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NUTS NMR data processing 
software f r PC and Mac 
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cfzatt , ririg a6out 

• NUTS product line, available for PC and Mac: 
NUTS Lite - Basic 1 D processing ............................................................................. . $ 75 

$499 
$750 

NUTS-1 D - Extended processing tea ,ures ......................... : ....................................... . 
NUTS-2D - Complete 1 D and 2D pao age ............................................................. : .. . . 
Virtual Spectrometer option - teachin , tool which simulates an NMR spectrometer 
(the Virtual Spectrometer can be addef to NUTS-1D or NUTS-2D} ................................. $250 

• Site licenses are available. Description of kuTs features and demo copies of NUTS are available 
I 

: via ftp from ftp.acornnmr.com or via the r orld Wide Web at http://www.acornnmr.com 
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May 28, 1996 
(received 6/3/96) 

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

Dear Barry: 

Short title: NMR on the WWW 
Biomedical Magnetic Resonance Laboratory 
University of Illinois 
1307 West Park Street 
Urbana, IL 61801 

How would you like to be in the lab 8766.15 hours during each sidereal year? No? How about 
your students? And what if "in the lab" could · elude sleeping, overlooking a Hawaiian beach, or reclining 
in your own living room with your favorite beterage, music and companion (human, canine, or other)? 

We have recently (starting in January o~this year) developed a scheme for operating one of our 
NMR imaging spectrometers, a Surrey Medical Imaging Systems/Magnex horizontal bore 4.0T/3 lcm 
instrument, over the World Wide Web, using J standard Net browser on a desk-top or notebook 
computer. Essentially all of the variables that m1 

e might adjust when at the physical console can be 
changed from the Web interface, which makes the whole process so simple and intuitive that even a child 
(perhaps only a child) can do it well. In a mul · institutional K-12 twenty-one day experiment with a 
developing chicken egg last month, kindergart . n kids tended to make the best images. 

We have been planning research applicl ti.ans in addition to organizing educational outreach 
programs. NIH administrators have operated o~ machine from their office computers in Bethesda, and 
one or the other of us have done so from a hot~l room overlooking Hanelei Bay on the north coast of 
Kauai, from a hotel ballroom in Seoul, Korea, land from nearer and more prosaic locations. Collaborative 
and service activities can be enhanced by the ayailability of this mode of operation, which will be 
implemented on our other NMR/MRI instrumqnts and eventually on many others in laboratories 
elsewhere, bringing into existence the ''World ]Wide Lab". Instead of loading up this Newsletter with all 
of the details, we recommend to you the following Web site: (http://bmrl.med.uiuc.edu:8080) and those 
linked to it. 

Sincerely, 

Paul C. Lauterbur 

/j 
c .y•·, /~-iz .. v 
Jcian Dawson 
( 

~~ 
Doug Morris Clint Potter 



uN1Tv/NOVA™: Innovation in 
RF System Design 

Only Varian Meets and Exceeds RF Perfonnance Demands 
Experience the benefits of excellent 
RF system design with Vatian's 
UNITY/NOVA NMRspectrometer. 
Giving you accurate, precisely-timed 
RF pulses for the most complex 
pulse sequence, UNITY/NOVA delivers 
unmatched performance, reliability, 
and productivity for all applications. 

And, only Vaiian's high precision, 
linear RF system design, in 
combination with ai1 accurate and 
flexible pulse programmer, allows 
you to transfer pulse sequences from 
any lab or across Vatian systems 
without modification. 

© Varian Associates 

Let Vatian expand your 
expe1imental capability with our 
innovative user pulse sequence 
libraiy, featming over 
150 pulse sequences. 

Contact the Valian sales office 
nearest you for more information 
on our full line of highest 
performance NMR spectrometers 
for all applications. 

The advantages are elem·: 

• Precisely-timed RF pulses 

• Accurate RF pulse phase, 

amplitude, and timing 

• Pulse programs that deliver 

expected results 
• Easy complex pulse 

sequence programming 
• Available for all UNITY/NOVA 

and UNITYplus systems 

• var1an@ 



Obtain the Highest Level of NMR 
Perfonnance in All Applications 

UNITY/NOVA'S high 

dynamic range RF 

transmitters deliver 

predictable, linear NMR 

response over a 

> 140 dB power range. 

Predictable, 

complex shaped RF 

pulses are easily 

produced with 

UNITY/NOVA. 

Stable, shaped RF 

pulses are a 

hallmark of the 
UNITY/NOVA 
linear RF system, 

which delivers high 

stability shaped 

pulses such as 

these 15 µsec 

gaussian pulses. 

11111111111Uillllillill~llliu1Ullwlillilllil1 

Predictable, reproducible, and stable RF pulses at all frequencies and power 
levels are the hallmark of UNITY/NOVA. Flexible, modular RF allows UNITY/NOVA to 
be configured for all applications, with easy upgradeability and expansion 
for future experimental needs. 

Manufacturing Facilities Varian NMR lnslrumenls. Building 4, 3120 Hansen Way, Palo Alto, California 94304-1030, Tel 415.493-4000 • Australia Mulgrave, Victoria, 
Tel 3.9.560.7133 • Austria Vosendort, Tel 1.69.5445 • Belgium Brussels, Tel 2.721.4850 • Brazil Sao Paulo, Tel 11 .820.0444 • Canada Mississauga, Ontario, 
Tel 1.800.387.2216 • China Beijing, Tel 1.256.4360 • France Les Ulis, Tel 1.6986.3838 • Germany Oarmsladl, Tel 06151.7030 • Italy Milan, Tel 2.921351 
• Japan Tokyo, Tel 3.5232.1211 • Korea Seoul, Tel 2.3452.2452 • Mexico Mexico City, Tel 5.514.9882 • Netherlands Houten, Tel 3063.50909 • Russian ■ 
Federation Moscow, Tel 095.203.7925 • Spain Madrid, Tel 91.472.7612 • Sweden Solna, Tel 8.82.00.30 • Switzerland Zug, Tel 42.448.844 • Taiwan Taipei , 
Tel 2.705.3300 • United Kingdom Walton-on-Thames, Tel 01932.898.000 • United Stales California, Tel 800.356.4437 • Other sales offices and dealers 
lhraughoul !he world var1an@ 
MAG-8402A/681 
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Depa_rtment of Chemistry 

Head of Department: 

Dr K.D. Sales BSc PhD CChem FRSC 

Departmental Fax 0181 981 8745 
UNIVERSITY OF 

LONDON 

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

Queen Mary and Westfield College 
Mile End Road 
London El 4NS 

Telephone 0171 975 5555 

CA94303, Fax 0171 975 5500 
Telex 893750 

USA. 19th June 1996 
(received 6/24/96) 

Snake-Bite Medicine 

Dear Barry, 
We have been working for some time1 to determine the structure of a pure 

compound (velutinol A) isolated from the rhizomes of the native Brazilian plant 
Mandevilla velutina. Extracts of this plant are used in folk medicine, and taken orally 
are particularly effective against the effects of the certain snake-bites - especially those 
of Bothrops jararaca, a variety of lancehead responsible for most reported snake-bites 
in Brazil. Our preliminary studies using the now normal 1H and 13C methods pointed to 
one of two possible structures: 

18 
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HO 
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1 OH 

XHa 
0 Hb 
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21 

HO 
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2 

The selection of 1 as the correct structure was made on the basis of quantitative 
interproton n.O.e. data. A series of NOESY spectra, analysed by the initial slope 
method and calibrated against a methylene pair distance, provided the experimental 

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 AWARD fOR 
EXl'ORT ACHIEVEMENT 
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distances. Energy-minimised SYBYL-generated structures of 1 and 2 provided 
calculated interproton distances, and the correlations between experimental and 
calculated distances for the two structures are shown below. 
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The straight lines indicate an ideal I: 1 correspondance. For 1 all points have < 0. 5 A 
difference between experimental and calculated distances, while for 2 there are three 
severe 'violations'. Clearly structure 1 wins. 

w~~ 

1 RA. Yunes, M.G. Pizzolatti, A.E.G. Sant' Ana, G.E. Hawkes and J.B. Calixto, 
Phytochemical Analysis, 1993, 4, 76; E.S. Bento, J.B. Calixto, G.E. Hawkes, M.G. 
Pizzolatti, A.E.G. Sant' Ana and RA. Yunes, J. Chem. Soc. Perkin Trans .. 2, in press. 



Being Colder, Stronger, 
and ... First Again ! 
Introducing the BRUKER 800 MHz I 54 mm 
Ultra-High Field High Resolution NMR Magnet 

BRUKER has proven once again to be the world 's leader 
in the Ultra-High Field Superconducting NMR Magnet 
Technology. The new persistent 800 MHz/ 54 mm magnet 
system has been commercially available since July 1995. 
It is based on Bruker 's patented superstabilized cooled 
technology which was introduced in the early 1990s with 
the world 's first persistent 750 MHz magnet. 

The innovative technology applied for the new series of 
800 MHz magnets cools the superconducting coils to 
~ 2 K. The helium vessel of this new cryostat contains 
liquid helium at two different temperature levels. In the 
upper section, the liquid helium is at 4.2 K and evaporates 
as usual, thereby generating a slight overpressure. The 
lower section contains the superconducting coils 
immersed in liquid helium at ~ 2 K and is separated from 
the upper section through a thermal barrier. The reduced 
temperature in the lower section is achieved by a Joule -
Thomson cooling unit. Only this small cooling unit is 
operated at reduced pressure. Therefore, the entire 
helium bath remains at a slight overpressure just as in 
conventional cryostats. There is no underpressure, or 
concern about back streaming of moist air, since there is 
no pumping on the helium bath. 

The superstabilized cooled technology leads to higher 
field magnet designs with larger homogenous regions and 
less drift. 

( ' / 
BRUKl!R (.x.. __ . 

800 

A 

Main Features 
► Ultra large volume with outstanding field 

homogeneity provides excellent resolution and non­
spinning lineshape; also, this permits the use of 
larger and more dilute samples. 

► Lowest drift rates without using any drift 
compensation procedure. 

► Integrated anti-vibration stand system. 

► Very stable magnet temperature; no dependence 
on external atmospheric pressure; no drift or helium 
boil-off fluctuations. 

► Very stable during refills, due to superstablized 
cooled technology. 

\XI Innovation tor customers 
delivered with Integrity BRUKER 

c;><_j 



SPECIFICATIONS 
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Sandia National Laboratories 
Operated for the U.S. Department of Energy by 

Sandia Corporation 

LOCKHEED MA~ 

P.O. Box 5800 
Albuquerque, NM 87185-1407 

Standard Sample for Calibration of 1H Decoupler Channel 
in 29Si Polarization Transfer Experiments* 

Dear Dr. Shapiro, 
(received 6/28/96) 

The utilization of the INEPT and DEPT polarization transfer experiments for 29Si NMR. characterization 
of organically modified alkoxysilane sol-gel materials is becoming more routine at Sandia National Laboratories. 
These methods are attractive because they afford improved 29Si sensitivity and spectral editing capability. 
Calibration the 1H decoupler pulse lengths are crucial for optimal performance of the INEPT and DEPT 
sequences. For a simple estimate of the decoupler pulse length, the null in the observed X signal following the 
n/2(X) - 't - n/2 (1H) sequence can be used [1]. Benzene is typically used as a standard calibration sample for 
13C observations. We have looked for suitable standard samples that would provide similar results while 
investigating 29Si systems, and have found that trichlorosilane, Cl3SiH, provides a convenient sample for 
decoupler calibration as shown in Figure 1. At pulse lengths shorter than or greater than the decoupler n/2 pulse 
the expected anti-phase doublet is observed, while at a 
n/2 pulse a null signal is observed. The interpulse 
delay is optimized to the heteronuclear coupling, 
J(Si,H) = 364 Hz, by using 't = (21/ = 1.37 ms. A 5 
mm neat Cl3SiH sample provided a SIN of 
approximately 50: 1 on our AMX400 using a 5 mm 
broadband probe. A recycle delay of 10 - 15 s was 
sufficient to prevent signal saturation. A draw back 
for using Cl3SiH as a standard is the inhalation 
hazards associated with this compound (readers are 
encouraged to consult the MSDS), but by using sealed 
samples these hazards are minimized. 

Figure 1. 29Si NMR spectra of Cl3SiH during 1H 
decoupler pulse length calibration. Spectra obtained 
using neat Cl3SiH at 79 .49 MHz on a Bruker 
AMX400 using 1 scan and a 10 s recycle delay. 

[1] D. M. Thomas et al. J Magn. Reson. 42, 298-
306 (1981). 

Sincerely, 

--r-;;; 
Todd M. Alam 1 

I p-___ jl ~~ 
800 600 400 200 0 -200 -400 -600 -800 

Hz 

• This work is supported by the US Department of Energy under Contract DE-AC04-94AL85000 
1 Properties of Organic Materials Department, Sandia National Laboratories, Albuquerque, NM 87185-1407 

Exceptional Service in the National Interest 
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KARL-FRANZENS-UNIVERSIT~T GRAZ 
lnstitut fiir Organische Chemie 

Dr.Heinz Sterk 

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

Gradients on an old AM 3 60 

Dear Dr. Shapiro : 

14.5.1995 
A-8010 Graz, .............................. .. .. .... ... .. ... ....... ............ . 

HeinrichstraBe 28 
Tel. (0316) 380 OW. 5321 bzw. 5320 

Unser Zeichen: 

(received 6/10/96) 

In our laboratory we are used to a good brave old work horse called AM 360. During the periods of 
years we taught our horse to do inverse spectra, later on selective pulses, and with the beginning of 
this year it learned to perform z-gradient pulses, using the Bruker designed ARX-Z-Gradient WFM 
as well as the BGU Gradient unit. We dent know if either Bruker or, which is more likely, we have 
improved that much during the last years, as far as the handling of the spectrometer is concerned, 
but nothing we ever changed in our spectrometer came that fast and without any problems to run as 
the z-gradients did. From "Watergate" to GOESY our old mare runs now in full career. So if anyone 
owns a 8 to 9 year old AM, an investment like z-gradients is really worth while. To give some 
examples, the measured excitation profiles of a 270° selective Gaussian pulse in chloroform (left) 
and an E-Burp in water (right), with some radiation damping, are shown beneath. 

Yours sincerely 

.---·---··-·~ -~---.---~--- ...... -.---------~-.- ·•· 
IM l'N I~ IN .. ,.,.~I M 1M •oM · - . ,... 
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This spectrum was acquired as 1024 rows of 1024 complex points each. 

1 H-1 H PHASE-SENSITIVE PFG DOUBLE QUANTUM 

FILTERED COSY OF 

PREDNISOLONE 21-ACETATE 
2607 MIDPOINT DRIVE • FORT COLLINS, COLORADO 80525 • 800-4-OTSUKA • www.otsuka.com 



Shown here is the 1 H-1 H PFG DQFCOSY/ 
spectrum of prednisolone-acetate in 

DMSO-d6 collected on the 

Chemagnetics™ 400 MHz CMX lllfl'llll 
Spectrometer . 
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2607 MIDPOINT DRIVE • FORT COLLINS, COLORADO 80525 • 800-4-OTSUKA • www.otsuka.com 



Universitat Wien 
lnstitut fur Organische Chemie Dr. Kahlig Hanspeter 

Tel: .. 43-1-31367-2302 or 2261 
Fax: ··43-1-31367-2280 
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A-1090 Wien, Wahringer Str. 38 
AUSTRIA e-mail: Hanspeter.Kaehlig@univie.ac.at 

To 
Dr. Bernhard L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto CA 94303 
USA (received 6/20/96) 

Vienna, 29.5.1996 

Suppression of two signals with 3-9-19 WATERGATE 

Dear Dr. Shapiro, 

I would like to report an application for solvent suppression in the field of carbohydrate 

NMR. We did separations on a high performance anion exchange chromatography system 

(HPAEC) collecting fractions from an analytical column. The resulting samples, very low in 

concentration, additionally contain acetate derived from the potassium hydroxide / potassium 

acetate elution gradient of the HPAEC system. In order to avoid loosing to much material by 

tedious desalting techniques these samples should be investigated directly by NMR just after 

freeze drying and redesolving them in 0 20. 

Of course there are a lot of techniques available to suppress both the solvent and the 

undesired acetate signal. I choose the off-resonance version of the WATERGATE sequence with 

the tailored 3-9-19 puls train as described by V. Sklenar et. al. (J. Magn. Reson., Series A 102, 

241, 1993). In my opinion this is the easiest applicable method for obtaining the best results. 

There is only one hardpulse to calibrate, the carrier is set in the middle between the two signals to 

suppress, the delay in the puls train 't = 1/ll.v of the two signals to suppress. Then the phase-order 

{0°, 180°, 0°, 0°, 180°, 0°} delivers zero net excitation at the solvent signals and the second 

gradient will not rephase them. In Fig. 1 the proton spectrum of a pentasaccharide is shown. The 
13C satellites of the acetate are attenuated by the 3-9-19 puls train, 13C decoupling can be applied 

if desired. Of course also anomeric protons in vicinity to the HOO signal are reduced in their 

intensity. But in the corresponding 20 experiments the necessary crosspeaks can all be seen 

undisturbed at the ro1 frequency, e.g. Fig. 3 shows a HOHAHA {MLEV-17 spinlock) spectrum of 

the same sample. The trace in Fig. 2 gives a row of the 20 at C01 of an attenuated anomeric signal. 

The complete monosacharide can be seen without any disturbing artefacts at the frequency of the 

HOO and the acetate protons. 

Sincerely yours, ,tC~l · )f-:·i ,, ___ 
I ". 

Dr. Kahlig Hanspeter 
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Fig. 1: 

H-1, 400 MHz 
3-9-19 WATERGATE 
(8 gauss/cm, 1 ms) 

Fig. 2: 

TOCSY row at a) 

Fig. 3: 

HOHAHA, 400 MHz 
MLEV-17 spinlock 
3-9-19 WATERGATE 
(8 gauss/cm, 1 ms) 
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There's a part of each 
one in every Oxford 
Instruments magnet 
With over 4000 successful installations 
worldwide, Oxford Instruments continues 
to lead the field with innovative 
technology - the benchmark of NMR 
magnet excellence! 

Such distinct and advanced engineering 
requires the best possible resources. 
Oxford Instruments has full design, 
manufacturing and test capability for its 
products, including state of the art CNC 
machine tools, precision winding machines 
and a wide range of specialised processing 
and test equipment. 

But creating world-beating products 
relies on more than just technology, 
behind our success there is a highly 
trained workforce with extensive skills and 
talent. Their combined expertise is an 
invaluable resource, enabling us to deliver 
design, engineering, service and support 
around the world. 

At Oxford Instruments we pride 
ourselves on being a world-class company 
of excellence, whose customers demand 
and get the best service. That's why we 
are dedicated to a programme of 
investment in people and technology 
focused on delivering customer 
satisfaction at all times. 

Oxford Instruments remains the 
preferred choice for NMR 
specialists worldwide. 
Whether you need a 
custom approach or a 
specific application, ~sk 
the experts first, talk to. .. CertificateNo.FM30231 

ISO~~ 
Oxford Instruments CERTIFIED 

OXFORD 



The O xford Instruments Heritage 
Oxford Instruments are the pioneers 

of NMR magnet systems and associated 
cryogenic technology. After more than 
30 years, we are still leading the way 
maintaining our worldwide reputation 
for transforming scientific ideas into 
usable, practical technology: 

• Oxford Instruments were the first 
company to introduce NMR quality 
super-co~ducting magnets at 400, 500, 
600 and 750 MHz. 

• We designed and built the world's 
first compact superconducting storage 
ring for X-ray lithography. 

• 20 Tesla magnets are routinely 
produced for physics research. 

Making this happen are the people of 
Oxford Instruments, their expertise and 
dedication makes them our greatest 
asset and a unique resource for our 
customers. 

Our accumulated knowledge and 
experience is unparalleled and some of 
the best mi.nds in research technology 
are consistently working in partnership 
with our customers, exploring new 
techniques and setting new standards in 
the design and manufacture of specialist 

research products. 
But it does not stop there; supporting 

our customers day to day, and around 
the world, is a team of engineers and 
technical specialists. Always on hand, to 
keep our products fully functional and 
equipped with the latest refinements. 

New products such as the Oxford 
NMR"

0 
are practical examples of our 

innovation so you can be sure of Oxford 
Instruments commitment to providing 
the very best in people and products for 
many years to come. 

Standard sp e cifications 

Magnetic field Room Temperature Field Stability Maximum Helium Minimum Operational 
Stren~th ('H-MHz) Bore Diameter (mm) ('H-Hz/Hour) Refill Interval (Days) Ceiling Height (m) 

750 51 15 60 3.8 
600 51 10 120 3.4 
500 51 10 150 3.2 
400 54 8 365 2.8 
360 54 8 365 2.8 
300 54 3 365 2.8 
270 54 2.7 365 2.8 
200 54 2 365 2.8 
100 54 1 365 2.8 

500 89 15 120 3.4 
400 89 10 180 2.8 
360 89 10 365 2.8 
300 89 3 365 2.8 
270 89 2.7 365 2.8 
200 89 2 365 2.8 
100 110 1 119 2.8 

We would be delighted to discuss your custom specification requirements for any specialist systems. 
For more information please contact your local Oxford Instruments sales and service organisation. 

UK 
Oxford Instruments 
NMR Instruments, 
Osney Mead, Oxford OX2 0DX, 
England 
Tel: +44 (0) 1865 269500 
Fax: +44 (0) 1865 269501 

France 
Oxford Instruments SA 
Pare Club-Orsay Universite, 
27, rue Jean Rostand, 
91893 - Orsay Cedex, 
France 
Tel: (1) 6941 8990 
Fax: (1) 6941 8680 

Germany 
Oxford Instruments GmbH 
Kreuzberger Ring 38, 
Postfach 4509, 0-6200 Wiesbaden, 
Germany 
Tel : (611) 76471 
Fax: (611) 764100 

Japan 
Oxford Instruments K.K. 
BF, Second Funato Building, 
1-11-11, Kudankita, 
Chiyoda-ku, Tokyo 102 
Japan 
Tel: (3) 3264-0551 
Fax: (3) 3264-0393 • 0626 

USA 
Oxford Instruments Inc. 
130A Baker Avenue, Concord, 
MA 01742, USA 
Tel: (508) 369 9933 
Fax: (508) 369 6616 

Oxford Instruments Inc. 
West Regional Office, 
331 c Lakeside Drive, 
Foster City, California 94404 
USA 
Tel : (415) 578 0202 
Fax: (415) 578 9018 

OXFORD 
Oxford Instruments, NMR Instr 
Osney Mead 
Oxford OX2 0DX, England 
Telephone +44 (0) 1865 269500 Fax 
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TU Delft 
Delft University of Technology 

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

You r reference and date Our reference 

Subject 

Dear Prof. Shapiro, 
A Non-invasive Perfusion experiment 

Faculty of Applied Physics 

P.O. Box 5046 
2600 GA Delft 
The Netherlands 

454-17 

Lorentzweg 1 
2628 CJ Delft 
The Netherlands 
University switch board 
+31 15 789111 
Telex 38151 butud nl 
Telefax 31 15 783251 

(received 5/28/96) 

Office telephone Date 

3115 786041 21-May-96. 

Sub-division 

Recently some non-invasive perfusion imaging techniques have been presented in which 
both magnetic labeling and signal detection take place within the same slice (1-3). Here a 
method is described in which in-flowing spins with equilibrium magnetization change the in­
slice partially saturated magnetization. The difference between a slice selective and a non­
slice selective experiment is a measure for the flow of the spins. 
In a saturation period the detection slice is partially saturated by N slice selective pulses and 
crusher gradients. These N pulses are repeated with a repetition time TR (fig 1). RF-spoiling 
is used to eliminate the transverse magnetization. During this saturation period the 
longitudinal magnetization reaches a steady state value. Due to perfusion equilibrium 
magnetization enters the detection slice and changes this steady state. An imaging sequence 
following the saturation period measures the new magnetization in the detection slice 
(perfusion sensitive image). Next the same is done with N non-slice selective pulses in the 
saturation period (control image). Now the in-flowing spins do not alter the magnetization 
in the detection slice. The difference between the perfusion sensitive and the control image 
is a measure for the flow of the spins. To increase the in-flow effect an additional in-flow 
waiting time T; is added before imaging. 

a 0 
crusher f3° 

Figure I . 
A perfusion experi-

N times, TR T; ment containing a 

saturation in-flow imaging saturation and an 
imaging period. 

Experiments on a flow phantom were performed on a 6.3T/20 cm bore home built 
spectrometer. The parameters for the saturation period were N=lO, a=90° and TR=0.1 s. 
Images were obtained as a function of Ti. Laminar flow with a maximum flow velocity of 
vmax=0.04 emfs was induced in the phantom. The laminar flow profile was clearly seen in the 
difference image. Maximum SNR is obtained with an in-flow time T;:::: T1. Increasing Vmax a 
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factor 1.5 to 0.06 cm/s also increased the signal intensity about the same factor. This shows 
that in principle relative quantification of blood flow is possible. 
The results show that this method is sensitive to small flow values . The SNR of this steady 
state experiment, compared to the inversion recovery based techniques (1-3) is a factor 2 
lower. However these techniques suffer from signal decrease due to saturation effects if the 
experiment is repeated too fast. Therefore the SNR loss can be less than a factor 2, because 
in the above introduced perfusion experiment there is no need for any waiting time between 
two perfusion sensitive images. This also results in an increased time resolution. 
References: 1. Kim SG et al. [1995] MRM 34: 293-301. 2. Kwong KK et al. [1995] MRM 
34: 878-887. 3. Schwarzbauer C et al. [1996] MRM 35: 540-546 / 

'Sincerely yours, ~~o-J} 
Ole T. Karlsen Wim M.M.J. Bovee 

POSTDOCTORAL POSITION 
**************************** 

We are looking for a post-doctoral fellow to study the structural biology of membrane-bound 
peptides and proteins (1-3) in the Department of Chemistry and Biophysics Research Division at the 
University of Michigan, Ann Arbor, Michigan, USA. We are particularly interested in identifying a 
candidate with expertise on peptide synthesis through an automated solid-phase peptide synthesizer, 
HF'LC, molecular biology of membrane proteins, multi-dimensional high resolution solution NMR of 
m~cromolecules, EPR, CD, molecular dynamics, FTIR, computation, and solid-state NMR. The 
position is available in the fall of 1996. The department has 200, 300, 360, & 500 MHz NMR 
spectrometers, FTIR, CD, spectrophotometers, peptide synthesizer, HPLC, EPR (Q band), Raman, 
se~eral Silicon Graphics computers, and facilities for molecular biology work (including gene cloning, 
protein expression, isolation and purification). Solid-state NMR 400 MHz spectrometer will be 
installed soon. Application including CV, a list of publications, and two reference letters should be 
sent to the following address. 

A. Ramamoorthy 
Department of Chemistry 
University of Pennsylvania 
Philadelphia, 19104. 

e.mail: rams@chestnut.chem.upenn.edu 
Tel: (2 +;5)898-8301 
Fax: (2'15)573-3899 

···~····················································································································· 
Related research papers: 
1. ,A Ramamoorthy, F. M. Marassi, M. Zasloff, and S. J. Opella, J. Biomol. NMR., 6, 329-334 
(1995). 
2. S. J. Opella, Y. Kim, and P. McDonnell, Meth. in Enzymol., 239, 536-560 (1994). 
3. S. 0. Smith and 0. B. Peersen, Ann. Rev. Biophys. Biomol. Str., 21, 25-47 (1992). 
************************************************************************************************************************* 
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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! The 3446 and 3445 operate from 10-130 MHz 

and are rated at 1000 watts for low field NMR and 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. .. 

3080 Enterprise Street ■ Brea, CA 925621 ■ (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 
>1 µs for multi-pulse 



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

Key Specifications: 

Models: 

Frequency range 
Pulse power (min.) 

into 50 ohms 
CW power (max.) 

into 50 ohms 
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 

3445 
10-130 MHz 

2000W 

200W 

1500W 
20ms 
Upto 10% 
5% to 20 ms typ. 
Second: -25 dBc max. 
Third: -24 dBc max. 

10° to rated power, typ. 
4 ° to 20 ms duration, typ. 
< 10 dB over thermal 
< 1 µson/off, TTL signal 
Up to 100% 

3446 
10-130 MHz 

1000W 

100W 

800W 
20 ms 
Upto 10% 
5% to 20 ms typ. 

1. Infinite VSWR at rated power 
2. Input overdrive 
3. Over duty cycle/pulse width 
4. Over temperature 

Supplemental Characteristics: 

Indicators, front panel 1. AC power on 
2.CWmode 

4. Overdrive 
5. Over pulse width 

Other members of AMT's 
NMR/NMRI Family: 

3205/3200 
6-220 MHz, 300/1000 W 

3304/3303 
30-310 MHz, 400/700 W 

PowerMaxx™ series 
25-175 MHz, 4kW/7 kW 

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

6. Over duty cycle 
7. LCD peak power meter 

System monitors 1. Forward/Reflected RF power 3. DC power supply fault 4. Thermal fault 

Front panel controls 

AC line voltage 

AC power requirements 
Size (HWL, inches) 
Net weight 

I 

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 
700VA 
8.75 X 19 X 24 
75 lbs. 

FOR ADDITIONAL INFORMATION, PLEASE CALL: 
I 

AM'F - Gigatron Dressler JEOL Trading Co. 
IJnlted States Associates Germany, Japan 

Canada Switze~land 

Ph: (714) 993-0802 Ph: (613) 225-4090 Ph: 49 2402 71091 Ph: 81 3 3342 1921 
Fx: (714) 993-1619 Fx: (613) 225-4592 Fx: 49 2402 71095 Fx: 81 3 3342 1944 

3080 Enterprise Street II Brea, CA 925621 ■ [714) 993-0802 ■ Fax [714) 993-1619 

Gess Scientific lnstrumems 
United Kingdom, 

France, Benelux 

Ph: 441245 478441 
Fx: 441245 473272 

951-1 
3/95G 
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Dr B L Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto 

DUNCAN M. SMITH 
Molecular Structure Group 

CA 94303 

e-mail: duncan@amgen.com 

May 28, 1996 

(received 6/1/96) 

Automatic Conversion of AVANCE™ Data to NMRPipe 

Dear Barry, 

Many people use off-line NMR data processing to take advantage of features not 
available from the manufacturers' software or simply to leave the spectrometers 
acquiring data. One such package is NMRPipe ( 1) which is routinely used in our 
laboratory. Like most other processing packages, the raw NMR data must first be 
converted to the required format before it can be processed. In NMRPipe this 
involves writing a small shell script in which information such as the number of 
points, spectral width and carrier etc. must be provided for each dimension. This 
process is fairly labor-intensive, provides significant opportunity for error and, 
most importantly, has in effect already been carried out by the spectrometer. On 

™ Bruker A VANCE spectrometers this information is stored in acqus, acqu2s and 
acqu3s files. 

I have written a small suite of shell scripts running on SGl's which extract the 
relevant parameters from the acqus files and create the conversion script for lD, 2D 

™ and 3D AVANCE data. The script could be extended to include 4D data, and would need 
to be modified for AMX data as some of the parameter names differ. The parent script 
is called "drx2pipe", and the whole process takes only a few seconds once the 
pathname of the data has been entered. This significantly reduces the possibility for 
error as the script extracts the values of the parameters actually used in the 
experiment (caveat: as long as the information in the acqus file is correct!). This has 
several other advantages: 
• it enables the user to check on the progress of multidimensional experiments as 

only the number of acquired FID's appears in the conversion script. This makes 
the monitoring of the progress of longer multidimensional experiments trivial. 

• additional information is recorded in the conversion script header, including the 
instrument name, sample temperature, pulse program and number of scans per 
FID. 

Amgen Inc., 1840 DeHavilland Drive, Thousand Oaks, California 91320 • i 789 
Telephone 805 447•3171 • ITT Telex#4994440 • Fax 805 499• 7464 
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• further information can be included as the script searches for the string 

"; NMRPipe" in the pulse program, and so the author can add information for the 

user such as phasing in the indirect dimension(s) in the comments section. 

Below is an example output for an HNCO experiment: 

fid directory does not exist, creating it ... 

Fetching information from acqu files ... 

Creating convert.com file ... 

#! /bin/csh -f 

# convert.com 
# File created by drx2pipe on Thu May 9 08:25:39 PDT 1996 

# Data recorded at 298K on drx500 

# Thu May 9 08:20:28 1996 
# File: /u/data/username/nmr/mydata/12/acqus 

# using pulse program hncowseags3d with 8 scans per FID 

# Phases for 13C & 15N = -90,180 (13C zero order approx.) 
# 

setenv NMRTXT /directoryname/nmrtxt 

bruk2pipe -in /machinename/u/data/username/nmr/mydata/12/ser -DMX -decim 24 

-noswap \ 
-xN 1024 -yN 60 -ZN 128 \ 

-xT 512 -yT 30 -zT 64 \ 
-xMODE Complex -yMODE Complex -zMODE Complex \ 

-xSW 8012.821 -ySW 1216.545 -zSW 1635.056 \ 

-xOBS 500.130000 -yOBS 50.677748 -zOBS 125.757453 \ 
-xCAR 4.702 -yCAR 118.000 -zCAR 176.000 \ 
-xLAB lH -yLAB 15N -zLAB 13C \ 
-ndim 3 -aq2D States \ 
I nmrPipe -fn MAC -macro $NMRTXT/ranceY2.M -noRd-noWr \ 

I pipe2xyz -out fid/hnco%03d.fid -verb -ov -nofs 

Checking available disk space ... OK 

Start 3D data conversion now? y/n [y] 



Hitting "return" then copies and converts the data into a directory called "fid" within 
the current directory. Bruker users will note that I have changed the basic 
spectrometer frequency from the default value for 13C to give closer chemical shift 
referencing in that dimension. Note also that the script interprets the pulse 
program name, stripping off predefined pairs of letters to make a guess at a sensible 
output filename. If the user wants a different name, he/she answers "n" and then 
edits the script as desired. In addition, the string "ea" in the pulse program name is 
used to call the macro "ranceY2.M" to convert the data in a manner analogous to 
Broker's "Echo/ Anti-echo" for gradient sensitivity enhancement. 

For those interested in using "drx2pipe" simply download it from Broker's ftp server. 
Proceed as follows: 

ftp bruker.com 
login as "anonymous" 
provide your e-mail address as password 
cd pub/nmr/ download/ external/xwin2pipe 
get the 5 files in that directory 
the README file gives installation instructions 

There are a few things which need to be customized to suit your needs such as 
directory names and allowed instrument names. No guarantee is made that these 
scripts will work on every system! 

Good luck! 

Duncan M Smith 

1. "NMRPipe - A Multidimensional Spectral Processing System Based on Unix Pipes", 
F Delaglio et al, J Biomol NMR 6 #3, pp277-93 (1995) 

454-23 



454-24 

Institut fiir Makromolekulare Chemie 

Tel.: 0241/80 6420 
Fax: 0241/8888 185 

Polymere ♦ Textilien ♦ Materialien 

Prof. Dr. Bernhard Bliimich 

RWTH, Makromolekulare Chemie, SB Chemie 
Worringer Weg I, D-52056 Aachen 

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

re.: The NMR MOUSE 

Dear Barry, 

e-mail: bluemich@rwth-aachen.de 
Datum: 12.06.96 

(received 6/19/96) 

Apart from a few exceptions the size of the object in NMR is restricted to fit the geometry 
of the magnet bore. Homogeneous magnetic fields are acquired at high cost to obtain 
spectroscopic resolution for chemical analysis. On the other hand, spatial resolution is 
obtained by the use of inhomogeneous magnetic fields, which most often involve constant 
field gradients for linear variation of the magnetic field with space. In fact the predominant 
asset of NMR imaging versus other image forming techniques, the tremendous range of 
parameters generation of image contrast, can often be exploited in inhomogeneous magnetic 
fields as well. Thus NMR with spatial resolution can be done with magnets, which provide 
inhomogeneous fields in the first place. 

This idea is by no means new. The oil people looked into this as of the eaily fifties, 
Damadians FONAR technique is based on inhomogeneous fields, and so are the inside-out 
NMR techniques of Bob Kleinberg, the stray field imaging of Zamoilenko and the molecular 
diffusion work of Franz Fujara in a dedicated, super-conducting gradient magnet. Stimulated 
in part by earlier work of Al Garroway, Joel Miller, and Bob Kleinberg we have constructed 
an NMR surface scanner from permanent magnets and a surface coil. We call it the NMR 
MOUSE for MObile Universal Surface Explorer. Our BofB 1 probe fits into one hand. It 
produces nice echo signals at 17 MHz from about any proton containing object: Frozen food, 
the human hand, wood, plants, rigid polymers and rubbers. Depending on the frequency, the 
penetration depth can be adjusted between O and 5 mm with the present prototype design. The 
probe is attached to a single-channel, low-field, PC-based spectrometer console. Present work 
focusses on technical rubbers, where we could map cross-link density and strain. In an 
impact-modified polystyrene sheet we could detect a region of stress whitening by changing 
decay times of the multi-echo decay. We believe, that there is great potential for useful 
applications of such an NMR MOUSE, but the theory of NMR in inhomogeneous B0 and B 1 

fields is far more tricky than the simple case of homogeneous fields. 
In the mean time we have learned, that a similar machine is commercially available for 

investigations of water in concrete, and that even a patent exists for clinical imaging with such 
an arrangement in connection with surface gradients. So nothing is really new, but progress 
nevertheless is incremental. 

<JL~ ~(,_(_Ji 
Peter Blilmler 

Bankverbindung: Sparkasse Aachen (BLZ 390 500 00), Konto-Nr. 18, zu Gunsten 154810 

-~~ CJ___ 
Gunnar Eidmann 



It doesn't get any easier than this: 
;,;-·::.--·· ·--------•·· ·• --- ... -- ... -- ... ... --•·· . _ . ···-- __ ., 

I 
l 

' 

--- - -- ---- j- -· -------~- .• ..• . . 
I 

' 

----j·~·- ---- --J-····-, . 
I 
I 

-;M;~n 
. VI 
I I . 

. ' ... ··- ~- -...... _ .---

' ' ' --- ,··-~------,---· ------ .• •· --- · 

0 I 
I O 0 --- -~----- ,- ---------,-~-----··~~--- -- --
' I ' 
' I 

I 

I I • 

.,,, ,,.., .... , ""'"'1'""'..,<''-r;-+f.,., .,.., l'"'P •~1F\"r ~,, .,., T , s t • .:1v1 1,drlf"'Pf' r.,., 

XWIN-NMR is probably the most powerful 
NMR software ever written, with a full 
range of acquisition and analysis capabili­
ties that includes multi-dimensional NMR, 
maximum entropy, linear production and 
many others. 

But the real power of XWIN-NMR lies in 
the ease with which all of these advanced 
features can be accessed and put to use. ICON-NMR 
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pulse programming language, full automa­
tion capability, a complete on-line hyper- -
text operator's manual and the fully 
customizable ICON-NMR package for 
routine acquisition and processing. 

Contactyour local Bruker representative 
and find out how easy NMR can be. 

Bruker Instruments, Inc., Manning Park, 
Billerica, MA 07821, www.bruker.com Not only does it provide a fully menu­

driven user interface with an industry 
standard layout, it also includes an intuitive We're pushingNliJR way past easy! 

In Europe: Bruker Analytische Messtechnik GmbH 
Si/berstreifen, 0 -76287 Rheinstetten 4, Gennany 
www.bruker.de 
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Comprehensive Support for Innovative Systems 



AVANCE™-The easy to use Digital NMR Spectrometer 

• Digital Lock 

• Digital Filtering with 
Oversampling 

• Digital Signal Processing 

• Digital Signal Routing 

• Surface Mounted Devices 

• UNIX Workstation 
Computer 

• X-11 Windows and 
MOTIF 

• Quick-NMR™ Interface 

• Broadest Choice of 
Probes 

• Extensive Pre-tested 
Experiment Library 

• Comprehensive 
Applications Support 

Digital, modular 
and flexible. 
Now, the fundamentally superior precision 
and stability of digital signal processing 
is available from a precedent-setting 
series of NMR spectrometers . With its 
digital advantage, the Bruker AVANCE'" 
series sets revolutionary standards for 
performance, long-term reliability and 
ease of use, whether for routine applica­
tions or the most demanding research . 
The modular architecture of the Bruker 
AVANCE design makes extensive use of 
digital signal processing technology, 
incorporating high performance RISC­
based processors into the lock, filters, 
timing control unit, gradient generation, 
and many other key areas of the sys­
tem. The result is increased sensitivity, 
higher dynamic range, cleaner spectra, 
flat baselines and unprecedented 
stability. 

The AVANCE Series 
of high performance 
spectrometers. 
The comprehensive AVANCE family of 
NMR spectrometers was developed in 
direct response to the increasing 
demands of the NMR community for 
greater performance and stability in a 
highly automated, easy to use instrument. 
Within the AVANCE series of DPX, DRX, 
DMX and DSX systems there is a virtual 
continuum of configuration options 
from 200 to 750 MHz, including solids, 
liquids and imaging. Whatever the 
environment or application, there is an 
appropriate AVANCE model to choose 
from. Your Bruker representative will be 
happy to recommend a configuration 
that is optimum for your needs - today 
and tomorrow. 

For complete details or to arrange a demonstration please contact your nearest Bruker representative. 
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BRUKER 
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Comprehensive Support 
for Innovative Systems 

Australia: BRUKER (Australia) P1Y. LTD., Alexandria, New South Wales, Tel. (02) 550 64 22 
Belgium: N.V. BRUKER SPECTROSPIN S.A, Brussels, Tel. (02) 6 48 53 99 
Canada: BRUKER SPECTROSPIN LTD., Milton, Ontario, Tel. (604) 656- 1622 
P-R. China: BRUKER INSTRUMENTS, LTD., Beijing, P.R. China, Tel. (00861) 255 75 30 
England: BRUKER SPECTROSPIN, LTD., Coventry, Tel. (0 12 03) 85 52 00 
France: BRUKER SPECTROSPIN SA, Wissembourg/Cedex, Tel. (88) 73 68 00 
Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten/Karlsruhe, Tel. (07 21) 51 61-0 
BRUKER ANAL YTISCHE MESSTECHNIK GMBH, Karlsruhe, Tel. (07 21) 95 28 0 
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. (04 21) 22 05 0 
BRUKER-SAXONIA, ANALYTIKGMBH, Leipzig, Tel. (03 41) 2 35 36 05 
India: BRUKER INDIA, SCIENTIFIC PVT. LTD., Bombay, Tel. (22) 626 2232 
Israel: BRUKER SCIENTIFIC ISRAEL LTD., Rehovot, Tel. (972) 8 409660 
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 70 63 63 70 
Japan: BRUKER JAPAN CO. LTD., lbaraki, Tel. (0298) 52 12 34 
Netherlands: BRUKER SPECTROSPIN NV, AB Wormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, TNby, Sweden, Tel. (08) 7 58 03 35 
Spain: BRUKER ESPANOLA S.A., Madrid, Tel. (1) 504 62 54 
Switzerland: SPECTROSPIN AG, Fii.llanden, Tel. (01) 8 25 91 11 
USA: BRUKER INSTRUMENTS, INC., Billerica, MA, (508) 667-9580, 
Regional Offices in Lisle, IL, (708) 971-4300/Wilmington, DE, (302) 478 8110 
The Woodlands, 1X (713) 292-2447 /Fremont, CA (510) 683-4300 



Pharmaceuticals Division 

Professor Bernard L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

June 11 , 1996 

Ciba-Geigy Corporation 
556 Morris Avenue 
Summit, NJ 07901-1398 
Telephone 908 277 5000 

(received 6/13/96) 

Local Structural Perturbation of the C5a L43A Mutant 

Dear Professor Shapiro: 

C5a is a 7 4 amino acid serum glycoprotein cleaved from the fifth component of the serum 
complement (C5). Production of this protein has been implicated in a variety of inflammatory 
diseases including acute respiratory distress syndrome, ischemia and reperfusion injury, 
rheumatoid arthritis, psoriasis and inflammatory bowel disease. To better understand the 
relationship between the structure and function of this protein, the 3-dimensional structure of a 
key C5a mutant (L43A) was determined using NMR spectroscopy. This mutant was of particular 
interest since the point mutation from leucine to alanine at residue 43 showed a three fold 
reduction in receptor membrane binding and an eighteen fold reduction in intracellular calcium 
rise in human neutrophils (agonist potency) relative to C5a. 

Comparison of the NMR derived structures of C5a and L43A C5a are shown in figure 1. Overall 
both structures retain similar global conformations for core residues 1-64 while the C-termini 
(residues 65-74) remain conformationally undefined. The point mutation at residue 43, however, 
was found to cause a local structural perturbation in the third loop of the L43A mutant, where Ala 
43 is able to form a hydrophobic association with the core of the protein. This interaction is not 
likely to occur with Leu 43 due to unfavorable steric interactions. 

The conformational difference between C5a and the L43A mutant suggests that the local 
perturbation in the core of the mutant is responsible for the corresponding decrease in receptor 
binding and biological activity. Hence these structural studies combined with point mutation 
analyses were instrumental in identifying which structural features are necessary to preserve C5a 
receptor binding and agonist potency. 

I 
• . ✓ itu{ t0 

Xiaolu Zhang, Ph.D. 

Sincerely, 

/': ./ .. 

( f /)t·~L/J_;_ 
Nina C. Gonnella, Ph.D. 
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C5a 

L43A 

Figure 1. Ribbon structures of CSa and the L43A mutant are shown. Contact 
residues Leu 43 and Ala 43 are displayed for CSa and L43A mutant 
respectively . The structures are oriented with the N-terminus in the lower right 
and an arbitrary conformation of the C-terminus in back. 



Leading the way i,n NMR 
means staying number one 
in every way. 

It means making product 
information accessible 
day or night. 

It means quick response to 
your questions and technical 
support that can't be beat. 

It means making your job 
easier to do. 

It means having what you 
want, when you want it, 
without the wait. 

• WE GOT IT! 
1-800-220-5171 • www.wilmad.com 
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Please take a minute to let us know if you'll be 
stopping by to check out Wilmad's all 

~ new 1996 NMR Interactive Catalog at 

www.wilmad.com 

□ Yes! I'll be stopping by to check out what's new with 
Wilmad NMR. 
(Available Now!) 

D No ... I won't be seeing you on the 'net. .. but send me 
a printed version of the new Wilmad NMR catalog! 

(Available mid year 1996) 

Co. Name: 
Name: ~ 
Address: 
City: State: Zip: 
Phone: 
Fax: 
E-Mail: 

~· ® 
D I'm interested in getting the catalogs checked below: 

□ EPR □ IR □ UV/Vis/Fluor □ AA/ICP □ Precision Bore 

D Please take my name off your list. ~ 

VAf Fax to ... 800-220-1081 
International Fax ... 609-697-0536 

WILMAD 



CLARK UNIVERSITY 
950 Main Street Worcester Massachusetts 01610-1477 

Gustaf H. Carlson &hool of Chemistry 
Internet: "chemiscry@vax.clarku.edu" 

Telephone (508) 793-7116 
FAX (508) 793-8861 

June 13,1996 
(received 6/17/96) 

Interatomic Distances in Solids Via Zero Quantum Coherence. 

Dear Barry: 

454-31 

In recent years, our group has used solid state spin diffusion techniques including 

rotational resonance(!) to measure intermolecular distances in polymeric blends. In order to · 

eliminate the competing effects of intramolecular spin diffusion in these systems, only a single 

isotopic label was typically introduced. As a consequence, it was extremely difficult to quantify the 

Zeeman exchange. However, we have found that by combining rotational resonance with 2D Zero 

Quantum Con-elation Spectroscopy we can easily separate the spins which undergo exchange and 

those which do not (which is virtually impossible in the generic rotational resonance experiment 

using a single label). Thus, a quantitative determination of intermolecular distances is possible in 

such systems. 

In theory, the cross peak build-up depends upon the excitation delay, 't, in the sequence 

rc/2-'t-TC-'t-rc/4-t1-rc/4-ACQ(2), under rotational resonance conditions with standard CPMAS. 

Further, the cross peak intensity maxima, 'tmax, is related to the dipolar coupling; from which the 

carbon-carbon bond distance can be dete1mined from the position of this maximum. To this end, 

we have investigated the viability of using such a dependence for determining distances in 

Zn(13CH313COO)2 using 2D Zero Quantum Correlation Spectroscopy under rotational resonance 

conditions. We have followed the cross peak build-up in the zinc acetate system as described and 

we were able to detennine rec= 1.61 A± 0.10 A using simulations based on GAMMA(3). The 

ultimate precision depends on fine graining of 't in the region of 'tmax· The figure shows the 

carbon-carbon ZQ spectmm of crystalline doubly labeled zinc acetate. 

Furthermore, we have applied this type of experiment to polymeric samples and have 

found that the selectivity of rotational resonance and Zero Quantum Correlation Spectroscopy gives 

us the potential of determining the distance distribution from a series of 2D measurements where 

only a single label is present. 
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1. M. H. Levitt, D. P. Raleigh, F. Creuzet and R. G. Griffin, J. Chem. Phys. 92, 6347 (1990). 

2. L. Muller, J. Mag. Res. 22., 326 (1984) 

3. S. A. Smith, T. D. Levante, B.H. Meier and R.R. Ernst, J. Mag. Res . .ill.fu!, 75 (1994) 

Best regards, 

'l'I~ /LI_ 
Jeff Koons Paul Inglefield 

Figure: Carbon-carbon zero quantum spectrum of solid Zn(BCH3 BCOOh. The spectrum is 

recorded on a Bruker MSL300 spectrometer in a CPMAS probe with COi- = 13,085Hz. The total 

number of scans is 8K with 1024 t1 values and 't is lms. 
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DOTY MP-II 
Need to measure C-N bond lengths 

up to 7 A? 

... on several milligrams of a protein? 

.. .in a few hours per site? 

Take a closer look at REDOR-NMR 
- even if you have a Narrow Bore. 

REDOR Pulse Sequence 
rot« 'tc - - -------~----- ~-- ---~- ---- · 

cntc t 

1s N 50 kHz 
acq 

He • 1 t lrnu 

TC/2 e volve 

cntct 

,H 9SkHz 
50 kHz 50 kHz 

If you've never done solids NMR, you may 
need some additional hardware. You will need 
high-power decoupling (60 to 11 O kHz, 100 to 
300 W), but modem balanced circuits have vir­
tually eliminated the noise and break-through 
problems that were common with high-power 
decoupling in the early days. You may need a 
high-power (200 to 500 W) observe transmitter. 
State-of-the-art 5-mm Magic Angle Spinning 
probes routinely spin samples for quadrupolar 
nuclides at speeds above 18 kHz, but you'll 
only need to spin your REDOR samples 3 to 6 
kHz. If you have a recent software release, 
you probably already have the necessary pulse 
sequences. If not, your spectrometer manufac­
turer will be happy to provide them. And of 
course, you'll need a triple-resonance solids 
probe with high 15N sensitivity for your magnet. 

600 MHz Narrow Bore, H-C-N REDOR. 

..J.,., 

5 mg doubly labeled glycine 
run time approx. 2 minutes 

15N detection 

Dr. Dave Rice, Applications Chemist, Varian NMR 
Dr. David Doty, Doty Scientific, Inc., Columbia, SC 

If you're fighting sensitivity problems in the liq-: 
uid state because of low solubility and 
aggregation, or if you simply need to know the 
solid-state conformation, maybe it's time to look 
at a powerful, new solid-state technique -
REDOR. One merely fits the normalized differ­
ence in intensities (with and without the third 
channel) vs. rotor cycles to a simple function of 
bond length. 1• 

2 If you've been told triple-reson­
ance solids can't be done in a narrow-bore, 
take a look at the above 600 MHz 15N spectra 
taken on a fully multinuclear probe in about two 
minutes. You're probably already doing triple­
resonance hi-resolution experiments, and mod­
em solids probes are just as reliable and easy 
to use. 

300 MHz WB, 95 kHz 1H during evolution 
Sample: WHWLQLKPGOPNLeY 
13C 1t pulses on alternate cycles 

CYCLES 

Prof. Ruth Stark, CUNY, College of Staten Island 

IIJi!iiflF~'r!~J!i?i~rl~£illb~!lY!!!P~;!ei 



DOTY MP-II 
High Power Multipurpose (REDOR/CPMAS) Solids Probes 
Thirteen years ago, we introduced multinuclear CPMAS and made •select Tuned• an obsolete 

phrase in solids NMR. Now, we're closing the curtain on CPMAS probes by offering triple-tune/double-tune 
probes that perform multinuclear CPMAS as well as any Double-Tuned con probe and that beat all 
previous Triple-Tuned (TT) probes on every spec in the book. 

Double-Broadband Triple-tuned/Double-tuned Probes for any magnet! 

Highest Decoupling - 90 kHz in a 500 WB 
Balanced circuit with unbelievable tuning stability 

Smallest Thermal Gradients - by an enormous margin 
Highest TT Sensitivity - often twice that of our competitors 
Dual Mode - Double or Triple Resonance with full performance 
Short, open-ended rotors for easiest packing and low cost 

Low proton, carbon, and aluminum backgrounds 
Fastest spinning - 19 kHz for 5-mm rotors 

Widest tuning range -X: 31 P - 2H; Y: 23Na - 15N 

MP-II Probes Performance Highlights 
J §e!ifrir !H ~ JH ~ P PT! TI PT i~C ,,,~.,!! tmm>r : t~~)> tw>> 2 err <";j~ :iii :1 

200 NB 5 125 170 ··go I 75 90 

200WB 7 90 170 83 / 78 230 

200WB 10 70 260 56 / 50 420 

300 NB 5 105 180 78 /60 180 

300 NB 7 71 160 63 / 40 440 

300WB 10 50 210 ' 40 I 40 800 

400 NB 5 90 180 68 I 55 260 

400WB 5 100 210 83 / 83 300 

400WB 7 60 160 50 / 45 770 

500 NB 5 75 190 57 / 55 400 

500WB 5 90 200 83 /63 440 

600 NB 5 70 210 50 / 45 530 

600WB 5 75 210 55 / 50 570 

750 NB 5 60 250 45 / 36 770 

"For full thin-wall rotor, CP. TT S/N is typically 25% less. 

Price As Low As $25,000. 
Ask about academic discounts. · 

The above price is for a 300 MHz WB probe with 5mm 
standard spinner (up to 9 kHz), MAS accessories kit, 
standard VT (-120 to +150°C), one triple-tuned pair and 
four double-tuned combinations. Call for other magnets, 
SuperSonic spinners, Extended VT (-170 to +250°C), 
tuning preferences, and background requirements. 

(Foreign prices are higher, plus taxes.) 

Doty Scientific, Inc. . . 
700 Clemson Road, Columbia, SC 29223 USA 

Ph. (803) 788-6497 Fax: (803) 736-5495 sales@doty.usa.com 



Bernard L Shapiro 
966 Elsinore Court 
Palo Alto CA 94303 

(received 5/31/96) 

NMR (ALMOST) ON-LINE - "NMR-NIR 2-D" CORRELATIONS 
Dear Dr Shapiro 

454-35 

Near Infrared (NIR) spectroscopy is concerned with the 1100-2500 nm region, contammg 
overtones and combinations of fundamental IR vibrational bands. NIR spectra incorporate a lot of 
chemical structure information, but the spectra look like a squashed blancmange! .Band assignments are 
difficult due to multipeak overlap, and often not even attempted. Carbon-13 NMR spectra, conversely, 
incorporate a wealth of highly-resolved chemical structure information. 

NIR spectrometers are cheap(ish), portable, robust, multiplexible, fast and easy to use. Plants 
wanting on- or at-line analytical information (viscosity, acid values, water content, etc) love them. 
NMR spectrometers, conversely, are expensive, immobile, fragile, slow and obtuse. Plants ignore 
them. 

Here, we describe our first efforts to map the exquisite molecular structure data inherent in 
carbon-13 spectra onto concurrently run NIR spectra of urea-formaldehyde condensates ("NMR-NIR 
2D" - signal quantum transfer achieved by me carrying the samples from the NIR to the NMR lab). 

Nine samples were taken on the plant every 20 minutes or so from a 20 tonne batch of urea­
formaldehyde resin undergoing condensation to a final specification viscosity. NIR was being used 
ostensibly to monitor only viscosity. The nine quenched samples were transported to our lab and NIR 
and carbon-13 spectra acquired within a six hour period. 

A representative carbon-13 spectrum is shown (see figure over page). Ten distinct methylene 
carbon types are resolved, including important species such as free formaldehyde (peak 3, as the 
hydrate, OHCH2OH) and methylene bridges between two N,N

1

-substituted urea nitrogens (peak 8, 
NR-CH2-NR), believed to be primarily responsible for the viscosity increase as the reaction proceeds. 
Chemical shifts and assignments are listed in the Table. Each of the ten methylene integrals, 
expressed as a fraction of the total integral normalised to 1 in each spectrum, was plotted for the nine 
samples in the time series. One (peak 1, NRCH2O(CH2O)nCH2X) was constant throughout, eight 
increased or decreased but plateaued at the 4th or 5th point, and only one (peak 8, NR.C.H2NR) 
increased steadily throughout the reaction, in concert with viscosity. The kinetic curve for peak 8 is 
shown. They-error (area) seems to be +0.5%. 

The nine datum points for each NMR peak were then used as constituent values for the 
corresponding nine NIR spectra. The NMR fractional values were linearly regressed against each of 
the 1048 2nm channels constituting the visible-NIR spectrum (400-2500 nm) leading to a "best).." with 
reasonable to excellent r in 9 out of the 10 cases (see Table and NIR spectrum), the exception being 
peak 1. In each of the nine viable correlations the "best A" could be sensibly allied with a vibrational 
overtone or combination associated with the NMR-derived molecular fragment (see Table). 

Thus, the Plant now can potentially monitor not only viscosity, but the fate of nine relevant 
molecular fragments, by NIR, giving operators a detailed comparison of urea-formaldehyde chemistry 
from batch to batch, thanks to "remote on-line NMR!". 

Please credit this to Jo Weigold's account. 
,. ~--::t-e-

PROBE Analytical Iain Cook (NMR Laboratory) 
Newsom Street. Ascot Vale . Victoria 3032 
Te:ephone (03) 283 6400 Facsimile (03) 283 6408 

16-20 Beauchamp Road . Motroville. NSW 2036 
Telephone (02) 352 2065 Facsimile (02) 352 2738 
Toll Free 008 032 692 tamu.doc c-drivc 
PROee Analy1ical is a division or ICI AuslrolkJ Operations Pty Ltd. AC.N. 004 117 828 

-~~ 
Philippa

1
E~ler -~R Laboratory) 

;. :._., ::,. ·. · PROBE Analytical is registered by 

·:::-:~~·}{ .. NATA for a range of environmental 
,-- .:.>::::'.:2:;: and occupational health analyses. 
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Peak o 13c(nom)8 Assiimmentb Best A. (nm) lri Possible Vibrational fra2ments 

1 90.0 NR-CH-,O(CH70)"CH7X (1472)C 0.633c 
. -

2 86.4 NR-CH-,OCH-,OH 1352 0.974 (OCH-,)-OH (1st overtone) 

3 82.5 HOCH-,OH 2040 0.986 (OCH-,)-OH (C-OH combination) 

4 75.4 NR-CH-,OCH?X 2172 0.886 (N)-CH-,O-(R) (C/H/O comb.) 

5 71. l NR-CH?OH 1472 0 846 (N)-CH-,Q-(R) (C/H/O comb.) 

6 68.9 NR-CH7OCH7X 2284 0.994 (N)-Cl·b-(O) (CH+ CH comb.) 

7 64.7/64.4 NR-CH7OH 1614 0.996 ? 

8 59.0 CONR-CH-,-NRCO 1476 0.978 (N)-CH-,-(O) (CH +CH comb. , 1st o/tone) 

9 53.1 CONR-CH-,-NHCO 2390 0.987 (N)-CH7-(N) (CH+ CH comb.) 

10 47.0/46.6 CONH-CH7-NHCO 1968 0.858 CONHR (C=O str., 2nd o/tone) 

a) Ref c'H30H = 49.5 ppm 
b) R = CH2X; X = OH, OCH2N(H,R), N(H,R) etc. 13c peak multiplicities attributable to variation in these distal substitutents. 
c) Concentration virtually constant. 

-, 

s 

3 

9 

4 
10 

I I I I I I I I I I I I I I I I' I I I I I I I I I I I I I I I I I I I• I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
90.0 85.0 80.0 75.0 70.0 65.0 60.0 55.0 50.0 45 . 0 

PPM 



454-37 

Fraction CON(CH2X)£H2N(CH2X)CO 

0 2 3 4 5 6 7 8 9 

Sample# 

NIR-11 

File: UF03NMR Spectrum: 1 Sample: 3F 
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Tenure-Track Position 

Assistant Professor Equivalent 

Laboratory of Biophysical Chemistry, NHLBI 

The Laboratory of Biophysical Chemistry of the National Heart, Lung, and Blood 
Institute, NIH, seeks an independent physical scientist to develop and apply 
innovative methods for the determination of three-dimensional structures of 
macromolecules of biological importance by nuclear magnetic resonance 
spectroscopy. Applicants should have demonstrated success in the application of 
novel NMR approaches to the determination of new structures of proteins and 
protein complexes and analysis of functional correlates. Salary will be 
commensurate with experience and the research will be fully funded. The 
successful candidate will be evaluated for tenure within six years. Applications 
must be received within six weeks of the publication of this advertisement. Please 
send a cover letter, curriculum vitae, bibliography, a one- to two-page statement of 
research interests and goals, and selected publications to the Office of the 
Scientific Director, NHLBI, Building 10, Room 7N214, 10 Center Drive, MSC-1668, 
National Institutes of Health, Bethesda, MD 20892-1668. 

B Ki Shaffer 

HELP! I 1M 
PARAMAGNETIC 
AND I CAN'T 
GET UP! 

) 

7 



1981 

Celebrating 15 Years 

of Growth and Excellence! 

Join CIL at ICMRBS 
Lakeside Suite 

August 19-22, 1996 
8 pm - 12 midnight 
Keystone, Colorado 

1996 

Stop by our suite to discuss your stable isotope requirements with a 
CIL representative, or if you prefer fill in the information below and 
mail or f ax it back to CIL to receive our current product literature. 
We can also be contacted through e-mail at tilsales@isotope.com 

MY AREA OF INTEREST IS: 
Deuterated NMR Solvents 

_ Amino Acids· Sugars 

_ RNA/DNA · Nucleosides 

In VivoNMR 

_ Monomers · Polymers 

Buffers 

Name: 

- Bi.o-E:x:pressTM 
Cell Growth Media 

Bacterial Cells 

Insect Cells 
Yeast Cells 

Mammalian Cells 

Company: _ _____________________ _ 

Address: 

Phone#: Fax·#: -------- -- ----------
e-mail: 

800-322-1174 or 508-749-8000 (Phone) 800-643-7239 (Canada) 508-749-2768 (Fax) 
cilsales@isotope.com ( e-mail) http ://www.isotope.com 



Biomolecular NMR Products available from 
Cambridge Isotope Laboratories, Inc. 
the World's Leading Manufacturer of 
Stable Isotope Labeled Compounds. 

CIL 
CAMBRIDGE ISOTOPE LABORATORIES 
50 Frontage Road, Andover, Massachusetts 01810 USA 

800-322-1174 or 508-749-8000 (USA) 800-643-7239 (Canada) 
508-749-2768 (Fax) cilsales@isotope.com (e-mail) 

http ://www.isotope.com 



Notice: 

Subscription renewal invoices for the October 1996 - September 1997 Newsletter year were 
mailed on June 29, for receipt of payment by September 5, 1996. Prompt processing of your 
invoice will be greatly appreciated. 

If you should receive an invoice but it hasn't arrived yet, please contact us without delay. 

B.L. Shapiro 
1 July 1996 

Address all Newsletter Deadline Dates 
correspondence to: 

No. 455 (August) 26 July 1996 
Dr.B.L.Shapiro 

The NMR Newsletter 
966 Elsinore Court 

No. 456 (Sept.) 23 Aug. 1996 

Palo Alto, CA 94303. No. 457(Oct.) 27 Sept. 1996 

(415) 493-5971* - Please call No. 458 (Nov.) 25 Oct. 1996 
only between 8:00 am and 

10:00 pm, Paci.fie Coast time. No. 459 (Dec.) 22 Nov. 1996 

* Fax: (415) 493~1348, at any hour. Do not use fax for technical contributions to the 
Newsletter, for the received fax quality is very inadequate. 

E-mail: shapiro@nmrnewsletter.com [Do not use the previous Compuserve number.] 

http:/ /www.nmrnewsletter.com 

Mailing Label Adornment: Is Your Dot Red? 

If the mailing label on your envelope is adorned with a large red dot: this decoration 
means that you will not be mailed any more issues until a technical contribution has 

been received. 
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ECLIPSE NMR Advantage: 
Digital Filtering 

I ., . 
I ' 
I 

• • I 

Pre-Saturation 

~ . i 
I 
I 

Digital Filtered 

_;;,-
- -

_.,.... "- - ..... - :· .. -
_..,._ .=- .... --- . 
4~-f i;=-t f... ~~ O 

·-.. -- : ~- __ .,,...;.~ - - i. ~ ';..,,;-

---

This data shows the digital 
filtering capability of JEOL US.Ms 
ECLIPSE NMR workstation. Eclipse 
does digital filtering via software ' 
after the data is acquired, not via : 

hardware during acquisition. Thi~ 
offers a significant advantage 
because with software digital 
filtering the acquisition is ·com- , 
pleted before you filter the data. 

I 

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 f:'S..Qb I 
MS NMR ESR 




