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Prof. Dr. Paul S. Pregosin 

Telefon Durchwahl-Nr 
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01/632 2211 
0112528935 

Laboratorium tor Anorganische Chemie 
Universitatstr. 6 
ETH-Zentrum 
CH-8092 Zurich 

Feb. 10,1994 
(received 2/15/94) 

Dear Barry 

Ecole polytechnique federate de Zurich 
Politecnico federate di Zurigo 

Swiss Federal Institute of Technology Zurich 

Prof. Barry Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto CA 94303 
USA 

There is an increasing interest in imido complexes due to their possible 

involvement in homogeneous metathesis chemistry. Since tungsten is one of the 

metals capable of this reaction, we have begun a study of the 183W NMR 

characteristics of such complexes. Shown below is the HMQC 183W inverse 
spectrum for the complex shown. Interestingly, we can use the long-range 
coupling to the ortho and para protons of the NPh ligand to detect the metal. This 

is general for this class of complexes even though these couplings are ca. 0.7 and 0.3 

Hz, respectively. A detailed report will appear shortly in MRC. 
Sincerely 

-<°?a»--L 
Prof. P.S. Pregosin 

H 

Q-N=W 
H I () . 

' 

,......-,~-r---.--~~-r---.---,---,-,......,-r--,---,----,-1--r--r ,--,--.--,,~~~~,--,--~~,--,--~~,--,--

ppm 7.45 7.40 7.35 ppm 6.55 6.50 . 6.45 
1H 

1700 

1800 

ppm 



:-

750 MHz NMR 
SPECTROSCOPY 
AT BRUKER 
RESULTS IN THE FIRST YEAR 
STABILITY AND HOMOGENEITY 
The Bruker 750 MHz magnet, which was developed in collaboration with the Nuclear Research 
Center in Karlsruhe, utilizes a very conservative cooled superstabilized magnet design, which 
represents unique innovation and a breakthrough in high-field high-resolution NMR. This 
superstabilized design offers more than "just 1 50 MHz more", by providing unprecedented low 
drift and short-tenn stability not previously available from any other magnet design. 

After initial energization, we reported long-tenn drift 
of less than 3 Hz/hr. Recently unlocked, 
uncompensated drift tests, however, indicate a barely 
measurable drift of less than 0.3 Hz/hr. Equally 
important to modern NMR spectroscopy is short 
term stability, which for the entire system can be 
nicely measured with the well-known spin-echo 
difference (SED) test. An SED experiment (not 
shown) on chlorofonn was perfonned on an 
AMX750 equipped with a Digital Lock™. The 
suppressed centerband of 20 experiments (2 scans, 
1 Hz line broadening) was well below 50% of the 
satellite height, indicating extremely good short-tenn 
systems and magnet stability. 

The Bruker 750 magnet was designed with the largest 
homogeneous region of any 54 mm magnet which 
we have ever built, in order to obtain optimal 
resolution and lineshape for 5 mm samples, but also 
for optimal results on 8 mm water-suppression 
probes. Figure 1 demonstrates a non-spinning 
lineshape on 1 % chlorofonn of 4.3 over 7.3 Hz, 
using a BOSS™2 shim system. 

Figure 2 shows the standard 5% ODCB resolution 
test, with a measured resolution of 0.20 Hz. We 
are pleased to report that in tenns of ease of use the 
750 MHz system is in fact particularly well-behaved 
and easy to shim due to its excellent homogeneity. 

4.3Hz 

Figure 1: 5 mm probe, Non-spinning 
lineshape 

Figure 2: 5 mm probe, 5% ODCB 
resolution test 
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Figure 3: SIN test on S mm 1H probe 

Figure 4: NOESY on 0.3 mM lysozyme 
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Figure Sa: SIN test on S mm TXI 
GRASP II probe, spinning 
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SENSITIVITY AND BANDWIDTH 

Initially, 750 MHz sensitivity measurements on 0. 1 % EB 
were only in the 800-900: 1 range, because essentially 
600 MHz technology was extrapolated to 750 MHz. In 
recent months, entirely new probe and rf technology was 
introduced which was designed specifically for high proton 
sensitivity, as well as for short 13C 90° pulse width to cover 
the large bandwidth of carbon on a 750 MHz 
spectrometer. 

Here we would like to report a 0. 1 % EB sensitivity 
measurement using a new-style 5 mm 1 H-selective probe 
with SIN = 1,245:1 (spinning), shown in Figure 3. A 
13.5 hour NOESY of 0.3 mM lysozyme in 
90%H2O110%D2O, acquired on a TXI triple resonance 
probe is shown in Figure 4. 

Even more interesting for most NMR experiments on 
labeled peptides, protein or nucleic acids is the high SIN 
of 1,150:1 (spinning) and 1,075:1 (non-spinning) for 
a new-style triple-resonance GRASP II TXI™ 5 mm probe 
equipped with a shielded z-gradient, as shown in Figure Sa 
and b. 

A sensitivity test which is more comparable to modern 
biological experiments is the measurement of the SIN of 
the anomeric protons of sucrose in 90%H2O110%D2O. 
On a 750 MHz GRASP II TXI we have measured the SIN 
of the anomeric proton at 260: 1 without salt; with 400 
mM salt concentration we still obtain 197: 1, and even 
with 1 M salt concentration, the SIN is 178: 1. 

The new style GRASP II TXI probe offers very high 13C 
bandwidth, and has a measured 90° pulse width of only 
10.5 microsec. 

SIN= 1,075:1 

Figure Sb: SIN test on S mm TXI 
GRASP II probe, non-spinning 

I 



DISPERSION AND SELECTIVE EXCITATION 

The greater spectral dispersion which is inherently 
available at 750 MHz can often significantly reduce peak 
overlap, and therefore also affords unique opportunities 
for selective excitation of resolved spectral features. 
Figure 6 illustrates the higher dispersion available at 750 
MHz with an inverse cori:elation spectrum of human 
plasma: many important signals which overlap or partially 
overlap even at 600 MHz are nicely separated at 750 
MHz. 

3D NMR SPECTROSCOPY 

At ENC 1993 we showed a series of demanding 3D 
experiments including NOESY-TOCSY, HNCQ, 
HN(CO)CA (Figure 8) using 5 mm selective and TXI Figure 6: Inverse correlation of human 

probes. Here we wish to report 750 data on a plasma 

demanding new 3D cross polarization experiment, called 
HEHOHEHAHA. Figure 7 shows a 2D slice from this 
experiment on 13C-labeled sucrose measured with a 5 mm 
GRASP II TXI probe. 
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SOLID-STATE 
SPECTROSCOPY 
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GRADIENT SPECTROSCOPY 

Various GRAdient SPectroscopy (GRASP™) probes are 
available now at 750 MHz. Most 5 mm probes are 
available as either GRASP II {shielded z-gradient) or 
GRASP Ill {shielded x,y,z gradients). The new 2.5 mm 
TXI microprobe is available as a GRASP II probe. A 
radiofrequency homonuclear gradient spectroscopy {rf· 
GRASP) 5 mm probe is now available at 750 MHz as 
well. Upon request, most 8 mm probes can be equipped 
with GRASP 11. 

The GRASP results reported here were all acquired on a 
5 mm GRASP II TXI probe. Figure 9a shows a GRASP 
DQF COSY of digoxin in DMSO-d6. Figure 9b shows a 
natural abundance HSQC experiment on the same sample 
with 4 scans and 128 increments. Finally, Figure 10 
shows a gradient 15N-HSQC without presaturation of 2 
mM doubly-labeled RNASE in 90%H20 with a total 
acquisition time of 14 minutes. 
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Figure 11 shows 750 {upper trace) and 
500 MHz {lower trace) MAS spectra at 15 
kHz spinning speed. 

Figure 10: GRASP-HSQC on 2 mM 
doubly-labeled RNASE in water without 
presaturation 

.... . .. 
Figure I lb: 27Al MAS on YAG 



Determination of CH, CH2 and CH3 Resonances of 
Drug-DNA Complexes by E-HMQC Experiments 

Dear Dr. Shapiro: 

426-7 

ldenlifying CH, CH2, and CH3 is particularly useful in the resonance assignmenl of large molecules, especially nucleic 
acids and proteins. One of effective approaches is to employ mulliplicity editable heteronuclear correlation experimenLS (1 -3). 
These experiments take advantage of both multiplicity editing and heteronuclear correlation techniques. The multiplicity 
ediLing technique provides infonnalion Lo identify CH, CH2, and CH3 resonances. On the other hand, heteronuclear 
correlation experiments provide substantial spectral resolution to resolve prolon resonances through the large 1 3C chemical 
shift dispersion. . 

Complete assignment of proton resonances is essential and important for structural determinaLion of DNA and its 
complexes. Generally, proton resonance assignments for DNA can be readily made by homonuclear 2D NMR experiments 
except for 4' and 5'/5" sugar protons. The difficulty in 4' and 5'/5" proton resonance assignmenl lies in the facl that non
terminal 4' and 5'/5" prolon resonances are often overlapped in a narrow spectral region between 4.0 and 4:5 ppm. It is worth 
noting Uiat the sugar 4 ' CH and 5' CH2 resonances have different multiplicities. Thus editable heteronuclear correlation 
experiments can be applied to identify these protons. Considering that uniform 13c isotopic labeling is difficult in the case 
of nucleic acids, the experiments have been designed to be applicable to natural abundance samples. 

Here we demonstrate the feasibility of the editable heteronuclear multiple quantum correlation experiments (E-HMQC) 
for nucleic acids at natural abundance. We have successfully applied these experiments to several DNA systems, including a 
nogalamycim-d(AGCATGCT)2 complex and a luzopeptin-d(CATG)2 complex of which the 3D structures have been 
detennined ( 4,5). We chose the nogalamycim-d(AGCATGCT)2 complex as an example to illustrate the application to 
nucleic acids. · 

Generally, identification of CH, CH2, and CH3 requires three E-HMQC spectra with different~ flip angles (1, 3). 
However, in the case of nucleic acids, CH3 resonances can be readily identified by their characteristic spectral° features, such 
as, upfield chemical shift and strong intensity. The E-HMQC spectrum with the~ flip angle of o· shows opposite sign for 
U1e CH2 resonances with respect to the CH and CH3 resonances (2). Therefore, this single spectrum is usually sufficient to 
identify the CH, CH2, and CH3 resonances. · Figure 1 shows three pulse schemes of the E-HMQC experiment for this 
purpose. The pulse scheme (a) is the original fonn we proposed previously (2). This scheme provides a very good 
suppression for undesired 12C-bonded proton signal to yield low t1 noise in the spectra. After Ule 90°(1 H) - l/4JcH - 180°(1 H, 
13C) - l/4JcH - 90°( 1H) pulse sandwich, 1H-13C coherence is in Ule fonn of longitudinal spin order, while 12C-bonded 
proton magnetization remains in U1e single quantum state in Ule x-y plane. The undesired signal from the 12C-bonded prolons 
is Ulen destroyed by a field gradienl pulse (6). Scheme (b) is a modified fonn of scheme (a). This scheme utilizes Lhe 
technique of flipping 12C-bonded proton magnetization back to Ule z axis (7) to improve dynamic range. It does not require 
the field gradient hardware, and avoids potential instability caused by applying the field gradient pulse. In the case of 
differentiating CH from CH2 groups, the double refocus pulse pairs, - 1/4JcH - 180°(1H, 13C) - 1/2JcH - 180°((1 H, 13C) -

1/4JcH - in scheme (b) can be replaced by a single refocus pulse pair, - 1/2JcH - 180°(1H, 13C) - l/2JcH - . This 
modification leads to a simplified fonn, scheme (c), with fewer pulses. 

Figure 2 shows a 1H-13C E-HMQC spectrum ofnogalamycim-d(AGCATGCT)2 complex acquired by the pulse 
scheme (c). The spectrum shows negative peaks for sugar 2' and 5' CH2 groups but positive peaks for other CH and CH3 
groups. Assignments for Ule 1' CH, 2' CH2 and 3' CH resonances can readily be made in the 1H- 13C correlation spectrum 
since Ule sugar 1'-3' proton resonances have been assigned by homonuclear experiments (4). On Ule other hand, the 4' CH 
and 5' CH2 can be identified since they show opposite signs in the E-HMQC spectrum. The detailed resonance assignment 
will be described elsewhere (Zhang, unpublished results). 

Acknowledgment: 
The authors would like to thank Professor Dinshaw J. Patel for his kind support. This work made use of Ule National 

Magnetic Resonance Facility at Madison . . 
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2 . X. Zhang and C. Wang, J. Magn. Reson., 91,618 (1991). 
3. D. Davis, J. Magn. Reson., 91, 665 (1991). 
4. X. Zhang and D. Patel, Biochemistry, 29, 9451 (1990). 
5. X. Zhang and D. Patel, Biochemistry, 30, 4026 (1991). 
6. D. Bruhwiler and G. Wagner, J. Magn. Reson., 69, 546 (1986). 
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Please credit this contribution to the account of Dr. Nina C. Gonnella. (receiv~d 2/17/94) 
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Figure 1. The pulse schemes of the editable 
heleronuclear multiple-quantum correlation (E
HMQC) experiments. a) using field gradiclll to 
suppress undesired 12C-bonded I H signal. b) 
flipping undesired 12C-bonded proton 
magnetization hack to the z axis. c) simplified 
fonn of Scheme h. 

Figure 2. a) The 1H- 13C E-HMQC spectrum of 
4 mM natural abundance Nogalamycin2-
d(AGCATGCT)2 complex in 0.45 ml D20 
buffer solution, which contains 0.1 M NaCl, I 0 
mM phosphate, and 0.1 mM EDTA. The 
experiment was perfonncd with Scheme c in 
Figure 1 without 13C decoupling. The spectrum 
was recorded at 30.0 ·c on U1e Bruker AM600 
spectrometer. The 2D F1Ds were recorded wit11 
512x2048 real points, acquisition times of 21.:\ 
ms in ti and 170 ms in 12, 160 scans per LI 
increment, and a tot.al acquisition time of 25 · 
hours. The delay of /J. was set equivalent to 
JCH=145 Hz. b) The expansion of Box A in a). 
In Ulis spectral region, Ule cross peaks from CH 
and CH3 groups of nogalamycin are positive and 
are shown in open contours as indicated, while 
Ule cross peaks from Ule 5' CH2 groups of DNA 
are negative and are shown in filled contours. 
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Chuan Wang 
Depa.run em of Chemistry, 
Rutgers University, New Brunswick, NJ 08903 

Xiaolu Zhang § 

Deparunent of Biochemistry and Molecular Biophysics, 
Columbia University, New York, NY 10032 

§ Present address: Pharmaceuticals Division, CIBA-GEIGY Corporation, 
556 Morris Avenue, Summit, New Jersey 07901. 
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Deceptions of Nature: Hazards in Low Level nmr Analysis 

Dear Barry, 

Merck & Co .. Inc. 426-9 
P.O. Box 2000 
Rahway NJ 07065-0900 

❖ MERCK 
Research Laboratories 

(received 2/17/94) 

Recently we were involved in evaluating fractions from a fermentation which-produced an 
agent showing coccidiostatic activity. Several bioactive fractions were characterized by five 
aliphatic multiplets with relative areas from low to high field of 1,1,2,2,1. To facilitate further 
studies the five fractions, each containing about 10 µg, were combined and the resulting spectrum is 
shown in figure 1. Irradiating the 3.80 ppm triplet collapsed the 3.12 ppm triplet to a singlet 
indicating that both were methylenes which established that the proton complement was 2,2,4,4,2. 
The pattern 4,4,2 is generally diagnostic of a six membered ring heterocycle with the appearance of 
the spectrum determined by the heteroatom. ·· · 

0 
The chemical shift of 3.00 for the two a. methylenes suggested that X might be a plus

charged nitrogen and the correspondence with the spectrum of piperidine hydrochloride (figure 2) 
was reassuringly close . . Based on the chemical shifts of the dimethylene protons and the fact that 

this group had to be attached to the nitrogen, the N-~-hydroxyethylpiperidine structure was 
proposed. 

Further suppon for a positively charged nitrogen was provided by the upfield shifts of the 
3.00 ppm and 3.12 ppm signals upon addition of alkali. 

A search of the patent literature disclosed that the proposed structure was patented by Merck 
as a coccidiostat! This was good news and bad news. The good news was that the reputation of 
the spectroscopist went sky-high among the biochemists for arriving at a structure solely from nmr 
which turned out to have the biological activity known to be present. The bad news was_ that one 
could not expect credit for reinventing the wheel. 
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/... 
Dr. Bernard,J. Shapiro 
Page 2 

It remained only to~onfinn the proposed structure by a direct comparison with an 
authentic specimen. The spectrum of a commercial sample of free base (figure 3) showed 
the expected similar profile, the differences reasonably attributed to the absence of a 
positive charge on the nitrogen. Identity of the rwo products would be established if the 
spectrum of the combined solutions showed that all characteristic peaks superimposed. 
Given the foregoing findings there was little reason to doubt the outcome. Hence, it was a 
shock when the spectrum (figure 4) revealed that the two substances were different. A 
bigger shock followed two weeks later when an overnight experiment on a metabolite 
showed, in addition to signals from the metabolite, a series of five multiplets suspiciously 
similar to those in figure 1. A blank run on our D20 indicated that our proposed structure 
was merely an extremely low-level contaminant in our solvent. 

This sequence of events gives new meaning to the term "red herring". The chance 
of an artifact mimicking the spectral features of any therapeutic agent is most unlikely. The 
odds against its mimiddng a structure having the biological properries known to be present 
would seem to be astronomical. 

This is yet one more example of the rule that purity requirements vary inversely 
with sample size. We now have initiated a policy of segregation in which solvents and nmr 
tubes are set aside to be used exclusively for very low-level samples. Separate tubes 
minimizes the risk of accidental contamination from incomplete cleaning of tubes used for 
milligram sized samples. Prior to use an overnight spectrum is obtained on all new lots of 
"100%" solvents so that the above described embarrassment will never recur. 

~ 
B. Arison - 594-5394 
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With Varian's UNITYplus 
Improve the detection and quantitation of 
low-level signals with the ultra-flat baselines 
and increased dynamic range available from 
Varian's Digital Signal Processing (DSP). 

Go ahead and limit your spectral width to a 
region of interest. Achieve single or multi
dimensional nan-ow bandwidth spectra 
without introducing aliasing artifacts, and 
tal{e advantage of the natTow bandwidth to 
increase digital resolution without excessive 
data-storage requirements. 

You can exercise your option to apply 
DSP dwing data processing or data 
acquisition. You can also choose from the 
high-peif01mance digital filters provided 
by V aiian or use your own customized 
filter function. 

Don't limit your Digital Signal Processing 
capability. Demand the higl1est DSP 
peifo1mai1ce and flexibility for all of your 
NMR expe1imental needs. 

Varian Associates 3120 Hansen Way, Bldg. 4, Palo Al to, CA 94304-1030, U.S.A. Tel: 1-800-356-4437 • Varian 
International AG Kollerstrasse 38, CH-6303, Zug, Switzerland Tel: (42) 44 88 44 • Varian GmbH Alsfelderstrnsse 6, 
D-6100 Darmstadt, Germany Tel: (0 61 51) 70 30 • Varian Instmments Ltd. 3rd Matsuda Bldg. , 2-2-6 Ohkubo-Shinjuku, 
Tokyo, Japan Tel: (3) 3204-1211 
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Digital Signal Processing 
for all Applications 

Fig1tre A: Varian's 
digital filters 
71rovide both very 
shm·p signal c1ttoff 
1·esponse at the 
edges of the 
bandwidth and 
extremely flat 
signal response 
within the chosen 
bandwidth. 
.Al) Profile of the 
signal amplitude 
1·esponse for a 1 
kIIz analog filter 
.t\2) Profile of the 
signal amplitude 
response f01· a 
1 kIIz digital filter. 
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Figure B: Varian's 
digital filters 
provide the 
capability to limit 
the specb·al width 
to a region of 
interest witho1tt 
introducing 
aliasing artifacts. 
Bl) .30011g of 
sucrose in D2O, 
spectral width 
l0kHz 
B2) 30011g of 
sucrose in D2O, 
using digital 
filtering to restrict 
the spect,·al width 
to 1 llllz, with 
elimination of the 
IIDO peak 
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Figure C: Varian's 
digital filters 
provide increased 
sensitivity for low 
level signals in 
high dy11amic 
range samples. 
Cl) Spectrum of 
dilute commercial 
soap solution in 
II2O, collected 
using a 5 kIIz 
analog filter. 
02) Spectrum of 
dilute commercial 
soap solution in 
II 20 collected 
using over
sampling and 
digital filtering. 
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Figure D: Varian's 
cligitalfilters can 
be applied during 
data processing or 
data acquisition. 
Dl) Water
suppressed NOESY 
specb·umofl mJVI 
lysozyme in 90% 
II20. 
D2) Water
suppressed NOESY 
spect111m of 1 mM_ 
lysozyme in 90% 
II2O using digital 
filtering solvent 
subb·action to 
remO'!Je the 
residual water 
signal. 
DJ) Water
suppressed NOESY 
specb·um of 1 mM 
lysozyme in 90% 
II2O using digital 
filtering to 1·est1·ict 
data acc11dsition 
to the fingerprint 
regio11. 
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The Case of the I nuisible Methylene 

Schering-Plough 
Research Institute . 

2015 Galloping Hill Road 
K-15-0450 
Kenilworth NJ 07033-0539 
(908) 298-3957 
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Dear Barry: 
(908) 298-7006 [FAX] 
January 28, 1994 (recd. 2/3/94) 

One of the greatest worries of the day to day practicing NMR spectroscopist is 
providing Incorrect structural information based on results derived from routine spectra. We 
recently encountered an example where this could have happened to us, but for fortune. In the 
case described here, a combination of routine 1H, 13C and DEPT spectra suggested that a 
particular carbon in a compound of interest was quarternary. Fortunately, however, this 
assignment was inconsistent with other information available. As it turns out, the "quaternary" 
was a methylene carbon. We would like to share this experience with your readers. 

Shown below in Fig.1 is the relevant structural fragment. At 400 MHz and 25° in CDCl3, 
the two protons at C-2 appear as a broad multiplet (2.7 ppm) while no obvious (except in 
hindsight) resonance is observed that would correspond to protons on C-1 (Fig.2e). In the 13C 
spectrum (Fig. 3d), C-1 (24 ppm) and C-2 (30.6 ppm) are sharp and the DEPT spectrum (Fig. 
3c, 8 = 135°) clearly indicates that C-2 is a methylene. C-1, however, appears to be a 
quaternary. As stated above, this assignment was inconsistent with other data, so we 
decided to look at the spectra as a function of temperature. 

As the sample was cooled progressively from 25° to -25°, the proton NMR spectrum 
was observed to change dramatically (Fig. 2). At the lowest temperature, relatively sharp 
multiplets appeared (3.3, highly overlapped, and 2.3 ppm) which were assigned to the C-1 
protons. In addition, the broad resonance for C-2 broke into two resonances (2.6 and 2.9 
ppm, the latter overlapped with other peaks). When the DEPT spectrum was repeated at -30° 
(Fig.3b) the carbon peak at 24 ppm revealed its true identity to be a methylene. Apparently, 
at 25° the short, exchange induced T2 causes the magnetization due to C-1 protons to decay 
to zero by the end of the 1/J DEPT delay (7 ms), thereby giving rise to no signal. Note also 
that the 25° undecoupled 13c spectrum (Fig. 3a) correctly identified the 24 ppm peak as a 
methylene without the need for more "modern" techniques. 

We are currently working to identify the exchange process responsible for this effect. 

Sincerely, 

~LL 
Min Chu .,, (} 

H~1 »¥~2-

--;~ 
Tze Ming Chan 

~ 
Mohindar S. Puar C. Anderson Evans 

Figure 1 
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CENTRE DE RECHERCHES DU 
SERVICE DE SANTE DES ARMEES 
U.BIOPHYSIQUE 
24, Av. du maquis de Gresivaudan 
38702-LA TRONCHE cedex 
FRANCE 

La Tronche, January 20, 1994 

(received 1/26/94) 

ABOUT THE USE OF HIGH RESOLUTION 14N-NMR FOR THE IDENTIFICATION OF LIPID 
SPECIES IN CEREBRAL EXTRACTS. 

Dear Pr Shapiro, 

One of the problems arising when the study of lipid extracts of cerebellum are undertaken is the 
identification of the main classes of lipids, gluco- and phospholipids. 1 H-NMR spectroscopy was the firstly 
used, due to its intrinsic sensitivity. Unfortunally the main part of the spectra is strongly overlapped by the 
resonances of cholesterol, and several informations , i.e. the chain length and unsaturation could only be drawn 
from these experiments (1). 13C-NMR experiments gave further informations about the acyl chains and the 
glycerol moieties (2) and allowed the identification of several species (phosphatidyl choline and -ethanolamine 
for instance). Furthermore several resonances of the glucidic part of the glucolipids in the 45-76 ppm and 80-
11 0ppm regions could be identified after a careful analysis. Despite the severe overlapping of the methine and 
the carbonyl groups resonances, those attributed to the chains of the glucolipids could also be partially attributed 
. Thus we tried to estimate the relative importance of gluco- and phospholipid composition by using l 4N
NMR. Since 14N has a spin different fron1 1/2 (I=l), the lineshape and relaxation is generally governed by 
electron field gradient in organized systems. Under theses conditions no information is easily obtained in terms 
of chemical shift. However the very few studies published on the subject (3-4) showed that high resolution 
spectra can be obtained when fast isotropic motions occurs, such as in liquids . 

We present here a 14N-NMR spectrum (bottom) of a total lipid extract of a cerebellum recorded at 
28MHz (9.4T). The attribution of the two groups of resonances was obtained by recording similar spectra of 
pure phospholipids (the 14N resonances of ethanolamine, choline and serin are very close and constitute the 
upfield group ofresonances), or ceramide as a model ofsphingolipid ( the amide resonance is found at the 
downfield part of the spectrum). These two resonances are present on the spectrum recorded on sphingomyelin; a 
sphingolipid bearing a phosphocholin headgroup. We hope, if any quantitation of such spectra is possible, to 
obtain an appraoch of lipids metabolism perturbations associated with pathological situations -i.e. tumour or 
ischemia-. 

Sincerely yours, 

J.C.DEBOUZY, F.FAUVELLE, C.NEMOZ E.SA.M-LAI 

~~~~ #~' ---
(I) I.L. Kwee, T.Nakada and W.G.Ellis, Magn.Res. in Medicine(l991), 21:49-54. · 
(2) U.Sonnewald, N.Westergaard; E.lsem, T.B.Milller, A. Schouboe, S.B.Petersen and G.Unsgard, Int.J. of 
Oncology, (1993), 2: 545-555. 
(3) T.A.Thorpe, K.Bagh, A.J.Cutler, DJ.Dunstan, D.D.Mc Intyre, and H.J.Vogel, Plant.Physiol. (1989), 91: 192-
202. . 

(4) U.P.Lungberg, R.G.Weich, P.Jensen, HJ.Vogel, Plant.Physiol. (1989), 89:1380-1387. 
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Figure 1114N-NMR sp~ctra of bottom) total li~id extract of c~rebr~l tissue in CDCI3 , middle) of pure 
ceramide, top) of phosphatidylcholine/phosphat1dylethanolamme mixture. 

Postdoctoral Position Available: Solid State NMR Spectroscopy 

1bere is an opening in my lab for a person to work on applications of solid state nmr to 
the study of materials. Requirements are a Ph.D. in Chemistry or Physics and some familiarity :: 
with solid state CPMAS NMR methods. Familiarity with Varian Sun-based (VXR/U >HTY) 
instruments is also advantageous. A one year appointment is available immediately, with renewal 
for a second year based upon availability of funds and mutual agreement. Three instruments are 
available for this work; a home-built 200 MHz solids instrument, a Unityplus-200 instrument 
dedicated to solids, and a Unityplus-600 with a supersonic MAS solids accessory. Between 
these instruments we have the capability to perform triple resonance solids experiments such as 
REDOR, variable temperature (-150° to+ 250°), multinuclear experiments, and wide-line NMR. 
Interested applicants should have at least two letters of reference, cv, and copies of publications 
sent to: Prof. Peter Rinaldi, Department of Chemistry, The University of Akron, Akron, Ohio 
44325-3601. (cv's can be sent to plr@atlas.chemistry.uakron.edu). 

The University of Akron is and equal opportunity employer. 



Specially designed 

SYMMETRICAL NMR IvIICROTUBES 
for Aqueous samples 

This unique NMR microtube is made of a special type of hard glass which has an excellent 
chemical durability and a magnetic susceptibility which matches that of D20. Therefore, the 
best resolution of a sample can be obtained in a D2O or H2O solution. 

1· . 180mm 
·I Outertube 

Iii I 4.20 ± 0.01 mm 

_.1._ 

4.965 1.005 mm 

1=1 -r-

~ 15mm-+ 25mm 1 
180mm 

Insert 
_..!_ .....L. 

4.17-:8:&ismm 4:1 i .02mm · 
--r -t-

Complete Set 

~ 

Sample Capacity • 
i ( 

SHIGEMI SYMMETRICAL 5mm NMR MICROTUBE SYSTEM 

complete Insert Outertube 
set length ID OD length ID OD Bottom* 

length 
cmm) <mm) cmm) cmm) cmm) cmm) cmm) 

BMS-0058 180 2.6 4.1 180 4.2 4.965 8 
BMS-005V 180 2.6 4.1 180 4.2 4.965 15 

*For best results, choose the one that matched your probe coil height most closely. 

SHIGEMI, INC. 
4790 Route 8 • Allison Park, PA 15101 • USA 
. Tel: (412)444-3011. Fax: (412)444-3020 



Specially designed 
Thin Wall NMR sample Tube 

Shigemi'.s high precision thin wall NMR sample tube has a unique construction. The 
wall thickness of this particular tube is reduced only around the position of the 
detection coil. The result· of this new invention allows an increase in the sample 
volume and higher sensitivity without sacrificing Its mechanical strength. 
Therefore, there is no need for special handling during routine usage of our 
Shigemi NMR tubes. 

PP■ Flg.1a Flg.1b 

The spectra of 20mm sucrose In D20 
were obtained with a slngle scan 
without apodlzatlon prior to 
Fourier transfOrmatlon on a Bruker 
AMX-600 spectrometer at 298 K. By 
using Shigemi high quality smm 
standard tube <Flg~1a> and the 
Shigemi highly sensitive thin wan 
5mm tube <FIQ.1b>, the spectra 
confirms a sensitivity enhancement 
Of about 10%. 

--------- 180mm -----------:> 

~ 40mm ➔ 

PST-001 and PST-002 

----------- 190mm -------------
~ 50mm ---+ 

) 
STS-001,STS-002, ST10-001, and ST10-002 

....................................... ~ ......................................................................................................................................... 
O.D. 

(mm> 

5 

8 

10 

concen-
Product Wall tricity /Camber OD ID 
Number <mm> (µ) <mm> <mm> 

PST-001 0.21 20/8 4.96 + 0.00 · 0.01 4.54 :t 0.01 
PST-002 0.21 40/15 4.96 + 0.00 • 0.01 4.54 :t 0.01 
STS-001 0.25 40/8 8.00 + 0.00 • 0.01 7.52 :t 0.01 
STS-002 0.25 50/15 8.00 + 0.00 • 0.01 7.52 :t 0.01 
ST10-001 0.25 40/8 9.98 + 0.00 • 0.01 9.52 :t 0.01 
ST10-002 0.25 50/15 9.98 + 0.00 • 0.01 9.52 :t 0.01 

SHIGEMI, INC. 
suite 21, 4790 Route a• Allison Park, PA 1s101 • USA 

Tel:(412)444-3011 • Fax:(412)444-3020 

Price Each 
1-99 100+ 

$15.00 $13.50 

$13.00 $12.00 

$31.00 $28.00 

$27.00 $25.00 

$36.00 $32.00 

$32.00 $28.00 
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Generalized Curve Fitting for the Analysis of Relaxation Data 

Dear Dr. Shapiro, 
NMR relaxation parameters contain a wealth of information about dynamic properties 

of molecules under study. We are using the spin-spin relaxation rates for the estimation of 
k0Jf in systems 

L+P •LP 
where Lis a small ligand (peptide), Pis a large substrate {protein) and LP is a complex 
between them. It is often hard to find a singlet in 1H-spectra of peptides or proteins that 
would be suitable for T2 experiments. There may be number of doublets but it is not possible 
to use the CPMG spin-echo method because of the cosine modulation of the resonance 
intensity decay. We utilize Norwood's approach to substitute the multiple echo method by the 
z-filtered one-echo pulse sequence {Norwood T.J., JMR Series A, 1fl.L 109 {1993)). 
Experimental data are processed using the following equation for curve fitting 

I{t) =I{tr)cos{1tfk/)e·//l'2 

Bruker company delivers a software package for the calculation of T1 and T2 

relaxation times but with no allowance to incorporate cosine modulations. The software 
package FELIX does not offer the option for the calculation of relaxation times. We decided 
to create our own programs for this purpose. 

Experimental data from our AMX 500 NMR spectrometer are processed in FELIX 
{Hare Research Inc., Seattle, WA) by a series of macros following the concept of saving JD 
spectra into a matrix for more convenient handling. The next step includes the creation of an 
ASCII file that contains intensities of particular resonances. This ASCII file serves as an input 
for a home-made program utilizing the Levenberg-A,f arquardt least-square algorithm Jo; 
nonlinear fitting {Press W.H., Flannery B.P., Teukolsky S.A., Vetterling W.T.: Numerical 
Recipes in C., Cambridge University Press, Cambridge 1988). The advantage of this 

· approach is the larger flexibility in comparison with the Bruker software. 
One example of the curve fitting of T2 experimental points for an 11 residue peptide 

{Ile-,(cH) is given in Fig. 1. The coupling constant is 6.8 Hz and the spin-spin relaxation time 
is 181 ms. Fig. 2 contains the curve fitting for selective T1 experimental data of the same . 
peptide {TyrNnJ· The spin-lattice relaxation time is 333 ms. 

Sincerely Yours, 

·T) i, c I /-::_ f-r-
Richard Hrabal 
NMR Laboratory 

6100, avenue Royalmount 
Montreal (Quebec) Canada 
H4P 2R2 

✓///hr--
Herve Hogues 

6100 Royalmount Avenue 
Montreal, Quebec, Canada 
H4P 2R2 . 

~-~ 
Feng Ni 

Canada 
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Universite de Lausanne - Faculte des Sciences 

INSTITUT DE CHIMIE MINERALE ET ANAL YTIQUE 

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

. tel. (021) 316 38 00 fax. (021) 316 38 01 

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

USA 

31 January, 1994 
(received 2/4/94) 

FIRST HIGH-PRESSURE, HIGH-RESOLUTION PROBE FOR NORMAL BORE 
SUPERCONDUCTING MAGNETS 

Dear Prof. Shapiro, 

For many years we have been developping high-pressure, high-resolution NMR probes using pressure 

vessels. in our institute A first probe design for wide-bore 4.7 T magnets was published in 1983.1 In 1990 we 

built the first probe of this kind for a 9.4 T wide-bore magnet working up to 400 MHz.2 About two years ago 

40mm 

support 

thermal isolation 

Berylco vessel 

double helix for 
thermostatization 

thermostatization 
in- and outlet 

. pressure fluid 
~ inlet 

Eig,_1 Schematic drawing of 
the normal-bore multinuclear 
high-pressure probe 

we had to replace the old 4. 7 T wide-bore 

magnet by a normal-bore one. We decided 

therefore to construct a high-pressure probe 

for this type of magnet. Further advantages 

of the smaller diameter are the possibility to 

extend the frequency range by using higher 

field magnets (14.1 T), the easier shimming 

and the reduced weight, making this probe 

much convenient. 

The Figure 1 shows the first high

pressure high-resolution probe fitting into a 

normal-bore (40 0 mm) cryomagnet. At 

the moment it works up to frequencies of 

200 MHz and features the possibility of a 
2H lock. The pressure vessel is machined 

from Berylco-25 and has an external 

diameter supporting the pressure of 16 mm, 

an inner diameter of 11 mm at the level of 

the coil and an inner length of 140 mm. A 

double helix is cut at the outside the vessel 

for circulation of the thermostating liquid. 

-20mm 

Berylco plug 

RF leadthrough 

vespelsupport 

solder plate 

NMR coil 

glass support 

ordinary NMR 
tube 

Macor piston 

Macer cap 

Fig. 2 Schematic 
drawing of the NMR 
insert and the sample 
container 



r---------------------------~ ••• Current Data Parameters*** 

200 MHz resolution test 

15 10 5 0 
(liz) 

I I 

100 50 0 -50 -100 
(Hz) 

-5 -10 -15 

NAME : HPNBPU90 
EXPNO : 80 
PROCNO 
••• AcquisiUon Parameters ... 
AQ mod : 
NS-
SW : 
SW h : 
TD-
TE 

qseq 
1 

2.9991 ppm 
600.240 Hz 

8192 
297 K 

••• Processing Parameters ... 
LB : 0.00 Hz 
SF : 200.1399581 MHz 

~ Resolution and lineshape test perfonned at 200 MHz 1H resonance using CHC1
3 

in acetone-d6 
(room temperature, ambient pressure) 

Two NMR inserts with NMR coils having 2 or 4 turns were built to obtain maximum sensitivity at 

various observation frequencies. The sample container is an ordinary 5 mm Wilmad tube, cut to a length of 50 

mm. · Closing and pressure transmission is achieved by two mobile macor pieces, a piston and a cap. The 

sample volume is about 1ml. The resolution obtained is about 0.5 Hz (1H, 200 MHz, no sample spinning). 

B. Moullet L. Helm A.E. Merbach 

1 D.L. Pisaniello, L. Helm, P. Meier, A.E. Merbach, ].Am.Chem.Soc. 105, 4528 (1983) 
2 U. Frey, L. Helm, A.E. Merbach, High Pressure Research, 2,237 (1990) 

::-



The unique channel modularity design of the ChemagneticsrM CMX spectrometer gives you 
the NMR flexibility you need for solids, liquids and microimaging. The CMX offers the range 
of capabilities required for today's wide variety of experiments by supporting multiple 

" channels. And the CMX design allows new channels to be added easily and affordably All 
this adds up to a "no-compromise" approach to experimental capability. 

Chemagnetics utilizes the latest technology to put multi-channel flexibi lity in the hands of 
the spectroscopist. Dual 16 bit, I MHz digit izers offer maximum dynamic range over the 
widest bandwidths. And each RF channel in the CMX is equipped with its own pulse 
programmer, so experiments are never limited by pulse programmer capacity. 

The CMX is designed to start small and grow, providing the whole spectrum of NMR 
capabilities as they evolve, when you need them. Multi-channel capability with the CMX -
flexibility for tomorrow, available today from Chemagnetics. 

One Channel 

Solids Liquids 

• MAS • NOESY 
• DOR • TOCSY 
• Wideline • COSY 
• CRAMPS • Proton/ Fluorine 

Two Channels 

Imaging Solids Liquids Liquids+ Imaging 

Three Channels 

• Rotational Reson=ce 
• CP/MAS 
• HETCOR 

• HCCH-TOCSY 
• Reverse Detection 
• HETCOR 
• X-Decoupled 

■ 1H, 19F, Gradient Field 
Spectroscopy 

Solids Liquids Liquids+Imaging 

• REDOR • Triple Reson=ce • H/X Gradient Field 
• 1H, 13C, 15N, illv!QC-TOCSY Spectroscopy 

Four Channels 

Liquids Liquids+Imaglng 
• Adv=ced 4-ch=nel • Multi-Ch=nel Gradient 

Solution State Field Spectroscopy 

Chemagnetics 
Dedicated to Design Excellence 

CMX 
Multi .. channel 
Applications 

Corporate Headquarters 
Chemagnetics. Inc. 
2555 Midpoint Drive 
Fort Co llins, Colorado 80525 
303- 484-0428 
1-800-4 OTSUKA 
Fax 303-484- 0487 

Europe - u_K_ 
Otsuka Electronics Europe, Ltd . 
Claro Court Business Centre 
Claro Road 
Harrogate. HGI 4BA 
United Kingdom 
Phone 0423 531 645 
Fax 0423 531 647 

Europe - France 
Otsuka Electronics Europe. SARL 
"Le Copernic" 
Park d'lnnovation 
67400 Strasbourg-lllkirch , France 
Phone 088 66 82 00 
Fax 088 66 82 04 

Japan 
Otsuka Electron ics Co., Ltd . 
2F Hashikan-LK Building 
1-6, Azuma-Cho 
Hachioji, Tokyo 192 
lapan 
Phone 0426--44-4951 
Fax 0426--44-496 1 



The introduction of the Variable Amplitude Cross Polarization (VACP) technique by Professor Steve 

Smith at Yale University at the 1993 ENC may completely change the approach to optimization of 

solid state NMR experiments. This technique produces high quality solid state CP/MAS data, even on 

samples where the match condition may be impossible to Qptimize, such as weakly coupled systems. 

-This opens up great potential for effective quantitation and comparison of data from different 

samples. 

The results shown below obtained at Chemagnetics combine the unique design of the high-speed 

CMX linear amplitude modulator, amplifier technology, and the ease-of-use, high-speed double 

resonance Pencil"' spinning probe to demonstrate the power of this technique. 

This power to implement new and future techniques lies at your fingertips when you invest in the 

CMX design philosophy. While others attempt to emulate its flexibility and modularity, the CMX 

continues to evolve into the most effective, versatile NMR spectrometer available_ 

Call to find out more about state of the art performance with the Chemagnetics CMX, the 

revolutionary and evolutionary NMR system. 

Variable amplitude cross polarization (VACP) 
under-2 .6 KHz mismatcli condition 

VACP under normal matcli condition 

VACP under +2 .0 KHz mismatcli condition 

____ ]~1 
Deliberate "mismatcli" of -1 . 9 KHz 

Normal "ideal" matclied conditions 

Deliberate "mismatcli" of+ 1.4 KHz 

Chemagnetics would like to thank Professor Steve Smith for suggestion of this work and useful discussions during its implementation. 

Chemagnetics™ 

Variable 
Amplitude 
Cross 
Polarization .... 
The latest 
Technique from 
Chemagnetics 



Francis Bitter 
National Magnet Laboratory 

Massachusetts Institute of Technology 
Building NW14-
Cambridge, Massachusetts 02139 

Telephone 617-253-

Dr. Bernard L. Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, Ca. 94303 
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I I February, 1994 

(received 2/17/94) 

Ferromagnetic Shimming of a· 600 MHz NMR Magnet 

Dear Barry, 

We thought we would drop you thi1, note to fill your readers in on some interesting successes we have 
had with ferromagnetic shimming of a 14 Tesla NMR magnet built here in our lab. Unfortunately, this magnet 
initially had inadequate homogeneity for the high resolution studies for which we wished to use it. Most of the 
techniques we have applied evolved from research in the area of MRI magnets done here at MIT's Magnet Lab 
several years ago. 

Three key technologies were used in shimming this magnet. First, the magnetic field inhomogeneities 
were mapped using a mapping system developed by Resonance Research Inc. to map the inhomogeneities with 
a high degree of accuracy. Second, a very powerful ferromagnetic shimming technique was developed and 
tested by researchers at the Francis Bitter National Magnet Lab. Third, a high performance room temperature 
shim system, built by Resonance Research Inc., wa.1-, installed to shim out axial inhomogeneities through the 
8th order and radial inhomogeneities to the 6th & 7th order. 

The ferromagnetic shimming technique, as tested here at MIT has valuable implications for magnet 
suppliers throughout the world . Magnets which fail to meet the stringent requirements of high resolution NMR 
are currently dismantled or relegated to lower resolution types of research. Many more of these magnets might 
be made useful for high resolution experiments. While we do not recommend sacrificing good design and 
manufacturing practices, the availability of this additional shimming method will undoubtedly be of increasing 
importance as the cost of higher and higher field magnets rises. 

The computer code for designing the 
ferromagnetic shim matrix was developed 
by Bill Punchard for shimming whole body 
MRI magnets and modified by Emanuel 
ao~r·w for designing a miniature set of 
,hir .s for the MIT 600 MHz magnet. The 
results of this first attempt at ferromagnetic 
shimming were carried through the 3rd 
order, successfully reducing the largest 
inhomogeneities by more than 90%. 
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The map data on the right, reflecting 
a helical scan along the z-axis at a radius of 
2.5mm, shows the dramatic improvements 
made by combining the ferromagnetic shim 
matrix and a room temperature shim system 
purchased from Resonance Research Inc. 
Over the central region of the map, the data 
reflects an improvement in field 
homogeneity of from 5 KHz to better than 
20 Hz. Frequency [Hz] 

The field map shows that dramatic improvements were made, but by itself it cannot demonstrate the 
viability of the magnet for high resolution NMR work. Only through NMR experiments can this be shown. 
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To demonstrate the feasibility of acquiring proton spectra in water on a ferroshimmed magnet, we show 
a 2D NOESY spectrum of a ragweed allergen protein Ambrosia trifida measured in 90% H20 / 10% D20. 
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This R-1500 FT-NMR spectrum of crotonaldehyde represents a 16 pulse acquisition; each pulse was 1 O µsec with a pulse inteNal of 5 seconds. 

HIGH RESOLUTION DIGITAL 

60 MHz NMR. GET THE WHOLE 

STORY IN FIVE SECONDS. 

Digital is the new wave in high

resolution 60 MHz NMR spectroscopy. 

That's because it's not only faster than old 

analog technology, but it extends the 

application beyond the acquisition of a 

simple spectrum. And only Hitachi has it. 

Hitachi's R-1500 60 MHz FT-NMR 

acquires a full spectrum in five seconds. 

But speed is just part of the story. 

The R-1500 will also perform FT experiments, such as solvent suppression, Ti relaxation time 

measurement, and Gated Decoupling. And you can manipulate FID data by applying various apodization 

functions. The result: substantial increases in sensitivity and enhanced resolution. 

For a simpler approach to digital 60 MHz NMR, Hitachi offers the R-1200 

Rapid Scan NMR spectrometer. It can acquire a quality, high-resolution 

spectrum in only 10 seconds. The R-1200 is also remarkably sensitive, 

accumulating up to 256 scans for enhanced signal-to-noise. 

Both systems come with a permanent magnet and our exclusive five-year warranty to ensure 

near-zero maintenance. Over time, the cost of ownership is among the lowest in the industry. 

Faster speed, increased sensitivity and better resolution. Only in digital spectroscopy 

and only from Hitachi, the world leader in 60 MHz NMR, with the industry's best nationwide 

sales, service and applications support network. For the rest of the story, call 800-548-9001 . 

HITACHI 
Hitachi Instruments, Inc. , 3100 N. First Street , San Jose, CA 95134-9953 



FAX FOR IMMEDIATE INFORMATION 
ON HITACHI'S DIGITAL 60 MHz NMR 

I am interested in the: 

□ R-1200 Rapid Scan cw Spectrometer 
□ R-1500 FT-NMR Spectrometer 

NAME: 

POSITION: 

COMPANY: 

ADDRESS: 

CITY: 

BUSINESS PHONE: 

FAX to: 408-432-0704 
Attn: S. Lee 

STATE: ZIP: 

YES □ No □ Do YOU USE AN NMR SPECTROMETER IN YOUR WORK? 

IF YES, PLEASE LIST MANUFACTURER AND MODEL: -----------
APP LI CAT 10 N ( s): ____________________ _ 

ARE YOU CONSIDERING AN NMR SPECTROMETER FOR PURCHASE? YES O No 0 
IF YES, AT WHAT FIELD STRENGTH? ---------------
1 F YES, WHEN DO YOU NEED IT? ----------------
HAVE YOU DISCUSSED YOUR APPLICATION(S) 

WITH A HITACHI REPRESENTATIVE? 

YEs o No O 

IF NO, WOULD YOU LIKE A HITACHI 

REPRESENTATIVE TO CONTACT YOU? 

YES o No o 

ALL NMR PRODUCTS ARE COVERED 

BY THE HITACHI 5 YEAR "\'VARRANTY 

HITACHI 
Hitachi Instruments, Inc., 3100 N. First Street , San Jose, CA 95134-9953 
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Dr. Bernard L. Shapiro 
T AMU NMR Newsletter 
966 Elsinor Ct. 
Palo Alto, Ca 94303 

Amoco Corporation 
Amoco Research Center 
P.O. Box 3011 
Naperville, IL 60566-7011 
708-420-5111 

Title: 2D 29Si NMR Investigation of the Structure of Dealuminated Mordenite. 

Dear Barry, 

We were interested in trying some of the 2D 29Si NMR techniques which Colin Fyfe has popularized for the analysis 
of dealuminated zeolites in recent years. We had a sample of g_e§.luminated mordenite (DAM) which seemed like 
a good candidate to test out our sequences. This sample had also been studied by Klinowski, [l.W. Kolodziejski, 
P.L.Barrie, H. He and J. Klinowski, J. Chem. Soc. Chem. Commun., 961 (1991)] using J-scaled COSY. 

Mordenite is a zeolite that consists of 48 tetrahedral sites (t-sites) per unit cell (uc). There are four 
crystallographically distinct t-sites with the relative intensity ratio of 1: 1 :2:2. The data on DAM are summarized 
below. 

t-site #/uc neighbors TOT angle Shift(calc)8 Shift(obs) 
Tl 16 Tl, Tl, T2, T3 150.4 -111.8 -113.0 
T4 8 T2, T2, T3, T 152.3 -113.0 -114.0 
T3 8 Tl, Tl, T3, T4 153.9 -114.0 -115.8 
T2 16 Tl, T2, T2, T4 158.1 -116.6 -116.0 

a. 6 = -0.6192 x (TOT angle) -18.68 

The chemical shift calculated from the TOT angles would give the order of sites as Tl, T4, T3, T2, but the 
differences in calculated values are small enough to make these assignments tentative. The peak at -113 ppm is due 
to either Tl or T2 because it is twice as intense as the -114 ppm peak, and it is assigned to the Tl peak because 
it has the smallest TOT angle. Since the Tl site has a T3 neighbor but no T4 neighbor, and the reverse is true for 
the T2 site, a COSY experiment should distinguish the correct order. Klinowski reported the order Tl, T3, T2+T4, 
because his J-scaled COSY spectrum showed a cross-peakbetween the -113 and -114 ppm peaks. 

Our double-quantum filtered COSY spectrum (Figure I), although noisy, is better resolved in the region near the 
diagonal than was Klinowski's spectrum. We did not detect a cross-peak between the peaks at -113 and -114 ppm, 
which led us to assign the peak at -114 to T4 and the order of peaks to Tl, T4, T2+T3. To confirm our T3/T4 
assignment, the INADEQUATE spectrum shown in Figure 2 was obtained. Again we see no indication of coupling 
between the -113 and -114 ppm peaks. Although partially resolved, the peak at -116 ppm cannot be used with 
confidence to determine the relative shifts of the T2 and T3 sites. 

G. Joseph Ray Christopher H. Cullen 

426-29 
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Figure 1. 
29Si Double-quantum filtered 
COSY spectrum. 

Figure 2. 
29Si INADEQUATE spectrum. 
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INRA THEIX 

Professor B. L. SHAPIRO 

966 Elsinor Court 

Palo Alto 

63122 Ceyrat - FRANCE California 94303 - Etats Unis 

Dear Dr Shapiro Theix, 1994 junuary 31 
(received 2/7/94) 

STUDY OF THE WATER DIFFUSION COEFFICIENT IN 
COLLAGEN FIBERS BY lH NMR 

426-33 

To measure the anisotropic behaviour of the water diffusion coefficient in oriented hydrated

collagen fibers, two pulse sequences were used and compared. With Pulse Gradfont Stimulated Echo 

(PG-STE)1method, Dis measured from the extent of signal attenuation as a function of the strength of a 

pair of magnetic field gradient pulses (Fig. 1), while with the One Echo -Constant-Time, Pulse, and 

-qradient -amplitude (OE-CTPG)2 method, the magnetic field gradient pulse and the length of the echo 

sequence are constant and hence D is obtained from the attenuation of the echo amplitude as the function 

of time (Fig. 2). 

All experiments were performed at 25°C on a Bruker AM400 spectrometer equipped with the micro 

imaging accessory. For the PG-STE method, the gradients varied from 0.5 to 10 Gauss/cm in increments 

of 0.5. For OE-CT PG, a gradient of 2 Gauss/cm was used. Hydrated-collagen samples were placed in a 

solenoid coil with the principal fiber axis in a position perpendicular to t):ie static magnetic field Bo. 

The two methods showed the isotropic behaviour of D in pure water and the values (around 

2.3* lQ-5 cm2/s) were similar to those in the literature. For hydrated collagen, all experiments showed a 

decrease of D in all directions. The results from PG-STE experiment showed a similar behaviour of Dx 

(along the fiber axis) and Dz (across the fiber axis). With the OE-CT PG method, Dy and Dz were alike 

and Dx was greater than Dy and Dz. The last measurement was in agreement with the position of the 

sample in the probe. The restricted behaviour of diffusion was shown by the change in D as a function of 

echo time. With PG-STE method, as many echo times as experiments were performed while the OE

CTPG method needed only one experiment (Fig. 3). These results show that the OE-CTPG method is 

suitable for measuring restricted diffusion in oriented collagen fibers. 

Sincerely yours 

A. TRAORE L. FOUCAT J.P. RENOU 
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Hydrated collagen 
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Fig.3 : Dx as a function of echo time from OE-CTPG. 

1- T. J. Norwood, J. Magn. Reson., A 103, 258-267 (1993). 

2 - J. E. Tanner, J. Chem. Phys., 52, 2523-2526 (1970). 
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A.E. STALEY MANUFACTURING COMPANY 2200 E. ELDORADO STREET DECATUR, ILLINOIS 62525 TELEPHONE 217/423-4411 

February 1, 1994 
(received 2/4/94) 

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

RE: ; Restricted Motions in PFG Diffusion Experiments 

Dear Dr. Shapiro 

At Staley we are now using our pulsed field gradient equipment and routinely apply gradients of 
150 Gauss/cm. We are using Dr. Charles Johnson's LED sequence to minimize eddy current 
effects. However, we found that "starch solutions" do not always exhibit the classical 
exponential decay in diffusion experiments, i.e., plotting M/M0 ('¥) vs g does not fit 
'I' =exp( - (y8g)2 D (~-8/3)). 1 In addition, decay curves do not depend on the diffusion time, 
~- Therefore, the motion of the polyglucoside must be restricted. 

Our decay curves do not seem to fit the mathematical models in the literature, but do match a 
simple parabolic function quite well: 'I' = 1 - (y8gR)2. Although this relation is entirely 
empirical, we hope that R has a similar meaning as that in the other models. R, which is in 
units of centimeters, should give us a measure of the "movement range" in our studies of starch 
solutions. · 

Sincerely, 

iJaP&-
Gary Juneau 

1. Karger, J., Pfiefer, H., Heink, W., "Principles and Applications of Self Diffusion 
Measurements by Nuclear Magnetic Resonance," Advances in Magnetic Resonance, Vol 
12, (1988) 

skd :h:\tamu2 
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Dr. B.L. Shapiro 
TAMO NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

Department of Chemistry 

Professor Gideon Fraenkel 

120 West 18th Avenue 
Columbus, OH 43210-1173 

Phone 614-292-2251 
FAX 614-292-1685 
TELEX 332911· 
Answer Back Code: OSU CHEM UD 

Phone 614-292-4210 
FRAENKEL@OHS1PY 

FRAENKEL@MPS.OHIO-STA1E.EDU 
(received 1/31/94) 

January 19, 1994 
Detectable covalency 
C,U bond in a 
beneyllithimn 

Salar spin coupling, between 13C and directly bonded 6Li ('Li relaxes too fast) is a well documented 
feature of the NMR of numerous organolithium compounds. Surprisingly much of the data fall into a 
simple pattern, that 1J(13C,6Li) ~ 16/n Hz where n is the state of aggregation; apparently there is little 
dependence on the structure of the organic moiety of (RLi)n. In general, the species which don't 
exhibit this coupling are the ones believed to consist of ion-pairs which contain delocalized carbanions, 
the latter inferred from the carbon shifts. Thus, it has been rationalized that one would expect 
minimum C, Li convalency or if there is covalency, these "bonds" would have minimum associated "s" 
character. Carbon, lithium coupling in such species might also be averaged as a result of 
interaggregate C, Li bond exchange, still fast at 150K, below which temperature most of these samples 
freeze. 

One might think there should be a continuum of 13C, 6Li, coupling constants between·those 16/n Hz 
values described above and those for which the coupling is too small to observe. Just lately we have a 
missing link, species 1 in 'IHF-D8• From the non equivalence of pendant ligand and silymethyl 
carbons we conclude the compound exists in the folded structure shown. Furthermore, 

I 

below 240K there is a well resolved 13C (benzyl), 6Li coupling of 2.8 
Hz (7.4 Hz, as expected, for the 7Li species). The carbon analog of 
l(C for Si) shows a broad benzyl 13C resonance which sharpens up 
on irradiating at the 6Li resonance, hence detectable coupling between 
benzyl 13C and 6Li. This implies that in both compounds there is 
detectable C, Li covalency with some associated "s" character. We 
see this because intermolecular C, Li bond exchange is slow due to 
the encapsulated site of lithium. The conclusions drawn here 
probably apply to all benzyllithiums in most of which C, Li bond 
exchange is fast enough to average the carbon lithium coupling. 
Small distortions of coplanarity of substituents on benzyl 

carbon with the phenyl moiety in benzyllithiums have been observed crystallographically. 

Above 240K with increasing temperature, the 13C, 6Li coupling in 1 is progressively averaged due to 
intermolecular C, Li exchange. Line-shape analysis yields M = 5.5 kcal/mole and tJS'# = -35 eu. 

Our very best regards to you and the NMR community for a productive 1994. 

Your sincerely, 

<r oLe 

Gideon Fraenkel 
Professor 

1---T ,...._, 
'.),.),-

Kevin Martin 
Research Assistant 



Maintain Deuterium Lock 
' 

During Deuterium Decoupling 

Perfom1 deuterium-locked quadmple 
resonance expeliments such as 
1J-I(13C, 15N, 2J-Ij with ease utilizing 
Varian's Triple•nmr probe and a four 
channel UNITYplus system. 

Use any of Varian's high-perfmmance 
biomolecular probes to broadband decouple 
deuterium for applications such as line
narrowing in random fraction deuterated 
proteins. Deliver full bandwidth deuterium 
decoupling during the 13C evolution pe1iod 

while maintaining deuterium lock for 
lengthy multidimensional expe1iments. 

You can also broadband decouple 
deutelium dming data acquisition with the 
unique progran1mable sample and hold 
features provided by the UNITYplus 
Adaptive Lock. 

For more information, contact the Vaiian 
office near you. 

Varian Associates 3120 Hansen \Vay, Bldg. 4, Palo Alto, CA 94304-1030, U.S.A. Tel: 1-800-356-4437 • Varian 
lntcnrntional AG Kollerstrasse 38, CI-1-6303, Zug, Switzerland Tel: ( 42) 44 88 44 • Varian GmbH Alsfelderstrnsse 6, 
D-6100 Dnrmstadt, Germany Tel: (0 61 51) 70 30 • Varian Instnnncnts Ltd. 3rd Matsuda Bldg., 2-2-6 Ohkubo-Shinjuku, 
Tokyo, Japan Tel: (3) 3204-1211 

1:rl 9001 
REGISTERED 

varian@ 



Deuterium Decoupling for the 
Most Demanding Experiments 

Probes 

• Robust deuterium lock channel for high-power decoupling 

• Excellent sensitivity and pulse widths 

• Excellent salt tolerance and rf homogeneity 

• Variety of field strengths, frequencies, and configurations available 

Spectrometer 

• High power broadband deuterium decoupling 

• Excellent lock response and system stability with Varian's Adaptive Lock 

• Flexible pulse-sequence software for control of deuterium decoupling and lock 

• Powerful, modular rf subsystem with expansion to 6 rf channels 

I ' 

C:111 your sales rcprcscnt:1tivc. Australia (3) 543 8022. Austria (I) 69 55 450. Belgium (2) 7214850. Brazil (11) 829 5444. Canada (416) 
457 4130. Denmark (42) 84 6166. France (I) 69 86 38 38. Germany (6151) 70 30. Italy (2) 753 1651. Japan (3) 3204 2111. Korea (2) 561 
1626. Mexico (5) 533 5985. Netherlands (3403) 50909. Norway (9) 86 74 70. Spain (01) 430 0414. Sweden (8) 82 00 30. Switzerland (42) 
44 88 44. UK (932) 24 37 41. US 800-356-4437. Other International (415)424-5424. 

MAG-8075/500 

varian@ 



February 10, 1994 
(received 2/17/94) 

15N and 13c CHEMICAL SHIFT CALIBRATION 

Dear Barry: 

Having essentially completed the installation and testing phase of our new NMR 
laboratory, I decided to revisit the issue of 15N chemical shift referencing applying the 
approach we (JACS V.106, p. 1939, 1984) and others have used based on the knowledge of 
the 1 H reference position. The point of this method, which is general to other nuclei, is to get 
accurate chemical shifts for heteronuclei, particularly in multidimensional experiments, while 
avoiding the complication of using internal shift standards for heteronuclei. To do this for 
15N, a standard sample containing 1H and 15N standards, in this case TMS and CH3NO2, was 
run. From the 1D spectra for each of the nuclei the absolute frequency of TMS is measured 
and that of NH3 is deduced using the literature value of -381.9 for the shift of NH3 relative to 
nitromethane. With these numbers and their calculated ratio the O reference position for 15N 
can be determined in any sample. This can be done in one of two ways. The first is to take 
the absolute fre~uency of the O position from the standard sample and add to it the product of 
the ratio of the 5N and 1H frequencies in the standard times the difference between absolute 
frequency of TMS in the standard sample and the frequency of the O 1H position in the 
sample currently under study. This works well if the standard frequencies are available for a 
spectrometer at the same or very similar field to what you are running. Alternatively, one can 
multiply the absolute frequency of the 1H O position in the sample in question by the ratio 
determined in the standard sample to a sufficient number of places, typically 9, to get the 15N 
reference. In my experience, arithmetic errors in the first approach are more obvious s_ince 
you are always comparing to the standard value, and I have tended to use it to be safe. The 
sample in the original report contained CH3NO2 and TMS in CDC13 as a lock. I recently 
became aware of a solvent effect of chloroform on the shift of nitromethane. In order to 
!Jlinimize this perturbation, and taking advantage of more sensitive locks, I repeated the 
experiment now using a 90% solution of CH3NO2 in acetone with a small amount of TMS. 
The solvent effect of acetone is much lower than for chloroform, and its proportion was kept 
to a minimum. The results of the new and more accurate calibrations on a 500 and a 600 
MHz spectrometer are given below. 

TMS = 598,956,768.3 Hz 

TMS = 499,891,209.9 Hz 

NH3 = 60,691,668.3 ratio = 0.101328963 

NH3 = 50,653,456.1 ratio = 0.101328959 

Because of the increased interest in making accurate determination of 13c shifts for use in 
assignment of proteins, measurements have also been made for 13C. At the suggestion of Ad 
Bax, I have checked both TMS and DSS since different groups may use either one. For TMS 
in CDC13 and DSS ( or TSP) in D2O results are 

Memorial Sloan-Kettering Cancer Center 
I27'i York Avenue, New York. New York roo2r 

426-39 
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TMS = 598,956,787.2 

TMS = 499,891,225.1 

DSS = 499,889,884.0 

TMSc = 150,607,677.4 ratio = 0.2514499887 

TMSc = 125,697,641.5 ratio = 0.2514499859 

DSSc = 125,697,083.5 ratio = 0.2514495442 

Thus 13C shifts referred to DSS will be 1.75 ppm greater than those referenced to TMS. 
All measurements were made at 30 C. The ratio for DSS is in very good agreement with the 
one reported by Bax and Subramanian (JMR, V.67, p.565, 1986) of 0.25144954. 

Sincerely yours, 

~~ 
David Live 

New NMR Positions (summer, 1994) 

The NMR laboratory of the Biotechnology Research Institute (BRI) is seeking 
research associates or postdoctoral fellows to join our research team to 
characterize the solution . structure, dynamics and interactions of blood 
coagulation and signal · transduction proteins by NMR spectroscopy. These 
positions will be supported jointly by BRI and by an MRC (Medical Research 
Council Canada) grant and will be initially for two years and extendable thereafter 
depending on the funding situation. The successful candidates will work closely 
with molecular biologists and protein chemists at BRI. Our laboratory is 
equipped with two Briiker (AM-500 and AMX-500) NMR spectrometers. We also 
have access to a Briiker AMX-600 spectrometer located in the NRC laboratories in 
Ottawa. These instruments are connected to a network of Silicon Graphics 
workstations for data processing and molecular modelling. Interested candidates 
should contact Dr. Feng Ni at: 

Phone: (514)-496-6729; Fax: (514)-496-5143 
e _mail: f engni@bobino.bri.nrc.ca 

or send a CV and 2 letters of reference to: 

Dr. Feng Ni 
Biotechnology Research Institute 
6100 Royalmount Avenue 
Montreal, Quebec 
Canada H4P 2R2 
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For High Performance 
NMR/NMRI Applications 

Your NMR/NMRI requirements are pushing the leading 
edge of science and you need AMT RF power tech

nology! Our NEW Models 3446 and/or 3445 operate 
from 10-130 MHz and are conservatively rated at 1000 

watts for low field NMR and currently up to 2000 watts 
for NMRI applications up to 3 Tesla. AMT has brought 
together the highest possible RF performance at a 
most cost effective price. Nobody builds a better 
NMR/NMRI amplifier than AMT ... 

Call AMT today for a price that will really flip your spins! 

3080 Enterprise Street ■ Brea, CA 92621 ■ (714) 993-0802 ■ Fax (714) 993-1619 

Additional Features 
Include: 

■ 10-130 MHz bandwidth for 
use in systems up to 3T 

■ Up to 2000 watts of power 
for imaging 

■ CW power capability for 
decoupling 

■ Blanking delay time less 
than 1 µs for multi-pulse 

CAIVIT 
a Spectrian company 



Models 3445/3446 
10-130 MHz, pulsed, solid-state, 
RF power amplifier systems 

Key Specifications: 

Models: 

Frequency range 
Pulse power (min.) 

3445 

10-130 MHz 

3446 

10-130 MHz 
Other members of AMT's .. 
NMR/NMRI Family: 

into 50 ohms 
CW power (max.) 

into 50 ohms 

2000W 

200W 

1800W 

1000W 

100W 

900W 

3205/3200 ;;. 

Linearity (± 1 dB to 30 dB 
down from rated power) 

Pulse width 
Duty cycle 
Amplitude droop 
Harmonics 

Phase change/output power 
Phase error overpulse 
Output noise (blanked) 
Blanking delay 
Blanking duty cycle 

Protection 

10 ms 20 ms 
Up to 1 0% Up to 1 0% 
5% to 1 O ms typ. 5% to 20 ms typ. 
Second: - 25 dBc max. 
Third: - 12 dBc max. to 30 MHz 

- 25 dBc max. above 30 MHz 

10° to rated power, typ. 
4° to 20 ms duration, typ. 
< 1 0 dB over thermal 
< 1 µ s on/off, TTL signal 
100% max. 

1. Infinite VSWR at rated power 
2. Input overdrive, up to + 10 dBm 
3. Over duty cycle/pulse width 
4. Over temperature 

6-220 MHz, 300/1000 W 

3415/3414 
20-200 MHz, 4 kW/7 kW 

3304 
30-310 MHz, 400 W 

3137 /3135/3134 
200-500 MHz, 50/150/300 W 

Supplemental Characteristics: 

Indicators, front panel 

System monitors 

Front panel controls 

AC line voltage 

AC power requirements 
Size (HWL, inches) 
Net weight 

1 . AC power on 4. Overdrive 6. Over duty cycle 
2. CW mode 5. Over pulse width 7. LCD peak power meter 
3. Overheat 

1. Forward/Reflected RF power 3. DC power supply fault 4. Thermal fault 
2. Over pulse width/duty cycle 

1. AC power 2. Forward/Reflected power 

208/230 VAC, 10%, 10, 47-63 Hz 

3445 
1400 VA 
8.75 X 19 X 24 
110 lbs. 

3446 
700 VA 
8.75 X 19 X 24 
75 lbs. 

CAIVIT 
3080 Enterprise Street ■ Brea, CA 92621 ■ (714] 993-0802 ■ Fax (714] 993-1 619 

a Spectrian company 
(AMPXOOHV) 02/94 



Dr. B. L. Shapiro, Editor 

T AMU NMR Newsletter 

966 Elsinore Court 

Palo Alto, CA 94393 

February 1, 1994 

(received 2/5/94) 

27 Al NMR at 4.2 K and a Spectral Width of 7 MHz 

Dear Dr. Shapiro: 

426-43 

A field swept NMR spectrometer has been constructed here in LSU, based on a 16 /18 Tesla 

(4.2 /2 K operation) superconducting magnet, the largest field yet used for field swept NMR. We 
have successfully acquired several 27 Al powder patterns (Figure 1, 2) with a field-swept pulsed 

NMR technique. 

The 27 Al NMR spectra shown in Figure 1 are our first results performed in a magnetic field 

swept mode at 4.2 K. Each data point in the spectrum corresponds to the integrated free-induction 

decay following a 100 µs, small tip angle pulse. The experiment has a high signal-to-noise ratio. 

Figure l h shows that satisfactory results can even be obtained when operating with an improperly 

tuned probe. 

In principle, it should be possible to obtain reliable multiparameter fits for complex line shapes 

arising from overlapping spectra of multiple sites. Therefore, the second test sample chosen is 

andalusite crystal which has large 27 Al quadrupole coupling constants (CQ) and two 27 Al sites. The 

top trace in Figure 2 is the 27 Al spectrum when the crystal is mounted with crystal face (001) 

perpendicular to the magnetic field. The bottom trace in Figure 2 is the simulation based on complete 

powder pattern simulation at each magnetic field point. The two 27 Al sites have a population ratio of 

1: l with CQ = 15.6 MHz Tl = 0.08 and CQ = 5.9 MHz, Tl = 0.8 respectively. Interestingly, we 

seemed to have uncovered a low temperature phase transition. Preliminary variable temperature 27 Al 

NMR work indicate the phase transition occurs near 75 K. 

We find that the experiment is relatively easy to perform and the operation at 4.2 K largely 

eliminates the resulting motional averaging of the electric field gradient at the quadrupole nucleus 

site. This experimental condition can be advantageous for many cases. 

In summary, this instrument provides a means of acquiring high.:quality solid..:state NMR 
spectra for materials containing difficult nuclei such as 27 Al, 91 Zr, 23Na, l l B, and 93Nb for 

which large quadrupole coupling constants are common. 

Leslie G. Butler 

B a ton Roug e • L o ui s ia n a• 7 0 8 0 3- 1 8 0 4 • 5 0 4/3 88 -3 361 • FAX 504/388- 34 5 8 
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d) V1,= 52.13 MHz 

-1.5 -1.0 

c) V1,= 166 MHz 

14.85 14.90 ' 

h) V1,= 99.84 MHz· 

-0.5 0 
Frequency, MHz 

14.95 15.00 

0.5 

probe tuned at 50.95 MHz 

8.90 '8.95 9.05 

a) VL = 50.95 MHz 

4.45 4.50 4.55 4.60 

Magnetic Field, Tesla 

1.0 1.5 

15.05 15. 10 

9.10 9.15 

4.65 4.70 

Figure I: Magnelic field swept 27 Al NMR spcclra of alumina a-alumina al 4.2 Kand three different RF carrier 
fre4uencies. (a) Each da1a poim in U1e spcclrum is U1e average of magnitude values from four FIDs and the elllire 
spectrum w,L'i ac4uircd in 2.5 hours. The simulated line shape is corrected for magnetic field sweep effects and is 
hased on a 4uadrupole coupling constant of 2.33 MHz and an asymmetry parameter of zero. (b) For lhis run. the 
pmhc was left tuned to 50.95 MHz; .in spile .ofmistuning, an adequa1c spectrum is obtained. (c) Carrier frequency 
is 166 MHz. a smaller smnple used. (d) 'Ibis spcclrum acquired wilh a convenlional solid-slale NMR spcc1mme1er 
opcraling a1 4.7 T (Bruker MSL200), 300 K, and using a I µs Rf- pulse. Average of 200 transients. 



9.6 9.7 9.8 9.9 

v = 110.3 MHz 

5 Coord: CQ = 5.9 MHz, 11 = 0.7 

6 Coord: CQ = 15.6 MHz, 11 = 0.08 
6 coord: 5 coord = 1:1 

10 10.1 10.2 

Magnetic Field/Tesla 

Figure 2: 27 Al spectra of.an andalusite single crystal. The spectrum was 

acquired with spin echo pulse sequence. The top trace is experimental 

data; the bottom trace is simulation. Extra peaks tentatively attributed 

to a phase transition that occurs near 75 K. 

FORTHCOMING NMR MEETINGS. Continued from page 1. 

426-45 

10.3 

XVlth International Conference on Magnetic Resonance in Biological Systems. Veldhoven. The Netherlands, August 14 - 19, 1994; Organizing 
Committee: M. J. A. de Bie, C. W. Hilbers, R. Kaptein; Contact: Secretariat XVIth ICMRBS, Bijvoet Center for Biolmolecular Research, Padualaan 
8, NL-3584 CH Utrecht, The Netherlands; Tel. +313053 2652/2184/3801; Fax: +313053 7623/54 0980. 

Ampere Summer School on Magnetic Resonance with Spatial Resolution, EichsUltt, Bavaria, Germany, September 2 - 8, 1994; Contact: L. D. Hall or 
B. Blomich - See TAMU NMR Newsletter~ 56. 

Symposium on "NMR as a Structural Tool for Macromolecules: Current Status and Future Directions, Indianapolis, IN, October 30 - November 1, 1994; 
Contact: Ms. Padmini Nallana, Coordinator, NMR Symposium, Dept. of Physics, Indiana University Purdue University Indianapolis, 402 N. 
Blackford St., Indianapolis, IN 46202-3273; Tel. (317) 278-1263; E-mail: PADMINI@INDYVAX.nJPUI.EDU; Fax: (3172) 274-2393. See 
T AMU NMR Newsletter ill, 31. 

36th ENC (Experimental NMR Conference). Boston, MA, March 26 - 30, 1995; Contact: ENC, 815 Don Gaspar, Santa Fe, NM 87501; (505) 989-
4573; Fax: (505) 989-1073 · 

12th International Meeting on NMR Spectroscopy, Sponsored by the Royal Society of Chemistry, Manchester, England, July 2 - 7, 1995 [sic]; Contact: 
Dr. J. F. Gibson or Ms. G. B. Howlett- See TAMUNMR Newsletterfil 5; Phone: (44-71)437-8656; Fax: (44-71) 437-8883. 

ISMAR 1995, Sydney, NSW, Australia, July 16-21, 1995; Contact: Dr. Les. Field, Dept. of Organic Chemistry, Univ. of Sydney, Sydney, NSW 2006, 
Australia. Phone: +61-2-692-2060; Fax: +61-2-692-3329; Email: ismar-95@biochem.su.oz.au Also, see T AMU NMR Newsletter fil 26. 

Additional listings of meetings, etc., are invited. 



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

Dear Dr. Shapiro, 

Department of Medicinal Chemistry 
Central Research Division 
Pfizer Inc 
Eastern Point Road 
Groton, CT 06340 

Central Research 
NMR Spectroscopy 

January 31, 1994 
(received 2/4/94) 

... Probes by Any Other Name ... 

We were recently in a position to buy a second probe for our Bruker AMX-600 three channel 
spectrometer, and chose to evaluate (and subsequently buy) the 5 mm triple resonance inverse probe 
offered by Nalorac Cryogenics Corporation. We were quite satisfied with the performance of this probe, 
and would like to compare and contrast this probe with our original Bruker 5 mm triple resonance inverse 
probe. 

Quantitative factors. We spend most of our time in water, so lineshape and sensitivity are pretty 
important. Below is a summary of numbers one typically examines when evaluating probe performance: 

Measurement Nalorac Bruker 
Sensitivity (ethyl benzene) 787:1 (front loaded) 

680: 1 (standard) 564: 1 (standard) 
proton 90° 5.8 us (front loaded) 

6.9 us 7.4 us 
carbon 90° 13.5 us 13 us 
nitrogen 90° 35 us 35 us 
Spinning lineshape (chloroform) 3 / 6 (Hz) 4 / 8 (Hz) 
Non-spinning lineshape (chloroform) 5 / IO (Hz) 5 / 10 (Hz) 
Water suppression (sucrose std.) 60 I 120 (Hz) 80 / 140 (Hz) 

Most of these experiments are standard ones, except the water suppression experiment is a measure of the 
width of the water at 50% and 20% the height of the DSS. All numbers were obtained by us on a routine 
basis without prior tweaking except for the chloroform 1mmbers, which were measured by instrument 
engineers. 

Qualitative factors. The Bruker probe responds much better to the temperature control system. The 
Nalorac probe was not designed to accommodate the BTO-2000 thermocouple (on this thermocouple, however, 
water freezes at 277 .5 K). The Nalorac probe is slower to reach temperature, but is equally stable once the desired 
temperature is reached. The Nalorac probe also has a longer coil, making it necessary to use slightly ,larger 
samples (we have observed~ 10% better SIN for this probe over the Bruker probe when identical samples are 
used (0.5-0.6ml), but they are harder to shim). The Nalorac probe is, in our hands, much easier to optimize for 
1,-1 excitation and produces a much better null. 

· Overall. Both probes are excellent for work in water where high sensitivity is required. I would expect 
that probe-to-probe differences are greater than vendor differences in this area. 

Sincerely, 

~Ol-\: 
Walter Massefski, Jr. 

::-



NEW PRODUCTS RELEASE FEBRUARY 1994 

ENRICHED OXYGEN-170 
... only from ISOTEC INC. 

87-70026-6 
87-70014-2 
87-70021-7 
87-70004-3 
87-70012-6 

87-70024-1 
87-70018-3 
87-70002-7 
87-70025-8 
87-70027-4 

WATER-17O 

25 atom% 
30 atom% 
35 atom% 
50 atom% 
55 atom% 

50 atom% 
60 atom% 
70 atom% 
80 atom% 
85 atom% 

$320.00/gram 
$520.00/gram 
$675.00/gram 

$1,450.00/gram 
$1,930.00/gram 

$2,050.00/liter 
$2, 750.00/liter 
$3,650.00/liter 
$3,950.00/liter 
$4,600.00/liter 

* Water-170 and Oxygen-170 2 Gas from JSOTEC'S in-house production. 
* Higher and lower isotopic enrichments available upon request. 
* All products available from stock and ready for immediate shipment. 

/SOTEC INC. 
3858 Benner Rd. 

Miamisburg, OH 45342 U.S.A. 
(800) 448-9760 (513)859-1808 

Fax: (513) 859-4878 



NEW from lsotec! 

l@'Now Available 
82-00811-1 

82-70041-0 

Dimethyl-d6 Sulfoxide EXTRA 
99.996 atom %! 
(first batch limited quantity, 99.99§) 

Deuterium Oxide ULTRA-D 
99.999 atom%! 

10x0.3ml 
10x0.5ml 
10x0.8ml 

$100.00 
$163.00 
$260.00 

1 0x0.8ml $65.00 
1 x1 0g amp $60.00 
prices FOB Miamisburg 

l@'o.6 ml sizes for bulk orders of the following NMR solvents: 

Acetone-de 
Benzene-de 

99.9 atom% 
99.6 atom% 

Dimethyl-de Sulfoxide 
Methyl Alcohol-d4 

99.9 atom% 
99.8 atom% 

ISOTEC continues to serve the growing demands ol the research community 
lor new and interesting compounds. Below is a list ol a lew such compounds 
under production or now available: 

83-82009-2 Acrylamide-13C3 99 atom% 
82-00549-7 1-Bromopropane-d7 99 atom% 
82-80568-0 2-Bromoethanol-1, 1,2,2-d4 98 atom% 
82-20219-3 Choline-d9 Chloride (trimethyl-d9) 98 atom% 
82-62014-7 Citric-2,2,4,4-d4 Acid 98 atom% 
85-12272-9 L-Cysteine-15N 99 atom% 
82-00801-2 Dimethyl-d6 Sulfate 99 atom% 
82-00808-7 Dimethyl-d6 Sulfone 98 atom% 
82-04043-7 Ethylene-1, 1-d2 98 atom% 
82-62004-8 Fumaric-2,3-d2 Acid 98 atom% 
85-68500-6 5-Fluorouracil-15N2 99 atom% 
83-00214-7 Guanidine-13C HCI 99 atom% 
85-00234-3 Guanidine-15N3 HCI 99 atom% 
82-02037-1 Maleic-2,3-d2 Acid 98 atom% 
82-00817-8 2-Mercaptoethanol-1, 1,2,2-d4 98 atom% 
87-70028-2 Phosphoric Acid-17O4 20 atom% 

(70-80 weight% in H2
170) 

82-80566-4 1, 1,2-Trichloroethylene-2-d1 98 atom% 

To recieve a copy ol our new catalog, technical information, price quotations, 
or to place an order please call: 

... ~~~ ·-··· ... ···~ ·~~ ..... ,,. .. 
A Matheson; USA Company 

3858 Benner Road 
Miamisburg, Ohio 45342 

(800)448-9760 FAX (513)859-4878 



~ 
AGRICULTURAL PRODUCTS 
Experimental Station 
P.O. Box 80402 
Wilmington, Delaware 19880-0402 

Dr. B. L. Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 

March 1, 1994 

(received 2/17/94) 

Palo Alto, CA 94303 Methomyl Metabolite structure A:c,Jgnment by HMBC 

Dear Dr. Shapiro, 

A large portion of our spectrometer time is spent looking at xenobiotic conjugates of agrochemicals. Difficulty arises 
in these studies due to the small mass of sample available, and the general purity of compounds submitted. 

In order to assist Mass Spectral interpretation, a combination of 
14

c, 13c, and unlabeled test substances are 

sometimes used. In these cases, experiments ar~ performed using an approximate 1: 1 ratio of l3c labeled and unlabeled test 
substance. The use of this mixture ensures that the isolated metabolites generate a doublet of ions of equal intensity in the mass 
spectrum, thereby differentiating compounds of interest from unlabeled contaminants. 

Recently, we have taken advantage of the dual isotope labeling to obtain information about a metabolite of Methomyl 
through NMR. The isolated metabolite (50 µg) was dissolved in 0.5 ml l)iO. Data were acquired using a Bruker AMX-360 
equipped with a 5 mm inverse probe. 

Using Heteronuclear Multiple Bond Correlation (HMBC), we were able to establish long range coupling from the 
conjugate to the 13c label of the parent compound. The presence of only a single labeled site in these studies allows for specific 
conjugation mechanism information. This, along with information provided by DQF-COSY, gives the assignment of structure 
indicated below: 

e 
yH3 0 

* C=N-0--1{ 
I N-CH f s 3 
I 

CH3 g 

Methomyl Methomyl Metabolite 

The 50% 13c label gives a characteristic "triplet" for each of the methyls e and gin the 1D lH spectrum of the parent at 
2.3 o and 2.5 o, respectively. The "triplet" is actually the superposition of two chemical shifts for the protons coupled to the label 
and those that are not The set of resonances due to g are missing from the spectrum of the metabolite. Protons a and b on the 
metabolite would normally be doublets of doublets, but are not distinguishable as such due to additional coupling to the label. DQF
COS Y data (Fig. 1) shows that protons a, b, and c are coupled and may be assigned as the cysteinyl portion of the metabolite. 
Methyl groups d, e, and rare resonant at 2.05 6,233 6, and 2.8 6, respectively. HMBC data (Fig. 2) indicates coupling between the 

labeled carbon (165 o) and protons on the methyl group e, as well as protons a and b on the cysteinyl methylene. 

Respectfully submitted, 
; . :'\ 

,_:': ·//, ,J 
-·'·"·• t.\ r~ 

Bill Payne 

Please credit this contribution to the account of Patricia L. Watson. 

Better Thim:1s for Better Livim, 

D~~ 
Dave Ryan 

426-49 
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Figure 1 f e d 
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Dear Dr Shapiro, 

CS'IR O 
AUSTRALIA 

Division of Materials Science and Technology 
Normanby Road, Clayton, Vic. Postal Address: Locked Bag 33. Clayton, Vic. 3168 

Telephone: (03) 542 2777. Fax: (03) 544 1128 

139La Nuclear Quadrupole Coupling in La2O3 

(received 2/18/94) 

We have recently been making 139La NMR measurements of quadrupole coupling 

constants and transferred magnetic hyperfine interactions in Lcti03 and a series of 

perovskites La1.xSrxM03 (where M=Cr, Mn, Co). Depending on the doping level of Sr02 

these materials are either paramagnetic or ferromagnetic at room temperature. The full 

results will appear in due course in Solid State Nuclear Magnetic Resonance. In the mean 

time your readers might be interested in the results for La20 3 

The 139La spectra were obtai'ned at room temperature on . a Bruker MSL 400 

spectrometer using a nominal field of 9.4 T. The resonances were located by searching in 

relatively coarse steps (ca. lOOkHz to 1MHz), starting from the resonance frequency for 

the diamagnetic ion, and using the echo sequence: 01 - 't - 02 - 't - acq, with 01 = 5µs and 

02 ~ IOµs . The frequency was then incremented in suitably small steps · and the line-shape 

traced out by measuring the height of the Fourier transformed spin-echo at the current 

operating frequency. The NQR spectrum of Lap3 was obtained by conventional pulsed 

Fourier transform spectroscopy, with the NMR probe in zero · field. The 139La reference 

frequency was derived from an aqueous solution of La(N03) 3.6H20 which yielded a sharp 

line at 56.5236 MHz. The 139La NMR spectra exhibited in Figs l(a) and (b) are plotted 

with the frequency axis indicating the offset from 56.500 MHz. 

The structure of La20 3 is hexagonal, space group C3m, with one lanthanum atom 

and two distinguishable oxygen atoms per unit cell [_1]. A previous 170 MAS NMR study 

[2] has shown the two oxygen sites as two well resolved resonances with intensity ratio 

1:2, consistent with crystal structure [1]. The lanthanum site has axial symmetry so that 

the 139La quadrupole interaction has Tl = 0, as indicated by the NMR spectrum in Fig la. 

The value of the coupling constant Cq (= e2qQ/h) was consistently determined in three 

ways in order of increasing accuracy: from the second order pertt1rbed (~1/2,1/2) NMR 

lineshape shown in Fig la, from the separation of the (1/2,3/2) and (-3/2,-1/2) 0=rc/2 

satellite singularities (Fig lb), and finally, in zero magnetic field, from the centre 

frequency , of the (±7/7,±5/2) NQR transition (Fig 2). Since the first .two methods require 

allowance for an amount of dipolar broadening, which is not precisely known, they are 

intrinsically less accurate than the third method, which yielded a value 3CJ14 = 12.54 

MHz, ie: Cq = .58.52 MHz at 294 K. 

A u s tr a lian s •cience . Austral a's F u t u r e 

426-51 
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1. R.Wyckoff, "Crystal Structures", 2nd ed., Wiley, New York 1964, Vol.2, p.1. 

2. T.J.Bastow and S.N.Stuart, Chem.Phys., 143, 459 (1990). 

Please credit this contribution to Professor I.D.Rae's subscription. 

Best wishes, 

T.J.Bastow 
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Fig 1. 139La NMR spectrum of polycrystalline La.iO3; (a) (-1/2,1/2) and (b) (-3/2,-1/2) and 

(1/2,3/2) transition. 

Fig 2. 139La (±7 /2,±5/2) NQR transition for La2O3• The zero of the frequency scale 

corresponds to the spectrometer frequency of 12.53 MHz. 
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Description/Application 

Manufacturer 

Co-developer 

Benefits Gained from this 
Development 

Material Chosen and Why 

Start 
with 
DuPont 
H-51652 

Application Profile 
Electrical 

Radio-frequency coils for magnetic resonance imaging (MRI) and 
image-directed spectroscopy (IDS) equipment rely on TEFLON® PTFE 
fluoropolymer for support and insulation of conductors. MRI and IDS 
are valuable noninvasive techniques for showing soft tissure contrast 
in medical and biological examinations. 

The coil's functions are twofold: to transmit pulses of radio-frequency 
energy to sample tissue and to pick up faint signals emitted by the 
tissue in response. It does not come into contact with the tissue. 

The unique feature of the coil shown is the application of conductors 
by electroplating rather than adhesive bonding or lamination. The 
coil operates in the 100 to 600 MHz range with very high radio
frequency voltage, up to 2 kV. Current sizes range from about 3.50 
to 5.25 in. (89 to 133 mm) high with flange diameters from 2.25 to 
3.50 in. (57 to 89 mm). 

Polyflon Co., Div, of Crane Co., New Rochelle, NY 
Phone: (914) 636-7222. Fax: (914) 633-3664. 

Centre for Magnetic Resonance, University of Queensland 
Brisbane, Australia. Phone: (61) (7) 365-4100. Fax: (61) (7) 365-3833. 

Higher quality images. Compared with adhesive lamination, use of 
plated TEFLON reduces the potential for gaps and eliminates the 
need for adhesives, both of which would decrease reception sensitiv
ity and increase background noise, according to Polyflon. 

Faster imaging. Improved image quality reduces needs for image 
enhancement computations, saving time in examining patients. 

Lower production costs. Plating and etching technology is less costly 
than alternative methods, Polyflon reports. 

The excellent dielectric properties of TEFLON PTFE at radio fre
quencies and its nonmagnetic nature are critical to image quality. 

<®!DB!> 



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

PTFE Provides High Performance 
Electroplated PTFE meets the most demanding me
chanical and electrical design requirements. 
Pol yflon' s unique electroplating process ensures a 
powerful molecular bond between the PTFE dielec
tric and conductive metal layer. Without voids or 
entrapments, this bond ensures products with no 
corona at , the interface, for superb high-voltage 
performance. 

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

Electroplated PTFE withstands continuous tempera
tures of 175°C and 225°C short term without dam
age to the plated material, dielectric, or the bond 
between tqem. This makes electroplated PTFE ideal 
for solder reflow and surface mount circuit process
ing, along with other high-temperature processing 
techniques. 

Electroplated PTFE also performs well at low tem
peratures, even under cryogenic conditions. While 
most substrate materials become brittle below 
-196°C, PTFE remains ductile at -268°C - nearly 
the temperature of liquid helium. As a result, elec-

POLYFLON 

troplated PTFE is suitable for many superconduc
tive designs, as well as circuits and systems in harsh 
environments, including avionics and space-related 
systems. 

Why Pure PTFE? 

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

Pure PTFE features high surface resistivity, more 
than 1016 ohms/sq, and high volume resistivity, 
greater than 1018 ohm-cm. Its dissipation factor is 
less than 0.00045 from 1 to 3 GHz and 0.0003 up to 
and beyond 18 GHz. These characteristics account 
for pure PTFE's low leakage current and negligible 
power loss, even in high voltage applications. 

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

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

The technical data contained herein are guides to the use of DuPont resins. The advice contained herein is based upon tests and information 
believed to be reliable, but users should not rely upon it absolutely for specific applications since resin and adhesion properties will vary with 
processing conditions. It is given and accepted at user's risk and confirmation of its validity and suitability in particular cases should be obtained 
independently. The DuPont Company makes no guarantee of results and assumes no obligation or liability in connection with its advice. This 
publication is not to be taken as a license to operate under, or recommendation to infringe, any patents. 

CAUTION: Do l)OI use in medical applications involving permanent implantation in the human body. For other medical applications, see 
DuPont Medical Caution Statement," H-50102. 

Printed in U.S.A. 
c[(J!Il[t) 



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

16' ~ Complete Carbon-13 Chemical Shift Tensors in 

Dear~(c;, . 

426-55 

· Department-of Chemistry 
University of Utah 
Salt Lake City, Utah 84112 

February 1, 1994 
(received 1/31/94) 

Carbohydrates 

We have been studying carbon-13 chemical shift tensors in sugars containing only carbon, oxygen and hydrogen 
atoms linked by single bonds. These shift tensors depend on both the configuration and conformation of the 
molecule. In. order to obtain the orientation of the chemical shift tensor relative to a fixed molecule, single crystal 
studies are necessary. A 2D chemical shift tensor measurement technique has been applied to measure the 
complete carbon-13 chemical shift tensors in the following carbohydrates: methyl-a-D-galactopyranoside, methyl
a.~ D-gl ucopyranoside, methyl-a-D-mannopyranoside, methyl-~-D-galactopyranoside, methyl-~-D
glucopyranoside, and methyl-~-D-xylopyranoside. 

In these carbohydrate molecules, principal axes of carbon chemical shifts mostly depend on local symmetry of the 
molecule. For each carbon nucleus in the molecule, a pseudo principal axes can be defined based on the 
immediate configuration of the carbon atom. The chemical shifts along these directions can be calculated with 
NMR experimental data. Those corresponding most closely to the principal values are assigned. In addition, 
Gauge-InvariantAtomic Orbital (GIAO) calculations have been also applied to all the molecules studied. By 
comparing the experimental data to GIAO calculations with all possible permutations, the permutation which 
yields the minimum sum of squares of deviations of icosahedral shifts is chosen as the best assignment. The 
chemical shifts can be correlated with a scatter of 3.0 ppm by GIAO calculations using the 3-210 basis set. 

The chemical shift data for methyl-a-D-galactopyranoside and methyl-~-D-galactopyranoside are given below. 
The experimental data show that the chemical shifts are not solely determined by the configuration of the directly 
bonded atoms, but that they depend on the configuration and conformation of the molecule as a whole. 

Chemical Shift Principal Values for methyl-a-D-galactopyranoside and methyl-~-D-galactopyranoside 
(in parentheses) 

o~v~ Best Regards, 

Donald W. Alderman 

Department of Chemistry 

Henry Eyring Building 
Salt Lake City, Utah 84112 

6:iso 
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.Ampere Summer School 
· on 

Magnetic Resonance 
with 

Spatial Resolution 

Organized by the Division of Spatially 
Resolved Magnetic. Resonance of the 

Ampere Society 

Program: 

The program consists of sessions. with lectures and 

tutorials. Each afternoon will provide. ample time 

for special activities and discussions of detailed 

topics. The following topics will be covered: 

0 basic concepts 
0 instrumentation 
0 imaging sequences 
0 quantitative imaging 
0 fast imaging 
0 spectroscopy 
0 susceptibility 
0 microscopy 
0 laboratory· set-up · 
0 liquid flow 
0 diffusion and perfusion 
0 imaging of solids · 
0 contrast agents 
0 medical imaging 
0 · animal imaging 
0 plants 
0 food 
0 . porous media 
0 polymers 

Lecturers: 

The lectures are given by the 'following scientists: 

E. R. Andrew, Gainesville 
B. Blilmich, Aachen 
P. T. Callaghan, Palmerston North 
T_. A . . Carpenter, Cambridge 
A. Haase, Wilrzburg 
L. D. }Iall, Cambridge 
G. A. Johnson, Durham, NC 
W. Kuhn, St. lngbert 
G. J. Nesbitt, Amsterdam 

Sept. 2 to 8, 1994 

Eichstatt, Bavaria, Germany 

Conference Material: 

The lectures will be based on the book Principles of 
Nuclear Magnetic Resonance · Microscopy, 

· Clarendon Press, Oxford, 1991 . . One copy · of the 

book is included in the registration fee. 

· Participation and Registration: 

The number of participants is limited to 50. The 

conference fee is SFr 1500.-- (Swiss Francs) for 

regular participants and SFr 900,.,.- for students. it 

includes room and board with breakfast and dinner, 

· no lunch. Arrival is Sept. 2 in the afternoon, 

departure is on Sept. 8 at noon. 

For registration please fill in the attached 

form. The deadline is May 31st, 1994. 

ScJ~ntiflc Program: 
Prof. Dr. L. D. Hall 
Department of Medicinal Chemistry 
University of Cambridge 
Herchel Smith Laboratory 
Cambridge CB2 2PZ 
Great Britain · 
Fax: ++44 223 336748 
e-mail: ldhl l@hslmc.cam.ac.uk 

Local Arrangements: 
Prof. Dr. B-. Blilmich 
Makromolekulare Chemie 
Rheinisch-Westflilische Technische Hochschule 
D-52056 Aachen, Germany 
Fax ++49 241 8888 185 
e-mail: bluemich@rwth-aachen.de 



DEPARTMENT OF RADIO WOY 
AND 

RADIOWGICAL SC/F.NCES 

TELEPHONE: (410) 955-4221 
FAX: (410) 614-2883 

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

JOHNS HOPKINS UNIVERSITY 

SCHOOL OF MEDICINE 

and 
THE JOHNS HOPKINS HOSPITAL 

426-57 

Mailing Address: 
DIVISION OF NMR RESEARCH,, I JO MRI 

aJO N. WOLFE STREET. 
BALTIMORE, MD 212.87 

February 4, 1994 
(received 2/13/94) 

PROTON SPECTROSCOPIC IMAGING OF HUMAN STROKE 

Dear Professor Shapiro, 
Thank you for your recent "ultimatum". Over the past year and a quarter we have been 

using the recently developed technique of multi-slice proton spectroscopic imaging (1) to 
investigate cerebral metabolite levels in a number of different patient pathologies. The 
sequence, developed by the group at the In Vivo NMR Center at the National Institutes of 
Health, runs on a standard GE Signa scanner operating the 4.8 version software and proton 
spectroscopy accessory package. 

One of the most promising clinical applications of this method is in the diagnosis of 
patients with ischemic brain disease. It has been previously noted (2) that conventional MR 
imaging is often unable to detect ischemic brain regions in the acute stage of the disease, and 
is also often unable to distinguish brain that is ischemic from that which is infarcted (i.e., 
irreversibly damaged). Such information would be useful in terms of guiding and monitoring 
possible therapeutic interventions. 

Figure 1 shows an example of a lactate image (and a corresponding T2-weighted MR 
image) recorded from a patient with a right internal carotid artery occlusion 24 hours after 
the onset of his symptoms. Note the elevation of lactate in the right basal ganglia and posterior 
temporo-parietal lobe; in comparison, the T2 image is unremarkable, with only slight 
hyperintensity in the anterior limb of the internal capsule. A follow-up study performed 7 
days later shows this region to be clearly infarcted with T2 hyperintensity and an almost 
complete depletion of N-Acetyl Aspartate (NM) (Figure 2) . 

The study nicely illustrates the ability of proton spectroscopy to map ischemic regions 
in the human brain; it is tempting to speculate that much of the brain was potentially still 
viable at 24 hours post ictus, based on the preservation of the NM signal at this time. It is 
possible that a more aggressive intervention may have resulted in improved patient outcome. 
This work was performed in collaboration with J.H. Gillard, P.C.M. van Zijl, B.J. Soher, D.F. 
Hanley, A.M. Agildere, S.M. Oppenheimer, and R.N. Bryan, 

Sincerely Yours, 

Peter B. Barker, D. Phil., 

· l. J. Duyn, J. Gillen, G. Sobering, P. van Zijl and C. Moonen, Multislice Proton MR Spectroscopic 
Imaging of the Brain. Radiology 188, 277-282 (1993). 

2. V. Mathews, P. Barker and R. Bryan, Magnetic Resonance Evaluation of Stroke. Magnetic 
Resonance Quarterly 8, 245-263 (1992). 
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The Leader 

13 

in stable isotope 
labeled compounds 

& research products 

World's largest isotope separation 

facility for the production of 

Carbon-13 and Carbon-1 2 

An inventory of more than 6000 

products including; the MSD 

inventory, NMR solvents, biomedical products, 

specialty gases, and environmental standards 

A fully staffed Technical Services Dept.1 5-
to provide information on custom 1 

syntheses and general technical assistance 

CIL Please call for product information 
and to receive a catalog 

CAMBRIDGE ISOTOPE LABORATORIES 
20 Commerce Way, Woburn, Massachusetts 01801 

800-322-1174 or 617-938-0067 (USA} 617-932-9721 (Fax} 800-643-7239 (Canada} 



ECLIPSE NMR 
When you need answers! 

When we decided to 
design a new NMR spectrometer we 
knew second best would never do. 

So we went out and got the best 
hardware for the demanding 
graphical requirements of todays 
NMR work. That's right-only Silicon 
Graphics TM performance and 
reliability would do. It is a perfect 
match for JEOL's proven hardware 
and technology. 

Then we went to you, todays 
leading experts in NMR analysis, and 
asked what you needed. And you 
told us-a lot. We decided the only 
right way was to design a new way 
to analyze and present data. The 
result is ECLIPSE NMR from JEOL. 

We'd like you to see it first hand. 
Please call your nearest JEOL sales 
representative. 

JEOL USA, Inc. 
Applications Center 
11 Dearborn Road 

Peabody, MA 01960 
Tel: 508/535-5900 
FAX: 508/536-2270 

EMAIL: NMR@JEOL.COM 

1~161 
MS NMR ESR 




