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0.551 (32) 
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(including the new J. Young Valve Tube) 
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THE JOHNS HOPKINS UNIVERSITY 

SCHOOL OF MEDICINE 

and 

THE JOHNS HOPKINS HOSPITAL 

DEPARTMENT OF RADIOLOGY 

AND 

RADIOLOGICAL SCIENCE 

Professor _B.L. Shapiro, 
TAMU NMRNewsletter, 
966 Elsinore Court, 
Palo Alto, CA 94303 

Dear Professor Shapiro, 
Thank you for your recent rc111inder. The in vivo 31 P 

NMR spectra that we record on our 1.5T GE Signa spectrometer 
usually have one or more of the following characteristics; low 
signal-to-noise ratios, overlapping peaks, or undulating baselines. 
Each of these features makes the measurement of peak area 
difficult. The traditional method of manual curve fitting in the 
frequency domain is both inaccurate and irreproducable under 

these conditions, and is certainly a time-consuming process. 
Consequently, we have adopted direct Non-Linear Least Squares 
(N LLS) fitting of the FID as a means of analyzing 31 P NMR 
spectra in an automated fashion. Time-domain fitting is especially 
appropriate in the case of spatial localization pulse sequences such 
as "DRESS" or Chemical Shift Imaging which involve delayed 
data acquisition. 

In comparison to Linear Prediction Singular Value 
Decomposition (LPSVD ), NLLS appears to be more stable under 
conditions of low signal-to-noise. This is primarily due to the 
ability of NLLS to incorporate prior knowledge about any spectral 
parameters (phase; frequency, linewidth, number of peaks, etc .. ) 
into the model. Figure 1 shows the application of NLLS to the 
analysis of a 31 P NMR spectrum recorded using a surface coil 
placed over the frontal lobe of the human brain. (A) is the Fourier 
transfo1m of the FIO, (B) is an "ersatz" spectrum produced from 
the parameters returned by NLLS, and (C) is the difference (A)­
(B), 

yours sincerely, 

· Peter B. Barker. Sibusiso Sibisi. 

A 

B 

C 

Mailing Address: 

THE JOHNS HOPKINS HOSPITAL 

Baltimore. Md . 21205 

(received 10/11/89) 
October 5th 1989 

FIGURE l 



NMR Instrument Upgrades 

Installed NMR Instruments can be upgraded to do most 
of the NMR experiments being used today. FMR offers 
a variety of products and services to aid the NMR 
researcher in using his existing NMR instrument to solve 
problems. FMR can help the researcher by: 

• Helping tounderstand and eliminate instrumental problems. 

• Analyzing and improving RF stability. 

• Finding work-around solutions for instrumental restrictions. 

• Upgrading his existing NMR probes. 

• Suppling accessories to expand his NMR's capabilities. 

• Providing RF and probe repair services. 

Noise Figure Meters 
Knowing your NMR system's noise figure allows you to 
separate the variables of performance. Is the problem 
area shimming, preamp or external noise? A five minute 
test with an inexpensive ($500) meter can tell you where 
the problem area lies. 

Indirect Detection 
FMR provides accessories to allow excitation of an X nu­
cleus and the observation of 1H for indirect detection, 
2DFI' and 3DFI' experiments: 
Broadband Decoupler with: 

90" and 1800 phase shifts standard. 

(sub 90" phase shifts optional) 

MLEV and Waltz Modulation. 

Fast Bi-Level Switching ( < 1 usec) 

Low cost / high performance. 

Upgrade an existing probe to a 1H{31P-15N} probe, 
or buy a new 1H{31P-15N} probe. 

Inverse 1H {31 P-15N} 5mm Probe 

9Qo Pulse @ 50 Watts 
Resolution (ODCB) 
Lineshape (CDC13) 
Gamma H2 (lOW) 

tsN 
13C 

Sensitivity (0.1 %EB) 
200MHz 
300MHz 
360MHz 
400MHz 
500MHz 

5mm 10mm 
15us 25us 
0.25 0.4 
10/25 18/40 

2KHz lKHz 
3KHz 2KHz 

60 100 
120 200 
170 280 
200 330 
300 500 

Probe Upgrades 
Existing probes can be upgraded at less than half the cost 
of a new probe. An existing unused 20mm probe, for 
example, can be converted to a 10mm Broadband probe. 
Or a 5mm 1H Probe can be reworked to improved 
sensitivity or performance with ionic water solutions. 

5mm 1H Probe 
90" Pulse 10 us @ 50 Watts 
Resolution 0.2 Hz (ODCB) 
Lineshape 10/20 (CDC13) 

Sensitivity (0.1 % EB) 
200MHz 80:1 
300 MHz 160:1 
360 MHz 220:1 
400 MHz 300:1 
500 MHz 400:1 

.Broadband Probes 
High Band broadband probes cover the range from 31P 
to 15N for solutions up to 0.2 M salt. 

5mm 200 
3tp 
13C 
2H 
170 

30 
30 

NA=4 5 
20 
4 

NA=lOO 

10mm 
31p 130 
t3C 150 
2H NA=4 15 
170 NA=lOO 110 
!SN 15 

12mm 
31p 150 
nc 180 
2H NA=4 20 
110 NA=lOO 125 
tsN 15 

20mm 
31p 250 
13C 300 
2H NA=4 30 
110 NA=lOO 180 
lSN 25 

Sensitivity 
300 360 

60 85 
60 85 
10 14 
40 55 
8 10 

260 340 
300 360 
30 40 
220 270 
30 35 

300 400 
360 500 
40 50 

250 300 
30 40 

500 600 
600 700 
60 70 

350 450 
50 70 

400 
100 
100 
16 
65 
12 

375 
400 
50 

300 
40 

500 
600 
60 

350 
50 

750 
800 
90 

550 
80 

500 
150 
150 
25 
80 
16 

450 
500 
60 
400 
50 

550 
700 
75 

500 
60 



Finished Shimming ? Instrame.nta.ticm Note 13 

If all shim gradients were pure, the gradients they 
generate would be orthogonal and independent. Under 
these conditions, shimming would be a simple matter of 
optimizing the response (lock level, total area of the 
FID, length of ringdown of the FID or swept lock signal 
etc.). Newly designed shim sets are closer to this ideal, 
especially the matrix designs. These newer designs for 
shims are much easier to adjust and usually don't require 
the extensive procedures to optimize that the older 
designs often require. However, no shim set is perfect. 
Using imperfect shim sets of the newer or older shim 
designs, the NMR operator utilizes the procedure de­
scribed in Note 10 or his favorite shimming procedure 
and ends up with a final result. The question: is this the 
best result possible? How does the NMR operator 
decide? One clue can come from lineshape distortions 
as described in Note 10. If further shimming efforts 
don't correct the lineshape, the NMR operator needs to 
be able to decide whether to continue shimming or run 
the instrument with the current shim values. A more in­
volved procedure might be needed to make this decision. 
Before proceeding with these more involved measures: 
• Make sure the sample is centered in the probe's 

receiver coil and is 2 to 3 times the length of the 
receiver coil. 

• Make sure the sample does not have a vortex from 
spinning. 

• Make sure the sample is free of particulate matter. 

To be able to make the decision to continue shimming or 
not it can be very helpful to plot a given shim value versus 

· an optimized lock level ( or other response). This proc­
ess can give the NMR operator confidence that the best 

1150 

i 
1100 -~ 

1060 -f---

_,,:::2s: . 

] L2:s:. .. ·• 
1Jl 1000 
[ 
~ = 

shim value has really been obtained. The method can be 
used for any shim but is described for Z4, a shim for 
which this approach is often used. The process is to start 
with a value of Z4 and optimize, either manually or with 
computer shimming, the lower order shims Z1, Z2 and 
Z3• Then record the response level and shim value on a 
graph. Next move Z4 to a new value and optimize Z 1, Z 2 

and Z3 again. Record the data point on the graph and 
repeat the process until a graph similar to the one shown 
is obtained. 

The graph should be continuous and describe an optimal 
value for the shim. Any discontinuity would indicate that 
the lower order shims have not been properly optimized 
or the shim and/or shim power supply are malfunction­
ing. Interpolation can be used to set the shim to a value 
between the points selected in the graphing process. 
Use of this process for any shim gives the NMR operator 
confidence that he has found the best value for that shim. 
If lineshape distortions are present after this process 
they are most likely due to probe material susceptibili­
ties and not correctable by further shimming. 

The graphing method described appears simple and 
somewhat tedious. For this reason it is often not done. 
The NMR operator tries to do something similar in his 
head. If he takes this shortcut he will not get nearly the 
same level of confidence that the shims are at the best 
values possible. If the lineshape and/ or resolution is not 
what it should be, use the graphing method before giving 
up and blaming the probe or NMR instrument. 

Best Z • Value-

Each z• point. has 2 1 
, z~ and Z 3 optimized . 

ee.o -f---
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Dipartimento di Scienze Molecolari Agroalimentari UNIVERSIT~ 
DEGLI STUDI 
DI MILANO 

Prof. Bernard L. Shapiro 

DISMA Via Celoria, 2 1·20133 Milano Tel 02-2663662/2365029/2362721 

September 22nd, 1989 
(received 10/4/89) 

966 ElsinoreCourt, PALO ALTO, California 

A QUANTITATIVE APPROACH IN CONFORMATIONAL ANALYSIS BY 2D INVERSION RECOVERY DIFFERENCE 

SPECTROSCOPY. DETERMINATION OF THE GEOMETRY AT THE GLYCOSIDIC SITE FOR ADRIAMYCIN AND 

ANALOGUES. 

Dear Barry, 

2D phase sensitive NOESY spectra are an invaluable tool in the structure 

determination of molecules in solution. It has been shown how, starting f~om a model 

geometry, it is possible to calculate the complete relaxation matrix I' , under a 

suitable motional model, and then fit the molecular geometry by directly comparing 

experimental and calculated 2D NOESY diagonal- and cross-peak intensities. 

Recently, difference 2D NOESY techniques were devised, in order to 

minimize t -noise and interference with weak cross-peaks of the more intense diagonal 
1 2 

peaks. The Inversion Recovery Difference method ( IRD) requires the coaddi. tion of the 
following pulse sequences: 

I 

II 

III 

90(+x)-t -90(+x)-t. -90(+x) 
1 mix 

90(+x)-t -90(+x)-90(+x) 
l 

180(+x)-t. -90(+x)-t -90(+x)-90(+x) 
mix l 

(x2 ADD) 

(SUBSTRACT) 

(ADD) 

The experiment leads, after Fouri.er Tr as form, to a 2D NOESY spectrum, where the 

diagonal-peak intesi ties are the opposite of the sum of all cross-peak intens:i ties 

within each row. Ratios of cross- with 

their own diagonal-peaks in the diffe­

rence NOE spectrum provide quantities, 

which are relatively independent onto a 

wide range of experimental mixing time 

and onto the correlation time. 

We have applied this methodology to 

the conformational study of Adriamycin 

1, Daunomycin 2 and 9-deoxydoxorubicin 

$. 3. We were interested in . the preferred 

orientation of the sugar moiety with 

respect to the aglycone, as measured by 

-.. the torsional angles <P =H( 1' )-C(l' )-

0( 7)-C( 7) and ~=C(l')-0(7)-C(7)-H(7). 

Steady-state and transient NOEs of 

0 

0 

H 

these compounds in aqueous solution display strong negative peaks and extensive 

spin-diffusion. This indicates the existence of non-extreme narrowing 

conditions (W~;>) J) and can be explained by the great tendency of this class of 

compounds to aggregate, forming high molecular weight species. 

The cross-peaks in the 2D NOESY difference spectrum, that correlate HJ' with H7 and 

H5' with H8eq, H8ax and H9 for 3 , were used for the determination of the torsional 
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angles. Model geometries were built with standard bond lengths and valence angles and 
were energy minimized with Allinger's MMPI molecular mechanics program. The 

9 
of ring A and of the sugar were driven to a half-chair H conformations 

and chair · 1'c 
4' 

8 
conformations, respectively, in agreement with experimental coupling 

constants. 
The complete relaxation matrix was constructed, as function of <J> and (/Jtorsional 

angles, by calculating the relaxation rates from eq. l and 2, assumi.ng isotropic 
motions, and changing systematically <I> and 'P on the model geometry. The 
molecular "td was determined by minimizing the r.m.s. error between experimental and 
calcuJated 2D-NOESY values involving protons at fixed distances; and the validity of 

13 
the assumption for isotropic motions was checked by C relaxation time measurements. 

l) r,," ,£ !, l 6 1'c ~ 

luj)2',t{l 
(f.. - - ------ -

I, J 6 · t Z 
1-t-(w;,. -10 'c,j 1+-( Wi, 7"/,Jj) fc 

2) 
/4 

2
[ f t 'fc ~ J 

dtt~ 3 c! 

fi - + ----- - -t . -·-·---·-
6' 'l .z, 

1 t (w i, +- lJj ):v t} . t, '2 
·10 t · · 1 + 4). t d 1 -t- ( w i: -w i) t(! t.-J I,, 

Th e complete relaxation matrix analys i s of NOESY data takes into account the 
marked spin-diffusion and therefore minimizes errors, likely to occur when treating 
data with a two-spin approximation. The 2D NOESY intensities were then calculated by 
means of eq. 3) and 4). 

3) 
-1 

[.D] =- [ T] [ r] [ 'I'] 

4) (A] :c- ['T1
] [exp(-])tt>n;J<,)] ['-P]-:J_ 

The calculated IRD cross-peak intensi­
ties, relative to the diagonal, I_ . , were 
compared with the experimental ones~J9-deo­
xydoxorubicin 3 shows in figure a global 
minJmurit of the error, between calculated 
and experimental intensities I _ ., centered 
at 'P =18+10° and <I> =48+10°. rtJ the case 
of 1 and 2 we obtained 'P =15.::t_J.5°, 
<I> =60+15° and 'P ={-30, l.0'1, <I> =50::t_10°, 
respectively. 

l) J .w. Keepers and T.L. James, J. Magn. 
Reson. 57, 404 (1984). 
2) G, Bodenhausen and R.R. Ernst, Mal. 
Phys, 47, 319 (1982), 

Sincerely yours 

R. Mondelli 

;~ 

tp ,. 

E. Ragg C. Ulbricht 

~ 

I ,. 

' if 
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VIVOSPEC: 
SYSTEM SPECIFICATIONS 

NORTII AMERICA 
OTSUKA ELECTRONICS (U.S.A.), INC. 
1 Raymond Drive 
Havertown, Pennsylvania 19083 USA 
(215) 789-7474 
FAX (215) 789-8081 

Frequency 
Synthesizer 
Frequency Step 
Phase Control 
Phase, Discrete Steps 
Phase, Variable Steps 
Output Power 
Power Control 
Linearity of Power Control 
RF Amplifier Power Output 
Preamplifier 
Noise Figure 

RFUNIT-----------------
5- 300 MHz 
PTS-500,Computer Controlled 
0.1 Hz 
0 - 360 Degrees 
0, 90, 180, 270 Degrees 
0.1 Degree Resolution 
Computer Controlled: 12 Bit DAC 
0- 100 % 
±1% 
1000W 
Broadband 
< 2dB 

--------------- COMPUTERSYSTEM ---------------
Computer 

Control 
Display 
Hard Copy Output Device 

DEC VAX Station 3200, 24 MByte RAM Standard, Up To 64 MByte 
Optional, 350 MByte Hard Drive, 44 MByte Removable Cartridge Drive, 
600 MByte Optical Drive 
VIVOMOUSE™ Control Device With Assignable Knob 
19 Inch 256 Grey Scale Level Display, 1024 X 864 Resolution 
Hewlett Packard Laser Jet II Printer 

------------------ SOFIWARE-----------------

Pulse Programmer 

Digital Interface 

VMS Ver. 5 Operating System, Graphic Work Station 
Software, Shell Environment For Easy Operating System 
Access, IDL Software For Curve Fitting And Data Analysis 

PULSE PROGRAMMER AND DIGITAL INTERFACE 
2K X 128 Bit Word Memory, 5 - 16 Bit Loop Counters, 
32 Bit Timer, 100 nsec Resolution 
Controls 2 Synthesizers: Frequency, Amplitude, And Phase For 
2 RF Channels, 4 Gradient Channels, Al l With 12 Bit Resolution. 
14 Bit ND At 100 KHz, Audio Filter 51.2 KHz In 200 Hz Steps. 
Local Memory Buffer 64 KByte. External Gating Input. 

---------------- GRADmNTS---------------
Gradient Coils 
Rise Time (10 - 90 %) 
Power Supply 

2 Gauss/cm Minimum 
1 msec Maximum (Uncompensated) 
TECHRON Model 7570 

-------------- HETERONUCLEAR DECOUPLER -------------
Frequency 
Synthesizer 
Frequency Step 
Phase Control 
Phase, Discrete Steps 
Phase, Variable Steps 
Output Power 
Power Control 
Linearity of Power Control 
RF Amplifier Power Output 

5 - 300 MHz 
PTS-500, Computer Controlled 
0.1 Hz 
0 - 360 Degrees 
0, 90, 180, 270 Degrees 
0.1 Degree Resolution 
Computer Control led: 12 Bit DAC 
0-100 % 
±1 % 
100W CW 

------------ STANDARDMAGNEJ'CONFIGURATIONS------------
Field (T)/Bore (cm) 2/31 2/30.5 2.4/40 4.7/20 4.7/31 4.7/40 7/20 
Bore With RT Shims And Gradients (cm) 26.5 26 33 15 26.5 31 15 
Helium Evaporation (ml/hr) 50 50 50 50 55 60 50 
Nitrogen Evaporation (ml/hr} 400 400 400 400 450 500 400 
Half Length (mm) 350 275 570 396 460 735 575 
5 Gauss Line - Radial From Center (m) 3.4 3.2 4.7 3.7 5.3 6.4 5.1 

- Axial From Center (m) 4.4 4.0 5.9 4.7 6.7 8.1 6.4 
Other Magnet Sizes And Field Strengths Available On Special Order 

Specifications subject to change 

e OTSUKA ELECTRONICS (U .S.A.) INC. 

EUROPE 
OTSUKA ELECTRONICS (EUROPE) LTD. 
P.O. Box 11 
Abingdon, OXON OX141RW 
ENGLAND 
0235-554454 

FAR EAST 
OTSUKA ELECTRONICS CO., LTD. 
HEAD OFFICE 
3-26-3 
Shodai-Tajika 
Hirakata, Osaka 573 
JAPAN 
0720-55-8550 

OTSUKA ELECTRONICS CO., LTD. 
TOKYO OFFICE 
2F. Hashikan-LK Bldg. 
1-6 Azuma-Cho 
Hachioji, Tokyo 192 
JAPAN 
0426-44-4951 

DEC and VAX are Registered Trade Marks of the Digital Equipment Corporation. Copyr~hl 1989. Otsuka ElectrOlics (U.S.A.) Inc. Printed in U.S.A. 
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Dnvid M. Cirant 
I li st111guislwd l'rnl• ·ssor 

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

3 October 1989 
(received 10/12/89) 

RE: "13C Chemical Shielding of Metal-Diene Complexes" 

Dear Barry: 

As has long been known, upon complexation to a transition metal the isotropic chemical 
shift of olefinic carbons show a large upfield shift. The difference between the chemical shift in 
the free olefin and the complex, called the coordination shift, is a function of the metal, the olefin , 
any additional ligands, and has been explained by properties of all three. We have been studying 
how the individual components of the shielding tensor change upon metal complexation. One 
grouping that we have looked at is 1,5-cyclooctadiene (COD) bonded to Rh, Ir and Pd. The 
spectra obtained along with the principal values for the olefinic carbon tensor are shown in the 
attached figure. 

The basic trend expected is seen, namely upfield shifts of all components with the larger 
changes seen in o- 11 and o-22 since they are the most effected by changes in the 7t system. 
However, without any determination of the orientation of the shielding tensor it is difficult to reach 
final conclusions about the interaction. Two extremes in the tensorial lineshape can be described in 
terms of the amount of interaction between the transition metal and the olefin. In the case of a 
weak interaction, both the orientation and the components should be only slightly perturbed from 
those seen in typical olefins. On the other end of the scale, a strong interaction would result in a 
"metallacyclopropane" type structure, which would give an orientation and components closer to 
those seen in cyclopropane. In this case, a large upfield shift could be seen in o-33. To aid in the 
analysis efforts are underway to perform ab initio calculations of shielding tensors for these types 
of complexes. The calculated orientations should be very useful in the determination of the extent 
and type of interaction between the transition metal and the olefinic bond. 

This work was done in conjunction with Dr. Gregory M. Wallraff (currently at IBM, S,rn 
Jose) and Prof. Josef Michl, at the University of Texas. 

DMG:lt 

Sincerely yours, 

)~die 
_ _,. Anita/1"1. Orendt 

Departme nt of Chemi11try 

Henry Eyring Building 
Salt L:ik,~ City. Ut;ih !Ml 12 

(801) 58) -8854 

1i/Jattt/ 
David M. Grant 

374-9 
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T here's only one way to be certain 
you're getting the best NMR system­
test it yourself. Challenge its capabil­

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

• 
eliminating eddy current effects for 
submillisecond settling times and better 
signal-to-noise performance. They 
also expand applications into 

See for yourself how GE spectrometer 
and CSI imaging systems measure up. 

oil core analysis, chemical tox- j , 
icity testing, and monitoring 

1 

of microscopic processes ' 

In RF performance 

ll 
! j For outstanding 

I t, I j j ~ ~ RF stability in 
~ ~f ~ 1 lL ~ phase-sensitive 

¾ work, inverse 
transfers and 
INADEQUATE 
experiments: 

Amplitude stabil­
ity of .043 % in 90 ° 

" ~, '·' '·
0,,m " '·0 

,., 
10 pulse test of single 

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

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

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

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

• 
© Copyright 1989 General Electric Company 

and reactions. .,. I.., 

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

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

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

•i!"lir.._-.. sale, with convenient financing packages 
1 • and prompt service-as well as equip­

ment upgrades, software updates and 
advanced applications. 

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

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

the results. 

GE NMR Instruments 
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Alpha HDR 
The New Standard in Digitizer Performance 

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

© CoP'fright 1989 Geneml Elsctric Com{l8rr; 

Fig. 1 

The Alpha HDR digitizer. 

OOCXX> 40000 20000 a -20000 -40CXXl -soooo -OOOOC> -100000 -120000 Hz 

Fig. 2 

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

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

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

7734 Printed in U.S.A. 



University of Illinois 
at Urbana-Champaign 

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

Dear Barry: 

School of Chemical Sciences 

505 S. Mathews 

Urbana, IL 61801 

Progress Reports 

September 29, 1989 
(received 10/5/89) 

I thought it might be interesting to give some updates on several· solid 
state NMR projects, previously reported: 

Superconductors: Linda Reven, Shengtian Yang, Jay Shore and Todd Duncan have been 
obtaining VT shift, T1 and T2 results on most classes of oxide superconductors . 
All show Korringa-like behavior in their normal states, and preliminary results 
indicate BCS behavior in Tc vs 10, plots, in the lower Tc systems. For the cup­
rates, there are additional effects, perhaps not inconsistent with various 
spin-fluctuation results. No coherence peaks for anything yet. Does anyone 
believe in coherence peaks in the oxides (including the authors of the three 
published accounts)? 

Brains: Cindy Husted, Ben Montez and Xi Shan have now obtained 1H and 13c solu­
tion and solid state spectra of just about all lipids, which has permitted assign~ 
ment of all the - 65 resonances in the spectra of human myelin. With the 
exception of ct of arg (basic protein), only the lipids are seen. Good quantita­
tion has been obtained, using only decoupled Bloch decays •. There are clear changes 
in PS/CER level with brain development, but spectra from different species are, 
basically, all over the place. Currently emphasis in moving towards detailed dy­
namics studies of normal and abnormal myelins. 

Proteins: Foluso Adebodun, H. C. Lee, Chris Coretsopoulos and K. o. Park have 
obtained reasonable 170 spectra now of several proteins -including hemoglobin and 
myoglobin (there have been attempts at this for -20 years - success at last). We 
find spectra very similar to those of 17o2 in picket fence porphyrin, at low T, 
indicating somewhat ozone-like bonding, but with, we guess, "bigger orbitals" 
(smaller QCC). 

Zeolites: K. Guo and K. Park have been pushing forward with H.K. Timken's 170 
work on zeolites, using a more multinuclear approach. T1/T plots show interesting 
differentiation can be made between say (A,X,Y) and ZSM-5 zeolites, possibly due 
to hydration effects. So far, it seems there are remarkable mappings of T1/T 
behavior for the different nuclei c17o, 23Na and 27Al) in that Tl minima appear at 
the same temperature, but the absolute magnitudes are all very d fferent, with 17 o 
being the longest. Presumably, water is playing an important role in modulating 
the quadrupolar interaction, as noted for 27Al previously by others. 

EO:kk 

Yours sincerely, 

7A#vJ) 
Eric Oldfield 
Professor of Chemistry 

374-15 
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DEPARTMENT OF CHEMISTRY 

UNIVERSITY OF QUEENSLAND 
4th October 1989 (received 10/13/89) 

Professor B.L. Shapiro, 
Editor/Publisher, 
TAMU NMR Newsletter, 
966 Elsinore Court, 
Palo Alto, CA 94303, 
U.S.A. 

Dear Barry, 

PROFESSOR DA YID M. DODDRELL 

Address: Queensland Medical Magnetic 
Resonance Research Centre 
c/- Mater Hospital 
South Brisbane 
Queensland 4 IO I 

Telephone: (07) 846 2277 
Telex: UNIVQLD AA40315 
Fax: (07) 844 8010 

Slice Selection with a 2~ Selective Pulse 

Much has been written about selective self-refocusing pulses - these 
are rf pulses which have negligible phase roll across their excitation 
bandwidth. An instrumentally stable self-refocusing pulse has use in 
high-resolution NMR as well as for slice · selection in magnetic 
resonance imaging and in vivo spectrosco~y. · 

To determine the slice selection characteristics of such a pulse, an 
incorrect approach has been, to · solve the Bloch equations at discrete 
frequency poihts and examine the excitation profile for phase 
coherency. The problem is that a discrete calculation does not model 
correctly the continuous distribution of frequencies generated by a 
field gradient (1). 

As one extreme example of this breakdown, note the discretely 
calculated profiles (Fig. 1} obtained by solving the Bloch equations 
following the pulse sequence 2~(+y} - T - Acquire, where 2~(+y} is a 
2 cycle sine pulse of phase y having length 2.048 msec and r = 
280 µsec. The profiles for Sx (Aid} and Sy (Aid} would suggest that the 
slice generated using such a pulse train applied in the presence of a 
gradient would be weak. The actual slice Fig. 2 (A} is very good and 
"only" 50% -reduced compared to that obtained using a~ pulse to recall 
the phase memory (2). · 

Best wishes. 

Yours sincerely, 

David M. Doddrell 

1. J.M. Bulsing, G.J. Galloway, I.M. Brereton and D.M. Doddrell, 
Magn. Reson. in Med.,~, 478 (1987). 

2. S. Fernbach and W.G. Proctor, J. Appl. Phys., 26, 170 (1955}. 
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2.048 msec 2-cycle ~i~c ,ulse. T~e on-resonance rotation angle was set at 2~. 

2000.0 IOOO.O -1100.0 

HERTZ 

Fig. 2: Measured slice profile following pulse sequence (A) compared to 

(B) for a 2.048 msec J sine pulse refocussed with a hard~ pulse. 
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INSTITUT FOR PHYSIK DER UNIVERSITAT BASEL 

EXPERIMENTELLE KERNPHYSIK 
CH-4056 Basel (Schweiz) Sept. 28,198 9 

(received 10/2/89) 
Klingelbergstrasse 82, Telefon 061 - 44 22 80 

Prof. Dr. P. Diehl 

Prof. B.L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 

Palo Alto, Calif. 94303 

USA 

Title: Indirect 13 C- 13 C couplings in hexachlorobenzene 

Dear Barry, 

As a by-product of our studies on the transferab~lity of 
bond contributions to the degree of order of oriented chlo­
robenzenes [M. Kellerhals and P. Diehl, Mol.Cryst.Liq. 
Cryst., to be published] we have lately determined the 1 3C-
13C indirect coupling constants, which, of course, cannot 
be obtained iri the isotropic phase. Their values (measured 
in the LC-solvent ZLI 1132) are: 

J~c = 76.30 (13) Hz 

Jm = 6.92 (11) II cc 

JP = 4.26 (16) " cc 
The positive value of Jm is surprising because predic­

ted values [REX NMR, P. Py~~o and L. Wiesenfeld, Mel.Phys. 
43, 557(1981)] are consistently negative for various Cl-sub­
stituted benzenes. 

We have also tried to measure the anisotropies of these 
J's but had to give up, because the precision was too low. 
After having corrected the measured direct couplings for 
harmonic and anharmonic vibration as well as for molecular 
deformation by the solvent, the residual couplings which 
must stem from the J-anisotropy are of the order of 1 Hz, 
whereas the error of the sum of all the corrections will be 
of a similar magnitude. 

With best wishes, 

Yours t,incerely 

\lk.r.-
( Peter Diehl) 

(,I . ~(,L \. c... I ~ 
(Martin Kellerhals 



·eace on 

WISHING YOU A SEASON 

OF 

HAPPINESS AND PEACE 

Dear Colleagues: 

During this holiday season we 

would like to express our 

appreciation for your continued 

support and confidence in Doty 

Scientific and our product~. 

We look forward to continuing to 

serve you during the new year. 

DOTY SCIENTIFIC INC. 

rtfi 



DOTY 

CONSISTANTLY PROVIDING THE FIRST IN 

COMMERCIALLY AVAILABLE NMR PROBES 

SCIENTIFIC 

1 9 82 First 7 mm s kHz spinning 

1982 First triple tuned MAS 

1983 First single crystal probe 

1984 First s mm 9 kHz spinning 

1984 First multinuclear solids 

1985 First 19 mm MAS 

1987 First CRAMPS probe 

1987 First actively shielded gradient 

1987 First 5 mm 17 kHz spinning 

probe 

1987 First 1000 G/cm pulse field gradie" 

1987 First 7 mm 9 kHz spinning 

1988 First 700° C MAS 

1989 First 6 Kelvin MAS 

1989 First DAS probe 

1990 First ? Its 

HAPPY NEW YEAR! 

Doty Scientific, Inc. 
600 Clemson Road 

Columbia, S.C. 29223 
USA 

Phone: (803) 788-6497 
Fax: (803) 736-5495 
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO ... -.... _ 

BERKELEY • DA VIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO ) SANTA BARBARA • SANTA CRUZ 

SCHOOL OF MEDICINE 
DEPARTMENT OF RADIOLOGY 
EXPERIMENTAL NUCLEAR INSTRUMENTATION 

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

Dear Dr. Shapiro, 

, ___________ _ 

UCSF Radiologic Imaging Laboratory 
400 Grandview Drive 
South San Francisco, California 94080 
(415) 952-1366 

Re-projecting > lD Data Sets; an imaging case. October 10, 1989 

(received 10/11/89) 

In imaging applications, three dimensional FT acquisition and reconstruction promise to replace the currently popular 
clinical strategy of performing separate protocols along multiple axes. The total acquisition time for 3D is no longer 
than 2 of the 2D variety and the growing presence of fast graphics workstations will keep hungry eyes soothed 
with lightning-fast reconstruction. However, creating views ofthe images from arbitrary angles seems to imply an 
interpolation and loss of resolution. I would like to describe a versatile and efficient algorithm for calculating images 
from generalized oblique planes and curved surfaces that preserves the volume resolution of the original data set. 
Some images are includ·ed of oblique planar slices as well as slices along curved surfaces. 

The algorithm is based on the Fourier shift theorem. Simply stated the theorem says that one can produce a shifted 
data function through a convolution with a delta function that is displaced from the origin by the amount of the 
desired shift. Let us limit our discussion to shifts in the siice (or z-) direction. That can be used to "reconstruct" 
images between the original slices in a way that is equivalent to zero-filling the FT in the slice direction. To produce 
an oblique cut through the volume one can apply a shift that varies linearly with distance (say, along the :z:-axis) . 
To align image pixels from an arbitrary surface onto a plane one needs only a simple description of the surface. A 
set of image features of interest can be brought into a single viewing "plane" through the use of a different ID shift 
for each ray in the z-direction. The axis to which one applies the shifts is that which is closest to the desired viewing 
aXIS. 

An example of a reconstruction of a tilted plane is shown in Figure 1. Figures la-c are the original axial slices; d-f 
are the calculated obliques. An example of a curved reconstruction can be seen in Figure 2. The phantom consisted 
of two annular rings oflexan bridged by empty glass tubes laying along the inside surface of the annular supports. 
It was placed in a bath of aqueous Mn++ on its side with its axis along the imaging z-axis. A coronal 3D image was 
reconstructed in the usual manner; 3.5 mm thick sections with 0.7 mm resolution in-plane. In Figure 2a are 8 of the 
32 conventional planes. In Figure 2b is a slice along a parabolic surface. This reconstructed slice contains nearly all 
of the tubes. 

This general obliquing algorithm is easy to program if the argument of the shift convolution is expressed as a 
polynomial of sufficient order to represent warping of the desired complexity. It can be done efficiently using FFTs 
for large numbers of planes, and most importantly, it is preserves the resolution of the pixels in the original images. 
It will not have escaped the attention of your readers that this trick may improve the appearance of off-axis plots 
from 2D and 3D spectral experiments. 

Sincerely, 

David M. Kramer 



374-22 

(a-c) Standard axial planes (2mm thick) through the head of a normal volunteer. ( d-f) Oblique planes 
parallel to the ones normally acquired in x-ray CT through the orbits and auditory apparatus. The 
tilt corresponds to 54 planes over the field of view in the vertical direction; 5 horizontally. Notice 
that spatial resolution is maintained. 

(a) Standard 3DFT (coronal) images of the phantom described in the letter (b) A parabolic "slice" 
through the region containing the tubes. 



Z•Spec Probes 

Al]ll]l(Q)1Ull]ltees ~ New JLeweil (Q)f 1 IHI 
JPelff (Q)Jfl]]l~l]lce f (Q)Jf ~ ~ ~ ~ ~ ~ 

Example: 

Z•200 H/C (200 MHz System) 

1 H 70/1 0.1 % ETB 

13c 50/1 ASTM 

Our Z•200 H/C probe can more than double 
the through-put of your routine 1 H samples. 

Look to Z•Spec for all your probe 
performance needs! 

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

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



Z•Spec Probes 

A Complete Line of 

High Performance Probes · 

• Indirect Detection 

• Triple Resonance 1 H/13c/15N 

• 4 Nucleus 1H;19pj31pj13c 

• Perfusion probes 31pj13c/23Na 

.1 H High Performance 

• Backup lH/13c 

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

~ [ 1111{ -t NALORAC CRYOGENICS CORPORATION 
837 Arnold Drive Suite 600, Martinez, CA 94553 

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



-UNM The--
University of New Mexico 

CENTER FOR NON-INVASIVE DIAGNOSIS 
1201 Yale Blvd., N.E. 
Albuquerque, NM 87131 

Telephone: (505) 277-8512 

October 10, 1989 (received 10/12/89) 

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

VAPOR FOR LOCALIZED PROTON SPECTROSCOPY IN HUMANS 

Dear Dr. Shapiro: 

374-25 

After years of effort, preliminary results suggest that proton 
spectroscopy has diagnostic utility in medicine.(l) Progress has been 
slow, as researchers have investigated how to best solve the problems 
of having adequate spatial localization, adequate solvent suppression, 
and worked around problems with generation of multiple quantum 
coherence, phase problems with first-order proton spectra, etc. The 
votes seem to be in, and STEAM or PRESS-based sequences are the choice 
of the majority of investigators for performing localized high­
resolution proton spectroscopy in humans. 

We find that combining a technique for solvent suppression published 
by Doddrell et al. several years ago (SUBMERGE, ref. 2) with a short­
echo STEAM-type sequence gives a superior sequence, dubbed VAPOR.(3) 
The VAPOR technique is a "rocket", and can be used by MRI technicians 
to acquire localized proton NMR spectra in patients. Our clinical 
technicians can achieve solvent suppression factors of >800 routinely. 
Technician adjustment of the magnetic field homogeneity usually gives 
water linewidths of 8-12 Hz over an 8-16 cc voxel. The entire sequence 
of events requires 15-25 minutes, and makes single voxel proton 
spectroscopy an "add-on" exam comparable in length to other MRI 
procedures such as GdDTPA contrast-enhanced exams. We have 
incorporated VAPOR as an optional add-on component to our clinical 
exams of the brain at CNID. · 

An example of a VAPOR spectrum from an 8 cc voxel located in 
parietal white matter is shown below. The repetition time was 1.5 sec, 
and the echo time was 10 msec. A total of 128 averages were summed, 
treated with 0.5 Hz of exponential broadening, and Fourier transformed. 
No baseline correction was applied. The usual resonances are present 
between 1.0 and 4.0 ppm. Two "new" features appear at the 10 msec echo 
time compared to longer echo times. First, a broad hump is centered 
around 1.2 ppm in all patients studied to date. In addition, a more 
intense resonance. possibly from mobile glycerol head groups is 
observed at 4.2 ppm. our preliminary studies of MS, stroke, and tumor 
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have shown that variations in the relative intensities of these 
resonances may also be of diagnostic utility. 

I I 

12 

Sincerely, 

I I 

10 

Richard H. Griffey 
CNID 

: j 
8 

I 
6 

I 
4 

I 
2 

I I 
0 ..:..2 PPM 

Duane Flamig 
Department of Radiology 
Baylor University Medical 
Center, Dallas TX 

1. H. Bruhn, J. Frahm, et al . . Radiology 1989; . 172: 541-548. 
2. D. Doddrell, G. Galloway, et al., J. Magn. Reson. 1986; 70:176. 
3. R. Griffey and D. Flamig, J. Magn. Reson. 1989; in press. 
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LIQUID 

for 
MRI 
and 
NMR 

1-800-4 HELIUM 



Regional cryogen supply depots located nationwide. Specially trained customer service representatives 
ensure efficient deliveries. 

Efficient operation of your MRI or NMR facility begins with a knowledgeable and responsible supplier 
of liquid helium and liquid nitrogen. MR Resources starts where the others leave off - we've created 
a cryogen distribution system SPECIFICALLY FOR MAGNETIC RESONANCE FACILITIES. 

MR Resources is the largest independent supplier of MRI and NMR cryogens. We have a proven track 
record of expert service ALL OVER THE UNITED ST ATES. (We even make regular deliveries to 
Hawaii by ship and air.) 

You see, MR Resources was the first company ever established as a complete one-stop magnetic 
resonance supply house. Over the years we have excelled in providing the highest quality accessories, 
engineering services, and liquid helium distribution. Our phenomenal growth has led us to maintain 
liquid helium supply points nationwide. In fact, we have more regular customers than any other 
independent. 

This supply network coupled with our years of technical experience in magnetic resonance equipment 
equals the finest cryogen service available. 

HERE ARE THE FACTS 
• We deliver liquid helium every day to universities, hospitals, government labs, and 

industry. 

• We hold down costs by delivering directly from 12 regional supply points, thus 
eliminating several middlemen. 

• We have an extensive non-magnetic dewar inventory. Dewar rental fees are charged 
only for number of days in use.* 

• Technical advice on filling your system is only a phone call away. 

• Our cryogens meet or excede recommended purity specifications. 

*Within Continental U.S. 



CRYOGENIC SERVICES: 
HELIUM DELIVERY: 
• All orders are dispatched from one central location. 

• Emergency delivery service available by express truck or air freight. 

• Deliveries to start-up and existing labs and clinics anywhere in the United States. 

• Our Toll Free (1-800-4 HELIUM) telephone number, makes placing orders and 
calling in container pick-ups convenient and inexpensive. 

HARDWARE: 
• We use only state of the art liquid dewars. These are non-magnetic, superinsulated 

containers, with a special mylar multi shielding. Maximum guaranteed product loss 
is less than 1 OJo per day. 

• Containers available in 30, 60, 100, 250, and 500 litre sizes at all locations. 

• All dewars are mounted on casters for easier maneuverability. 

FIELD ENGINEERING SERVICE: 
• MRI magnet filling is available and is performed by experienced magnet technicians. 

• Maintenance and repair of superconducting magnets - from repumping to complete 
overhauls. 

Liquid helium is delivered daily to MRI and NMR labs all over the country. All along the way our support staff is able 
to answer any questions whether they pertain to distribution or technical problems. 



Large inventory of non-magnetic dewars guarantees prompt delivery to your lab. 

Dewars are completely filled, allowed to thermally 
stabilize, and topped off again before shipment. 
This ensures minimal product loss during transit. 

To order anytime call: 
(Don't forget, we deliver liquid nitrogen also!) 

I t-800-4 HELIUM I 
IN MASS. (617) 632-7000 

(As of July 1988 area code will change to 508 ) 

158R Main Street • P.O. Box 880 • Gardner, Massachusetts 01440 



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

Dept. of Molecular Physics, 
Agricultural University, 
Wageningen 6703 HA,· 
The Netherlands 
05-10-1989 (received 10/16/89) 

Actual and measured quadrupole splittings 

Dear Dr. Shapiro, 
By using specifically deuterated phospholipids we have been studying 

the interactions of various phospholipid types in multilamellar bilayers with the coat protein 
of the bacteriophage M13 by deuterium NMR. From the recorded powder spectra the 
residual quadrupolar anisotropy, as measured from the quadrupole splitting, can be 
determined. However the inhomogeneous linebroadening of the resonances that make up 
the powder spectrum causes the measured quadrupole splitting to be smaller than the actual 
quadrupole splitting. This can be shown by computer simulations (Fig. 1) where with 
increasing linebroadening the measured quadrupole splitting eventually collapses to zero 
and the spectrum loses the appearance of a typical powder pattern. For these simulations a 
relative linebroadening er is used with the inhomogeneous spin-spin relaxation time T 2 * 
being given by 1/ er tJ,.vQ where /!J,.vQ is the actual quadrupole splitting. This effect of the 
linewidth can pose a problem as in many lipid protein systems including the M13 system 
the presence of protein in a lipid bilayer causes an increase in the linewidth and hence a 
decrease in the measured quadrupole splitting. To determine whether a decrease in the 
quadrupole splitting in the presence of protein is due solely to linebroadening effects or 
actually reflects a true decrease in the order of the system the actual quadrupole splitting 
must be extracted from each spectrum. One approach is the procedure of depak:ing, a 
numerical technique developed by Myer Bloom and his group in Vancouver1,2• This 
technique calculates the orientated spectrum from the powder spectrum from which the 
quadrupole splitting can also be measured. The quadrupole splittings from both the 
simulated and depak:ed spectra (Fig. 1) are listed in Table 1. For values of er up to a value 
of 1 the depaked spectra give a quadrupole splitting very close to that used in the 
simulations. However there is an artifact in the depak:ed spectra at twice the resonance 
frequency of the orientated component. At values of CJ> 1, this artifact interferes with the 
deconvoluted signal due to its linewidth, giving a splitting greater than that actually used in 
the simulations. These artifactual depak:ed spectra also correspond to spectra in which the 
measured splitting is zero. 

Acknowledgements 
We thank Myer Bloom at the University of British Columbia, Vancouver 

for providing us with the depak:ing program. 

Trevor W. Polle Johan C. Sanders Marcus A. Hemminga 

1 M. Bloom, J. H. Davis & A. L. Mackay, Chem. Phys. Lett. 80 198 (1981) 
2 E. Sternin, M. Bloom & A. L. Mackay, J. Mago. Reson. 55 274 (1983) 
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Fig 1. Computer simulations of deuterium powder spectra using Lorentzian linebroadening 
and various linewidths o (left) together with the oriented spectra as calculated by the 
procedure of depaking (right). 

Table 1. The measured quadrupole splittings from the simulations (8VQ,measured), those 
obtained from the oriented spectra (8VQ,dl;llaked) and the relative linebroadening used in the 
simulations (o). The actual quadrupole splitting used in the simulations was 1. 

O" 8 VQ,measured 8VQ,depaked 

0.10 0.95 0.97 
0.25 0.91 0.97 
0.50 0.85 0 .97 
1.00 0.71 0.97 
2.00 0.00 1.09 
5.00 0.00 1.55 

2 



UNITY CAN HANDLE THE 
MOST SOLID NMR PROBLEMS 

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

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

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

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

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

UNITY 300 MAS Spectrum of Aluminum in Sapphire. 

• • • 

NMR WITH A FUTURE varian@ 



ADAMANTANE -
J RESOLVED CP/MAS 

Unity-300 
CPMAS Cl3 
Adamantane 
J coupled, using mrev-8 on decoupler 

exp6 pulse sequence: xpoljnew 

SAMPLE DEC. & VT 

date Aug 30 89 dn Hl 
file /usr/usr2"' dof -3000.0 
/vnmrl/j _resolved_"' dm nny 
adamantane/adam _ mr"' dmm C 

ev _ l.fid dmf 200 
ACQUISITION dhp 49 

sfrq 75.429 dip 20 
In Cl3 PROCESSING 
al 0.199 gf O.D76 
np 9984 gls not used 
SW 25125.6 wtfile 
lb 13900 proc ft 
bs 256 In 32768 
tpwr 51 math f 
pw 4.8 
p2 5000.0 werr 
di 15.000 wexp 
xpol y wbs 
srale 2007 wnt 
loss n DISPLAY 
pdp n Sp 1804.7 
!au 3.400 wp 1568.9 
pp 3.275 vs 396 
level I 55 SC 0 
level If 100 WC 250 
level 2 63 hzmm 100.50 
level 21 4095 is 100.00 
!of -3393.7 rll 12290.6 
nt I rip 2888.9 
ct I lh 53 
a lock n ins I.ODO 
gain 20 ai cdc ph 

FLAGS 
ii 
in 
dp 
hs nn 

44 •a 

:,. 

Normally the high power decoupling used to remove 
dipolar coupling also removes JcH coupling. On a UNITY 
NMR Spectrometer, this can be retained while still 
removing the dipolar coupling by using one of a number 
of multiple pulse methods. In this example, a semi­
windowless MREV8 sequence on the decoupler, with 

ill 
~ 

. 
~ 

::; 

I I 

.. 31 36 34 :J2 

acquisition of each point occuring in a 2T window, gives a 
J coupled 13C CP/MAS spectrum. Note that J is scaled as 
predicted for MREV8. 
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!O I I 
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UNIVERSITY OF CAMBRIDGE 
DEPARTMENT OF CHEMISTRY 

Lensfield Road 

Professor Barry Shapiro, 
TAMU NMR Newsletter, 
966 Elsinore Court, 
Palo Alto, 
California 94303 USA. 

Cambridge CB2 lEP 

II Saint-Exupery Rides Again II 
Dear Barry, 

20 September 89 
(received 10/4/89) 

There are several experiments in two- and three-dimensional 
NMR where a "top-hat" excitation function (Fig. 1) would be useful. But as 
Saint-Exupery (1) pointed out, a top-hat is not always quite what it seems 
(Fig. 2), and we may need more fitting parameters (2). 

Fig. 1 Fig. 2 
c" 

So Helen Geen in my group set out to design an 
amplitude-modulated pulse shape that would excite a uniform absorption 
mode signal across a restricted band of frequencies with essentially zero 
excitation outside the prescribed band. She also set the constraint that 
dispersion-mode signals should be minimized at all frequencies. The 
pulse shape was defined as a Fourier series 

m 
Ao + ~)A 0 cos(nrot) + B0 sin(nrot)]. 

n=l 
and we found that the series could be safely truncated at m=8. 
Frequency-domain excitation patterns were calculated through the Bloch 
equations, neglecting relaxation. Of course if we start with a simple pulse 
shape, the excitation profile is not quite what we want, so an iterative 
optimization program is needed. Helen chose to use simulated annealing 
(3) since it holds out the promise of achieving a global solution in the 
presence of many local minima. We were pleasantly surprised by the 
results, although it does gobble up computer time. No room here to show 
you the shape; send cheque or money order for complete set of Fourier 
coefficients. Tested experimentally, it can pick out individual spin 
multiplets from a reasonably crowded high resolution spectrum (Figure 3). 
The band-selective pulse was implemented as a DANTE sequence with 
modulated flip angles. Where the flip angles get close to zero, we used a 
forward/backward pair, a trick we learned from Howard Hill. 

Kindest regards, 
(1) A. de Saint-Exuptry, Le Petit Prince, Gallimard 1946. A) -r:: ....... h,4

11
~ 

("Un serpent boa qui digere un elephant") • 1' A.4-1 "'rYYY•---.. 
(2) Mit vier parameteren kann man ein elephant beschreiben . J 
(3) Metropolis et al. J . Chem. Phys . 21, 1087 (1953). 
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Fig. 3. 400 MHz spectra of an unidentified sample found in a closet. 

Individual spin multiplets excited by a'. "top-hat" band selective pulse. No 
phase corrections applied after the conventional spectrum had been phased. 
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PHILIPPS-UNIVERSITAT MARBURG 
FACHBEREICH CHEMIE 

Prof. Dr. S. Berger 

FB CHEMIE · HANS-MEERWEIN-STR. · D-3550 MARBURG -
MARBURG. DEN29. 9. 89 (received 10/7 /89) 
TELEFON (06421) 28-1 

Prof. Dr. B. L. Shapiro 
TAMU-NMR Newsletter 
966 Elsinore Court 
Palo Alto, Cal. 94303 
USA 

DURCHWAHL: (06421) 285520 
TELEX 482372 

Rapid Injection and COSY speed up 

Dear Barry, 

We have been involved in rapid kinetic measurements on 
our Bruker .AM-4OO. For this purpuse a double syringe 
unit was c~nstructed according to the description in the 
literature and a pneumatic unit which drives the syrin­
ges. The main trick is the mechanical alignment of the 
whole system to provide spinning of a 5 mm nmr tube, 
even though two capillaries from the syringes are ending 
in the tube. An optical device triggers the computer to 
start the measurement after the solutions have been 
injected into the nmr tube. The microprogram listed 
below has the feature that during the measurement · of 
subsequent spectra no unnecessary time is spent for disk 
transfer to provide real time attention of the computer 
for the evolving chemistry within the nmr tube. 

; RAPID.AUR 
FAST KINETIC PROGRAM 

; SET SI=TD ! 
; W.BOCK/M.OCHS 07.89 

1 STO 
7 ST 
8 ZE 
9 LO TO 7 TIMES Ll 
10 TRIG 
13 D5 STAO 
17 AQ 
19 D4 STA 
22 Ll TO 17 TIMES UPR 
23 RCYC=23 
24 D2 

; SET_ START ADRESS 
; INREMENT ADRESS POINTER 

Ll = NUMBER OF FILES 
; WAIT FOR TRIGGER 
; SET START ADRESS, D5 = o. 4 msec 

; INCREMENT ADRESS POINTER, D4 = 0.4 

; D2 10 msec 

msec 
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26 ST0 
28 WR #1.001 
30 IF #1 
32 ST 
40 EXIT 

; SET START ADRESS FOR STORING 

; INCREMENT ADRESS POINTER 

;D4 = DELAY BETWEEN SUBSEQUENT RUNS, MINIMUM 0.4 msec 
;Ll = NBL = NUMBER OF EXPERIMENTS 
;D2 = 10 msec 
;DS = DELAY FOR LOCK STABILIZATION AFTER INJECTION,! 
;TD MUST BE EQUAL SI! 

The same principle can be used if one wishes to omit the 
dummy scans in normal COSY sequences. The time saving 
for a short "quick and dirty" COSY is rewarding. To save 
your precious newsletter space we are happy to provide 
all interested parties with a listing of the program . . 

(Prof. Dr. s. Berger) (Willi Bock) 

1) McGarrity, J. F., Ogle, c. A., J. Am. Chem. Soc. 107, 
1805 (1985) 

FOR SALE - JEOL FX-60, SN166104-2FB (1974). Magnet 
functions well. and TI1980B computer is in good shape; 
tape drive unit won't read in programs. Microprobe 
included. Best offer. Contact R. B. Kinne!, Dept. 
of Chemistry, Hamilton College, Clinton, NY 13323 
(315)859-4725. 

9 



NMR SOLVENTS 
and 

DEUTERATED 
ACIDS and BASES 

MONOMERS 

ORGANICS 

GASES 

fro01 
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A matheson~ USA Company 

3858 Benner Road 
Miamisburg, OH 45342 

(513) 859-1808 • (800) 448-9760 
Fax: (513) 859-4878 • Telex: 288278 
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ALBERT EINSTEIN COLLEGE OF MEDICINE 

OF YESHIVA UNIVERSITY 
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DEPARTMENT OF PHYSIOLOGY AND BIOPHYSICS PHONE: (212) 430-3591 

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

Dear Barry, 

October 6, 1989 
(received 10/13/89) 

35c1 NMR Determination of Membrane Potential in Red Blood Cells 

A 3lp NMR method for measurement of membrane potential in red blood cells 
has been recently described (1). The method requires the introduction of a 
probe (hypophosphite ion) and suspension of cells in artificial media. 
Furthermore, the probe must be present in millimolar concentration and the 
transmembrane chemical shift is small. Because changes in the membrane 
potential, Em, parallel changes in Ec1 (2), it· should be possible to determine 
the membrane potential by measuring the intra- and extracellular 
concentrations of 35c1-. It has previously . ·been shown that 'the ' intracellular 
35c1 - resonance is very broad and not detectable using small (1000 Hz) 
spectral widths (3,4). Recently we re-examined the 35c1- resonance of intact 
packed red cells in plasma (approx. 99% hematocrit) using a 100 . KHz spectra.l 
width. We have found that a broad intracellular 35c1 - resonance is detectable 
using this spectral width, the linewidth at half height being ap~rox. 1130. Hz 
(T2 *-280 µs, see upper trace of Fig. 1). The linewidth of the 5cl resonance 
from plasma of this . blood was approx. 260 Hz (T2 *-1. 2 ms, lower trace of Fig. 
1). We were able to quantitate the intracellular and plasma 35c1 -
concentrations by comparing the integrated areas of resonances of the above 
samples with a calibration standard consisting of a plasma sample spiked with 
50 mM NaCl. The intracellular chloride concentration [Cl-lin was calculated 
to be 74 mM, assuming the intracellular water volume to be 0.7 (2), and the 
serum chloride concentration [ Cl -1 out was calculated to b~ 110 mM. The 
membrane potential was determined to be -10.5 mV using the _ Nernst equation, Em 
- RT/F ln [Cl-hn/[Cl-l 0 ut (at 3r RT/F - 26.7 mV). This value is similar to 
that reported for washed human red cells, -9.9 mV (2). 35c1 NMR offers a 
noninvasive method for studying red cell membrane potential, which may be 
altered in some disease states, in intact blood. 

Yours sincerely, 

~Ji-~ 
Linda A. Jelfcks 

<L .f. (}J,w,"{l 
~"~- Veniero 
,' 

1. Kirk, K., Kuchel, P. W., and Labotka, R. L. Biophys. J. 1988, 54 241-247. 
2. Hoffman, J. F. Chapter 13 in "Physiology of Membrane Disorders", Andreoli, 

T. E., Hoffman, J. F., Fanestil, D. D., and Schultz, S. G., eds., 1986, 
Plenum Pub. Corp., NY. 

3. Hoffman, D. and Gupta, R. K. J. Hagn. Reson. 1986, 70 481-483. 
4. Brauer, M., Spread, C. Y., Reitmeir, R. A . . F., and Sykes, B. D. J. Biol. 

Chem. 1985, 260 11643-11650. 
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- continued from page 45. 

Figure 1: 35c1 NMR spectra of 
packed human red cells· (upper 
trace) and plasma (lower trace) 
acquired at 48. 9 MHz. The 
spectral width was 100 KHz, 
acquisition time was 0.08 s, 90 ° 
pulse width was 55 µs, 10000 
transients were signal averaged, 
and 200 Hz. of line braodening 
was applied. 

PULSEWIDTH DETERMINATION JULY 89 
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TIIE 
l ~~IYERSITY < )F 
C0~1NECTICl!T 

Colk ge of Liberal Arts and Sciences 
Department o f C hemistry 
Box U-60. Ro o m 151 
2 15 Gb1h ronk Road 
Storrs. er 06209-JOnO 

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

October 12, 1989 
(received 10/16/89) 

Pulsewidth on a Dual-Probehead 

Dear Dr. Shapiro, 

We have been experiencing problems with proton pulsewidth determinations on a 1HJ13C 
Dual-Probehead. We are interested in hearing if some of your readers have encountered the same 
difficulties. · 

Our experimental conditions are as follows: The sample used is 50 % CHCh in acetone-(¼. 
The relaxation period between pulses is 150 seconds. At first we determine a 180" pulse according 
to the procedure recommended by Hull. 1 We then determine peak areas for times up to a 360" 
pulse. To avoid possible systematic errors the times are scrambled. On these data, we perform a 
three parameter non-linear regression based on the following equation: 

Peak area= (A1 or A2) • sin(Ao • t), where A1 and A2 are the amplitudes for the first and 
second half-period, respectively. The resulting fit is shown in the figure .. 

The 180° pulsewidth derived from this fit is in excellent agreement with that determined by 
the procedure recommended by Hull. However, the figure indicates a systematic deviation in the 
first half-period between experimental data and the estimated fit. 

As a consequence, the value for a 45° pulsewidth based on the first half-period alone differs 
by approximately 20 % from the value based on the full period. We presume this uncertainty to be 
too large to perform e.g. a COSY-45 experimentin a satisfactory manner. We are interested in 
hearing if this simply represents the "facts of life" with the Dual-Probehead. 

Please credit this contribution to the account of Dr. Thomas K. Leipert. 

Best regards, 

~?11/J~-
Timo V. Ovaska Lyn M. J. Zarcone 

1 William E. Hull, in "Two-Dimensional NMR Spectroscopy. Applications For Chemists and Biochemists". 
William R. Groasmun and Robert M. K. Carlson, Eds., p 87-88. 

An Equal Opportunity Employer 
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10th International Biophysics Congress 
1 oe Congres international de biophysique 
Vancouver, Canada, July/ juillet 29-August / a out 3, 1990 

WORKSHOP ON 

"SPECIAL TOPICS IN MEDICAL MAGNETIC RESONANCE" 

Whistler, British Columbia, Canada 

July 23-27, 1990 

Organizers: Dr. Ian c. P. Smith 
Dr. Joanne Ingwall 

This Workshop will be held the week preceding 
the 10th International Biophysics Congress in 
Vancouver, July 29-August 3, 1990. It will be held 
in the same premises as a concurrent satellite on 
Expanding Frontiers in Polypeptide and Protein 
Structural Research. Registration at one meeting 
allows free access to the other. Due to space 
limitations, and to encourage communication, 
registration for the Workshop will be "limited to 250 
participants. 

The Workshop is sponsored by the International 
Union of Pure and Applied Biophysics, the Society of 
Magnetic Resonance in Medicine, the National 
Research Council of Canada, and the Biophysical 
Society of Canada. 

The goal of the Workshop is to bring together 
experts in various aspects of specific biomedical 
problems approachable by the methods of magnetic 
resonance spectroscopy and imaging. The emphasis 
will be on solving problems, as well as formulating 
better strategies for solving them. 

Lectures focussed on topics for discussion will 
be presented in the mornings. A tentative programme 
fallows. Afternoons will be free for spontaneous 
discussions. Panel discussions on topics generated 
during the morning sessions, as well as poster 
sessions, will be held in the evenings. . Special 
efforts are being made to facilitate contact and 
discussion among the participants. 



EPRcoines do-wn 
to earth. 

And not just in price. 
If you thought EPR to be an 

expensive, esoteric and compli­
cated technique for the knowl­
edgeable few, here's good news: 
Bruker presents the first compact, 
extremely easy to use routine 
EPR system. 

The ECS 106 is a computer­
controlled, 5th generation mag­
netic resonance spectrometer 
with innovations in microwave 
technology and real time signal 
processing. 

It makes EPR ( electron para­
magnetic resonance) available to 
the chemist for research as well 
as routine work. And at an unbeat­
able price/performance ratio. 

C-x-7 

If you can handle a mouse, 
you can do EPR. 

Whether you've had experi­
ence in EPR or not, you'll find that 
the additional information you'll 
get from a sample with our new 
detection methods, and the ease 
of operation are two good 
reasons to look into the ECS 106. 

Simply write for more informa­
tion and take a first-hand look at 
our 5th generation EPR. 
Its performance and economics 
will make you see EPR in a new, 
useful light. 
Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 

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

BRUKER Analytical Systems Worldwide 

(_X-) 



Bruker ECS 106 EPR Spectrometer 

Main characteristics: Key Specifications: 

■ Automated tuning 
■ Automated calibration 
■ Signal display in real time 
■ Digital phase sensitive detection 

Operating Frequency: 9.0 - 10.0 GHz 
Sensitivity: 8 x 109 spins/1 o- 4T 
Resolution: 1 x 10-6 or better at 348 mT 
Magnet Gap: 60 mm 

■ Analog/digital conversion with 500 ns 
per point 

■ 32 bit multiprocessor data system 
■ RS232C standard; many communications 

options 
■ Wide selection of probeheads & temp. 

controllers 

Max. Magnetic Field: 0.68T 
Pole Diameter: 150 mm 

For information contact Dr. A. Heiss, Bruker Instruments, Inc., 
Manning Park, Billerica, MA 01821, (508) 663-7406. 

Australia: BRUKER (Australia) Pty. LTD., Earlwood, New South Wales, Tel. 02-5589747 
Belgium: BRUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99 
Canada: BRUKER SPECTROSPIN (Canada) LTD., Milton, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 855200 
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg , Tel. (088) 94 98 77 
India: BRUKER INDIA SCIENTIFIC Pvt. LTD., Andheri (West) , Bombay, Tel. 22 62 72 32 
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 09 
Japan: BRUKER JAPAN CO. LTD., lbaraki-ken, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, 'i}'ormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, Akersberga, Sweden, Tel. (07 64) 6 80 60 
Spain: BRUKER ESPANOLA S.A. , Madrid, Tel. 341-259-20-71 
Switzerland: SPECTROSPIN AG, Fallanden, Tel . 1-82 59 111 
W. Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH , Rheinstetlen , Tel. 0721-5161-141 

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

USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821, 508-663-7406 
Regional Offices in Chicago/IL, Wilmington/DE, Houston/TX, San Jose/CA 



DEPARTMENT OF HEALTH&. HUMAN SERVICES 

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

Dear Barry: 

Public Health Service 374-49 
National Institutes of Health 

National Institute of Diabetes and 
Digestive and Kidney Diseases 
Bethesda, Maryland 20892 

(received 10/19/89) 
October 2, 1989 

Fast 2D and 3D on an AM 

Our first work with 3D NMR was done on an old NT-500 spectrometer that 
has been heavily modified during its 8-year lifetime. Although this spec­
trometer gave beautiful results (JACS 111, 1515-7, 1989), a major problem 
was that one had to come in every few hours to change disks. This destroy­
ed the dreams of Dominique Marion and Lewis Kay who first developed 3D NMR 
in our lab with the main goal of getting the weekend off while letting the 
spectrometer do its 3D thing. With the arrival of a new Bruker AM-500, we 
figured it would be a piece of cake to implement the 3D on the new AM and 
thus solve the disk storage problem. One thing we had not counted on how­
ever, since it was no problem on the old NT, was the overhead time requir­
ed on the Bruker before skipping to the next (t 1 ,t2) increment of the 3D 
experiment. Typically our 3D experiments require only 4-8 scans per 
(t 1 ,t2) increment (5-10 sec) and after this time Bruker takes a 4-15 sec 
break (depending on the complexity of the sequence). After this break, we 
would need to waste even more time for regenerating an acceptable steady 
state (dummy scans). The bottom line was that a weekend experiment 
required almost a week of measuring on the new instrument, a clearly 
unacceptable situation. 

To solve the overhead problem mentioned above, Rolf Tschudin designed 
and built an extension to the Bruker process controller (plug-in device) 
that takes care of the t1/t2 incrementation and requires zero overhead. 
For the past four months this device has functioned very reliably and it 
has never interfered with the "regular" Bruker mode of doing 2D or lD. The 
only disadvantage of the "3D box" is that the number of t 1 and t 2 incre­
ments has to be a power of 2 (a Bruker software problem), and that it 
requires some skill to peek at the data while they are coming in. Using 
the device, we have been able to record 2D spectra in as little as five 
minutes (Fig.l), and we're back to recording a 3D experiment per weekend. 

As Fig.l shows, even for 2D the "3D box" can be very useful. For exam­
ple, to study which amide protons exchange rapidly with solvent, one can 
record a 2D spectrum immediately after the protein is dissolved in D20. In 
the spectrum of Fig . l, all but ten of the amide protons of BPTI can be 
observed in the spectrum that is recorded between two and seven minutes 
after dissolving the protein. The spectrum is of high quality, despite the 
fact that we used a sample concentration of "only" 4.5 mM and a recording 
time of 5 minutes. 

Kindest regards, 

{'"}-\ 
ld 13~~ 

PS. For those who want to know more about the box, please call Tschudin 
(301 4962692), not me. 
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Fig.1. 500 MHz 2D HOHAHA spectrum of 4.5 mM BPTI, freshly dissolved in 
D20, p2H 3.7, 24°C. The experiment was started 2 minutes after 
dissolving the sample, and the total experiment time was 5 minutes (1.2 
sec per scan). The spectrum results from a 128(complex)xl024(real) data 
matrix with 2 scans per complex t 1 value. To minimize artifacts in the 
absence of phase cycling, we used a TPPI-States hybrid method of data 
acquisition (Marion, Ikura, Tschudin & Bax, JMR in press). 



Whether you're involved in 
NMR, IR or other spectro­
scopic techniques, 
SpecStation computers and 
networks from New Methods 

Research offer advanced solutions to your 
data processing. The high resolution color 
graphics of SpecStation, combined with our 
own LAB ONE™ family of sophisticated soft­
ware, gives you the most powerful 
laboratory data systems available. 

Ill The most advanced NMR data pro­
cessing available today. All LAB ONE 

programs-NMR1, NMR2, MEM/LPM, and 
now IMAGE-can be run with the optimized 
SpecStation user interface. 

Ill Simultaneous processing of data 
from all brands of NMR instrumenta­

tion and several FT-IR instrument types. 
All data is placed in the completely open 
LAB ONE format. 

Ill Compatibility. Choose configurations 
from both inexpensive desktop 

graphics workstations and advanced 
graphics supercomputers like the 
SpecStation S/3000 (up to 40 times the 
power of VAX 11/780). 

----

LAB ONE and SpecStation are trademarks of New 
Methods Research, Inc. VAX is a trademark of Digital 
Equipment Corporation. 

---~~ ..-.. -----------.,_,, ---------====-,,__ __ -_..._ ___ -----------==:;------- ---

Ill COMPLETE laboratory computer net­
working with high-speed multi-window 

graphics at all SpecStation nodes. Users 
can process both locally and remotely so 
they can effectively share resources-even 
across different brands of computers. 

Ill Expandibility. From a single inexpen­
sive NMR data station to an integrated 

laboratory computer network, SpecStation 
networks can be configured for large or 
small R&D budgets. So as you grow your 
system can grow with you . 

For a free color product brochure call 
New Methods Research today. 

fnffllRii 
New Methods Research, Inc. 

719 East Genesee Street 
Syracuse, New York 13210 
(315) 424-0329 FAX: (315) 424-0356 

-IOD™ 
LABORATORY DATA STATIONS & NETWORKS 



NMRi's 
Commitment to Excellence 

New Methods Research, Inc. is committed to a 
comprehensive program of customer support 
and quality assurance services. Several staff 
members have the specific function of 
responding to the needs of our current and 
prospective customers. Customer satisfaction 
is closely monitored and several channels of 
communication are available, including regu­
larly scheduled Users' Workshops (locations in 
Europe, Japan, and several U.S. cities), toll­
free phone service, and other software support 
mechanisms. The NMRi customer support 
staff provides an interface with programmer­
scientists who can respond to your needs. 

Continued growth, an expert team of 
programmers, and professional customer 
support staff are ingredients for development 
of the most advanced data analysis software 
available anywhere. We invite you to call and 
have us help you design a data processing and 
network environment for your laboratory. 

■ Customer support scientists and staff 
■ Comprehensive manuals, status reports, regular software 

releases 
■ Users' Conferences at NMRi and at local sites 
■ Software report forms to request new features, changes, 

or report bugs 
■ Toll-free phone service 
■ FAX (315-424-0356) and wide-area network access for rapid 

communications 

rn1 m rm" 
New Methods Research, Inc. 
719 East Genesee Street 
Syracuse, New York 13210 
(315) 424-0329 FAX: (315) 424-0356 

LAB □nE® INTELLIGENT soFTwARE FOR THE LABORATORY 



Route 1 at College Farm Road 
PO. Box 191 
New Brunsw ick, New Jersey 08903 

Im\ The Squibb Institute 
\!::!I for Medical Research 

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

October 17, 1989 
(received 10/21/89) 

Polymorphic Characterization by 31P Solid State NMR 

Dear Dr. Shapiro: 

In continuing efforts to characterize pharmaceutical polymorphs by solid state NMR, we have recently 
studied the A and B polymorphs of fosinopril sodium. Fosinopril sodium is a second generation 
angiotensin converting enzyme inhibitor used in the treatment of hypertension. It . has been 
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0 
demonstrated that different polymorphs may have 
different solubility, bioavailability, chemical stability, and 
processing characteristics [1]. Therefore, it is 
necessary to fully characterize polymorphic systems 
associated with a given drug molecule. 

The A/B polymorphic system of fosinopril sodium was 
hypothesized to be enantiotropic on the basis of the 
ordering of the melting points, heats of fusion, and the 
solution mediated transformation of B to A at room 

temperature [2]. Table I and Figure 1 display the various properties and solid state 31 P NMR spectra for 
each polymorph, respectively. The enantiotropic relationship ot' the polymorphs was substantiated by 
the solid state conversion at room temperature from B to A observed by solid state 31 P NMR (Figure 2). 

Table I 

Polymorphic Melting Heat of 
Form Point (°C) Fusion (J/g) 

A 199.6 61.2 
B 203.4 54.3 

Due to the substantial chemical shift difference of the phosphorus resonance for each polymorph, a 
quantitative method may be developed. The spin-lattice relaxation time for each polymorph was 
determined by the inversion-recovery pulse sequence. It is interesting to note that the T 1 time for 
polymorph A, the more thermodynamically stable form, was 126.7 sec. as compared to 5.6 sec. for 
polymorph B. Further experimentation is planned in order to fully determine the extent of molecular 
motion within the solid state and its effect upon conversion from one polymorphic form to another at 
various temperatures. 
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Figure 1. Solid state 31 P NMR spectra for A-phase fosinopril sodium (bottom trace) and B-phase 
fosinopril sodium (upper trace). 
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Figure 2. Solid state 31 P NMR spectra of fosin~pril sodium displaying the·- partial conversion from the 
B-phase to the A-phase after storage at ro_om temperature and humidity conditions for three 
months (relative intensity scale). 

Such studies, in conjunction with x-ray crystallography, represent a powerful tool for characterizing 
closely related polymorphs within a given system. In addition, non-intrusive quantification by solid state 
NMR has the distinct advantage of preserving the pharmaceutical sample which is typically expensive 
and in extremely short supply within our industry. 

Sincerely, 

~P.Yllk 
Kenneth R. Morris 

1. J. Haleblian and W.C. Mccrone, J. Pharm. Sci., 58, 911 (1969). 
2. D;E. Bugay, K.R. Morris, A. Serajuddin, H.G. Brittain, A. Thakur, S.J. Bogdanowich, :and J. 

DeVincentis, "Characterization of the Polymorphic System of Fosinopril Sodium and Transformation 
under Stressed Granulating Conditions", Fourth National AAPS Mtg., 10/22/89-10/26/89, Atlanta, 
GA, Abstract PD895. 



YOU 
CAN COUNT ON 
NOHEi I 

~ F R 
HIGHQUAUTY 
NMR SAMPI E TU 

No. 508-UP Ultraprecision 
tor ultra high resolution work 

•••• only S 4.50 each 

-
The ultimate for spinning stability - tight dimensional 
tolerances - high concentricity, resulting in decreased 
spinning side bands and better resolution. Choose 
either flat bottom (standard) or reinforced•concentric 
round bottom (by adding RB to our catalog number) ••• 

... available only from Norell. 

Norell, Inc. 
314 Arbor Ave., Landisville, NJ 08326 USA 
To order in USA, call toll free 1-800-222-0036 
Tel: 609-697-0020; Fax: 609-697-9592 
In Europe, request Catalog and Price List from: 

NORELLGMBH 
am Sonnenhang 11, D-5484 Bad Breisig 

Tel. 02633/8198, Fax. 02633/8198. 



NMR Sample Tubes 
1989 PRICE LIST 

5mm o.d. THIN WALL NMR SAMPLE TUBES 
No. 508•UP ULTRA PRECISION~ 
for ultra hJgh resolution NMR Our 
Standard tube length:178mm (7 inches); ~C::.llty 
o.d. 4.97 :t 0.013mm (0.0005 ,n.): tube! 
i.d . 4.20 :t 0.025mm (0.001 in.); 
camber :t 0.013mm (0.0005 in.). 1·99 tubes ... $4.50 ea. 
For additional length, 100-299 ...... $4.25 11 

add S0.24 per cm ($0.60/in .). 300+ ......... $4.0011. 

No. XR-55 PRECISION FOR 
medium and high resin. NMp:I 
Standard tube length: 178mm (7 inches); 
o.d. 4.97 :t 0.025mm (0.001 in .) 
l.d. 4.20 :t 0.025mm (0.001 in.); 
camber :!: 0.03mm (0.0015 in.); 1·99 tubes. .. $2.20 ea. 
For additional length, 100-299 .. .... $2.00 ea. 
add S0.08 per cm ($0.20/in). 300 + .. .. ..... . $1.90 e■. 

No. 507-HP HIGH PRECISION 
for high resolution NMR 
Standard tube length: 178mm (7 inches); 
o.d. 4.97 :t 0.013mm (0.0005 in .); 
i.d. 4.20 :!: 0.025mm (0.001 in.); 
camber :t 0.025mm (0.001 in .). 1.99 tubes ... $3.00 e■ . 
For additional length, 100-299 ...... $2.95 11. 
add $0.21 per cm ($0.50/in.). 300 + .......... $2.90 ea. 

No. 505-P PRECISION for 
medium and high resin. NMR 
Standard tube length : 178mm (7 inches); 
o.d. 4.97 :t 0.03mm (0.001 in .); 
i.d. 4.20 :t 0.03mm (0.001 in.); 
camber :t 0.04mm (0.002 in.); 
Fdr additional length, 
add $0.08 per cm (S0.20/in). 

1·99 tubes. .. $1.80 .. . 
100-299 ...... $1.75 .. . 
300 + .......... $1. 70 .. . 

No. 506-P PRECISION for 
medium and high resin . NMR 
Standard tube length: 178mm (7 inches); 
o.d. 4.97 ,,c 0.025mm (0.001 in.); 
i.d. 4.20 ;:c 0.025mm (0.001 in.); 
camber :!: 0.025mm (0.001 in .). · 1.99 tubes .. . $2.50 11. 
For additional length. 100-299 .. .... $2.45 ea. 
add $0.16 per cm ($0.40/in .). 300 + .... ...... $2.40 ea. 

No. 502 THROWAWAY TYPE 
Standard tube length: 178mm (7 inches) 
o.d. 4.97 :t 0.05mm (0.002 in); 
j.d. 4.20 0.05mm (0.002 in); 
camber :t 0.07mm (0.003 in); 
For additional length , 
add $0.08 per cm ($0.20/in). 

1.99 tubes. .. S0.80 ea. 
100-299 .. .... $0.75 .. . 
300 + .......... $0. 70 .. . 

LARGE VOLUME NMR SAMLE TUBES 
10mm o.d. THIN WALL 
NMR SAMPLE TUBES 

No. 1008-UP ULTRA PRECISION 
for ultra high resolution NMR 

Standard length: 178mm (7 inches); 
o.d. 10.00 ± 0.013mm (0.0005 in.); 
i.d. 8.76 :t 0.025mm; (0.001 in.) 
camber ± 0.007mm (0.0003 in.). 
For additional lenght, 
add $0.20 per cm ($0.50/in .). 

1·5 tubes .. .. $14.50 .. . 
6-25 ........... $13.75 .. . 

,,26 + ......... .. $12.95 .. . 

NOTE:Other tube sizes 
available, please Inquire. 

No. 1005-P PRECISION 
for medium and high resin . NMR 

Standard length: 178mm (7 inches); 
o.d. 10.00· '!: 0.013mm (0.0005 in.); 
i.d. 8.76 :t 0.025mm (0.001 in.); 
camber :t .013mm (0.0005 in .). 
For additional length, 
add $0.20 per cm ($0.50/in .). 

1.5 tubes .. .. $9.50 e■ . 
6•25 .. .. ....... $9.25 ea. 
26 + .. .... .. .. . $9.00 ea. 

PTFE VORTEX PLUGS 
All sizes. specify tube slze ... $40/lot of 5 
Rods for all Vortex Plugs ... .. . $1 0 each. 

20mm o.d. THIN WALL 
NMR SAMPLE TUBES 
No. 2005-P PRECISION 
for medium and high resin. NMR 

Standard length: 178mm (7 inches); 
o.d. 20.00 :t 0.01mm; 
i.d . 17.70 :t 0.02mm; 
camber ± 0.03mm. 
For additional Ieng ht: 1.5tubes. ... $38.0011. 
add $1 .00 per cm ($2.50/in.). 6 + ....... ...... $37.25 ea. 

PTFE Machined .T u be Caps 
5mm ... $25/25 caps; $45/50 caps 

10mm .. . 528/25 caps; $50/50 caps 

For HIGH PRECISION and UL TRAPRECISION work, we recommend our No. 507-HP ~ 
and No. 508-UP NMR Sample Tubes. ---------

Don't waste your m .oney! 
Why waste money on so called "Thrifty-Royal-Emperor" tubes when you get the same or better results 
with Norell's low cost No. 502 ($0. 70 each in lots of 300) and precision XR-55 ($2.00 each in lots of 
100). Choose either flat bottom (standard) or reinforced-concentric round bottom (by adding RB to our 
catalog number) .... available only from Norell. 

Don't let the1T1 fool you! 
... with claims of infinitely better bargains. Such clairrs serve no purpose other than to mislead you, and 
you end out a looser by paying double or tripple the price~ 

You save More with us! 
Noren has the lowest prices in the industry. 

To place your order, call toll-free 
1-800-222-0036; in NJ call 609-697-0020 

Fax: 609-697-9592 
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• ~~ The ·Marine Biomedical Institute 
''IJ,r,::i THE UNIVERSITY OF TEXAS MEDICAL BRANCH AT GALVESTON 

Barry Shapiro, Ph . D. 
TAMU NMR NEWSLETTER 
966 Elsimore ct. 
Palo Alto, CA 94303 

200 University Boulevard 
Galveston, Texas 77550-2772 

Phone 409 + 761-2101 

9/27/89 
· (received 9/30/ 89) 

31 P SPECTROSCOPIC IMAGING OF ISCHEMIC RAT BRAIN 

Dear Barry, 

We have recently been doing 31 P spectroscopic imaging as a 
means of localizing signals from phosphate metabolites in our 
experimental model of focal cerebral ischemia. Rats were prepared 
by occlusion of the right middle cerebral and common carotid 
arteries which produces infarction in the right cortex. The 
spectroscopic images were acquired with one spacial dimension from 
right to left across the transverse axis producing spectra 
corresponding to contiguous 2 mm (with one zero-fill in the spacial 
dimension) sagittal slices. A 1.8 cm surface coil was attached to 
the top of the intact scalp. Along the phase encode axis, above 
the surface coil, was a 5 mm NMR tube filled with a dilute solution 
of potassium phosphate which served as an intensity standard. At 
pH 10 the phosphate signal is about 10 ppm, well outside the 
typical in vivo chemical shift range. Non-selective composite 90 
degree rf pulses were followed by a 2 ms phase encode gradient . 
Acquisition was preceded by a 1 ms delay to allow eddy currents to 
die down. 

The figure shows one of the spectroscopic images we obtained. 
Along the left axis is a transverse proton spin echo image in 
register with the 31 P spectroscopic image. The top of the brain is 
on the right. The brain is divided into the sections from which 
the corresponding 31 P spectra originate. The major peaks observed 
in the 31 P spectra are 1). potassium phosphate (external standard), 
10.0 ppm; 2) inorganic phosphate (Pi), ca. 5 ppm; 3) 
phosphocreatine (PCr), O ppm; 4) gamma-ATP, · 2.4 ppm; 5) alpha-ATP, 
7. 3 ppm; 6) beta-ATP, 16 ppm. In these data we observed the 
expected accumulation of Pi and reduction of PCr in the area of the 
bright ischemic lesion seen in the right cortex. Still in the 
early acute stage, we do not observe reduction in the ATP peak 
intensities. In the same experiment performed at times greater 
than two hours post-occlusion we observe a return of the PCr/Pi 
ratio towards normal but a global reduction of phosphate 
metabolites in the ischemic hemisphere. 

Please credit this letter to the account of Leland L. Smith, Ph.D. 
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Fiqure. 1H spin echo and 31 P spectroscopic images of a rat brain 
with an ischemic le~ion in the ri~ht cortex. 
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Best wishes, 

Michael Quast, Ph.D. 

NMR spectroscopy/imaging operator position 

The Marine Biomedical Institute at the· University of Texas Medical 
Branch at Galveston has an immediate opening for an NMR 
spectroscopist to operate a SISCO 4. 7 Tesla horizontal bore 
spectroscopy and imaging system~ Primary responsibilities · include 
maintenance and operation of the system. Applicants should have 
a bachelors or masters degree in science and experience in 
operating FT NMR systems. Experience in the construction of rf 
coils is highly desirable. The University of Texas Medical Branch 
is an equal opportunity employer. 

Applicants should send their resume to: 
Michael J. Quast, Ph.D., 
200 University Blvd., Suite 601, 
Galveston, TX 77550. 



Polytlon c;ompany 

Non-magnetic Capacitors for NMR Applications 

An array of Polyflon non-magnetic capacitors, many of 
which are used in NMR/MRI applications. 

Polyflon's variable , trimmer and fixed capacitors meet 
critical non-magnetic, high voltage, high power, high Q 
NMR specifications. 

A test report was recently submitted to Polyflon by a Uni­
versity deeply involved in NMR research . Polyflon trim­
mers were subjected to various tests in order to gather es­
sential data (Q, OF, L, ESR, EPR) for use in the design of 
NMR RF equipment. Tests were conducted at 10, 100, 
200, 400, 500, and 600 MHz. These trimmers were first 
exposed to a 4. 7 Tesla magnetic field for detection of the 
presence of any magnetic particles in the trimmers. 
These tests conclusively showed there were no magnetic 
particles present. 
Maximum dissipation displayed by the trimmers was 
0.000125 with a minimum less than 0.0001 , resulting in Q 
measurements from 8,000 to more than 10,000, at 600 
MHz. (NOTE: Customers, who have tested Polyflon 
trimmers in their own laboratories, have measured Q's 
greater than 20,000 at 500 MHz.) The inductance of the 
trimmers was less than one nHy and maximum ESR at 
160 milliohms with minimum EPR at 100 megohms. 

Polyflon trimmers and variable capacitors provide linear 
tuning with no reversal in capacitance during capacitor 
adjustment. They are used in NMR pulsed applications 

Polyflon's rugged trimmer and variable capacitors 
meet rigid NMRIMRI specifications. 

with operating voltages up to 15 Kv peak and duty cycles 
ranging up to 1 O %. Standard range of variable capacitor 
designs are available with a minimum capacitance of less 
than 1 pF to a maximum capacitance of 125 pF. 

Fixed capacitors, used for 6 Kv peak pulsed applieations, 
are available with capacitance values from 50 pF to 250 
pF. For 10 Kv peak voltage applications, fixed capacitors 
are available with capacitance values ranging from 25 pF 
to 150 pF. 

Polyflon also designs and manufactures variable, trimmer 
and fixed capacitors to customer specifications. 

Polyflon Capacitor Advantages: 
• Non-magnetic 

• Low dissipation factor (low loss) 

• Extremely High a 
• Low ESR 

• High EPA 

• Linear tuning (no capacitance reversal) 

• High voltage capability 

• Rugged design 

• Long operating life 



Material Technology for NMR Product Applications 

Pure PTFE dielectric is used in all Polyflon CuFlorts microwave 
substrates, assuring low loss. 

Polyflon uses only pure PTFE dielectric in its CuFlon® 
microwave substrates which provides one of the best low 
loss dielectrics in the industry. 
Since nothing is added to the PTFE, the dielectric con­
stant of 2.1 remains consistent over an extremely wide 
range of frequencies. 
The unique, proprietary electroplating technology for 
PTFE, developed by Polyflon, permits design and fabri­
cation of superior RF components. 
An intimate bond is produced between the metal surfaces 
and the PTFE, with no other element or media between 
them. The dissipation factor and Q is then that of the 
PTFE substrate itself. 
Very low loss components are produced with this technol-

80 MHz copper plated PTFE saddle coil assembly. 

ogy that can be used with excellent results at very high 
microwave frequencies. 
Polyflon's CuFlon substrate materials, found in many 
NMR/MRI applications, are used in various coil designs 
such as surface, solenoid and saddle configurations. 
CuFlon is also used as a substrate in pulsed RF amplifi-

. ers, wide-band RF transformers, and chip capacitors for 
tuning and matching elements. 
Polyflon's expertise in the PTFE plating technology can 
and does provide customers with rugged and reliable 
products for critical NMR/MRI applications. 
Call or write for information. 



ROSKILDE UNIVERSITY CENTRE 

POSTBOX 260 DK-4000 ROSKILDE DENMARK TELEPHONE: 02 75 7711 CABLES: RUCUNIV 

Telephone: 45 46 75 77 11 Telefax: ,~5 L,6 75 74 01 

Prof. B. L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 

Palo Alto. CA 94303 
l'SA 

Dear Prof. Shapiro, 

NMRSAW 

19891004/kt 
(received 10/10/89) 

Last year Dr. Lech Kozerski visited Roskilde and we engaged in mapping Lhe 
behaviour of NMR spectra of small amphiphiles in water (SAW). The idea Lo this 
project emerged some years ago in Canada, when · we observed that the 19F reso­
nance of o-fluuroanisole in H20/D2.0 with a little deoxycholate moved (changed 
chemical shift) in Lime. 1 

The compounds that we have inves Ligated are cr-pheuylethylamine (both the - aud 
Lhe ± forms) plus other similar small amphiphiles. The 1 H resonances change 
posit.ion in Lime, but not ver:v much and long periods, several days, may be 
needed to reach the final position. The final position is normally to high 
field of the original one. The 1 H spectras seen in the figures sho\v also some 
iuleresting splittings. In the case shown (140 mM) the splittings appear afler 
24 hrs. At other conceut.ralions the splittings appear immediately. The split­
Liugs are identical for the CH3 and the CH (methine) 1 H resonances. The aroma­
Lie regioll carmot be unravelled. A third species is also observed marked \vith 
an asterisk. The splittings could possibly be concentration dependent. 

We are continuing these investigations, l>ut would be interested Lo hear if 
others have observed similar phenomeua or have some good explanations. 

1. P.L.Hausen, H.D.Dettman aud B.D.Sykes, J .Magn.Reson. 62, 487 (1985). 
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Yours sincerely, 

r?~~ 
Poul Erik Hansen 

4.100 ~.000 
PPM 
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International Meeting 8.-9.2.1990 

25 YEARS OF STRUCTURAL CHEMISTRY IN TURKU UNIVERSITY: 
• FROM 1,3-0IOXANE TO NATURAL PRODUCTS· 

Kalevt Pihlaja, Prof. 

FIRST ANNOUNCEMENT 

The Physical and Organic Chemistry Laboratories 
of Turku University will organize in February 8-9, 1990, 

an international meeting entitled: 

"25 YEARS OF STRUCTURAL CHEMISTRY IN TORKU UNIVERSITY: 
FROM 1,3-DIOXANE TO NATURAL PRODUCTS". 

The meeting will be held in the DataCity Center of Turku. Its 
scope will be the structure and energetics of organic compounds, 
including fundamental research as well as its applications to 
the investigation of natural products and environment, for 
instance, research on peat, humus and sediments. 

The following scientists will give plenary and keynote lectures 
in the meeting: 

Prof. 
Prof. 
Prof. 
Dr. 
Dr. 
Prof. 
Prof. 

William F. Bailey, USA 
Gab6r Bernath, Unkari 
Charles Fuchsman, USA 
Ferenc Fulop, Unkari 
Gyorgy Gondos, Unkari 
David Jordan, USA 
Erich Kleinpeter, GDR 

Dr. 
Dr. 
Prof. 
Prof. 
Prof. 
Prof. 
Dr. 

Eino Lappalainen, Finland 
Bo Norden, Sweden 
Jaakko Paasivirta, Finland 
Erkki Rahkamaa, Finland 
Frank Riddell, Scotland 
Janusz Szafranek, Poland 
Pirjo Vainiotalo, Finland 

Those interested in participation can present short oral 
contributions (a 15 min including discussion) or posters. The 
registration fee including lunch and coffee on the meeting days 
is 60 US$. 

The registration starts on Wednesday afternoon, February 7, . 
continuing with a city reception later in the evening. The 
social program consists of the conference dinner on February 8 
and a farewell ·reception at the end of the meeting. 

The second Announcement, including the "final" program and 
information about accommodations, will be sent to all those who 
have returned the early registration form appended, preferably 
before November 15, 1989 to: 

Riitta Kremer, Department of Chemistry, University of Turku, 
SF-20500 Turku, Finland. Tel. 358-21-6335724/Telex 62683 tyf sf/ 
Fax 358-21-319836 

on the behalf of the organizing committee 
Chairman, Dr. Harri Lonnberg 

Preli■inary legistration For■ 

Name: •.•.•.•••.•••••••••••••••••••••••••.••••...••.•••••.•••••. 

Address: •...•...••....•......•••.....•...•..................... 

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

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

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

Additional Key Features: 
• Broadband Frequency Ranges-

6-220MHz, 200-500MHz 

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

• Excellent Linearity-(±1.0dB) 

• Low Pulse Droop­
typically less than 5% 

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

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

Models Available: 

$205 6-220MHz 
3200 6-220MHz 
3137 200- 500MHz 
3135 200-500MHz 
3134 200-500MHz 

( 

AMER ICAN 
MICROWAVE 
TECHNOLOGY 
IN C. 

an MMD company 

300W 
1000W 

50W 
150W 
300W 

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

©1989 American Microwave Technology Inc 





NATIONAL TAIWAN UNIVERSITY DEPARTMENT OF CHEMISTRY 

Professor Bernard Shapiro 
Editor/Publisher, TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, Califoirnia 94303 
U. S. A. 

Dear Dr. Shapiro: 

ROOSEVELT ROAD SECTION 4 
TAIPEI, TAIWAN. REPUBLIC OF CHINA 
PHONE: 3935357 · 3935359 

October 2, 1989 
(received 10/10/89) 
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Determination of Tensorial Orientation of Chemical Shift Anisotropy Interaction by 
Relaxation Studies of 2l2S2 Spin Order in Solution 

We have been re-investigating the relaxation behavior of 2l2 Sz spin order to 
determine the tensorial orientation of chemical shift anisotropy (CSA) interaction for 
methyl formate (HCOOCD3) in methanol-d4 solution1. · 

The pulse sequence used for measuring the relaxation of the 2lzSz spin order 
basically invokes coherence transfer sequence as the initial preparation of the spin system: 

(1r/2)~ -1/(2Jc-H) - (1r/2)!-t- (1r/2)~-(FID) 
The first two proton 90° pulses are used for generating 1H---t13C coherence-transfer and the 
last 90° pulse of 13C that follows converts it into the signal of two spin order for 
observation. Difference spectra of 13C with cp=+y and -y are recorded for each value of the 
evolution time t in the pulse sequence. An anti-phase doublet spectral lines are observed. 
The difference in the intensity of the two (anti-phase) lines is related to the evolution of 
2S2l2 terms. 

The description of the relaxation processes during t period may be interpreted due 
to cross correlation of dipole-dipole interaction (1H-13C) and CSA interaction of carboxyl 
carbon1

• The effect of spin rotation interaction is also corrected in order to determine the 
tensorial orientation of CSA interaction2• The experimental data and theoretical 
calculations at various temperaturs are shown in the figure. The ordinate scale is related to 
the intensity of two spin order. 

Truly yours, 

Wen-Tsung Chang Pei-Lein Wang Der-Ming Duh Lian-Pin Hwang 

-f ) / . . 
)c-\..WI l - r' ; ,.., ,r \ . ...,C~ L ')-- - ·· 

Professor of Chemistry 

Referen~es: 
1. Jaccard, G.; Wimperis, S.; Bodenhausen, G. Chem. Phys. Letters 1987, 138, 601. 
2. Chang, W. T.; Wang, P. L.; Duh, D. M.; Hwang, L. P. J. Phy. Chem. (accepted 

for publication) 
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SPBCTROSCOPIST 

Kimberly-Clark Corporation has an immediate opening for a 
Spectroscopist in our Analytical Laboratory located in an Atlanta 
suburb. The ideal candidate is a problem solver who will 
communicate well with other scientists, engineers and plant 
personnel; plan experiments; interpret spectra; and 
maintain/operate the instrumentation. The main instrumentation 
consists of a Bruker AC250 MHz FTNMR with multi-nuclear capability 
and solids accessory and a Nicolet SX-740 FTIR with IR-PLAN 
microscope attachment. A B.S. or M.S. with up to five years of 
experience or Ph.D. in the physical sciences is required. 

In addition to a modern facility in beautiful surroundings, K-C 
also offers an outstanding benefits program and salary commensurate 
with experience. For immediate consideration, respond in strictest 
confidence with your resume or letter of qualifications to: 
Kimherl.y-Cl.ark Corporation, Recruiting/XAlt/XLD, 1400 Holcomb Bridge 
Road, Roswell, GA 30076-9701. An Equal Opportunity Employer M/F. 

.• , 

"-



October 2, 1989 (received 9/29/89) 

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

Dear Dr. Shapiro: 

Amoco Corporation 
Amoco Research Center 
Post Office Box 400 
Naperville, Illinois 60566 
312-420-5111 

New Life for an Aging Spectrometer and Expanded Capabilities for a New One 

We recently installed a custom-made 20mm broadband probe in our 1980 
generation Nicolet 200 spectrometer. The probe was designed and con­
structed by Craig Bradley of Cryomagnet Systems, Inc. The probe was 
purchased to upgrade the signal to noise performance of the spectrometer 
for routine polymer analysis from the original specifications of 200:1 on 
ASTM standard sample to a quoted 350:1 in the large 20mm NMR tube. 

The probe is designed to be a bottom loading type which required complete 
replacement of the upper stack and the VT unit of the Nicolet design. Our 
magnet had already been placed on longer legs to accommodate bottom entry 
solids probes and therefore was easily compatible with the new design. 
The performance of the new probe has far exceeded the quoted specifica­
tions. We routinely observe between 450 and 475:1 on the ASTM sample, 
linewidths of 2Hz . at the O. 55% level and 4Hz at the O .11% level of 
decoupled dioxane, and the 90° pulse width is typically around 23 usec. 
The probe has been in continuous service for about 6 months with excellent 
performance at both room temperature and at +130° C. The increased 
sensitivity has allowed us to reduce the accumulation times and increase 
the number of samples we are able to process in a normal working day. The 
improved performance achieved by this probe has generated revised interest 
in expanding the use of this spectrometer with more new probes and automa­
tion equipment rather than completely retiring the spectrometer as a whole. 

In the spirit of fair play and stimulating competitive marketing, we are 
also evaluating a 20mm BB probe designed by Toby Zens of Nalorac Cryogenics 
Corporation on one of our VXR 300 spectrometers. The evaluation is not 
yet complete, but initial testing indicates that this probe is performing 
very well and we expect to achieve at least double the 10mm sensitivity of 
300:1 for the ASTM standard sample and reliable performance from this 
probe. Installation of these valuable upgrades require consultation with 
the various probe designers and patience to allow the probes to be built 

374-67 

to the proper specifications. Our experience suggests that the manufacturers 
of these items are always willing to discuss your needs and build a suitable 
system to accommodate your specific requirements. 

Sincerely, 

4 /4}PLJ~v,•1/ L 
R. W. Dunlap, F-9·/ 
708-420-5154 

RWD/TAMU89/jh 
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Department of Chemistry [b0ITJ LO U IS I A N A ST AT E U N IV E RS IT Y AND AGRICULTURAL AND MECHANICAL n>LLEGI, 

BATON ROUGE · LOUISIANA · 70803-1804 

Dr. B. L. Shapiro, Editor 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94393 

October 11, 1989 5041388-3361 

(received 10/14/89) 

RE: Dear Santa, I would like an EM360 LX ..:si-Turbo 
Dear Dr. Shapiro: 

The Varian EM360 has been a highly popular undergraduate instrument. But it's dated and it's time 
to start making a new instrument for community colleges, four year colleges, and universities . . 

I want an NMR DESIGNED for use by undergraduates and that really lets students open it up 
and see how it works. · I want the NMR built so that at least these concepts are clearly seen: . 

• There are rf pulses going into the probe. "See them on the scope?" 
• There is a modulated rf signal coming back from the probe. "See it on the scope?" 

(Can be done with fast digital scope and Larmor frequency of 50 MHz) 
• RF mixing to audio frequencies. "Now look at the scope." 
• The difference between detection in the laboratory and the rotating frames. 

(FI' both rf and audio signals and compare) 
• Data analysis: Perform non-linear least squares and f-test on T 1 data for a 

multicomponent system without using "canned,software packages". 
• Solution of eigenvalue/eigenvector problem and on-screen comparison to experimental 

spectrum using a brief, understandable simulation program. 

The NMR must have these features for the teaching laboratory: 
• Use no cryogens; no water if possible. 
• Has an open rf path. 
• Has open instrument control software like Lab View on a Macintosh. 
• Has a common computer and interface system like a Macintosh with an IEEE-488 bus. 

A suggested instrument: 
• A permanent magnet or a W alker/Magnion electromagnet. 
• An HP digital oscilloscope (54201A 200 megasample/second, 1000 samples) 
• A Macintosh Ilx, several National Instruments interface boards, Lab View, Matlab, and 

Mathematica (Statview, CricketGraph, and Excel not allowed) 
• A single broadband rf system with multiple pulse capability: 180° -t-90°, CPMG, and 

quadrupole nutation. 
• A single channel 10-60 MHz probe. VT optional. 

Other comments: 
• Linewidth isn't so imponant The organic labs will either use the depanment's Jarger 

NMRs, or a simple $50,000 GC/MS. Isn't it obvious to everyone that GC/MS is a much 
more cost effective chemical analysis tool than is an EM360? 

• There is considerable discussion regarding the style undergraduate chemical labordtory 
instruction. Some think it is time to focus on a single advanced instrument (the 
alternative, an array of modern instruments, seems to be both exceedingly expensivt: and 
leads to black-box level of instruction). I think NMR should be the central instrument that 
illustrates computer interfacing, data analysis, and application of quantum mechanics. 

Sincerely Les Butler 
Associate Professor of Inorganic Chemistry 
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UNIVERSITA DEGLI STUDI DI FIRENZE 

Laboratorlo di Chlmlca EB · lnorganlca e Blolnorganlca 
Via Gino Capponi 7 
50121 FIRENZE 

DIPARTIMENTO DI CHIMICA 
Tel. (055) 2476949 
Telex: 570123 CHIMFI I 
Telefax (055) 244102 

RESEARCH GRANTS IN NMR 

A Bruker AMX600 is being installed in Florence, at the Department 

of Chemistry, for the Italian community of NMR spectroscopists. 

Within the frame of a scientific collaboration between Bruker and the 

University of Florence two positions are opened. They aim at the 

development of applications centered in the field of paramagnetic 

macromolecules. 

One position is oriented towards the instrumental developments. The 

salary is 24.000.000 It. Lire for the first year. 

Another position is oriented towards the development of the 
potentialities of the NMR techniques in the chemical investigation. The 

salary is 18.000.000 It. Lire for the first year. 

The positions are renewable for a second year. High power MSL200 

and CXP90 are available in the same lab. 

Candidated are required to · possess a title corresponding to at least 

four years of University level education in the areas of Physics, Chemistry 

or Engineering. 

Contact: Prof. Ivano Bertini 
,_ Department of Chemistry 

University of Florence 
Via G. Capponi 7 -50121 Florence 
Italy 

Phone: (003955)2757549; Telex:· 570123 CHIMFI I 
Fax: (003955)244102; Bitnet: BERTINI AT IFICHIM 
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CSI 2T Applications 
Shielded Gradients: Theory and Design 
NMR imaging and localized spectroscopy depend on 
the use of pulsed magnetic field gradients. As these 
techniques have grown more complex, it has become 
apparent that eddy currents created in the magnet 
cryostat and other structures by pulsed gradients have 
become the chief limitation to many sophisticated 
applications. 
Figure la illustrates the design problem for unshielded 
gradients. Figure lb illustrates the shielded gradient ar­
rangement. Figures 2 and 3 show the contours of 
constant flux for an unshielded and shielded Z gradient 
coil, respectively. This demonstrates that, for the 
shielded gradients, most of the flux has been kept 
away from the magnet bore. 

The dramatic reduction of eddy currents which can be 
made over the conventional, unshielded gradients is 
shown in Figures 4a, b. These graphs show frequency 
as a function of time following the application of a 
long, constant amplitude gradient pulse which is sud­
denly cut off. Soon after cut off, a 90° pulse is applied 
and the complex FID recorded . The instantaneous fre­
quency is then obtained from the FID and normalized 
by dividing by the frequency offset at the sample dur­
ing the gradient pulse. 

Figure 4a shows a typical decay of extra magnetic 
fields in a CSI 2T instrument caused by eddy currents 
in the conventional, unshielded gradient set with 
compression . 

Figure 4b shows the decay of the uncompensated 
shielded Z gradient and Figure 4c shows the Z gra­
dient decay with compensation . Note that the time 
scale for 4b and 4c is five times shorter than that for 
the unshielded gradients. 

Fig. 4a. Fig. 4b. 

Fig. 1a. 
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Fig. 1a-Oesign problem for unshielded gradients. The field in­
side the winding is specified to be a linear gradient and the 
current pattern on the cylinder is determined. Fig. 1b-Oesign 
arrangement for shielded gradients. The field inside the inner 
cylinder is specified to be a linear gradient and the field 
beyond the outer cylinder is specified to be close to zero. The 
current patterns on both inner and outer cylinders are then 
determined. 

Fig. 2. Fig. 3. 

Lines of constant flux for Z-gradient. Fig. 2 - Unshielded gra­
dient. Note that flux lines extend well beyond the cryostat 
bore. Fig. 3-Shielded gradient. Flux lines are kept within the 
outer gradient cylinder. 

Fig. 4c. 
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Decay of field following application of square gradient pulse. Fig. 4a-Unshielded gradients. 
Fig. 4b-Shielded S150 gradient with no waveform compensation. Fig. 4c-Shielded S150 
gradient with waveform compensation. 

GE NMR Instruments 

~ Copyright 1989 General Electric Company 



VPLX . 
AGSX 
U-PGRADE 

JEOL USA introduces the VPLX 
data processing package, our latest 
upgrade to the GX and GSX NMR 
spectrometers. When used with the 
latest network options of Multi­
PLEXUS, VPLX provides the power 
and speed of a V AxrM and 
eliminates the need to learn a new 
set of software commands. 

In addition to allowing for off-line 
processing, VPLX offers advanced 
functionality such as MEM/LPZ and 
Symmetry Filtering. The top data 
shows the normal NH to alpha 
region in a double quantum filtered 
COSY of BPTI in water. This matrix 
was produced on a GSX-400, 
processed on VPLX, and printed on 
a laser printer. The bottom data is 
identical to the first with the 
exception that a symmetry filter has 
been applied to the matrix. This 
symmetry filter discriminates on the 
basis of the known phase 
relationship of true COSY peaks. 
Each of the COSY peaks that 
passes through the filter is reduced 
to a centroid representation.** This 
filtering allows for the rapid 
elimination of spurious cross peaks 
and is the first step necessary for 
computer pased spectral 
interpretation. 

· For more information, contact 
JEOL. 

JEOL (U.S.A.) INC. 
□ Tel: (508) 535-5900 

11 Dearborn Road □ Peabody, MA 01960, U.S.A. 
□ Tel: (415) 493-2600 

3500 West Bayshore Road □ Palo Alto, CA 94303, U.S.A. 

•vAX Is a trademark of Digital Equipment Corporation 
.. JC Hoch, S Hengyl, M Kjaer, S Ludvigsen , and FM Pousen, 
"Symmetry Recognition Applied to Two-Dimensional NMR Data", 
Carlsberg Res .• Commun., Vol. 52, p.111, (1987). 
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