of the NMR techniques, we have 
used to characterize oligomeric phosphorus flame retardants, 
tlhe general structure of which is as follows: 

0 0 0 0 

<RO) 2 !of < D > -!o J = - f ( D) -bo J'" _- ( D) ~ b (OR) 2 (I) 

hR b(D)P(OR):z 

! 
here D= -CH:zCH:zOCH:zCH:zO- or -CH2 CH2 O- and the RO- group is 

, ither a primary and/or secondary alkoxyl. 

With 31 P gated-decoupling (Figure 1), resolution-enhanced 
q oupling (Figure 2) and long-range heteronuclear APT~ NMR 
~Figure 3)i we are able to distinguish the distribution of 
different alkoxyl groups around each phosphorus nucleus. The 
~esolution-enhan~ed ~oupling spectrum, Figure _2, shows that 
tihe 31 P NMR spl~tting pattern correlates with the total 
riumber of a-protons on the alkoxyl groups surrounding the 
phosphorus. The APT NMR spectium with long-rang~ 
Heteronuclear couplings of P-O-C-H, Figure 3, also shows the 
d orrelated multiplicity of each peak. The three peaks, in 
{ igure 1 Region C, having the same 'multiplicities arise as a 
~ e~ult of the two asymmetric centers of the two 2-chloro 
isopropanoxyl groups. 

! ith the addition of 13 C NMR experiments to identify the 
possible alkoxyl groups, we are able to determine the 
Jtoichiometric numbers m and n in Structure (I) and the 
1 istribution of various alko~yl groups around each 
•hosphorus. 

David H. Marr 

f H Jancke, R. Radeglia, J, Needs, and A. Porzel, Org. Magn • . 
Reson. 22, 376 (1984). /\k10 Cl11•111ir:als l11r 

Liv111estonc Avenue 
Dobbs Ferry 
New York 1 052) 3,,0 1 
Tel. (914) 693 1 200 
Fax (914) 693 1 758 
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nmr and polymer networks 

It has been known for fifteen years, that NMR in swollen polymer gels has 
rather peculiar features not to be found in other systems, such as polymers in 
solution or in bulk, or low molecular weight compounds. This peculiarities are 
usuall~ attributed to simaltaneous liquid-like and solid-like behavior of 
swolle~ polymer gels, the latter due to the stability of restrictions imposed 
on chains by the knots of the network. The origin of this behavior is easily . 
found in the structure of a network. A polymer network comprises linear 
chains connected with each other by knots. From a NMR point of view a 
chain between knots differs basically from a free chain or a dangling chain, 
becaude a segment of a free chain has · principal possibilities for isotropic 
rotatior under appropriate conditions (dilution, high temperature). This does 
not hold true for a network segment; its motion is anisotropic until! the 
knots ~re broken. The major consequence ·of restrictions being imposed by 
the kn1

1

ots is impossibility in principle to average out tensorial interactions to 
zero by raising temperature or adding solvent to a swollen crosslinked 
polymer system. The residual interactions are shown to depend strongly on 
the p:roperties of the networks. It is evident that the higher the density of 
the network, the less are the possibilities for averaging out tensorial 
interac~ions. This dependence gives the clue for a procedure of crosslinking 
density evaluation on the basis of NMR measurements of residual tensorial 
intera<ltions. In an ideal network all chains have an equal size, all knots 
the s~me functionality, there are no dangling chains. That means that . all 
chainsl have similar NMR behavior. But a chemist usually deals with an irregular 
netwo rik comprising dangling chains and chains of different length. So the 
resultant line in the spectrum should be a superposition of peaks produced by 

I 
the different chains of the sample. The broadest signal comes from the most 
heavil} crosslinked part of the sample, the · mqst narrow contribution to the 
line trbm dangling chains and slightly crosslinked regions. Actually lineshapes 
for 1 HII and 2H NMR of swollen polymer networks are peculiar with very broad 
wings and relatively narrow peaks clearly indicating a possibility for 
superposition of the lines of different width . ,In spite of its power NMR is not 
routin~ly used by chemists for characterizating networks. One reason is the 
absente of a theory of NMR behavior of dangling chains and detailed theoretical 

I 
consideration of diverse manifestations of networks irregularities. 
The durpose of this letter is to try to attract the attention of theoreticians to 
this dubject. 

(receij ed 7/7/89) 

Mark I. Lifshets 
New York University 
4 Washington Pl. R#5i4 
New York, NY 10003 



Z•Spec Probes 

(())JFJFJEJR. 

Low Cost 1H/13C Backup Probe 

$7,000.00 

In NMR Mistakes Can Be Costly!!! 

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

current probe specifications. 

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

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

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



Z•Spec Probes 

(Q) JFJFJEIR 

Indirect Detection Probes with ... 

* High 1 H and X channel efficiency 

* Exceptional Lineshape and Resolution 

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

* Outstanding water suppression capability 

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

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

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



PURDUE UNIVERSITY 

SCHOOL OF SCIENCE 
at INDIANAPOLIS 

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

DEPARTMENT OF PHYSICS 
1125 East 38th Street 
Indianapolis, Indiana 46205-2810 

(317) 274-6900 

July 7,1989 
(received 7/13/89) 

Peptide Dynamics from 13C NMR 

Dear Barry: 

We have been using Be NMR relaxation measurements (T1, T2, & steady state NOE) to 
study side chain and backbone dynamics of peptides. A major aim of the work is to apply more 
than one experimental technique to the same molecules in order to assess the accuracy and 
reliability of the motional parameters deduced from the measurements. The approach we elected to 
take was to synthesize peptides containing a Bc81-labeled tryptophan residue (13C at the 2-
position of the indole ring). In this manner, both NMR and fluorescence measurements of the 
dynamics could be performed readily on identical peptides. Among the peptides chosen for 
investigation were melittin and three analogs thereof. Melittin, which contains only a single trp, 
was originally isolated from bee venom. It is an extensively studied, 26 residue, cytolytic peptide 
with well characterized solvent-dependent conformations. The analogs differed from native 
melittin iri the placement of the trp residue in the sequence. Bea-labeled gly also was incorporated 
into the sequence of the peptides at the 12-position to give an additional probe of the peptide 
motion. 

The formalism of Lipari & Szabo (J. Am. Chem. Soc. 104, 4546-4559 (1982))was used to 
analyze the Be relaxation which was dominated by dipole-dipole interactions between the Be 
nucleus and the attached proton (or protons for gly) with chemical shift anisotropy making a non­
negligible contribution for the Be 81-trp. In the Lipari & Szabo approach, the relaxation is 
described in terms of three motional parameters, 'tm, a correlation time for the overall motion of the 
peptide {which we assumed to be isotropic), 'te, an effective correlation time for the local motion of 

the labeled amino acid residue, and 8, an order parameter related to the amplitude of the local 
motion. A definite model for the motion is not assumed other than taking the overall and local 

motions to be independent. Once values are obtained for 8, a specific interpretation of the motion 
can be made. We introduced a similar method to analyze trp fluorescence lifetime and steady state 
anisotropy data. Excellent agreement between the motional parameters found from the two 
techniques was obtained. 

A few additional comments regarding the NMR results are worth mentioning. If the 
relaxation measurements are made only at a single NMR frequency, then in principle one has three 

parameters ('tc, 'tm, and 8) to find from the three relaxation measurements. Therefore, the 
parameters can be obtained from the appropriate relaxation expressions more or less directly. A 
problem with such analysis is that no clear idea results for the range of motional parameters that is 
consistent with the data. In addition, we found that T2 values were often small and difficult to 
measure accurately. For those reasons, we adopted a graphical, and what we believe to be more 

useful, approach for obtaining values for the parameters of the local motion by calculating 'te and S 

Indiana University - Purdue University at Indianapolis 
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as functions of 'tm from the measured T 1 and NOE values for physically reasonable 'tm, Examples 
of such balyses are shown in the figures. The sensitivity of the 'te and 8 values to the data is 
apparent from the curves thus giving one the opportunity to assess then the significance of 
particulln- values found for those parameters. The curves shown are for melittin monomer and 
tetramet. In the tetramer, the ttp side chain was foµnd to have a more restricted range of spatial 
motion ~ccompanied by a smaller correlation time. The dynamics of the analogs, which gave no 
indicatibns of forming discrete oligomers, were similar to monomeric melittin's. 

I 
Please credit this letter to the account of B. D. Nageswara Rao. 

I Best regards, 
I 

;vi~ 
Marvin lo. Kemple 
(IUPUI) 

(a) 
___ ,, .. 

_ ... /·· 

F.6.P 
Franklyn G. Prendergast 
(Mayo) 

.. -··· ----

__ ... ·< 13C61-Trp 

.. ····_..:········· 0.1 

(b) 

A .::r. tJ. 
Arthur J. Weaver 
(UT-Dallas) 

0.5 

~ 

0.01 

0.9 

0.7 

8 

13Ca-Gly 

12 
Tm (ns) 

16 20 

Figure 1. Curves generated from T1 and · 
NOE data obtained at 75.4 MHz for the 
13C81-~ and 13Ca.-gly labels displaying 
allowed values for the order parameter in 
melitti~ monomer (-) and tetramer 
( - - - - } in D2O as a function of the overall 
correla~ion time (1:m)- Regions delineated by _· 
arrows! inqicate the range of overall 
correlation times predicted (from calculations) 
for unstructured melittin monomer (2.8-4.8 
ns) and for melittin tetramer (9.3-13.7 ns). 

0.01 0 4 8 12 
Tm (ns) 

16 20 

Figure 2. Curves generated as in Fig.1 
displaying allowed, values for the effective 

. correlation time ~'te) as a function of the 
overall correlation time for melittin monomer 
(-) and tetr4mer (----) in D2O. 
Regions appropriate for monomer and 
tetramer are deline 1ted as in Fig. 1. . 
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UNIURSID!D DI BUENOS .lIUS 

Buenos Aires, June 24, 1989.­
(received 7/13/89) 

UGilLUD DE GIKNCIAS mens y NATURA.US 

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

Title: A two level MASER oscillator 

Dear Jr. Shapiro: 

We found in this laboratory that a non-neutralized 
preamplifier can, under certain conQitions,oscillate just like a 
crystal controlled oscillator, but using protons inmersed in a 
magnetic field as fre4uency determining device, and following the 
relation: omega=gamma•Bo. 

Ne have, in fact, A TWO LEVEL MASER OSCILL.Arl10R. 

The funny thing is that the oscillations are 
intermittent! The device behaves somewhat like "a lighthouse", 
sending a burst of oscillation every 10-40 seconds, depending 
on the sample used. 

Once we understood the phenomenon we modified 
Bloch's e4uations and integrating these numerically we found that 
we could account perfectly well for the lighthouse effect, that 
is, the pulsating nature of the oscillations and the path of the 
magnetization vector Mo in space and in time. 

Adding an automatic gain control to the circuit 
we have been able to produce stable, constant amplitude oscillations. 

The device is, in fact, a very preci-se maGnetometer. 
Un.fortunately it only works with intense and very homogeneous fields. 

Full details of all this shall be published elsewere. 
I hope to be able to present them at the next !SMAR meeting. 

Yours sincerely. 

~~vi, 
Valdemar J. Kowalewski 



~j~i;Station™ NETWORKING FROM NMRi 

THE COMPUTER NETWORK 
THAT WILL GROW WITH YOU 

DESIGN 

• Turnkey networks designed utilizing your existing computers and 
spectrometers or adding new systems 

e Currently running on Sun-3's and-4's, and VAXstation ™ systems 

e Currently porting software to Apollo, Ardent, Silicon Graphics, Stellar and 
Sun 386i 

• SpecStation terminals starting at under $2,500 (high-speed Ethernet 
multi-window SpecStation graphics) 

• PC SpecStation network graphics servers will be supported later in 1989. 

e Supports serial graphics terminals for other users on network 

e Share access to common devices including PostScript ™ and color 
printer/plotters 

0 Transfer data from all modern NMR and many FT-IR instruments 

SOFTWARE 

• 1D and 2D NMR, FT-IR, IMAGE and statistical analysis software available 

e Process and analyze data at any SpecStation 

CUSTOMER SUPPORT 

• On-site installation and training available 

e Continuing technical support and software upgrade service available 

e 800 phone and modem customer support 

e Chemistry Ph.D. Customer Support team committed to solving your problems 

e Over 100 SpecStations installed 

New Methods Research, Inc., 719 East Genesee Street, Syracuse, New York 13210 



THE NMR1/NMR2 SYSTEM INCLUDING NOW: NMR/MED"', NMR2/MODEL"' AND MRI/IMAGE"' 

THE 100th ~ii~~Station™ SYSTEM FROM 
NEW METHODS RESEARCH, INC. 
-¥/ILL BF .WAS .DELIVERED THIS SPRING! 

~Pi~Statlon ™ coMPUTERS AND NETWORKS. 

TURNKEY LABORATORY COMPUTER NETWORKING 
AND SOFTWARE FROM (n)(ffihlffiii; 

OPTIMIZED FOR TODAY'S (AND TOMORROWS) BEST 
WORKSTATION COMPUTERS. 

FOR BRUKER•CHEMAGNETICS•GE NMR•JEOL•VARIAN INSTRUMENTS 

New Methods Research, Inc., 719 E. Genesee Street, Syracuse, New York 13210 
(315) 424-0329 FAX (315) 424-0356 

NMR2/Model, MRI/IMAGE, NMR/MED, and SpecStation are trademarks of NMRi; VAXstation is a trademark 
of Digital Equipment; PostScript is a trademark of Adobe Systems. = NMRi 1989 

THE NMR1/NMR2 SYSTEM INCLUDING NOW: NMR/MED"', NMR2/MODEL"' AND MRI/IMAGE"' 
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Michigan Technological University 
Houghton, Michigan 49931 

~ College of Sciences and Arts 
Department of Physics 

906/487-2086 

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

Dear Professor Shapiro-

GPIB SEND CIRCUIT 

29 June 1989 
(received 7/3/89) 

Some time ago I sent you a schematic for a GPIB (IEEE-488) receive only 
circuit which we have found very useful for our homemade NMR spectrometer. 
In the last year we have added a send only circuit which is attached to 
optically encoded knobs. Through software these knobs function to change 
the phasing, baselines, etc., similar to knobs on commercial spectrometers. 

The send only circuit is a bit more complicated than the receive only 
circuit since, during the addressing part of the cycle, it must receive as 
well. In the drawing I have included, the handshake is handled for the 
most part by the circuitry on the left side of the diagram while the 
addressing is handled by the circuitry in the center of the diagram. On 
the right side are the_ four channels (only one is shown explicitly) for 
the data. 

The use of the GPIB interface to our computer has proven to us to be 
very useful. We recently changed computers in our spectrometer to a 
'386 based machine. No other hardware changes to our spectrometer were 
necessary. 

This circuit has been successfully used along with our receive only circuit 
as well as several commercial units with GPIB (or HPIB) capability. 

Sincerely, 

~~~k~;d' 
Bryan H. Suits 

Encl. 

Michigan Technological University is an equal opportunity educational institution/equal opportunity employer. 
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:r:. 
College of Arts and Science 

Department of Chemistry 

UNIVERSITY OF MISSOURI-COLUMBIA 

Professor Bernard Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo alto, CA 94303 

June 25, 1989 
(received 6/26/89) 

123 Chemistry Building 
Columbia, Missouri 65211 

Telephone (314) 882-2439 

Reverse Detection on an NT spectrometer 

Dear Dr. Shapiro: 

Since the reverse (proton) detection of heteronuclear 2-D spectroscopy 
has demonstrated great sensitivity enhancement, we have recently modified 
our vintage NT-300 spectrometer to implement this capability. A Tecmag 
DecKit 2 decoupling kit and a ENI 325 LA (SOW) power amplifier were used 
as the heteronuclear decoupling channel. So far, we have been using a normal 
broadband probe (rather than an "inside-out" probe). Therefore the set-up is 
relatively inexpensive (< $10K). The results have been reasonably 
encouraging. A one-bond 13c-1H correlation map can be routinely generated 
for 2-3 mg of sample (in a 5 mm tube) of moderate molecular weight in 
several hours. Long-range (multi-bond) correlation of the same samples in an 
overnight run. However, experiments with heteronuclear broadband 
decoupling have not been as successful. 

A one-bond carbon-proton correlation map of methyl-enriched yeast 
tRNAPhe in a phosphate-buffered saline of pH 7.2 in D2O (~l mM) obtained 
in about 12 hours is shown here. As it can be seen, virtually all 13 methyl 
groups are resolved and assignment can be made accordingly. A similar map 
of poorer quality obtained by direct 13c detection took 15 times longer to 
accumulate. 

Sincerely yours, 

LuJc 
Hanna Sierzputowska-Gracz Tuck C. Wong 

an equal opportun~y lnst~utlon 
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Doty Scientific, Inc. 
MAGIC ANGLE SPINNING --------------------------------

MAS PROBE FEATURES: 
Available for all spectrometers. 

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

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

Ultra high speed spinning option 
5 mm spinning 14 kHz routine 

17 kHz optimum. 
7 mm spinning 9 kHz routine 

11 kHz optimum. 

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

Variety of rotors and spinner 
assembly materials available. 

standard VT range: 
-120 °c to 160 °C. 

SPECIAL PROBE OPTIONS: 
CRAMPS probes. 

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

Fiber optics spin detection. 

Triple tuned probes. · 

VARIABLE TEMPERATURE OPTIONS: 
Extended temperature -180 °C to 

250 °Con standard MAS probes. 

High temperature MAS probes · to 
700 °C. 

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



-~---------------------------NMR PROBE SYSTEMS 

I * * DAS * * 

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

We design and build them. 

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

I 
MICROSCOPY IMAGING PROBES: 
High performance X-Y-Z gradient and 
canqellation coil syst~m with a double 
tuned rf system and a H Lock. 

I 

Now Available: NMR Microscopy probes 
with perfusing capability for horizontal 

I magnets. VT range -40 °c to+ 160 °c. 



Norwich Eaton 
Norwich Eaton Pharmaceuticals, Inc. 
A Procter & Gamble Company 
P.O. Box 191, Norwich, New York 13815-0191 

Research & Development 

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

Dear Dr. Shapiro: 

RHEUMATOID ARTHRITIS AND NMR 

July 12, 1989 
(received 7/15/89) 

Rheumatoid arthritis and NMR may seem to be the most unlikely partners. 
However, we have found a one-dimensional NMR imaging experiment to be an 
effective monitor for the course of the disease in vivo, using an experimental 
model . Rheumatoid-like arthritis was induced in rat leg joints by injecting 
modified Freund's adjuvant (MFA) containing Mycobacterium butyricum in the 
tail. Joint effusion, soft tissue inflammation, proliferation of synovial 
cells, and inflammatory cellular invasion of the joint are some of the 
features in this model and are characterized histologically. The NMR 
technique provided a simple and reliable quantification of fluid content 
(joint effusion and soft tissue edema) and cellular influx into the joint . 

Proton spin-echo signals with 20 echo delays were obtained from a joint 
of the rat hind leg (±15 mm from the center of the joint) using selective 
pulses. Signals were normalized with reference to an external capsule that 
contained a known amount of water. A single linear gradient was applied 
continuously during data acquisition, thereby frequency encoding the position 
of the capsule and of fluid and fat in the leg. The T2 relaxation data of a 
rat leg joint before (on day O; normal) and after MFA injection (on day 12, 
15, 19, 22 and 28; arthritic) are shown in Fig. 1 . A single exponential did 
not fit the resulting T2 decay but rather suggested a two-component model. 
The fit to a double exponential yielded two components of NMR.-active hydrogen 
contents with a short T2 (-21 ms for normal, -30 ms for arthritic) and a long 
T2 (-79 ms for normal, -110 ms for arthritic) respectively. 

As seen in Fig. 2, both the long and short T2 components of hydrogen 
content are sensitive to the inflammatory process. In the saline-treated MFA 
rats, the hydrogen contents with long and short T2 increased by factors of 
ca. 9 and ca. 2 respectively on day 28 in comparison with values in normal 
control rats. The increase in the long T2 (relatively more mobile) component 
most likely arose from free fluid (joint effusion and soft tissue edema). 
Although in principle, T2-weighted MR images can be used to quantify and 
characterize fluid collections in arthritic joints, the entire T2 relaxation 
curve, as well as molar concentration of hydrogen can be measured more 
accurately using the lD imaging technique. The increase of the short T2 
(relatively less mobile) component may have resulted from the infiltration 
into the joint space of cellular lipids (from inflammatory cells and 
proliferative synovium) and fibrins. 
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Fig. 2. Two components 
of hydrogen contents as 
a function of post­
injection period. Each 
data point is an 
average of data from 
five rats. 

·The one-dimensional imaging technique provides noninvasive and 
reproducible quantification of selected pathological parameters for evaluating 
disease activity and therapeutic treatment in experimental arthritis, and may 
have possible utility in clinical arthritis studies. 

The experiments were performed on a GE 2T CSI imaging system at the 
laboratory of Dr. Nick Szeverenyi (Upstate Medical Center at Syracuse) whose 
help is gratefully acknowledged. Please credit this contribution to the 
account of Dr. S. C. Lee. 

Sincerely, 

BCA-bJ -----Babul Borah 



Universitb de Lausanne - Facultb des Sciences 

INSTITUT DE CHIMIE MINERALE ET ANAL YTIQUE 

Place du ChAteau 3, CH - 1005 LAUSANNE (Switzerland) 

tel. (021) 44 32 50 fax. (021) 44 32 48 

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

USA 

(received 7/11/89) 6.7.1989 

A HIGH-PRESSURE, HIGH-RESOLUTION NMR PROBE WORKING AT 400 MHz 

Dear Prof. Shapiro, 

Nuclear magnetic resonance at elevated pressure has been used for studying physical and chemical 

phenomena since the pioneering work of Benedek and Purcell.1 Since 1970, several research groups have been 

demonstrated the possibility of performing NMR measurements at relatively high resolution and pressures of a 

few hundreds of MPa (1 MPa=lO bar). In 1976 the first high pressure kinetic2 FT-NMR experiment was 

performed with a probe3 having the high spectral resolution and sensitivity required to run mechanistic studies 

in solution. Later on, a second probe-head was built for a wide-bore superconducting magnet with a magnetic 

field of 4.7 Tesla.4 

To take advantage of higher field magnets, giving better spectral resolution and improved signal to noise 

ratio, we built a high-pressure probe working at 9.4 Tesla. The high-pressure vessel is shown in Figure 1. The 

main problem was to feed an NMR coil placed inside a metallic vessel with a radio frequency of 400 MHz. This 

was achieved by a special design of the electrical feedthrough for the rf coil. In Figure 2 the internal 

components arc shown. The two turned coil was made by Spectrospin (Fallanden, CH). To allows precise 

temperature measurement, the platinum resistor is placed close to the sample. The sample tube consists of an 

ordinary 5mm tube, cut to the adequate length and closed with two Macor caps. 

The high-pressure vessel has a calculated bursting pressure of 450 MPa at 293 K and has been tested up 

to 250 MPa. We usually use the probe at pressures ranging from 0.1 to 200 MPa. The temperature gradient 

measured inside the bomb between -40 and 90°C was found to be less than ± 0.2°C over the sample region. The 

temperature stability is better than ± 0.2°C over the whole pressure range. A double tuned matching/tuning 

circuit allows field stabilization using the 2H-lock. 

The linewidth, obtained with a sample containing 0.18% C
6
H

6 
in CD

3
NO

2 
without sample spinning, is 

less than 0.5 Hz (Figure 3). The 90° pulse length is 47 µs for this solution. The signal to noise of a 0.005 m 

Mn(ClO 4) 2 solution in 2.1 % H2O in D
2
O is 46:1 compared to 370:1 obtained with a commercial probe using 

the same sample. The reason for the relatively long 90° pulse and the loss of sensitivity is due to the long 

distance between the coil and the rf-capacity- network, sitting just above the pressure vessel inside the magnet. 

;-~ 
Dr. Lothar Helm Prof. A.E. Merbach 

1 G.B. Benedek, E.M. Purcel~ I.Chem.Phys. 22, 2008 (1954) 
2 A.E. Merbach, H. Vanni Proc. XV/Ith Intern. Conf.Coord.Chem. Hamburg, 269 (1976); 

A.E. Merbach, H.Vanni Helv.ChimActa 60, 1124 (1977) 
3 W.L. Earl, H. Vanni, A.E. Merbach, J.Magn.Res. 30, 571 (1978) 
4 D.L. Pisaniello, L. Helm, P~Meier, A.E. Merbach,JAm.Chem.Soc. 105, 4528 (1083) 
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Fig. 1: Schematic drawing of the 
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A Siemens and Varian joint venture. You benefit 
from single-source access to systems combining 
Siemens expertise in clinical MR imaging with Varian's 
leadership in high-resolution NMR. 

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

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

Now •.. Explore 
Higher Performance 

NMR Imaging! 

Spectroscopy Imaging Systems Corporation 
A Joint Venture of Varian and Siemens 

(415) 659-2600 



Spectroscopy Imaging Systems 

High Performance Auxiliary Gradient Coils 

Dedicated RF coils, optimized for a 
specific application or a particular 
sample or both, have long been a 
tradition in NMR imaging as well as 
NMR spectroscopy. Similarly, dedi­
cated gradient coils yield dramatic 
performance improvements in terms 
of rise and fall times, maximum gra­
dient strength, duty cycle and eddy 
currents. Sophisticated eddy current 
compensation techniques reduce any 
residual spatial or temporal field varia­
tions due to eddy currents to a few 
hundredths of a percent, thus yielding 
distortion free spectra and images. 

At Spectroscopy Imaging Systems we 
are able to obtain in-plane resolution 
of 20µ, x 20µ, in an axial cut through 

FIGURE r 
Delay following gradie t pulse (ms) 
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an okra of 1.3 cm diameter. (See 
image shown on front side.) An 
enlargement of a portion of a seed 
capsule within the okra displays a wall 
thickness of 50µ, (inset on front side). 
The gradient coil used to obtain this 
excellent performance has a diameter 
of 125 mm and was mounted in an 
Oxford Instruments 4.7 Tesla, 330 mm 
bore magnet without removing the 
standard set of gradient coils. The 
auxiliary gradient set is capable of 
generating greater than 10 Gauss/cm 
in all orientations using the same 
gradient power supply as the primary 
gradient coil. :i.e c:.s e. e 1.s o.e ppa 

The excellent control of eddy currents 
using the smaller gradient insert is 
demonstrated in Figures 1 and 2. 
Figure 1 shows a series of spectra of 
the high field region of a sample con­
taining [2- 13C] acetate and [1- 13C] 
glucose in H20/D20 . With the sample 
in the center of the gradient coil, a 1 
second gradient pulse of 1 Gauss/cm 
was applied. The gradient pulse was 
followed by a variable delay, a 90° 

Spectroscopy Imaging Systems 

RF pulse and acquisition of the resul­
tant free induction decay. All spectra 
are essentially undisturbed even at 
delay times below 10 ms. 

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

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

1120 Auburn Street, Fremont, CA 94538. (415) 659-2600 



Have you received vour 1989-90 subscription 
renewal invoice ? 

Have you. responded to this invoice ? 

Many subscribers have been very prompt in seeing that 
payment has been executed, and for this my best thanks. 
If you have not done so, please look after this small but 
necessary task now - I will appreciate your helping with 
my work load by making it unnecessary to remove and 
later re-add your name on our mailing list. 

Unpaid subscriptions will expire before the October 
issue is mailed. You may wish to ascertain if your 
fiscal/accounting department has actually mailed 
out the check. 

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

BOE IB C-13 IIAS 

Dear Barry: 

RESEARCH DEPARTMENT 

DALLAS RESEARCH LABORATORY 

P.O. BOX 819047 

DALI.AS, TEXAS 75381 -9047 

13777 MIDWAY ROAD 

DALLAS, TEXAS "/5244-4312 

We have been interested in quantifying the NMR observable carbon in C-13 MAS 
measurements of solid fossil fuel materials. The ideal method would be to mix 
with the sample a suitable intensity standard. This reference should . fall 
outside the chemical shift range of the sample and have suitable spin-lattice 
relaxation characteristics. We thought that methyl groups might be good 
candidates to test. We found methyl spin-lattice relaxation times of 0.62 sec 
in hexamethylbenzene, 1.5 sec in hexaethylbenzene, and 1.8 sec in n-octacosane. 
All very good. However, when measuring the C-13 methyl peak height as a 
function of recycle time, we found that the peak height for some samples passes 
through a maximum at recycle times in the 5 to 13 sec range. This effect is not 
trivial. For example, the methyl peak height of n-octacosane at 5 seG recycle 
time is 1.7.times the height at 120 sec recycle time. (Of course, we verified 
that this effect is not a duty cycle effect in the probe or the console.) 

We postulated that this effect is due to NOE. The 20 msec proton decoupling 
while collecting the FID would cause a .NOE enhancement to give an increased 
carbon signal from the following carbon pulse. When the recycle time is much 
longer than the spin-lattice relaxation time, the NOE enhancement decays away 
before the following pulse. When the recycle time is too short, the carbon 
resonance is partially saturated. To test this postulate, we applied a proton 
pulse of adjustable duration immediately before the carbon pulse (to avoid 
cross-polarization, the protons were not irradiated during the carbon pulse). 
Very long recycle times were used. The proton pre-irradiation pulse durations 
used were from 5 microseconds to 200 milliseconds (the maximum available on our 
Chemagnetics MlOO-S machine). The methyl peak height enhancement factors (200 
msec height/5 µsec height) we found are 1.6 for hexamethylbenzene, 1.3 for 
hexaethylbenzene, 1.3 for n-octacosane, and 1.9 for the protonated peak (123 
ppm) of coronene. Even for a fossil fuel material, gilsonite, we obtained a 1.6 
enhancement factor for the aliphatic band. 

The possibility of a NOE effect on carbon counting has been mentioned in many 
papers. However, we do not know of any previous data on the subject. Clearly, 
proper precautions are in order if accurate quantitation with Bloch decays are 
to he obtained. 

Sincerely, 

b-0">\./ 
D. E. Woessner 
Senior Research Associate 

DEW/man 

cc: T. H. Bushaw 

~ 
V. A. McGeehan 
Senior Staff Chemist 



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

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

7 6 5 4 3 2 

10Gauss/crn 

5Gauss/cm 

2.5 Gauss/cm -----
1.26 Gauss/cm ----

0 PPM 

Fig. 1-Using an oil/water phantom, a 10 G/cm gra­
dient will create a water frequency profile extending 
from 156 KHz to 280 KHz away from normal water 
resonance. Residual gradient effects of less than 
0.01% (50Hzat 10 G/cm) are observed in a spec­
trum acquired beginning 1 msec after a 20 msec 
gradient pulse. 
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As an example, .a 4DFT spectroscopic imaging tech­
nique can resolve the four frequency domains that are 
associated with an NMR signal from an object x-, y-, 
z-spatial coordinates and chemical shift d. The above 
technique can be a practical alternative to single vol­
ume localized spectroscopy. This method allows 
phosphorous spectra td be obtained from well-defined 
regions as demonstrated in the following experiment, 
which was carried out on a GE CSI 2T system using 
high-strength, shielded gradient coils (Fig. 2) . The 
phase-encode time is kept short (on the order of the 
dwell-time) to minimize phase-errors in the final spec­
tra, as well as to avoid loss of signal due to T2 decay.­
which is significantly short in biological phosphates. 

A 
20 0 -20 - 40 PPM 

~ 
20 0 - 20 -40 PPM 

~ 
20 0 - 20 -40 pp,,t 

A 
20 0 -20 - 40 PPM 

~ 
20 0 - 20 PPM 

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

• GE INR Instruments 
255 FOURIER AVENUE, FREMONT, CA 94539 
(415/ 683-4408, FAX (4151 490-6586 
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JEOL USA introduces the VPLX ::813 
data processing package, our latest 
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eliminates the need to learn a new g-s 

set of software commands. ::g . . (X) 
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processing, VPLX offers advanced . . .. 
functionality such as MEM/LPZ and 
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Symmetry Filtering . The top data 
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shows the normal NH to alpha oo (Y) 

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

COSY of BPTI in water. This matrix 

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

passes through the filter is reduced C, 

c:::, lD 

to a centroid representation .** This & --i 

filtering allows for the rapid 0 
0 = 

elimination of spurious cross peaks D 
0 

and is the first step necessary for D 
e 

computer based spectral 0 
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interpretation. 
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