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Almost very . · · . . . st 
Depends On This Moveable · Part 

. . . and Voltronics makes most of them. By working closely with this 
community of researchers and engineers for 26 years, we offer you a 
broad line of the latest non-magnetic precision trimmer capacitors. 

Features: 
• Truly non-magnetic. 

Distortion of magnetic field 
below one part per 600 
million. 

• Long life, non-rotating 
piston design. 

• O-ring seal. 
• Linear tuning with positive 

stops. 
• Tuning screw does not go in 

and out, allowing extended 
shaft option. 

• High Q to over 5 GHz on 
some parts. 

• Quartz, glass, sapphire, 
Teflon® and air dielectrics. 

Standard Line: 
Over 144 catalog parts including: 
.' Max. capacitance from 
3.5 to 120 pF. 

• Peak RF voltage to 15KV. 
• Greatly expanded Teflon Line. 
• A .48 11 (12.2mm) x .23 11 (5.8mm) 
diameter 9pF Teflon trimmer 
with 1.5KV peak RF voltage. 

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

Special Designs 
• Dual trimmers -
Differential and Split Stator. 

• Antennas and coils fused to 
quartz or glass tubes. 

• Non-magnetic slip clutch to 
protect capacitor stops. 

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

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

Voltronics~ 
CORPORATION ~ 

100-10 FORD ROAD • DENVILLE, NEW JERSEY 07834 
PHONE: 201-586-8585 • FAX: 201-586-3404 

Teflon is a registered trademark of E.I. DuPont Co. 
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Telefon Durchwah/-Nr 
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Fax 

Postadresse: 

01/6322915 
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01/6321090 

Laboratorium fur Anorganische Chemie 
Universitatstr. 6 
ETH-Zentrum 
CH-8092 Zurich 
e-mail pregosin@inorg.chem.ethz.ch 

July 26, 1995 
(received 8/7/95) 

Dear Barry, 

Ecole polytechnique federate de Zurich 
Politecnico federate di Zurigo 

Swiss Federal Institute ofTechnology Zurich 

Prof. Barry Shapiro 
Editor /Publisher 
NMR Newsletter 
966 Elsinore Court 
Palo Alto Ca. 94303 
USA 

Catalytic enantioselective allylic alkylation using Pd-catalysts can be complicated by 
unwanted geometric isomerization reactions. Specifically, an isomerization from a 
syn/syn isomer to a syn/anti isomer can lead to reduced ee's. 2-D 1H-exchange 
NMR is a useful method for detecting these isomers and we show a section of one 
such spectrum below. The 1,3-diphenyl allyl cationic Pd-complex shown, contains 
one of our new P,S-chiral chelates based on an exo-norborneol fragment; the 
protons in the two major isomers (both syn/ syn) represent those from the ally! CH­
proton trans to the S-atom. The point to note is that, without the exchange 
spectrum, one would not have thought additional syn/ anti isomers to be present. 
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Prof. P. S. Pregosin 

Suggested Title: 1H 2-D Exchange in Pd-allyl Complexes. 



Announcing the World's 
First Customer 
Installation of a 
Persistent 800 MHz 
Magnet 
In July 1995, Bruker successfully energized the world's first persistent 1H 800 MHz 
(18.79 Tesla) 54 mm superconducting high-resolution NMR magnet. The magnet 
utilizes the innovative and patented super-stabilization technology which was first 
pioneered by Bruker with the introduction of the world's first 750 MHz (54 mm) magnet 
in 1991. 

System's Description: 
The super-stabilization technology 
cools the superconductors to - 2° 
Kelvin permitting higher field magnet 
designs with less drift and larger 
homogeneous regions. Additional 
benefits include immunity to external 
pressure fluctuations and even safer 
helium fills than with conventional 
cryostats due to the isolation of the 
"cold" helium bath surrounding the 
coil. A detailed description of this 
conservatively designed, low drift, 
super-stable magnet can be found in 
the "Technical Description of Bruker 
800 MHz 54 mm Cryomagnet", 
version 1.0, dated August 1995. 

The Bruker 800/54 magnet is part of 
an AVANCE 800 NMR spectrometer 

system installed in the laboratory 
of Professors Rueterjans and Griesinger. 
It is equipped with a BOSS™ 2 high­
performance shim system, a Digital 
Lock; a 100 W linear 1H amplifier, three 
linear 300 W X-nucleus channels, an 
ACUSTAR™ 3 x 10 amp ultra-stable 
gradient power supply, and other 
accessories. In addition to in-line, real­
time oversampling and digital filtering, 
the AVANCE 800 also features the 
unique new DQD (Digital Quadrature 
Detection) technology for artifact 
elimination without phase cycling. 

All spectra shown in this application 
note were measured using a "triple­
triple" 5 mm TXI GRASP III probe 
(triple resonance with actively-shielded 
x, y, and z-gradients). 

D<") 
BRUKER 
(><_j 
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... The NMR evolution advances · 
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System's Performance: 
Approximately three weeks after energization, the 1H magnet 
drift rate has fallen to about 1 Hz/hr or less. The homogeneity 
of the magnet is indeed excellent, and non-spinning lineshape 
with chloroform is better than 7/14 Hz. 

Figure 1 shows ID increments of a presat-NOESY . and a 
W ATERGATE-NOESY to illustrate the excellent lineshape and 
water suppression capabilities. 

~-· "' .fl 
to ·2 

Figure la: 7 mM Flavodoxin, ID 1H presat-NOESY 

10 ·2 

Figure I b: 7 mM Flavodoxin, ID WATERGATE 
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The sensitivity on 0.1 % EB using the 5 mm GRASP III TXI probe is better than 
1,200:1 (see figure 2). 

9 8 7 

Figure 2 : 0.1 % EB sensitivity test 

S/N = 1,234: 1 
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Doubly-labeled Ribonuclease TI (2.0 mM in 90% H2O/10% 0 20 at temperature 308 K) 
was used as a test sample for 1H/13C and 1H/15N gradient-enhanced HSQC experiments. 
Figure 3 shows an overview spectrum of a 1H/13C-HSQC experiment with two 
expansions shown in figures 4a and 4b. Note the extremely good resolution in the 
heteronuclear dimension, as well as the excellent sensitivity (both spectra were run in 
approximately 20 minutes with 4 scans). 
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Figure 3: 2.0 mM Ribonuclease Tl, 1H/11C-HSQC 
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Figure 4a: 2.0 mM Ribonuclease T l , 1H/13C-HSCQ 
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Figure 4b: 2.0 mM Ribonuclease T l , 1H/13C-HSQC 
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Figure 5 shows a 1H/15N gradient-enhanced HSQC experiment 
without 13C-decoupling for the same sample, with an expansion in 
figure 6. 

0 

.. ; 105 

• 
' ' 0 I 110 

' I 

• a e . 
I 0 . i • i I 

0 ••• ' . I I I • 0 115 • Ill . . ' . 0 ,, . ' ' 
i 

' ' o, 
. ' a 0 a , 

' I • 
. a • ' 

I a a 12( 

' ' "I• • \o 
I 

o, • . '' , . 0 
125 

' • ' 0 • 

0 
., 

0 

130 ,. ppm 

ppm 10 9 7 6 5 

Figure 5: 2.0 mM Ribonuclease Tl, 1H/ 15N-HSQC, without 13C decoupling 
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Figure 6: 2.0 mM Ribonuclease T l , 1 H/15N-HSQC, without 13C decoupling 



Several homonuclear experiments were run on a 7 mM sample of flavodoxin from 
Desulfovibrio vulgaris, a protein studied in the group of Prof. Rueterjans. The 2D presat­
NOESY (figure 7) and 2D W ATERGATE-NOESY (figure 8) were recorded in 40 
minutes each using 4 scans and 512 increments. In the WATERGATE sequence all three 
gradients were used for defocussing. Both NOESY spectra show the excellent resolution 
and sensitivity of the AVANCE 800. 
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Figure 7: 7 mM Flavodoxin in 90% Hp/I 0% D20, NOESY 
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Figure 8: 7 mM Fiavodoxin in 90% H2O/10% op, WATERGATE-NOESY 

Summary: 
An A VANCE 800 has been successfully installed and the persistent 800/54 super­
stabilized magnet exhibits outstanding performance. The NMR experimental results 
are of extremely good quality and virtually artifact free . The data benefits from the 
improved SIN and dispersion of the new highest-field A VANCE NMR spectrometer. 

Bruker acknowledges Prof Rueterjans and Prof Griesinger for using their NMR 
facilities and for providing the research samples. 

http://www.bruker.com 
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July 24, 1995. (received 7 /26/95) 

Brisbane Qld 4072 Australia 

Telephone (07) 365 4100 

International +61 7 365 4100 

Facsimile (07) 365 3833 

Telex UNIYQLD AA 40315 
Dr. Bernard Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, California 94303 
USA 

DIRECT VISUALISATION OF FLIP ANGLE DEPENDENT B1 INHOMOGENEITY 

Dear Dr. Shapiro, 

It is commonly assumed that B1 inhomogeneity is one of the primary causes of artefacts in NMR imaging 
experiments, and in some instances, loss of signal to noise ratio. We have implemented a pulse sequence which allows 
us to observe directly the inhomogeneity in B1 as a function of applied flip angle. The -pulse sequence is a standard 
2DFr Spin Echo protocol in which the selective 90 deg. shaped pulse is replaced by a non selective hard pulse whose 
duration is varied such that its resulting flip angle becomes : 

1t/2 + n(21t) 

where n is an integer. Care must be taken in the timing of the whole sequence when comparing the images 
generated with this method, with those obtained by the standard 2DFr Spin Echo for a particular echo time. 
Additionally, RF power levels should be monitored and the field should be shimmed such that yB1 > yB0 • The 
sequence has allowed us to test the quality of our birdcage resonators, by filling the entire sample volume with a tight 
fitting baloon filled with silicone oil. Figure 1 shows an image obtained in the manner described above in 64 mm 
diameter birdcage coil when n=l. The rc/2 hard pulse had a duration of 50 µs and the Larmor frequency was 190 
MHz. The image appears to be homogeneous and artefact free except for a narrow region close to the rungs of the 
resonator (slice thickness = 2 mm). Figure 2 shows an image at the same slice location when n=3 (total length of 
the RF pulse = 650 µs). The alternating bright and dark rings around the elements of the resonator demonstrate the 
loss of B1 homogeneity at this particular flip angle. When the baloon was filled with water the electric permeability 
of the medium(fowa1a = 81, fos;oil = 2.2 - 2.8) reduce~ the RF wavelength at this frequency to the order of the coil 
diameter, generating a RF standing wave. With this method it is possible to observe such effect, as can be seen in 
Fig. 3 by a dark horseshoe shaped feature along the direction of the linear polarised field of the coil. We are grateful 
to Dr. Dieter Gross of BRUKER ANALITIK, Germany, for bringing this method to our attention. 

Sincerely, 

(J,~~ 
Wolfgang Roffrnann 

~~k~'L 
Fernando Zelaya Stuart Crozier 

Kurt Luscher David Doddrell 

fLj 
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Figure 1. 

Figure 2 

Figure 3 



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

Dear Dr. Shapiro, 

444-13 

July 25, 1995 
(received 8/9/95) 

Over the past year we have been working closely with Varian NMR Instruments Inc. toward the 
implementation of LC-NMR as a recognized analytical methodology within Eastman Kodak Company. One 
success story we would like to share has been the evaluation of a commercially available nonionic surfactant, 
Tergitol 15-5-5 whose generic structure is shown below: 

Tergitol 15-5-5 is comprised of a mixture of ethylene glycol units (varying length) capped at one end by a C12, a 
C13 or a C14 alkyl chain. In addition to the varying lengths of the alkyl chains (C12 - C14), the carbon site of 
attachment for the ethylene glycol segment varies along the length of the alkyl chain as well. 

Shown in Figure 1 is a contour representation of the LC-NMR data set with the five LC peaks identified. On the 
left vertical axis is the reconstructed LC chromatogram generated from the NMR data, while positioned along 
the right axis are selected individual NMR spectra denoting the associated spectral changes as one moves from 
the "front to back edges" of the C12, C13, and C14 LC peaks and the "center cut" from the low molecular weight 
analog. From Figure 1 we conclude the carbon site of attachment (ether linkage) migrates from the middle of 
the alkyl chain, "front edge of the LC peak", to one side of the alkyl chain (C-2) at the "back edge of the LC 
peak" for each of the three alkyl analogs. 

GI3(CH2>xo-I(O-EG)(GI2}yo-I3 

GI3CH2GI(O-EG)(CH2)xCH3 

GI3CH(O-EG)(CH2)xo-I3 

"front edge of the LC peak" 

"middle of the LC peak" 

"back edge of the LC peak" 

Shown in Figure 2 is a stacked plot representation of the resolution enhanced NMR spectra comprising the 
C 13 alkyl chain region which supports our above mentioned conclusions. 

While this is just one example for the applicability of LC-NMR and the collaborative interactions between Varian 
NMR Instruments Inc. and Kodak, many others do exist and we anticipate reporting on these in the future. 

Sincerely, 

Eastman Kodak Company: 

Varian NMR Instruments: 

Bill Lenhart /at k-4-j- Torn Matochik -( f/11'/ ;f ~~ 
TimSchunk ~e.,~ AntonyWilliams fft/L. 
DaveDuff~A RonHaner f<.6Yl~& ~ 
Paul Keifer /'✓~f? . ( Chris Kellogg~~«~ 

#r ~-N- '112.:-M ~ 
Steve Patt /.[,/at-e rw(,{ Steve Srnallcornbe,_;v'-1~ ~[: ( 

EASTMAN KODAK COMPANY ·· 1669 LAKE AVE. · ROCHESTER, NEW YORK 14650 • 716 458-1000 
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C14analog 

C:13 analog 

C12analog 

LC conditions: Zorbax ODS 25cm X 4.6mm id, 6 micron particle size 
15:85 DiO:Methanol 

... 

Isocratic 
Flow rate: 1ml per minute 
Concentration: 50 mgs/ml lOOul injection 

ij 

low molecular weight analog d 
solvent front 
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Figure 1 

CH2CH20(CH2CH20)xH 

~i 
CH3CH(CHz)10CH3 
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y82CH20(CH2CH20)xH 
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CH3CH2CH(CH~CH3 
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Figure2 
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From the First Name in NMR 
Comes the Latest Word in NMR:INOVA 

Introducing the UNITY/NOVA™ 
Innovative design for NMR perfmmance is 
the trademark of V mian's UNITY line of 
research spectrometers. Masterful engi­
nee1ing to the highest standards, utilizing 
leading-edge technologies, has brought to 
the NMR community a remarkable spec­
trometer that supports all applications 
without compromise. 

And now Varian takes the next step 
in visionary spectrometer design by 
introducing the UNITY/NOVA, 
which features: 
• highest performance for all applications -

liquids, solids, imaging 
• high power broadband linear RF 

transmitters and gradients 

• digital acquisition system with state-of-the-art 
speed, tlexibility and accuracy 

• industry-standard commercially available 
host computers and operating systems 

• industry-standard commercially available 
acquisition computer and real-time 
operating system 

• wide range of modular accessories and 
powerful VNMR software tools 

• full upgradeability from UNITYplus 

Look to Varian for innovation and 
technology leadership. Look to the new 
UNITY/NOVA. For details, contact the 
Varian office nearest you. 

The first name in nmr. .. 

~· 9001 REGISTERED 

Varian Associates 3120 Hansen \Vay, Bldg. 4, Palo Alto, CA 94304-1030, U.S.A. Tel: 1-800-356-4437 • Varian 
Intemational AG Kollerstrasse 38, CH-6303, Zug, Switzerland Tel: (42) 44 88 44 • Varian Gmbl-1 Alsfeld erstrasse 6, ~ar•1an @ 
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Celebrating 

earSof 
Innovation in NMR 

Bringing Technology to its Highest Art: /NOVA 

✓ High-power, high-performance linear transmitters for 
all applications 

✓ Linear, low noise gradients for all applications 

✓ Industry-standard, commercially available host computers 
and operating systems 

✓ Industry-standard, commercially available acquisition 
computer and real-time operating system 

✓ One software platform for all NMR systems and 
computer platforms, featuring: 

• Integrated digital signal processing (DSP) 

• MAGICAL';' a built-in macro language for user customization 
of the VNMR interface, automation and experiment setup 

• GLIDE;" a new user interface that brings push-button 
operation to VNMR 

✓ High-performance probes for all field strengths and bore sizes, 
whether horizontal or vertical 

✓ Full upgradeabilty from UNITYplus 
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_:;_ BASIC RESEARCH PROGRAM 
Operated for the National Cancer Institute by Advanced BioScience Laboratories, Inc. 

RJ.:-ndrew Byrd, Ph.D., Head 
If"" Macromolecular NMR Section 
Macromolecular Structure Laboratory 
Tel 301-846-1407 
FAX 301-846-6231 
rabyrd@ncifcrf.gov 

B.L. Shapiro, Publisher 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry; 

July 21, 1995 

(received 7/25/95) 

Real-Time Monitoring of 
Spectrometer Output & -'Passing Pulses' 

A few months ago, we reported on the design and construction of a fairly simple 
device to permit the monitoring of actual pulse outputs and timings of current multi­
channel NMR spectrometers (JMR 112A, 250-254 (1995)). The motivation behind this 
device was, partly, a result of our new involvement with Varian spectrometers with a 
C-like pulse programming language and my long standing interest in knowing 
whether the instruments were really doing what we ask them to do! 

We reported several examples of the utility of the monitor to visualize high-frequency 
(500 and 600 MHz) pulses with modest electronic equipment, the timing of elements 
within a sequence, and the old trick of A.G. Redfield's to monitor the rotating frame 
magnetization. Perhaps a more direct example of the utility of the device to develop 
and/or de-bug a complicated pulse sequence element is shown in this letter. 
Specifically, there are several pulse sequences which require a change in ordering of 
two or more pulses as an evolution time is incremented through the course of the 
experiment. For example, the work of Palmer, et al. (JBNMR 2, 103 (1992)) and Vuister 
and Bax (JACS 115, 7772 (1993)) present pulse sequences where the sequential order of 
two pulses must be changed during the incrementation of an evolution time. Since 
the incremented time is an evolution time, it is critical that the timing be exact from 
one ordering to the other, otherwise significant frequency artifacts can be introduced 
into the resulting spectrum. Current pulse programming languages purport to make 
this a simple task involving a logical test. Some care is required to insure that pulses 
do not overlap, or to deal with such a case. Despite the approach, it is essential to 
know that what is requested is executed. 

The figure shows an example of the HNHA sequence of Vuister & Bax, actually 
implemented with the flip-back and Jump-Return technology of Kuboniwa, et al. 
(JBNMR 4, 871 (1994)). The top panel shows the entire sequence, including the lH, 
15N, and z-axis shaped PFG pulses. The reduction generates some distortion in the 
figure and the JR sequence appears to be a single pulse. The lower four panels 
illustrate the monitoring of the exact timing of the lSN 180° pulse relative to the 

Frederick Cancer Research and Development Center, P.O. Box B, Frederick, MD 21702-120 I • 301-846-1000 
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IH 180° pulse for four increments (dwell = 138.8 
usec) in the latter part of evolution of nitrogen 
magnetization where the cross-over occurs. The 
pulse sequence code which handles this crossover 
is shown to the right of the figure . 

It is clear that the ability to monitor the actual 
output is a real time-saver in developing such 
sequences! 

/* now have to handle the two cases of order for the 1H and 
15N 180s */ 

if ((bigT + tau2 + pwx +0.Se-6) < (zeta -pw)) 
{ 
delay(bigT - gt3 + tau2 - pwx); /* 2nd part of N15 

evolution * I 
dec2rgpulse(2*pwx,zero,0.2e-6,0.2e-6); 
delay(zeta - bigT - tau2 - pwx - pw); 
rgpulse(2*pw,zero,0.2e-6,0.2e-6); 
delay(zeta_ - gt2 - pw - 200.0e-6); 
if (dps_flag) /* G2 * I 
{ zgradpulse(gzlvl2,gt2);} 
else 
{ shapegrad(gzlvl2,gt2);} 
delay(200.0e-6); 

} 
else 
{ 
delay(zeta - gt3 - pw ); 
rgpulse(2*pw,zero,0.2e-6,0.2e-6); 
delay(bigT + tau2 - pwx - zeta - pw -O.Se-6); 
dec2rgpulse(2*pwx,zero,0.2e-6,0.2e-6); 
delay(bigT + pwx - tau2 - gt2 - pw - 200e-6); 
if (dps_flag) /* G2 * I 

{ zgradpulse(gzlvl2,gt2);} 
else 

{ shapegrad(gzlvl2,gt2);} 
delay(200.0e-6); 

} 

/* now convert HMQC into anti-phase Hn magnetization * I 

Best regards, 

R~Byrd 
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TU Delft Faculty of Chemical Technology and Materials Science 

Delft University of Technology 

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

Laboratory for Organic Chemistry and 
Catalysis 
Julianalaan 136, 2628 BL DELFT 
The Netherlands 
Telephone +31-15-782692 
Telefax +31-15-784700 

July 18, 1995 

(received 8/14/95) 

Structural analysis of carboxymetbylinulin by 13C and 1H NMR spectroscopy. 

Dear Dr. Shapiro, 

Within the framework of our research to convert inulin (a B(2➔ 1)-linked fnictan with one glucose unit at the reducing end) 
into useful materials with industrial applications, we have been studying its carboxymethylation in aqueous medium. 1 An 
important issue in the analysis of carboxymethyl inulin (Figure 1) is the distribution of substituents in the fructose units, 
i.e. the relative reactivity of the three available hydroxyl groups in the internal fructose units (C-3, C-4 and C-6). 

OR 

R 

RO 

RO O 

RO~o 
5 RO 2 

4 3 1 
ell, 

Ro~ORo 6 
RO 

Cl\OR 
OR 

R• H or R~COONa 

Fig.I: Carboxymethyl inulin 

In order to study the distribution of substituents, carboxymethyl inulin with a low 
degree of substitution (ds = 0. 70) was prepared. The product was hydrolyzed into 
monosaccbarides. As established with HPLC analysis, the mixture consisted of 
fructose, monosubstituted fructose (3-, 4- and 6-) and a smaller amount of 
disubstituted fructose (3,4-, 4,6- and 3,6-). Each monosaccharide consisted of an 
anomeric mixture in aqueous solution (B-pyranose, B-furanose and a-furanose). 
Trisubstituted fructose was not present at this low degree of substitution. The glucose 
units were not further taken into account as their amount is less than 5 % . Fructose 
was removed from the mixture by incubation with Saccharomyces cerivisiae. A 
fermentation product, glycerol, was formed. 
Although the resulting mixture seems very complicated, the 13C NMR spectrum 
revealed one predominant monosubstituted product (> 50 %), showing that one 
position of the fructose ring is much more reactive than the others during 
carboxymethylation. 
The structure of this product was elucidated and the 13c and 1H NMR chemical 
shifts were completely assigned. The chemical shift of the C-2 anomeric carbon of 
this product (o 99.4ppm) established the B-pyranose form, which implies that C-6 

is not substituted as this carbon is part of the pyranose ring. The 13c NMR chemical shift of C-1, C-6 and C-2 could 
simply be assigned by comparison with the unsubstituted B-D-fructopyranose (Table I) . From a HETCOR experiment 
(Fig.3), we were able to assign the protons on C-1 and C-6. The chemical shifts of the C-6 protons were used to assign 
the other protons of the pyranose ring using a COSY spectrum. The HETCOR spectrum revealed then the chemical shifts 
of the pyranose ring carbons. 
The large upfield shift of H-4 and downfield shift of C-4, and the smaller opposite 
shifts of the neighbouring atoms (H-3, H-5, C-3, C-5) demonstrate that the 
substituent is on the C-4 position (Table I). Similar substituent effects were observed 
in O-carboxymethyl derivatives of glucose.2•3 

As shown by the HETCOR spectrum, the 1H chemical shifts of the substituent 
(CH2COONa) coincide at 4.05 ppm. Additional evidence for this assignment was 
obtained by an H-coupled 13c spectrum, which shows a triplet for the carbon at 69.8 

OH 
1 

CH20H 

5 H 
3 

HO "- CH2COONa 

ppm. This triplet collapses into a singlet on selective irradiation of the 1H resonance Fig.2: 4-O-carboxymethyl B-D-
at 4.05 ppm. Conclusively, the main product formed by hydrolysis of carboxymethyl fructopyranose 
inulin is 4-O-carboxymethyl B-D-fructopyranose (Fig.2), showing that the most 
reactive position during carboxymethylation is C-4. This high selectivity can be explained by the relatively higher acidity 
of secondary . alcohols compared with primary alcohols and by sterical effects occurring in the inulin chain. 

When responding please quote our reference. 



444-20 

F2 i (ppm 

1515 
~C-5 

.c.s .C.0 3.51 

Figure 3. 

C-6 

glycerol 
~£~ 

~C-1~ 

glycerol 
<a:=:, 

3.8 

FS (ppll) 

C-4 
~ 

3.7 3.15 3.S 

Table I. 13c and 1H NMR chemical shifts of 13-D-fructopyranose and 4-O-carboxymethyl 13-D-fructopyranose in op. 

5 (ppm) C-1 C-2 C-3 C-4 C-5 C-6 ,C.H2COONa 

13-D-fructopyranose4 65.4 99.6 69.1 71.2 70.7 64.8 
4-O-carboxymethyl- 65.4 99.4 68.1 80.7 67.4 64.3 69.8 

13-D-fructopyranose 
M 0 -0.2 -1.0 +9.5 -3.3 -0.5 

5 (ppm) H-1 H-1' H-3 H-4 H-5 H-6 H-6' C!J.iCOONa 

J3-D-fructopyranose5 3.57 3.71 3.80 3.89 3.99 3.71 4.03 
4-O-carboxymethyl- 3.52 3.67 3.86 3.66 4.11 3.71 3.96 4.05 

13-D-fructopyranose 
M -0.05 -0.04 +0.06 -0.23 +0.12 0 -0.07 

Yours Sincerely, 

~ 
Dorine L. Verraest 

P.S. Please credit this contribution to the account of Dr. Joop A. Peters. 

1. D.L. Verraest, J.A. Peters, J.G. Batelaan and H. van Bekkum, Carbohydrate Res., 271 (1995) 101-112. 
2. J. Reuben and H.T. Conner, Carbohydrate Res., 115 (1983) 1-13. 
3. E.A. Kragten, B.R. Leeflang, J.P. Kamerling and J.F.G. Vliegenthart, Carbohydrate Res., 228 (1992) 433-437. 
4. K. Bock and H. Thogersen, Annual reports on NMR Spectroscopy, (1982) 1-57. 
5. A. De Bruyn and M. Anteunis, Bull. Soc. Chim. Belg.,84 (1975) 831-834. 



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 0 20 
were obtained with a single scan 
without apodlzatlon prior to 
Fourier transformation on a Bruker 
AMX-600 spectrometer at 298 IC. By 
using Shigemi high Quality 5mm 
standard tube <Flg.1a> and the 
Shigemi highly sensitive thin wall 
5mm tube <Flg.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 ± 0.01 
PST-002 0.21 40/15 4.96 + 0.00 • 0.01 4.54 ± 0.01 
STS-001 0.25 40/8 8.00 + 0.00 • 0.01 7.52 ± 0.01 
STS-002 0.25 50/15 8.00 + 0.00 • 0.01 7.52 ± 0.01 
ST10-001 0.25 40/8 9.98 + 0.00 • 0.01 9.52 ± 0.01 
ST10-002 0.25 50/15 9.98 + 0.00 • 0.01 9.52 ± 0.01 

SHICEMI, INC. 
Suite 21, 4790 Route 8 • Allison Park, PA 15101 • 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 



ALUMINA TUBE FOR 29Si AND 11B NMR 

Shigemi has recently developed a unique alumina tube for 29Si and 11s NMR. 
The tube consists of a standard glass NMR tube connected to a highly 
densified alumina bottom which holds your sample. By using our alumina 
tube, the 29Si spectrum is free from a broad 29Si signal, and the spinning 
sidebands are suppressed to a minimum because of the tube's precision 
and quality. As of now, only Shigemi can offer you this very specialized 
and high quality tube for a reasonable price. 

~ 
A 

50mm >I 

sir:i I : 
IE->! 
7mm 

A B C D Camber 
Length(mm) OD(mm) ID(mm) OD(mm) (µ) 

Si-005 180 4.965 + 0 4.0± 0.1 2.5 ±0.02 

- 0.005 

Si-010 190 10.0 + 0 9.0 ± 0.1 6.5 ±0.02 

- 0.01 

Type Diameter Price for 5 tubes 

Si-005 5mm $300.00 

Si-010 10mm $400.00 

SHICEMI, INC. 
Suite 21, 4790 Route 8 • Allison Park, PA 15101 • USA 

Tel:(412)444-3011 • Fax:(412)444-3020 
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July 10, 1995 
(received 8/5/95) 

Bernard L. Shapiro 
The NMR Newsletter 

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

Re: Methylene Induced Line Broadening in Solid-State NMR 

Dear Barry: 

444-23 

A protocol for solid-state spectral editing of 13C CP/MAS NMR spectra has recently been 
introduced by Wu et al. (1) and is currently being utilized in our laboratory to investigate the 
structure of fossil resins. In particular, we are interested in the chemical transformations that are 
important in the maturation of polylabdanoid resinites. 

While testing the editing procedure on a model labdanoid, i.e. sclareol (shown below), we 
observed severe line broadening in the aliphatic region of the CP/MAS spectrum, a phenomenom 
common to NMR spectroscopy of many non-crystalline organic solids. Upon completion of the 
spectral editing, it was evident to us that the spectral broadening was due largely to sclareol's 
methylene carbons. 

Figure 1 contains the four "edited" spectra for our model labdanoid and the standard 
CP/MAS spectrum (bottom). Methyl- and quaternary-only sub-spectra (top and penultimate 
spectra, respectively) are obtained as a single spectrum by depolarization of CH2 and CH spins. 
The "edited" sub-spectra are then achieved by subtraction. In the middle of the Figure is the CH­
only sub-spectrum given by subtracting CH2 and residual CH3 and quaternary resonances from a 
short (40 µs) CP experiment. Second spectrum from the top is the methylene only sub-spectrum, 
which is obtained by inverting methylene polarization while nulling non-methylene resonances. 

In contrast to the relatively sharp peaks of the methyl-, methine- and quaternary-only sub­
spectra, the methylene resonances are extremely broad and unresolved. Having isolated and 
examined the spectrum given by each type of carbon, it became apparent to us that the overall 
broadening of the spectrum could be attributed exclusively to methylenes, and these are perhaps 
masking signals derived from non-methylene carbons. Broadening due to low frequency 
molecular motions is well documented in the literature (2) and may, in fact be a predominant source 
of broadening in many polymeric non-crystalline materials. 

1) Wu. X., Bums S. T. and Zilm K. W. J. Mag. Res. A., 111, 29, 1994. 
2) Wind R. A., Maciel G. E. and Botto R. E. In: Magnetic Resonance of Carbonaceous Solids. 

(Ed. Botto R. E. and Sanada Y.) Advances in Chemistry Series 229, Ch. 1, p. 11, 1993. 

OH 

David J. Clifford 
Chemistry Division 

Sincerely, 

Ken B. Anderson 
Chemistry Division 

OpERATEd by THE l.JNivERsiry of Cl-ik:Aqo fOR ThE UNiTEd STATES DEPARTMENf of ENrnqy 
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Figure 1. Four "edited" spectra corresponding to sclareol's methyl, methylene, methine and 
quaternary carbons. The standard CP/MAS spectrum is shown at the bottom. 



Oxford Instruments' 
• commitment to 

quality 
look 

for the 
• signs ••• 

Oxford Instruments are at the 
leading edge of NMR 
development, creating the 
performance benchmarks for 
NMR magnet systems and 
transforming scientific ideas 
into usable, practical 
technology. 

lr:,novation, and a commitment to 
quality, has made us the number 
one choice for so many customers -
putting Oxford Instruments 
products in a class of their own. 

I 
I 

Whether you are looking for a standard 
specification or a custom solution ... talk to us 
first - then decide! 

OXFORD 
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Answer Back Code: OSU CHEM UD 

August 16, 1995 

Dr. B. L Shapiro 
The NMR Newsletter 
966 Bsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

amine 
inversion/rotation 
revisited 

Using Be NMR line shape analysis, we have measured rates of rotation 
about the ring-N+ bonds in A and Band around the ring-C(t-butyl) bond of C. 
At 200 K, 

A, Y=l C 

the N+-methyls, as well as t-butyl methyls give rise to three unequally spaced 
lines, 1:1:1, which signal average at higher temperatures. In addition, the 
dimethylamino's give rise to 1:1 doublets and they signal average with 
increasing temperature. That is the result of inversion at nitrogen together 
with rotation around the ring-N(dimethyl) bond. We previously reported some 
pretty peculiar results. Now having repeated the work, the activation 
parameters are strange but in different ways, see Table. That the 
inversion/rotation ~H:l:'s are similar might have been expected, even in 
different solvents. Further, sterically, t-butyl is like N+(CH3)3 except for the 
charge. One can conclude that electrostatic effects don't influence ~:j: • 

It's the entropies that bother me, especially for C, which is neutral. 
Unimolecular processes in neutral molecules come with neutral (almost zero) 
~s:i: values. The line shape analysis was done pretty carefully. The 13c lines 
are widely spaced, 550 Hz. The intrinsic shifts and line widths do not appear to 
vary with temperature. The data are nicely reproducible. Was gibt hier? Plus 
twenty eu is too much. I wouldn't expect inversion/rotation in A to have a 
~s:J:of + 1 7 eu, but A, at least is a salt. I can only imagine that the transition 
state for inversion/rotation in C is highly disordered, i.e. the energy surface 
looks like a flat plateau. We need advice. 
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The other rotation data looks OK. 

Best wishes to you and the Newsletter. 

Yours sincerely, 

c:;·\, ~ 
Gideon Fraenkel 
Professor of Chemistry 

Compound A 
Solvent nm 
anion 1-

Inv/rot 
AH~ kcal/mole 18.2 
.\S:I: eu 17 

Rot. ring-XMe3 
AH=I= 
AS=I= 

Sharon Boyd 
Graduate Associate 

A B 
ac ac 
1- CF3S03-

15.6 
8 

10.2 8.3 
3 -5.6 

Albert S. Chow 
Research Associate 

C 
Et20-d10 

16 
21 

7.8 
-2.9 

nm=CD.3N03 ac = acetone-d6 

Postdoctoral Position at Argonne 

I will have an opening for a NMR postdoctoral scientist in my laboratory in the Chemistry 
Divsion on October 1, 1995. The position will involve research in developing new solid-state 
magnetic resonance microscopy and spin-diffusion methods to probe domain structures within 
heterogeneous polymeric materials. 

The successful candidate should have a recent Ph.D. (within three years) in Chemistry, or 
closely related field, with some experience in hardware and software development, and with 
experience in solid-state NMR and its application to structure elucidation. 

The Chemistry Division has state-of-the-art NMR facilities, including a new fully equipped 
Bruker DMX 500/200 system with a full complement of solids, liquids and imaging capabilities, 
a home-built Tecmag 400 imaging/spectroscopy system, GE Omega 300, Bruker AM 300, and 
Bruker CXP 100 spectrometers, and several IBM R-6000 and Silicon Graphics workstations 
for advanced data processing, calculation and data refinement. 

For further information contact: 
Robert E. Botto 
Chemistry Division 
Argonne National Laboratory 
9700 S. Cass Ave. 
Argonne, IL 60439 
Ph: (708)252-3524 FAX: (708)252-9288 
e-mail: robert_botto@qmgate.anl.gov . 



Chemagnetics Technology tor 
Broadband Solid-State Triple 

Resonance Experiments 

~ 
Otsuka 

Electronics 

Triple resonance applications in solid-state NMR have increased in number and sophistication in the 
last few years. Chemagnetics triple resonance probes and instruments provide the necessary state­
of-the-art_ technology to keep pace with these new experiments. 

With Chemagnetics equipment, you will: 
•Synchronize pulse programs to spinning speed with the TTL output on the tachometer; 
•Utilize maximum flexibility in console configuration from standard, broadbanded RF transmitters; 
•Maximize H,X,Y channel isolation, decoupling powers, and X/Y channel decoupling; and 
•Obtain minimum frequency separation between the X and Y channels when needed. 

~------------ ------

I I I I l j l l l I I 11 l I I I I I I I I I I I I I I 

27 Al/1 SN TRAP DOR with 1 H decoupling, 
of monomethyl amine (MMA) on a zeolite 
surface, obtained at -140°C to freeze amine 
motion on the zeolite surface. 

Control 

13C/15N RECOR with 1H decoupling, 
obtained on [2-13C, 15N]-glycine. 

1 H decoupling field, stable RF and stable 
spinning speed are all critical for REDOR 
experiments. 

Control experiments (1st, 3rd, etc. peaks) 
demonstrate high decoupling powers. 
Significant signal remains after 64 rotor 
periods, as seen in the next to last peak. 

MMAH+ (Bronstad site) 

MMA ... AI (Lewis acid site) 

MMA (free) 

Stability in probe tuning and spinning speed 
must be maintained at -140°C in order to 
obtain TRAPDOR data. 1 SN irradiation on 

The TRAPDOR technique is similar to 
REDOR in that distance information is 
obtained through dipolar couplings. 

data courtesy of C. Grey, SUNY, Stony Brook. 

Difference 

2607 Midpoint Drive • Fort Collins, CO 80525 • (970) 484-0428 · FAX (970) 484-0487 · 1-800-4-OTSUKA 



Chemagnetics Triple Resonance Technology 

I 

with 31 P and 1H 
decoupling 

no decoupling 

15N Double-Cross Spectra of [2-13C, 15N]­
glycine. Cross polarization is performed in 
the direction 1H ➔ 13C ➔ 15N. 

As the 13C decoupling field increases from 
left to right, the noise level remains the 
same. Signal-to-noise is best with a suffi­
cient level of 13c decoupling. 

Minima in peak intensities correspond to 
13C decoupling fields equal to and at twice 
the spinning frequency. 

! 2H➔ 1 H➔ 13c CP 

I 
I I Control 

1 

OkHz 

27 Al Observation with X/H decoupling, of 
AIP04-H2. 

Decoupling of the 31 P and 1 H nuclei pro­
vides enhanced resolution in the 27 Al spec­
trum. 

The signal-to-noise does not degrade with 
addition of 1 H and 31 P decoupling. This is 
the result of good X/Y channel isolation in 
the probe and filtering between the probe 
and receiver. 

13c Decoupling Field Strength 60kHz 

13c CP and Double-Cross Spectra of 
d8-PS/PMMA copolymer. 

1 H➔ 13C CP shows peaks from both PS and 
PMMA components of the copolymer; indi­
cating intimate mixing of the two materials. 
The 2H➔ 1 H➔ 13c double-cross spectrum 
demonstrates 2H polarization transfer to 
13C via 1 H's. The Control Experiment, with 
2H CP power off, shows that all double­
cross signal originated from 2H. 

*spinning sidebands. Sample/idea courtesy of 
N. Zumbulyadis, Eastman Kodak. 

2607 Midpoint Drive · Fort Collins, CO 80525 • (970) 484-0428 • FAX (970) 484-0487 · 1-800-4-OTSUKA 
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gs-SELTRIP 
Dear Barry, 

Instead of a 3D 1H,13C,31P correlation [1] one can solve the assignment problem of 31P 
nuclei with a selective 2D experiment, which we dubbed earlier SEL TRIP [2]. This "burned 
out" all the 1H,13C correlation signals stemming from the selected phosphorus atom. However, 
we have now developed an improved sequence, gs-SELTRIP, which gives a positive answer: 
The spectra show all 1H, 13C-correlation signals from carbons correlated to the selected 31P­
nucleus. The pulse sequence (Fig. 1) contains a selective 180° pulse, a DQ-31P,13C-filter and 
uses the echo/anti-echo method in the gradient version to get phase sensitive spectra The 
experiment also works without pulsed field gradients. In that case it is necessary to cycle the 
first 90° 13C pulse in the TPPI manner. 

To demonstrate the efficiency of gs-SELTRIP we choose a sample of 80 mg NAD+ 
(Fig. 2) in D20. In the 31P-NMR spectrum of NAD+ the phosphorus signals are separated by 
only 40 Hz. Nevertheless the gs-SELTRIP spectra (Fig. 4 and 5) show only the filtered 
correlation signals. 

y 

1H 1/(2Jep) DQF 1/(2Jep) 

13c 

y <p 
31p 

9z 6 A A 
Fig. 1 gs-SELTRIP 1' 9 <i>1 : X, -x 

<i>2: y, y, -y, -y 
<p3 : X, -X, -X, X 

[l) S. Berger, P. Bast,Magn. Reson. Chem. 31, 1021 (1993). 

H. A. Heus, S. S. Wijmenga, F. J.M. van de Ven, C. W. Hilbers, J. Am. Chem. Soc. 116, 4983 (1994). 

J. P. Marino, H. Schwalbe, C. Anklin, W. Bermel, D. M. Crothers, C. Griesinger, J. Am. Chem. Soc. 116, 6472 (1994). 

[2] S. Berger,J. Magn. Reson. A UIS, 95 (1993). 

PAKETANSCHRIFT: FACHBEREICH CHEMIE. HANS-MEERWEIN-STRASSE, D-35043 MARBURG 
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Fig. 2 NAD+ 
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4.6 4.4 4.2 

Fig. 4 gs-SELTRIP of NAD+, 
sel. pulse on A 

With best regards, 

a.(h r-­

R:~~er 
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! 
80 
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Fig. 3 31P NMR of NAD+ 
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Fig. 5 gs-SEL TRIP of NAD+, 
sel. pulse on N 

Stefan Berger 
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A.E. STALEY MANUFACTURING COMPANY 2200 E. ELDORADO STREET DECATUR, ILLINOIS 62525 TELEPHONE 217/423-4411 

July 25, 1995 (received 8/7 /95) 

Dr. Barry Shapiro 
NMR Newsletter 
966 Elsinore Ct. 
Palo Alto, CA 94303 

Dear Dr. Shapiro 

Vibration Problems: Go to the Source 
Improving Baselines in Presaturation Solvent Suppressed Spectra 

For several years our VXR 4000 had been suffering from a vibration problem. There were 3% sidebands 
at 22.7 Hz, which did not have a constant phase. They tended to average away after multiple transients. 
We could even see ripples in a beaker of mercury placed under the magnet. Estimated costs for an anti­
vibration platfonn ran from $14,000 to $24,000, plus the downtime of the instrument. So rather than 
molest the magnet, we decided to locate the vibration source. Our building engineer switched-off various 
machines, while I watched the sidebands on an HDO signal. Sure enough, we found that an air 
conditioner three floors above, on the other side of the building was the problem. The solution was to 
install a set of springs under the compressor. Needless to say the cost of this was far less than $14,000. 

Presaturating the water signal with the decoupler before acquiring 1H spectra is an easy and effective way 
to reduce its intensity and increase the signal to noise ratios of the peaks of interest. However, if the 
signals of interest are of very low intensity, in our case dissolved starch, the residual water signal presents 
a slight problem. Residual xy coherence at the water frequency in phase with the rf read pulse will result in 
a residual signal randomly out of phase with the rest of the spectrum. This can greatly distort the baseline 
in the region of the water signal and can make integration more difficult. This will also detrimentally 
affect 2D spectra. This problem can be greatly alleviated and the appearance of the 1H spectrum can be 
greatly improved. Waiting about 16 msec after the decoupler is gated off before applying the rfpulse 
allows time for the xy coherence to decay. This does not reduce the suppression if the T-1 of the water is 
long enough and results in a much flatter baseline. The residual water signal can be suppressed even more 
by applying an 8 msec homospoil pulse at the beginning of the 16 msec delay. However, if the spectrum 
contains sharp signals, eddy currents from the homospoil may result in distorted peaks. To see the results, 
notice the water signal and baseline of Figure I, in which the rfpulse was applied immediately after 
presaturation. Then compare this spectrum to Figure 2 where the 16 msec delay and homospoil were 
applied. 

Sincerely 

·l (i 
-~r) l 

Gary Juneau 
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Figure 1 Standard Presaturation 

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppn'l 

Figure 2 Presaturation with 16 msec Delay and Homospoil 
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AMT's NEW Solid State RF 
Power Amplifiers for High-Field 
NMRI imaging systems 

■ 25-175MHz bandwidth for 3T/4T imaging 
applications 

II 4000 and 7000 Watt models 

3rd IMD levels typically -22dBc at rated power 

■ 0.2 dB amplitude stability 

■ 2.0° phase stability 

2 µs blanking delay time 

■ CW power mode for decoupling applications 

W hen your high-field NMRI requirements 
breaks new scientific ground and you need 

reliable high performance RF power use AMT's 
field-proven PowerMAXX™ for the job. AMT pro­
vides the only NMRI amplifiers with stability you 
can count on. PowerMaxx products are conserva­
tively rated to deliver LINEAR power at 4000 and 
7000 watts, with state-of-the-art circuitry which 
provides phase and amplitude stability. 
PowerMaxx products are just what you need for 
today's reality and tomorrow's challenges. 

IAMrl 3080 Enterprise Street 
Brea, CA 92621 • (714) 993-0802 
Fax: (714) 993-1619 



ELECTRICAL/MECHANICAL SPECIFICATIONS AT 25°C: SUPPLEMENTAL 

PowerMAXX System 4T40 PowerMAXX System 4T70 CHARACTERISTICS: 

Frequency range 25-1 75 MHz 25-175 MHz Connectors, rear panel 

• RF input: BNC (F) 
:-

Pulse power into 50 ohms 4000 W PEP, min. 7,000 W PEP, min. 

CW power into 50 ohms 200 W max. 200 W max • RF output: 7 /16 EIA (F) , .. 

Linearity(± 1.5 dB from line11r) ' 1.0 - 3,500 W 1.0- 7,000 W • Noise blanking: BNC (F) ·, 
Two tone IMD levels -22 dBc, typ. at 3.5 kW output -22 dBc, typ. at 7 .0 kW output • Interface: 25 pin D(F), 

EMI filtered 
Output power stability 0.2 dB within 30 min. 0.2 dB within 30 min. 

• Water: Brass Swagelok'" fitting 
Output phase stability 2.0° within 30 min. 2.0° within 30 min. P/N B-810-6 
Amplitude rise/fall time 700 ns typ. 700 ns typ. Requires mating Swagelok/ 

Amplitude droop 5% to 5 ms pulse width, 5% to 5 ms pulse width, adaptor P/N B-PB8-TA8 for a 

max. at 3.5 kW max. at 7.0 kW #8 hose (.500", 12 mm OD) 

Phase change/output power 10°, typ. to 3.5 kW 10°, typ. to 7 .0 kW Indicators, front panel 
Phase error overpulse 4° to 5 ms duration, typ. at 3.5 kW 4° to 5 ms duration, typ. at 7 .0 kW • System "ON" 
Harmonic levels 2nd: <-25 dBc, 3rd: -15 dBc, typ. 2nd: <-25 dBc, 3rd: -15 dBc, typ. • Overdrive 

at 3. 5 kW output at 7 .0 kW output 
• Peak power meter 

Gain (O dBm input) 66 dB min. 69 dB min. • CW mode 
Gain flatness ±4 dB ±4 dB • Over pulse width 
Input/output impedance 50 ohms 50 ohms • Over duty cycle 
Input VSWR <2:1 < 2:1 • Over temperature 
Pulse width 5 ms max. at 4.0 kW 5 ms max. at 7.0 kW 

Duty cycle Up to 10% at 4.0 kW Up to 10% at 7 .0 kW System monitors 

Noise figure 11 dB typ., with O dB attenuation 11 dB typ., with O dB attenuation • Forward/Reflected RF power 

at the RF input at the RF input • Over pulse width/duty cycle 

Output noise level (blanked) < 20 dB over thermal <20 dB over thermal • DC power supply undervoltage 

Blanking delay < 2 µs "ON", 2 µs "OFF", TTL signal < 2 µs "ON", 2 µs "OFF", TTL signal • Over thermal 

Protection • VSWR: infinite VSWR at rated power • VSWR: infinite VSWR at rated power Front panel controls 
• Input overdrive • Input overdrive 

• AC power • Over duty cycle/pulse width • Over duty cycle/pulse width 
• Over temperature • Over temperature • Pulse width 

Cooling Water cooled (D.I. not recommended) Water cooled (D.I. not recommended) • Duty cycle 

Coolant thermal loading 3.2 kW at full rated power & duty cycle 7 .5 kW at full rated power & duty cycle • Forward/Reflected power 

Operating temperature Ambient: + 10° to +40°C Ambient: + 10° to +40°C Other Members of AMT's 
Coolant: + 10° to + 20°c, ± 1 °c Coolant: +10° to +20°c, ± 1°c NMR/NMRI Family: 

Line vpitage 208/230 VA(, ±10%, 3 0, 50 - 60 Hz 208/230 VAC, ±10%, 3 0, 50 - 60 Hz 3205/3200 
AC power requirements 1 DA/phase at 208 V, typ. at 4 kW 22A/phase at 208 V, typ. at 7 kW 6-220 MHz, 300/1000 W 

RF output RF output 

Package 19 inch rack cabinet 19 inch rack cabinet ■ 3304/3303 

Size (HWD) 46.75 x 25.0 x 35.5 inches 66.0 x 25.0 x 35.5 inches 30-310 MHz, 400/700 W 

1189 x 635 x 902 mm 1676 x 635 x 902 mm Ill 3137/3135/3134 ~ 

Pan~I height 38.5 inches, 978 mm 57.75 inches, 1467 mm 200-500 MHz, 50/150/300 W 

Unit weight 855 lbs., 388 kg 1220 lbs., 553 kg ■ 3445/3446 

Shipp[ng Weight 895 lbs., 406 kg 1260 lbs., 572 kg 10-130 MHz, 2000/1000 W 

AMT reserves the right to change specifications and/or discontinue this product without notice. © AMT. 1995 

3080 Enterprise Street • Brea, California 92621 • Phone: (714) 993-0802 • Fax (714) 993-1619 

A SPECTRIAN COMPANY 
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August 24, 1995 
(received 8/25/95) 

Solid-State NMR Pulse Sequence That Scales-Up Chemical Shift Frequencies 

Dear Barry, 

It is a tantalizing to contemplate the prospect of increasing ( or scaling up) the frequency separation between 
chemically shifted resonances by applying a pulse-sequence rather than employing a higher magnetic field. The 
chemical shift concertina was originally invented to scale down chemical shifts in solid-state NMR (1), and a 

number of variations of scale-down pulse sequences have been desribed since then. Scale-up has been 
demonstrated in multi-dimensional solution NMR experiments (2, 3). In this letter we demonstrate a pulse 

sequence that scales-up chemical shift frequencies in solid-state NMR spectra. 

A two-dimensional pulse sequence that correlates scaled-up and unscaled chemical shift resonance 

frequencies is diagrammed in Figure 1. This pulse sequence is equally applicable to 13c, 15N, or other dilute 
spin nuclei. After cross-polarization from the abundant 1 H spins, the 15N magnetization evolves according to its 
chemical shift during t1. This is followed by a constant time period,~, during which a 7t pulse is used to control 
the evolution of the 15N magnetization under the chemical shift and the factor a determines the second 
incremental time for each t1 experiment. As a result, the 15N magnetization evolves for a time (1 + a)t1 with a 

frequency ( 1 + a) ffiN which leads to the 15N chemical shift frequency scaled by a factor of ( 1 + a). The factor a 
has to be carefully selected to accommodate the scaled chemical shift interaction in the spectral width set by the t 1 
increment while avoiding loss of magnetization due to T 2 relaxation. The phase of the rr/2 pulse preceding data 
acquisition is selected for quadrature detection in the ro1 dimension. 

Conventional and scaled-up two-dimensional correlation spectra are shown in Figures 2A and B, 

respectively. These spectra result.from 64 t1 experiments with 8 acquisitions, a recycle time of 3.5 sec and a 
cross-polarization mix time of 1 msec. The spectrum in Figure 2A was obtained with a dwell time of 25 µsec 
while that in Figure 2B had a dwell time of 12.5 µsec. For spectrum B, a was set to a value of 1.0 to achieve a 

scaling factor of two in the first dimension. Therefore, the scale along the co1 dimension is twice that along the 
co2 dimension in Figure 2B. Significantly there is a net decrease in linewidth after taking scaling into account 

with this procedure because of the constant time interval in the pulse sequence. Therefore, there is a real increase 
in resolution. The experiments were performed on a home-built spectrometer with 1 Hand 15N resonance 
frequencies of 550.09 MHz and 55.74 MHz, respectively. The sample was a single crystal of N-acetyl-L-15N­
Valine-L-15N-Leucine placed at an arbitrary orientation with respect to the external magnetic field in a solenoidal 
coil double tuned to the 1 H and 15N resonance frequencies. 
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Figure 1. Two-dimensional solid-state NMR pulse sequence that correlates the 
scaled and unscaled chemical shifts. 
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Figure 2. A. Two-dimensional correlation spectrum of 15N chemical shifts without scaling. 
B. Two-dimensional correlation spectrum of 15N chemical shifts with scaling in rol using 
the pulse sequence in Figure 1. 

References: 1.) J. D. Ellett and J. S. Waugh, J. Chem. Phys. 51, 2851 (1969). 
2.) L. R. Brown, J. Magn. Reson. 51,513 (1984). 
3.) R. V. Hosur, Prog. NMR Spectrosc. 22, 1 (1990). 

Sincerely, 

A. Ramamoorthy M.McCoy S. J. Opella 
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Professor Peter Stilbs 
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(received 8/19/95) 

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

RE: Component-Resolved NMR (CORE-NMR) 

PGSE-NMR has developed into a very powerful method for studying the dynamics of 
complex multi-component systems. Perhaps the most significant advantages the NMR 
technique has over other commonly used techniques, such as viscosity or neutron scat­
tering, are that no special sample preparation is required and that the dynamics of each 
individual component can be simultaneously measured. This is particularly important in 
fields such as polymer-surfactant interactions. However, the biggest limiting factor in the 
applicability of this NMR technique has been the necessity for non-overlapping spectral 
lines. Hence, the systems most studied have been simple molecules with few lines in the 
spectra. C.S. Johnson, Jr. and coworkers have suggested the so-called DOSY-method, 
which is a way to achieve a separation of diffusion components of a Ff-PGSE dataset. 

We recently have developed a quite different mode of analysis of PGSE-NMR data 
(CORE-NMR, COmponent-REsolved NMR) which effectively not only increases the range 
of systems to which Ff-PGSE can be applied but also the accuracy of the technique it­
self. We illustrate our point with an testing example - the determination of the diffusion 
coefficients of a solution containing a protein - gelatin - and a non-ionic surfactant based 
on a sugar. The NMR spectra of these two components show considerable overlap. 

The Experiment is shown in Figure 1. The surfactant lines are much sharper than the 
protein lines. As may be clearly seen, the main signal around l.5ppm decays rapidly 
at first and subsequently adopts a much slower decay. A typical analysis of this system 
would be to fit the data contained in this peak to a double exponential and thus, extract 
two diffusion coefficients. It should be remembered that all peaks pertaining to the 
protein should attenuate at the same rate within their own noise (P.Stilbs, Anal. Chem. 
53 (1981) 2135). Similarly, for the surfactant. The question is thus, "can one use all 
this spectral information ?'' The answer is "yes". The key to this analysis is as mentioned 
above - all the resonances pertaining to one component decay with the same constant. 
Further details of the computational procedures are described in a manuscript that was 

Postal Address: 

Dept of Physical Chemistry 
Royal Inst of Technology 

S-100 44 Stockholm 
Sweden 

Visiting Address: 

Teknikringen 30 

Royal Inst of Technology 
Stockholm 
Sweden 

Telephone: 
Direct +46-8-790 82 01 
Seer.: +46-8-790 85 94 

Exchange: +46-8-790 60 00 

Telefax: +46-8-7908207 

E-mail: 

peter@physchem.klh.se 

444-39 



444-40 

submitted to Journal of Magnetic Resonance in late june. Also, instead of using only 
one data channel but using all the channels above a threshold, the data quality may be 
significantly improved simply by the fact that many more decays must give the same 
result, so there is a very significant gain in effective Signal/Noise - like a factor of 10, 
using the same dataset! 

Having obtained these more accurate diffusion coefficients, the analysis program then 
goes through a routine which determines how much signal is present in each decay 
given those diffusion coefficients. In other words, the analysis separates the data not 
only into components based on their diffusion coefficient but also returns the fitted spin­
echo spectra for comparison with the real thing. This analysis has been tested on a 
number of systems ranging from proteins and block copolymers to simple alcohols and 
the improvement in accuracy is very noticeable. More importantly, the analysis has 
"paved the way" for the study of a number of complex-component systems. 

Yours Sincerely 

PJu(# 
Peter Stilbs Kim Paulsen Pete Griffiths 

6 
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Now Offers Spinner Turbines! 

Starting in March, 1995, Wilmad can provide the most common 5mm and 10mm Spinner Turbines for Varian 

and Bruker NMR Spectrometers. Manufactured by RotoTec in Germany, these Spinner Turbines are prepared 

to precision standards that exceed those provided by the Spectrometer maker. Save time by ordering your 

Spinner Turbines along with the most valued NMR Sample Tubes in the world ... From Wilmad! 

Varian Spinner Turbines ..... Made from high density GFK (fiberglass) , these Turbines incorporate a single 

O-Ring imbedded at the top of the turbine that holds the NMR sample tube firmly. 

5mm Varian Spinner WG-997447 
(Cross Reference: Varian 00-997447-01) 

Quantity Sell Price 
1-4 $225.00 each 
5 -9 185.00 
10-29 170.00 
30+ 155.00 

Bruker Spinner Turbine ...... Equivalent to 

Bruker's 'Selected' quality of NMR Spinner Turbine for 

500 and 600MHz NMR Spectrometers, you'll find the 

price is attractive for even 200-400MHz spectrometers. 

Prepared from high quality ABS (polyamide) , the design 

incorporates two O-Rings for ease-of-use and snug fit on 

the NMR tube. 

WILMAD® GLASS 
Route 40 & Oak Rd. 
Buena, NJ 08310, USA 

Domestic: 800-220-5171 
FAX: 800-220-1081 
lnt'I: ++609-697-3000 
FAX: ++609-697-0536 

• 

10mm Varian Spinner WG-998446 
(Cross Reference: Varian 00-998446-01) 

Quantity Sell Price 
1-4 $225.00 each 
5-14 195.00 
15-24 185.00 
25+ 175.00 

5mm Bruker Spinner WG-AHO 132 
(Cross Reference: Bruker AH0130 and AH0132) 

Quantity 
1-4 
5-9 
10-39 
40+ 

Sell Price 
$125.00 each 

115.00 
100.00 
90.00 
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Dr K.D. Sales BSc PhD CChem FRSC 

Departmental Fax 0181 981 8745 

Dr. B.L. Shapiro, 
Queen Mary and Westfield College 
Mile End Road 
London El 4NS The NMR Newsletter, 

966 Elsinore Court, Telephone 0171 975 5555 

Palo Alto, CA 94303, USA. 17th August 1995 
(received 8/22/95) 

Fax 0171 975 5500 
Telex 893750 

The 13C Shielding Tensor of 13CO Bonded to Haemoglobin 

DearBany, 
As part of our ongoing studies on the local geometry of the Fe-C-O unit in heme proteins 

and model compounds1
•
2 we have recently measured3 the 13C shielding tensor of rabbit Hb13CO 

(molecular weight ca. 64,500). Such a measurement poses a significant challenge to the solid-state 
NMR. spectroscopist because in the normal 13C CP/MAS NMR spectrum there is considerable 
natural abundance 13C signal intensity from the protein which masks spinning side-bands from the 
13CO resonance - see Fig. l(a). The protein signal is reduced to some extent by application of the 
non-quaternary suppression technique (NQS) - Fig. l(b). In Fig. l(c) we show the 13C CP/MAS 
spectrum of Hb13CO acquired with a combination of NQS and the SELDOM (selectivity by 
destruction of magnetisation) sequence4 (Fig. 2) which works by storing the selected magnetisation 
along the z-axis and allowing unwanted magnetisation to decay due to short T 2 values normally 
found in solids. Excellent selectivity (although at a cost in sensitivity) was achieved. The spinning 
side-bands from the 13CO site can readily be identified and there is little interference from the rest of 
the protein. These results show great promise for the measurement of 13C shielding tensors in other 
complex heme biological systems. 

1 I.P. Gerothanassis, M. Momenteau, G.E. Hawkes, and P.J. Barrie, J. Am. Chem. Soc., 115, 9796, 
(1993). 
2 I.P. Gerothanassis, P.J. Barrie, M. Momenteau, and G.E. Hawkes, J. Am. Chem. Soc., 116, 11944, 
(1994). 
3 P.J. Barrie, I.P. Gerothanassis, M. Momenteau, and G.E. Hawkes, J. Magn. Reson., in press. 
4 P. Tekely, J. Brondeau, K. Elbayed, A. Retoumard, and D. Canet, J. Magn. Reson., 80, 509, 
(1988). 

Yours sincerely, 

G.E. Hawkes I.P. Gerothanassis 

QMW is a college of the federal University of London, incorporated by Royal Charter, engaged in undergraduate 
and postgraduate teaching and research in Arts, Medicine, Engineering, Informatics and 

Mathematical Sciences, Laws, Natural Sciences and Social Sciences. 
Patron: Her Majesty The Queen 

THE QUEENS AWAl'!.0 FOill 
U.-01'!.T ACHl(VlMt:NT 
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Figure 1. 13C CP/MAS NMR spectra of solid 
Hb13CO recorded at 75.5 Iv1Hz on a Bruker 
MSL-300 spectrometer (I .5 ms contact time, 
0.4 s recycle delay, 3240 Hz spinning speed, 
processed with 100 Hz line-broadening): 
(a) nonnal CP/MAS spectrum, 10,000 scans; 
(b) CP/MAS with NQS, 40 µs interrupted 
decoupling, 10,000 scans; 
(c) CP/MAS with NQS and SELDOM, 
12 SELDOM loops with 250 µs dephasing 
time, 40 µs interrupted decoupling, 126,000 
scans. 
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Dear Dr. Shapiro, 

0 
Brock University 

St. Catha.Tines. Ontario 
Canada 
L2S 3Al 
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Telephone: (905) 688-5550 Extension 3402 
Facsimile: (905) 688-2789 or 682-9020 

Fri, Jul 28, 1995 
(received 8/8/95) 

New Paradigm for NMR Demonstrations 

We have recently been through the exercise of evaluating a Bruker DPX 300 vs a Varian 
Inova 300 for use with both solutions and solids. As part of the evaluation we had their service 
managers in with their schematics to evaluate the circuitry with our electronics people and we had 
both companies demonstrate their software on campus so that we could get feedback from faculty 
who would not be going to factory demos and more importantly from students who would use the 
systems "hands on". The vendors chose to do this by bringing down a workstation with the 
software preloaded. However data acquisition and the instrument interface could not be 
demonstrated since the software was aware that no console was attached. The effort in writing a 
"virtual console" for such demonstrations, as several mass spectrometry vendors have done, could 
better be spent on implementing new features of use to existing and potential spectrometer 
owners/purchasers. 

However, the software was accessible internally at both companies from other workstations 
or Macs or PCs running X-server software. Such access was part of our own requirements for 
access from all parts of the campus, office, lab and classroom. We were typically being shown at a 
second workstation the working up of Tl data etc while the machine console computer was being 
used to acquire more data or demo something else to another one of the three of us who were 
present at the demo site. Full instrument control was available from these remote workstations. We 
quickly realized that there is no reason not to have done this for the demo at home, especially given 

. our reasonably fast internet connection. 

Since, among other things, to increase instrument throughput, we were almost certainly going 
to buy a small sample changer for solutions (6 samples for Bruker's, sequential and 9 for Varian, 
random access) , we realized as we tested the changers their further potential for remote 
demonstrations. On the day of our "at home" software demo, the sample changers (presumably the 
vendor's larger random access unit attached to a demo machine) could have been preloaded with 
tuning standards as well as with the samples previously sent down to the demo lab from four or 
five people who would not be attending the Boston or Palo Alto demos, although known to be 
major users of the new system. Thus some of the samples that we brought down with us could 
have been demonstrated at home to the individuals concerned- data acquisition, processing plotting 

· etc, done from any Unix box, or X-server equipped Mac or PC here at Brock via the internet. The 
individual whose sample is being run gets the chance for instant feedback to the vendor's 
application chemist who is running the demo from the customer's site rather than back at the actual 
instrument, and he/she knows immediately if the system being evaluated can do what he/she 
expected. 
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Given time zone differences such use could significantly increase the throughput on demo 
lab instruments and be used in demos for countries around the world, where there may be no 
nearby demo site. Thus many more people can see much of the capabilities of the instrument that is 
being proposed. Thus the lucky (unlucky if they make the wrong choice) person(s) who get the 
trip to the demo site would also get more direct feedback from the users. 

Junior faculty can often find themselves in the position as "expert" in a particular form of 
spectroscopy or instrumentation and therefore have to make a choice. If they make a poor choice, 
often because they choose what they used as a graduate student or as a postdoc (which may be 
obsolete now), or may have been a poor choice on the part of their original supervisor, and they 
thus risk their future tenure. It is for this reason that one of us (JMM) teaches an advanced 
instrumentation course facetiously subtitled "A Course in Applied Sales Resisitance" 

Since the vendors often hook in via the net to a customer's lab for diagnosis,'why .not carry 
this one stage further and use the same type of hookup for demonstrations. Then those of us 
present at the demo in the factory don't have to second guess what our colleagues want. In a 
situation where many have to be served, that is a consideration in the choice of system. Since those 
who are present at the actual demo site are often computer and hardware experts, they can spend 
more time inside the system hardware and software rather than just rushing samples through the 
instrument as spectators making periodic comments or suggestions. 

For the local customer's site demo, once the three to six hour period of access to the 
spectrometer and sample changer back at the demo site is over, the customer could be given remote 
log-in privileges at another workstation at the vendor's site. The experimental data would have 
been transferred to this machine, and the potential customers could then allowed to play with their 
raw data for a fixed period of time, e.g. a week. That would give them a chance to get a feel for the 
variations in data workup and plotting available, and a real feel for the power and user friendliness 
or unfriendliness of the software. There would be no requirement that the customer had the same 
brand of Unix workstation that was needed to operate the spectrometer since any X-server would 
work for X-compliant software. 

This proposed model would certainly work at most university sites, and at many industries 
since they are also getting fast internet connections for their Web servers. In the absence of a hard 
internet connection locally, a very fast modem might well be adequate. This would have to be 
determined by the vendors in experimentation on different sites around the world. 

yz:;~~------ ~ ~=~- ~Iler J. Stephen Hartman Tim Jones ( } 
Prof .of Chemistry Prof. of Chemistry Coordinator of Analytical Services 
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This data shows the digital 
filtering capability of JEOL USA's 
ECLIPSE NMR workstation. Eclipse 
does digital filtering via software 
after the data is acquired, not via 
hardware during acquisition. This 
offers a significant advantage 
because with software digital 
filtering the ae::quisition is com­
pleted before you filter the data. 

-. 

JEOL feels spectrometer time is 
best spent acquiring new data 
rather than repeating experiments 
because conditions were not 
optimized. It takes more time to 
write this kind of software, but 
JEOL took the time. Now you can 
use the ECLIPSE NMR Advantage 
to your advantage. 

The Better Way! 

JEOL USA, Inc. 
11 Dearborn Road 

Peabody, MA 01960 . 
Tel: 508/535-5900 
FAX: 508/536-2205 

EMAIL: NMR@JEOL.COM 

I t.'m§,Qb I 
MS NMR ESR 
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