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• INEXPENSIVE • RELIABLE 
• PRACTICAL • GUARANTEED 

I I I THE BEST POSSIBLE ANSWER FOR LOWER-END NMR SPECTROSCOPY NEEDS. 

COMPARE THIESE OUTSTANDING FEATURES 
OF OUR NEW WG-Smm-THRIFT-7 TUBE: 

• 100% Wilmad inspection of structural parameters. 

• Spinning Reliabili·ty. Passes our stringent Spinner Bearing 
Test which determines straightness and spinning stability 
using a Precision Bore Bearing just 0.002" larger than the 
tube O.D. No haltE!d data accumulations or scratched tubes. 
Send for your freie! 5mm Spinner Bearing today. 

• Round bottom is !:itandard. Flat bottom ... no extra charge. 

• Non-Pyrex compal:ible borosilicate glass. 

• Packaged individually for maximum protection. 

• Standard length ii!i 7". Available in 8" and 9" lengths. 
(Add 15¢ per inch.) 

• Immediate shipmEmt from available stock. 

The Wilmad 5mm THRIFT tube is one of the 
most important recent developments in NMR 
tube manufacture. It is not recommended for 
use in high resolution spectrometHrs, but it 
provides exceptional performance in lower­
end spectroscopic investigations amd, at the 
same time, retains its low cost. It is manufac­
tured from Non-Pyrex compatible borosilicate 
drawn tubing and is carefully selected for 
size and structure. At 95¢ each, this tube is 
really a bargain. 

In fact, it is an infinitely better bargain in both 

price and quality than the following Norell 
tubes: 508-UP. ($4.50 each); 507-HP ($3.50 
each); 506-P ($2.50 each} ; 505-P ($1.80 each); 
XR-55 ($2.00 each) ; and 502 (80¢ each). Our 
examination of numerous Norell tubes has 
shown that the only significant difference be­
tween them is price. They consistently fail to 
meet even the most lib~,ral structural stan­
dards used to define them. 

Even with our less expensive 5mm THRIFT 
tubes, you'll soon learn why IT PAYS TO 
STANDARDIZE ON WILMAD! 

WIL .. MAD GLASS COMPANY, INC. 
Serving the Spectroscopic Aftermarket 

Route 40 and Oak Road, Buena, NJ 08310, U.S.A. 
Phone: (609) 697-3000 • TWX 510-687-8911 
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The University of Rhode Island, Kingston, RI 02881-0801 
Department of Chemistry, Pastore Chemical Laboratory (401) 792-2318 

March 18, 1988 
(received 3/26/88) 

Bernard _L. Shapiro 
T.AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry, 

COMPARISON OF TMJP AND GAUSSIAN APODIZATION FUNCTIONS 

Approximately one year ago we reported (1) an apodization function (TRAF) 
that may be useful for impro~ing resolution and/or S/N in NMR spectroscopy. 
We have programmed this function in PASCAL on our Bruker AM-300 and have been 
using it for approximately 6 months. Unfortunately, our prograrnming 
capability is such that we ctre unable to program this function in machine 
language or to employ the array processor, and nrultiplication of an FID by 
TRAF requires approximately one minute. Nevertheless, we have found it 
useful and would like to report one interesting finding; namely, how this 
function compares with the standard Gaussian under certain conditions. 

On most occasions we noticed, as we previously reported (2), that the use 
of the TRAF function gave better results than the Gaussian. However, on some 
occasions it gave the same oi: similar results. Consequently we have decided 
to investigate the conditions under which the two functions are similar. our 
investigation is not compl1:ite, but we would like to report some of our 
preliminary results. 

We have found that for relatively long acquisition times (t) the results 
from the use of the two fwrictions are comparable. For norma!, or slightly 
shorter than normal times, the '!'RAF function is considerably better. It is 
important to note that in thiB context, acquisition times are n~t measured in 
seconds. Instead, they nrusl: be measured* in number of T2s; i.e., the 
acquisition time (in seconds) divided by T2• Employing these units we mean 
that a · 11normal" acquisition time is 3. After this time, the FID has decayed 
to 5% of its initial ampli tud1~, A

0
• 

'11he spectra below show the resonance of the isopropyl proton in menthol. 
Figures 1A and 1B are the real spectra obtained from the untreated FIDs, with 
ta = 3 and 6, respectively. Figures lC and lo are the results after 
treatment with the '!'RAF function, and lE and lF are the results after 
treatment with the Gaussian ·function. Figure 2 is a plot of S/N vs. t for 
these spectra, as well as for 1some intermediate cases. - a 

The results are explainable when one considers the shape of the resultant 
FID; i.e., the new amplitude of the FID after it has been nrultiplied by the 
apodization function. When the TRAF is used the product function is always 
odd -. - this is why it can inc:rease the resolution while still attenuating the 
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tail of the FID. As previously reported (1), only odd product functions will 
eliminate the side-bands tt,~t cause line-broadening in a phased real 
spectrum, and the TRAF functicm accomplishes this while simultaneoµsly taking 
advantage of the matched filtE!r concept for optimum S/N. However, to achieve 
this oddness, the TRAF function forces the product function to be 0.5 A at 
0.5 t. The Gaussian, on the other hand, can produce a variety of shapes0 for 
the p'oduct function, becausE! it has two adjustable parameters, and does not 
require oddness. But for the Gaussian to yield the same resolution as the 
TRAF, it must also produce cm -odd product function. This can be achieved 
with the two parameters, but the appropriate weighting for best S/N will not 
be accomplished, and the S/N will be inferior. This explains the results at 
t ""3. a 

When t is long (e.g., 6), the center of the collected FID is almost all 
noise, an8 the TRAF function multiplies this portion up to 0.5 A to produce 
oddness. · This results in a drastically reduced S/N, which appr8aches or is 
worse than that obtained f~rom the Gaussian when the two parameters are 
adjusted to yield the same reE~olution. This explains the results at ta .. 6. 

our conclusion is obvious.~ When high resolution is needed and S/N is an 
important consideration, do not acquire the FID beyond 3 or 4; the FID 
amplitude is only 0.02 A whim t ... 4. P'or more spectral data points, zero­
filling should be used af~er multfplying by the TRAF function. 

Please credit this to the i:lccount of Dan Traficante. 

Sincerely, 

'Jr/4?/e~· 14 
Michael A. McGreigor Daniel D. Traficante 

MAM/DDT/rks 

(1) D.D. Traficante and G.A .. Nemeth, J. Magn. Reson. 71, 237 (1987). 

(2) D.D. Traficante and D. Z,iessow, J. Magn. Reson. 66, 182 (1986). 

t ositions · Available 

POSTDOCTORAL POSITIONS in the area of biomolecular structure 
determination by high-field NMR spectroscopy. Current equipment 
includes two supercon NMR spectrometers (Bruker WH-400 and 
CXP-200) an iron magnet system (HX-90). A 600 MHz (AM-600) spec­
trometer and a 4.7T 15 cm imaging/spectroscopy magnet system will 
be installed during the summer at the NMR Facility. Computer 
programming experience is a definite asset. Interested candi­
dates should send a resume and arrange for three letters of rec­
ommendation to reaeh Dr. N. Rama Krishna, Director, NMR Core 
Facility, CHS-831, University of Alabama at Birmingham, Birming­
ham, AL 35294. EO/AAE 



More and more labs are looking into the 
automated QE-300 NMR system for 
superior results at a price of just $160,000. 
For powerful analytical insight ... you need fast, 
accurate NMR results that you can interpret at a 
glance. With the General Electric OE-300 system you 
will not have to accept a compromise system that 

300 MHz to 200 MHz comparison 
(plotted at equivalent Hz/cm scale) 
of the olefinic region of llnalool 
resolving all four protons clearly 
at 300 MHz. Improved signal to 
noise ratio can also be seen. 

f=F,=,==;...:,:-.:c,.......__;;.,==,r= 300MHz 
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CH, CH, - CH, CH, 
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H CH, 
6.0 5.8 5.4 5.2 5.0 4.8 PPM 

almost does the job. For the lab, a 300 MHz system 
can now be your minimum acceptable field strength 
with the best price/performance ratio. 

Better dispersion, faster analysis, and easier 
interpretation result directly from a 300 MHz super­
conducting magnet under the control of our custom 
analysis software . . . software that adapts with a few 
keystrokes to fit your specific analytical needs. 

With the OE-300 you obtain exceptional high­
resolution proton and carbon spectra from the same 
sample in just minutes. Plus, you have the option to 
observe a wide variety of other nuclei ranging from 
phosphorus through nitrogen. Our hardware/ 
software options allow you to customize the system 
to fit your lab. 

To find out what more there is to see in the 
OE-300 system , call (415) 490-8310 or write General 
Electric, NMR Instruments, 255 Fourier Avenue, 
Fremont, CA 94539. 

See what 
you've been missing. 

GENERAL . ELECTRIC 



GN Omega Series. 
Setting the NMR standard. \___,, 

Thu set the specs. 
mcreated 
the system. 

T he GN Omega Ser-ies 
- defined by you, 

engineered by GE. . 
For the first time in the 

history of NMR an industry 
standard computer, the Sun 
Microsystems® workstation; 
has been thoroughly inte­
grated into an NMR 
spectrometer. 

This was accomplished 
without compromise to the phi­
losphy of open architecture for 
both hardware and software, 
bringing speed and flexibility to 
the user in·one package. 

The system includes some ex­
citing new GN features as well, 
like a new 16-bit, 200 kHz ADC 
with onboard me~ory, the Alpha 
HDR. 

And, if you are a current GN 
user, ask us about our upgrade 
program to add Omega t0 your 
present NMR spectrometer. 

The GN Omega Series -
backed by GE quality, reliability 
and toll-free telephone support. 
For infomnation or a dem0nstra­
ti0n, call ( 415~ 683-4406 or write to 
GE NM,R Instruments, 255 Fourier 
Ave., Fremont, CA 94539. 

Ethernet j3 a registered trademark of M·icom-Intcrlan, Inc. 
UNIX is a registered trademark of AT&T Bell-i.abo r;atories. 
Sun Microsystems is a registered trademark 

of Sun Microsyiitems Incorporated. 

GE NMR 

, h speed - H.,g 

- High 1eve 
1 C language 

_ user 

- VME bUS 

GE NMR Instrumen t, , 

, J 

fi i•l ' ' 

C'/"\l<''l'WARE~ 
~ · nterface 

"r iendlY 1 
_ user L 

g rams UNIX pro 
- Access to riments 

NMR expe 
C

ompr ehen_ s i ve 

h nsive - compre e 

1ysis aata ana 

mmerciallY 
_ use co ~1 

NMR programs(1f' 

available 

frequency 

g 
pulse purity 

deCOU 

l o hase shi 
p · ty -....::..._ ___ ~---~ff~ e 1 

• ental _ Exper1m 

GE NMR Instruments 



GRUPPO MONTEDISON 

monTEOIPE 

Professor BERNARD L. SHAPIRO 
Editor Publisher 
TAMU NMR NEWSLETTER 
966 Elsinore Court 
PALO ALTO .California ~~~Q~ 
U.S.A. 

Dear Professor Shapiro, 

March 15, 1988 
(received 3/28/88) 

MONTEDIPE/PM/CER 
Stab.to Petrolchimico 
Via della Chimica, 5 
30175 PORTO MARGHERA ~~ 
ITALY 

Title: Interpretation of l~ and lH NMR spectra of 2,4-Dinitro 
phenylhydrazone of 2-Butanone and assignment of related syn­
anti isomers in CDC~ solution. 

In this letter, we report the full interpretation of the 13 c 
and 1H NMR spectra of 2,4-dinitrophenylhydrazone of 
2-butanone [1) in CDC~ solution, at room temperature. 
The 13C chemi ca 1 shifts and ~JC-"- coup 1 i ng constants for the 
aliphatic and aromatic parts of the molecule are reported in 
Table 1, compared with the ex~erimental chemical shifts of 
2-butanone (1) for the aliphatic moiety, while the assignment 
of the 13c chemi ca 1 shifts for the aromatic ring has been done 
on the basis of hetero-gated-decoupling and with the use of 
additivity effect relationships obtained on monosubstituted 
benzenes ( 2) • 

H 

[ I J 

H 
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Table 1 

13C chemical shifts 
phenylhydrazone of 
reference to TMS. 

<)<ppm) 1 
JC.JI <Hz) 

9.49 126.5 

J0.59 127.5 
15.79 126.5 

22.94 126.0 
24.05 129.8 

32.43 129.8 

<)<ppm> 

I 
116.53 117. O* 177 
123.48 119, 8 165 
129.07 139.(;, I 
129.92 130,4 169 
137.65 136. l I 
145.38 142.l;, I 

J De 
159.29 I I 
160.33 I I 

* 13c chemi ca 1 sh~_ft 
relationships ( 2) • 

The table e reports 

Table 2 

j ;;~~~ 
FOGLIO N. 

n1d JtJc_lHcoupling constants of 2-4-dinitro 

1
~!,...butanone, 0.53 M in CDC1

3
, with 

2-butanone (1) 
Nllultiplicity Assignment d<~pm) 
I Quartet Ce anti 

7.40 
II 

Ce syn 
" Cg anti 

28.9 
II 

CJ syn 
Triplet C7 anti 

36.40 
II 

C7 syn 

Aromatic part 

2
~H 3.1JiHz) Mul tip 1 lei ty Assignment 

I) 3.0 I Doublet C5 
0 I 4.5 Doublet C3 

4.5 7.5 Multiplet C4 ,- <3 5.4 Doublet Cs ,:l 

I I Unresolved multiplet C2 
3 6 Multiplet Cl 

N!:;! ·= 4.5 
I I Unresolved multiplet c

10 
syn 

I I Unresolved multiplet c10anti 

calculated on the basis of additivity 

the 1H NMR parameters of the molecule [ 1] 

1
H chemical shifts 

1
nd coupling cpnstants of 2-4.dinitro 

phenylhydrazone of -butanonet 0.24 Min CDC¾, with 
reference to TMS. 

d<ppm> 

1. 218 
l .253 

, 2.070 
2.150 
2. ,,.55 
2.473 

JH7-He syn 

d<ppm> 
7.960 
8.280 
9.100 

11 . 033 
11.140 

= '117-He 

-1JS-H6 = 
-113-HS = 

ant ! - 7. 50 Hz 
- Aromatic part 

JH-H <Hz> 
*JH6-Hll =-0. 02t O. 01 

9, ,3:!:0,01 *JHS-Hll = 0.45!0.0l 
2. ~iB± 0. 01 ~3-H6 =-0. 09! 0 .01 

Assignment 

f-'\! syn 
f-'\! anti 
~ syn 
HJ anti 
H7 anti 
H7 syn 

Assignment 
H5 
HS 
H3 
Hu syn 
Hit anti 

* The couplings are equal in both syn and anti isomers. 

L 
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monTEOIPE ----
FOGLIO N. 

13 
T~e relative abundance of the anti conformer obtained from C, 

H, and HPLC data is 19¼, 18,9¼ and 18¼ respectively and 
agrees well wi.th that reported by Karabatsos et al., 20¼ 
obserwing the 1H aliphatic mojety NMR spectrum of the 
molecule. [ 1 J 

F. Coletta* 

G. Gurato 

Sincerely yours 

i. 1- I I ,,_A~ L"L ;-;:; ~ • 
F. Gottardi* .,~-- '-'I 

C. Valentini**~~ 

* Departement of Physical Chemistry of the University, Via 
Loredan 2 - PADOVA 

** Laboratorio Chimico delle Dogane - VENEZIA 

References 

<1> G.E. Hawkes, S.K. Herwig, J.D. Roberts. J. Org. Chem.~~ 
1017 (1974) 
(2) A. ur Rahman - Nuclear Mag. Resonance pg. 160 - S~ringer 
N. Y. < 1986 > 
(3) G.J. Karabatsos, J.D. Graham, F.M. Vane. J. Am. Chem. 
Soc. §~, 753 (1962) 
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Dear rir. Shapiro, 

Rue I fo la Barre 2 - CH-1005 Lausanne 

Telephone (021) 44 42 50 

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

March 15th 1988 
(received 3/24/88) 

For some obscure 
1
,,~as_on, our group seems to be constantly 

preoccupied with experinients that employ pulses with small flip 
angles. We Ive advocateet the use of such pulses in COSY, in 

• I . • • . NOESY, and in several of.her applications~ The latest attempt to 
rewrite the history of 

1
1:fflR with small puises aims at multiple­

quantum excitation. Th~ best known way of exciting such 
coherences (best known j to liquid NMR people anyway) employs a 
[90-h-180-h-90] sandwif::h with a duration that must be matched 
to the (unknown) size c:,f the coupling constants (ideally, r = 
(2J)-l for two-spiri-½ I systems). Of course, this requirement 
cannot be met if there is a spread of coupling constants, and 
the efficiency of multiple-quantlµl excitation is a rather 
complicated function of I thes_e couplings in larger spin systems. 

We've recently ti:'if:id to circumvent these matching problems 
br using sequences tha,:. do __ not con,t~in any fixed delays. The 
simplest of these sequer1ces may be written 

I I 
900 - ½tl - 3rO - ½tl - 900 - t2 

where the 30° pulse in the middle of the evolution period 
converts some of the. ~;ingle-quantum coherence excited by the 
first pulse into dolblble-quantum coherence, which can be 
selected by suitable ph~i,se-cycl ing. . 

As one might exped-t:., the sensitivity is poorish, typically 
one-third of the convei:ritional experiment in favourable cases. 
The spectra appear exc~iedingly complicated, since they contain 
twice as many mul tiplef s as normal double-quantum spectra. One 
does actually get a s1mall compensation for the trouble: the 
efficiency of the exc{ i:ation is quite homogeneous, and hence 
the amplitude of the signals is uniform in so far as antiphase 
multiplet components do: .not mutually cancel. 

This technique wo}ild have been published long ago had we 
been able to agree on a name. Should the method be called 
½ (1+2)-quantuni spectrd:scopy? Would Alex Pines approve of 
fractional quantum numl:fors? 

Yours truly, 

Dominique Limat 

,~;J/r 
I . . 

Stephen Wimperis 

I 

Geoffrey Bodenhausen 
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Figure 1. Two-dimensional spectrum of the AMX system of 2, 3-
dibromopropanoic acid, recorded with the sequence 90° - ½t1 -
30° - ½t1 - 90° - t on a Bruker AM 400 spectrometer. The 
spectral widths are 40i and 500 Hz in the w1 and w2 dimensions 
respectively. The maximum spread in the w1 dimension can be 1.5 
times the spectral width in w2 • The effective chemical shifts 
in w1 correspond to averages of single- and double-quantum 
precession frequencies. The spectrum comprises 12 direct 
connectivity and 6 remote connectivity multiplets. Although no 
prior knowledge about the coupling constants has been used when 
setting up the experiment, all signals have uniform intensities 
except for remote multiplets which are in antiphase with 
respect to effective couplings that are vanishingly small 
compared to the linewidth. 
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Prof. B.L. Shapiro 
966 Elsinore Court 
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DEPAr MENT OF BIOCHEMISTRY 

1 
SYDNEY N.S.W. 20C>e 

! 
i 

AUSTRALIA 
TELEPHONE: (021 692-2222 

TELEX: UNISYD 26169 

'Overdete~mined' 1-D NMR exchange Analaysis 
1 

Dear Barry, , 
' ' 

In the Feb 1 87 (No. 341) T~1'MU Newsletter, Wade and Johnston described 
a simple new method for meJa1suring rate constants in chemically exchanging 
systems. The procedure user the pulse sequence, rr/2-t1-rr/2-t,-rr/2- observe 
(t2), For a 2-site reaction scheme a fully 'relaxed spectrum and four 
others are recorded; the l~tter being obtained with two different values 
of t1 each with tm=O and 9ne other non-zero value. In general, to analyse 
an n-site scheme 2n+l spectra are required. However, we reached an 1 impasse 1 

on several occas i on-s when Jtryi ng to run the new method to ana 1 yse the 
ki netics of porcine kidneY,I mutarotase catalyzing the anomerization of 
[ l , 13c]D-glucose. The ma ~n problem was a negative eigenvalue in the 'back 
transformation' analysis 01]; and since the theory requires that the natural 
logarithm should be taken jof this, no ~rogress could be made. This stimulated 
us to modify the previous procedure. 

We now aquire m>2n spectrc1; i.e., we use more different t1 values. Data 
analysis is naturally morei complicated since the problem is now 1 overspecified 1

• 

The previously square matr ices are now rectangular; but a reasonably standard 
matrix manipulation procedure, called QR decomposition [2], leads to an 
upper triangular matrix f fom which it is possible to solve for the required 
'exponential matrix'. The irest of the analysis follows the standard 'back 
transformation' [1]. A bon,us from the analysis is an estimate of the variances 
of the rate constants. · 

One way of viewing the original analysis is that it involves fitting an 
exponential function with lonly one ordinate value (at t=O) and one other 
coordinate value. Our procedure over specifies the fitting function with 
more data points and thus l (a) it is less sensitive to noisy data and 
(b) it enables estimates of uncertainties of the parameters. 

The figure shows a series lof 13c NMR spectra (16 transients, 16 k points, 
spectral width 2400 Hz, inter-transient delay 10s) obtained using our 
Varian XL/VXR 400 spectro~eter, at 162 MHz with [1, 13c]D-glucose (27.2 
mM) and mutarotase (Sigma~ 0.42 m~/ml) at pH 7.4 and 37°C . Figure A is 
the 'fully relaxed' spectrum showing the a- and a-anomer peaks of the 
labelled glucose. The fre~uency difference between the peaks {6v) was 
383.9 Hz. The upper spectra, B-E, were acquired with tm=O and t1 equal 
to 1/166v, 3/166v, 5/166) and 7/166v respectively. The corresponding lower 
spectra were acquired with the same parameters except tm=ls. 

I 
' 



How to acquire expert NMR data 
at the touch of a button 

• • 
,__ em1n1 

··-.. 

Announcing Gemini: Never has any 
NMR spectrometer been this easy to 
learn and use 

GuidePath™-our new advanced-menu 
user interface makes Gemini the world's 
easiest-to-use spectrometer. And gives 
you expert results! 

Gemini is designed 
and tested to meet 

the most rigorous 
standards of 

reliability. including 
extensive vibration 
and environmental 

tests. 

Never has FT NMR been this reliable 

Gemini's industry-standard design, the 
complete automation of all spectrometer 
functions, user-proven exp_ert system 
software and extensive diagnostics all 
combine to produce the world's most 
reliable FT NMR results. 

Call now 

Get all the facts about Gemini-the new 
superconducting FT NMR from Varian. 
In the U.S., call 800-231-5772. In 
Canada, call 416-457-4130. In Europe, 
call Zug, Switzerland, at (042) 44-88-44; 
Darmstadt, Germany, at (06151) 7030. 
In Japan, call 3-204-1211 . 

L i:w g d 'fim · - □ a5J I! @ UV-Vis/NIR UV-Vis Data Systems Atomic Absorplion NMR LC GC 

INTELLIGENT SOLUTIONS FOR YOU varian 
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How to br~iing true computer power 
to your Nl~vlR research 

Introducing: the new VXR 5000 Series 
computers which integrate Varian's NMR 
processing and control software with 
computer workstations from one of the 
world's leading manufacturers-Sun 
Microsystems.* 
Now, for the first time, you can add a 
broad range of true computer capabilities 
to your NMR research. These features 
make that possible: 
• Industry-standard computers 

and advanced version of the UNIX* 
operating system-provide high 
reliability and peak performance 

• Advanced windowing system­
fast and extremely easy to use 

• Flexible data processing-from 
routine 1-D spectra to automatic 2-D 
analysis 

• Image processing-quickly processes 
large, multidimensional images 

• Multipurpose and multiuser_,,. 
expands laboratory capabilities and 
increases productivity 

Call now for all the facts 
In the United States, call 800-231-5772. 
In Canada, call 416-457-4130. 
In Europe, call Zug, Switzerland, at 
(042) 44 88 44; Darmstadt, Germany, at 
(06151) 70 30. In Japan, call (3) 2041211 . 

•sun Microsystems is a trademark of Sun Microsystems, Inc. 
UNIX is a trademark of AT&T Bell Laboratories. 

@}~-
varian 
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We can illustrate the previously mentioned 'impasse' by applying the Wade-Johnston 
analysis to the spectral pairs Band D; this yields a negative eigenvalue, 
and therefore we can not obtain an estimate of the exchange rate constants. 
However, use of all the spectra with our new procedure gave the values 
ka+s= 2.356±0.017 s-1 and ks-+a= 1.321±0.008 s-1 which were reasonably 
close to the values obtained from saturation transfer, viz 1.94 s- 1 and 
1.13 s-1. 

We have just submitted for publication a paper on the new procedure. 

r 
a 

B C D E 

A 

-~-1-L 11 . _j 

[1] P.W. KUCHEL, B.T. BULLIMAN, B.E. CHAPMAN, AND G.L. MENDZ, J. Magn. 
Reson. 76, 136 (1988). 

[2] G.H. GOLUB AND C.F. VAN LOAN, in "Matrix Computations", chap. 6, 
North Oxford Academic, Oxford, 1983. 

Yours sincerely, 

PHILIP W. KUCHEL BRIANT. BULLIMAN BOGDAN E. CHAPMAN 

:AD 
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MAX-PLANCK-I NSTITUT1 · 
FOR BIOCHEMIE 

Professor Bernard L. Shapfro 

TAMU NMR Newsletter 

966 Elsinore Court 

Palo Alto, California 9430;:~ 

Title: NOESY in water foi• short mixing times 
I 

Dear Professor Shapiro, 
I 

8033 MARTINSRIED BEi M0NCHEN 
TELEFON (0 89) 85 78-1 
DURCHWAHL 85 78-____ _ 

TELEX 52 17 40 mpib d 

February 16, 1988 
(received 3/22/88) 

The application of sE1quential assignment strategies to proteins of 

molecular weight greater 1~:ban, 18000 is associated with several problems. 

One is the long correlatic,n time, which necessitates a mixing time for a 

NOESY experiment shorter than 80 ma. This is difficult to achieve 

experimentally, because t:t1e two main approaches used to record NOESY 

spectra in water may no l<>nger be adequate: first, presaturation of the 

water resonace may be prnoluded by rapid NH exchange, and second, the ~--

application of a variatioin of the NOESY sequence in which the last pulse 

is replaced by an excitat:ion scheme that avoids exciting the water (e.g. 

a 1-1 pulse) is not applicable due to poor suppression in a quarter of 

the individual scans arising from radiation damping. 

We found that a NOESY · sequence in which the first two pulses are 

substituted by a combinat,ion of hard and soft pulses ( 1) leads to good 

results, even close to the water resonance. This is especially true, 

when Gaussian shaped soft: pulses are used. The spectra obtained with the 

basic sequence 90( ) 1l .. 90 - t 1 - 90 - 90( ) 1 - •r_ • - 90 - A - 1 

-x se x x -x se '1Dl.X x 
90_x - t2 ( there is phas~i·-cycling, of course) resemble those obtained 

with preirradition: in the region comprising the cross peaks between 

NH- and a-protons, only a1 small strip of +/- 25 Hz centered at the water 

resonance (<a>1=4. 78) ppm is lost. The fact, that this strip is very 
I 

narrow can be appreciatecll by comparing the two spectra in Fig. 1. The 

NOESY spectrum obtained with soft pulses is shown in 

the same sequence without; soft pulses is shown in B. 

was recorded with a mi:bng time of 120 ma, which 

A; the results of 
I 

The spectrum in B 

was the shortest 

possible to achieve on our speotrometer, while for B 70 ms was used. 
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Fig. 1 (A) Soft-hard NOESY (mixing time 70 ms) and (B) NOESY with a 
Jump -Return 'read' pulse (mixing time 120 ms) of 1.5 mM interleukin-la 

in 90% H20 / 10% o2o, 200 mM sodium phosphate, pH 5.0, T=20°C, 500 

MHz. The length of the soft Gaussian pulses were 20ms. 

Yours sincerely, 

cg 
P. Driscoll H. Osohkinat M. Clore A.Gronenborn 

References 

1. Sklenar, V., Tschudin, R., and Bax, A., J. Magn. Reson . 75, 352 
( 1987) 
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DEPARTMENT OF HEALTH &. HUMAN SERVICES 
I 

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

Mar ,ch 17, 1988 
(r~ceived 3/25/88) 

N0ESY Characterization of Hemin Derivatives 
I . 

Dear Barry: 

Public Health Service 

Natlonal Institutes of Health 
Bethesda, Maryland 20892 
Bulldlng 10 
Room 7N309 
(301) 496- 3237 

To model radical-mediated r ,eactions which can alter the activity of heme 
' proteins, we have developed a hystem containing reduced myoglobin and 

bromotrichloromethane. HPLC of the reaction mixture provided three products 
I 

which retained the Soret band 11tear 400 nm characteristic of iron porphyrins 
and whose FAB mass spectra contained MI-rt ions of m/z 661, 753 and 851 daltons. 
(The MW of hemin, 4, is m/z 617). lH spectra of the purified modified hemins in 
pyridine solution after reduct,:l.on by stannous chloride show the characteristic \ . 
downfield peaks of the meso prbtons, the four methyl peaks, the multiplets of "---" 
the propionic side chains, and peaks corresponding to a single vinyl group. 

I Evidently a vinyl residue in ectch compound has been modified by the substitution 
of a carboxylic acid moiety, l.,. the addition of two CCl3 moieties, 1_, and the 
addition of a CCl30H moiety, l.• 

N0ESY spectra serve very n~0c:ely to characterize these compounds. For example, 
the spectrum of the material o,f m/z 661, 1, shows that the meso proton at 
9 .94 ppm i9teracts with the me:t:hyl groups at 3 .68 and 3 .49 ppm and identifies 
it as the l, proton; the two me!thyls are evidently on rings I and IV, although 
not differentiated by this obe,E~rvatio,I}• The proton at 10 .34 interacts with 
the propionic side chain, and ls the 1 proton. The interaction observed of 
the v:fcnyl proton at 7 .51 and t;he methyl at 3 .69 demonstrates that these 
groups are on ring I. 

' Similarly, spectra of the o1ther two compounds show that it is the vinyl 
group on ring I which is alte1~1:!d in each case. This somewhat unexpected 
obser,,ation has prompted a go9d deal of speculation around here concerning 
the mechanism of formation of these products. 

~ 
R.J. Highet 
Laboratory of I Chemistry 1 

Cordially, 

C/,/~c,s~ 
<J Yoichi Osawa 

Laboratory of 
Lance Pohl 

Chemical Pharmacology 
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Prof. Dr. B. L. Shapiro 
TAMU-NMR Newsletter ' 
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TELEFON (06421) 28-1 

DURCHWAHL: (06421) 28 5520 
TELEX 482372 

I 
EIELINQUATB, a Prequencrr Selective Version of INADEQUATE 

Dear Professor Shapiro, 

Frequency selective pulses are currently the name of the 
game [ 1] . We designed a new pulse sequence [ 2] , which 
makes 2D-INADEQUATE cibsolete, by replacing the double 
quantum transfer puls1E! in the standard INADEQUATE tech­
nique [3] with a frequency selective pulse. The advanta­
ges of this new varimnt aff: ( i) To obtain a complete 
connectivity matrix cmly C-NMR spectra corresponding 
to the number of different carbon atoms in a molecule 
have to be obtained. In practice, where often the as­
signment of only a fer,r carbon atoms is uncertain, it is 
sufficient to obtain the connectivity of these atoms 
with our method in a few hours. (ii) In contrast to all 
2D methods c,c spin 1::oupling constants can be obtained 
in high digital resolution. (iii) Our method gives ex­
cellent results for l 1cmg range spin coupling constants. 

I 
'rhe pulse diagram is •1iriven below and spectra of n-propa­
nol are shown. The experimental conditions were: 
5 mm nmr tube with 2c1ik solution of n-propanol in CDCL3 ; 
Bruker AM-400 with Asipect 3000 and SEU (selective exci­
tation unit) P3 GauB,·-pulse, 20 ms, SW 12000, SI 64k, 
recycle time Ss, s12'. scans. Trace b: P3 on resonance 
with C-1, only doubl1~!t at C-2 appears. Trace c: P3 on 
resonance with c-2, both doublets at C-1 and C-3 appear. 
Trace d: P3 on reson;\mce with C-3, only doublet at C-2 
app a 

[1) 

[2] 
[3] 

Kess er, H. o J chkinat, c. Griesinger, w. Bermel, 
Magn. Reson. 70, 106 (1986). 
Berger, submitted for publication. 

A. Bax, R. Freeman, s. P. Kempsell, J. Amer. Chem. 
Soc. 102, 4849 (1980). 

I 

::-
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about NMR easy. 
Introducing B•BPS"'. With the new 

Bruker Barcode Pen System you can 
control your speGtrometer literally 
with the stroke 0f a pen. SimRIY 
enter your own user code, sefeGt 
the experiment of your choice, and 
swish - t'7le system takes over. 

tJ(iJder f1JII aL1tomJ:1tion the sar:nl:)le 
is lowered, and locKi'ng, shimming, 

· data acquisitiOfl anGl plotting take 
place without your t;ielp. Your spec­
trum, even with expansion and 
integrals, is ready·for interpretation 
inmir:iutes. 

A c0mprehensive library of bar­
code experiments, including DEPT, 

ar:ialyze up to 120 samples 
with independent temperature 
regl:llation. 

Find out how easy NMR can 'be 
Ask for information.on the Bruker 
.AC aflt'l AM Series ot NMR spE;ic­
trometers and Ol!lr new §_arcode 
System. 

Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821-
ln Europe: Bruker Anaiytische 
Messtechnik GmbH, Silberstreifen 
0-7512 Rheinstetten 4, W Germany 

Analytical Systems Worldwide 



Start your experimt,ent with four easy steps ... 

••• 

I 
Step 1 

R BARCODE SYSTEM 
I Start Ei'cperiment 

Step 3 

BRUK R BARCODE SYSTEM I 

USER 1 

Step 2 

BRUKER BARCODE SYSTEM 

Wait for sample-lift 

insert your sample 

use tt1c second barcadc 

to stop sample lift 

Step 4 

BRUKER BARCODE SYSTEM 

Insert Sample 

• II II 

Experiment/ Solvent 

a 'few minutes latter, enjoy the results: 
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For more information on the new Brukerif.3arcode System simply call or write: 

I 
Austmlia: BRUKER (Australia) Ply. LTD., Earlwood, New South Wales, Tel. 02-5589747 
Belg'ium: BRUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99 
Can;Jda: BRUKER SPECTROSPIN LTD., Milton, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 463770 
Fran'ce: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (088) 94 98 77 
lndi,I: BRUKER INDIA SCIENTIFIC Pvt LTD., Andheri (West), Bombay, Tel. 22 62 72 32 
Italy\ BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 09, 2 36 40 69 
Jap,1n: BRUKER JAPAN CO. LTD., lbaraki , Tel. 0298-52-1234 
Nett1E,rlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51 
Scai1dinavia: BRUKER SPECTROSPIN AB, Akersberga, Sweden, Tel. (07 64) 6 80 60 
Spai'n: BRUKER ESPANOLA S.A., Madrid, Tel. 341-259-20-71 
Swit'z,erland: SPECTROSPIN AG, Fallanden, Tel. 1-82 59 111 
W. C:iE,rmany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161-0 

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

USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821 , (617) 667-9580 
Regional Offices in Chicago/IL, Wilmington/DE, Houston/TX, San Jose/CA 
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Prof. Dr. B. L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto 
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U.S.A. 

datum bijlage(n) 

March 30, 1988 
(received 4/15/88) 

95Mo quadrupole coupling in Mesitylene Molybdenum tricarbonyl. 

Dear Barry, 

NMR of liquid systems that are partially aligned by a static electric field can yield 
valuable information about anii,otropic spin interactions. In case of polar molecules the 
alignment is a result of the col1pling between the dipole moment and the electric field, which , 
is chosen parallel to the magnBtic field. Spectra of quadrupolar nuclei attached to such an 

L : 

oriented molecule will consist of 21 lines with an equal separation, given by: L 

(1) 

I is the spin of the nucleus, Q il.s quadrupole moment and v zz the component of the field ; 
gradient tensor along the dipc1le moment. The averaged orientation is represented by szz : 

2 

3 21
• 1 1 [PeffEd] 8zz = <2cos iB-2>E = 15 kT (2) 

e is the angle between the magnetic field and the dipole moment, Peff the effective dipole 
moment in solution and E.!hthEl internal electric field [1). For dipolar molecules, typical 
values of szz. are 10-3 - 10 . A'.n application of the method described is the determination of 
nuclear quaarupole coupling 1t,emsors. This will be demonstrated for 95Mo (I = 5/2) in 
Mesitylene Molybdenum tricarbonyl (fig. 1 ). For this type of experiment a so-called 
" reference nucleus " is needEld, with a known quadrupole coupling tensor and of course 
attached to the same moleculE1. A very suitable nucleus for this purpose is deuterium (I= 1). 
When the molecule is oriente:cl in the electric field, the 95Mo resonance will split into a 
quintet and the 2H resonanc1~ .into a doublet (fig. 2). The ratio of the observed splittings 
gives a direct relationship between the components of the quadrupole coupling tensors along 
the dipole moment for both nu,clei: 

95 
1 (eQ/h) Vzz ( Mo) 

= 
10 (eQ/h) Vzz ( 2H) 

(3) 

It is obvious from the molecular symmetry that the principal axis system of the 
95Mo quadrupole coupling te'nsor coincides with the molecular axis system. Because the 
molecule has effective axial s\1mmetry along the z-axis, the principal components V x"x" and 
v y"y" are equal. ! 
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figure 1. Mesitylene-d1 Molybdenum iricarbonyl,with a) molecular axis system, 
b) principal axis system of the 95Mo field gradient tensor, c) principal 
axis system of the 2n field gradient tensor. 

The experiments were performed with a solution of mono-deutero-Mesitylene 
Molybdenum tricarbonyl in benzene (0.07 M). Using a quadrupole coupling constant of 
186 ± 6 kHz (e2qQlh) and an asymmetry parameter 11 of 0.05 ± 0.02 for deuterium [2] 
(fig.1; eq = V z"z" , 11 = (V x"x" - V y"y")N z"z"), the principal components of the 95Mo 
quadrupole coupling tensor were calcuiated to be: (eQ/h_) v z"z" = ± (947 ± 60) kHz, 
(eQ/h) V x"x" = (eQ/h) V y"y" = + (474 ± 30) kHz. 

2H 95Mo 

25 Hz lOOHz 
figure 2. NMR spectra of deuterium (left) and 

molybdenum-95 (right} without an 
electric field (top} and with an applied 
electric field of 1.0 x 107 V/m (bottom). 

(Hz) t 100 

., 
IO 

20 

20 •a 10 10 100 120 

-+ M (95 Mo) (Hz) 

figure 3. 2n line splittings vs. 95Mo 
line splittings at several 
electric field strenghts. 

Sincerely Yours, 

~ 
L. Huis 

References, 

'i\J ~?o l.l.WelL 

P. J. W. Pouwels 

c------~ 
C. Maclean 

(1) C. J. F. Bt>ttcher and P. Bordewijk, Theory of Electric Polarization (Elsevier, 
Amsterdam, 1978). . 

[2] A. Loewenstein, Advances in Nuclear Quadrupole Resonance (Heyden London, 1983), 
Vol. 5, p. 53; J.P. Jacobsen and E. J. Pedersen, J. Magn. Reson. 44, 101(1981); 
J.P. Jacobsen and K. Schaumburg, J. Mol. Struct. 58, 37 (1980), and references 
mentioned in these papers. 
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Human in vivo 13c at 4T 

Dear Barry, 

April 13, 1988 
(received 4/14/88) 

Since 4T whole body MR systems are now becoming commonplace, I thought that 
your readers would like to see s.ome recent in vivo carbon data at 42 MHz. Our research 
high field system is built aroimd a 4T 1.25 meter warm bore SCM designed and 
constructed at the Siemens Res<'~arch Laboratories in Erlangen (FRG). The magnet is a 6 
coil design with 2 SC shim coils and uses only helium cryocooling. A Linde-designed 
reliquifier maintains the 550 liter helium bath without the need for refilling. The 10.6 ton 
2.8m long (2.2m OD) SCM stor,e:s 39 MJ at 4T with a current of 376A. Without RT shims 
the corrected homogeneity is < :!:2.5 ppm over a 50 cm dsv. Shimmed NMR linewidths of 
better than 0.05 ·ppm can be i~.1::hieved with 500 cc samples. Field drift is less than 
3.6xl0-8/h. This magnet has bec:n at field since January 87 (including the closed loop He 
system). · 

Human in vivo 1H (170Mhz), 31P, and 19F spectroscopic studies have be·en 
performed on this system, as wdl as 1 H and 23Na head imaging. Since 1 H decoupling for 
13C human in vivo spectroscopy presents some difficulty, particularly at higher fields, the 
13C experiments were thought to be of less utility than other nuclei. However, as one can 
see by the improvement in the nc resolution at 4T (see Figure) over similiar data taken at 
1.4T (15Mhz), the need for 1H d.,e:coupling in order to assign resonances is greatly reduced 
at 42 Mhz. The example is mainlly lipid resonances from the calf. No localization technique 
except surface coil placement ·1was used. The increase in SIN at 4T coupled with the 
excellent homogeneity of this w1hole body magnet means that techniques such as CSI can 
be used to localize 13C spectra ir\ reasonably small voxels for various human organs. 

SIEMENS C-ld 

I , 4 T 256 SCANS 

4.0 T 128 SCANS 

160.0 

Sincerely{ · 

//Lu;JQ 
Michael J. Albright 
Dietmar Hentschel 
Jurgen Vetter 
Ralf Ladebeck 

HUMAN IN VIVO DATA 

120. 0 80.0 40.0 0.0 
PPM 

'Siemens Medical Systems, Inc. • 186 Wood Avenue Soulh • lselin, New Jersey 08830 • (201) 321-4500 • Tele, : 64-2887 

C 



Some More Useful Compounds 
from ............ ·-··-~- ... ,. .......... ,,. •. 

A ~atheson•, USA Company 

.;¥ ___ _ 
83-00708 Acetone-2- C 0.5g 150. 83-82006 Phthalic Acid-a.,a.'- C2 0.lg 150. 

83-00707 Acetone-1,3-13C2 

83-00706 Acetone-1,2,3-13C3 

83-05001 Acetonitrile-1-13c 

83-05002 Acetonitrile-2-13C 

83-05000 Acetonitrile-1,2-13c2 

83-00006 Ethanol-1-13C (anhydrous) 

83-00017 Ethanol-2-13c (anhydrous) 

83-00018 Ethanol-1,2-13c2 (anhydrous) 

83-00001 DL-1-Phenylethanol-1-13C 

83-00013 DL-1-Phenylethanol-2-13c 

83-00016 DL-1-Phenylethanol-1,2-13C2 

83-02006 Acetic Acid-1-13c 

83-02004 Acetic-2-13C Acid 

83-02005 Acetic Acid-1,2-13C2 

lg 295. 0.25g 350. 

0.5g 240. 
lg 400. 

0.25g 200. 
0.5g 360. 

lg 675. 

0.5g 220. 
lg 400. 

0.5g 260. 
lg 470. 

0.25g 255. 
0.5g 490. 

0.5g 135. 
lg 250. 

0.5g 215. 
lg 400. 

0.5g 325. 
lg 625. 

0.5g 200. 
lg 375. 

0.25g 150. 
0.5g 250. 

lg 450. 

0.25g 225. 
0.5g 425. 

lg 95. 
5g 425. 

0.5g 135. 
lg 185. 

0.5g 175. 
lg 275. 

83-02062 Isophthalic Acid-a.,a.' -13C2 

0.5g 650. 

0.lg 
0.25g 
0.5g 

150. 
350. 
650. 

83-82008 Terephthalic Acid-a.,a.'-13C2 0.lg 150. 
0.25g 350. 
0.5g 650. 

83-62019 Sodium L-Lactate-3-13c 0.25g 135. 
0.5g 250. 

lg 475. 

83-62023 Sodium Pyruvate-2-13c 0.5g 215. 
lg 385. 

83-62024 Sodium Pyruvate-3-13C 0.25g 175. 
0.5g 300. 

lg 500. 

84-70001 Deuterium-depleted Water 25g 25. 
(<0.5ppmD) 4x25g 90. 

10x25g 200. 
1kg 500. 

82-70001 Deuterium Oxide 100g 45. 
(min. 99.9 atom% D) 5 x 100g 215. 

10 X 100g 425. 
1kg 400. 

82-70901 Deuterium Oxide min. 10kg 
(99.8 atom% D) 25kg 

50kg 

82-70002 Deuterium Oxide "100%" 10g 
(min. 99.96 atom% D) 5 x 10g 

82-79041 Deuterium (gas) 25L 
(99.8 atom% D) SOL 

lOOL 
500L 

88-70005 Water-180, norm~ed lg 
(min. 95 atom% 0) 5g 

10g 

3500. 
8500. 

16250. 

15. 
50. 

50.* 
75.* 

140.* 
650.* 

140. 
485. 
920. 

iAll 13C-labelled compounds are a minimum 99 atom% 13C unless otherwise stated. 
Please request prices for quantities that you do not see listed. 

+Prices are FOB Miamisburg, Ohio for delivery in North America; please request prices for delivery lo the other continents. 
*Cylinder charge; please request prices. 

3868 Benner Road• Miamisburg, Ohio 46342 U.S.A. 
(B13) 8B9-1808 • (800) 448-9760 • Telex: 288278 • Fax: (B13) 8B9-4878 
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COMPLEX CARBOHYDRATE RESEARCH CENTER 
UNIVERSITY OF GEORGIA 

FACULTY: 

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

Dear Barry: 

April 14, 1988 
(received 4/18/88) 

PETER ALBERSHEIM, DIRECTOR 
404-546-3220 

ALAN DARVlll, DIRECTOR 
404-546-3219 

RICHARD D. CUMMINGS 
404-542-1760 

JOSEPH f. MENDICINO 
404-542-1770 

HERMAN VAN HALBEEK 
404-546-3248 

While modifying our Bruker AM-250 to enable operation in the reverse 
correlation mode, it became clear the main problem would be fabricating the RF 
cables. The cables are RG-188/U coaxial cable terminated with Burndy 
subminiture coaxial connectors. The cable and connectors are relatively 
inexpensive but the required crimping tool and the proper dies are well in 
excess of $1,000. All attempts to find a loaner tool or someone with a tool 
who could install the connectors failed. We were able, after some thought, to 
design a make-shift crimping tool which results in a fairly reasonable crimp. 

The tool is easily made by clamping two pieces of 1/2" X 1/2" X l" brass 
together and drilling a .113" hole centered at their mating surfaces with a 
H 33 drill as indicated below. 

( 't)',-_..-D 
Then remove the two brass pieces from the vise and slighty bevel the inner 
edges of each piece along the hole with a file. This lessens the chance of 
the brass tool damaging the connector. To use the tool simply strip the cable 
and solder on the inner conductor then assemble the connector on the cable and 
place the two halves of the tool over the connector and compress in a vise to 
complete the crimp. 

The connectors used: 

Pin 
Socket 

RCDXK-1D28 
RMDXK-10D28 

Burndy Corp. Norwalk CT 06856 
Burndy Corp. Norwalk CT 06856 

Sincerely yours, 

Postal Address: Russell Laboratories, P.O. Box 5677, Athens, Georgia 30613 USA 
Office Telephone: 404-546-3312 Bitnet: UGA PALBERSH 

An Equal Opportun/tyl,(ff,rmar/~ Action lnsrirurion 
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CENTRE FOR N.lUCLEAR MAGNETIC RESONANCE 

Department of Chemistry 
Tel: 523187 

DR. OLIVER W. HOWARTH 

Dr B Shapiro 
966 Elsinore Court 
Palo Alto 
CA 94303 
USA 

Dear Barry 

I, 

I 

University of Warwick 
Coventry CV4 7AL 

Department of Physics 
Tel: 523523 Ext. 2403 

DR. RAY. DlJfREE 

April 1988 ---.._ 
(received 4/9/88) \__ , 

SATURATION TRANSFER WTIEf BROAD-LINE SPECfRA 
I 

Population-transfer methods, using the nmr of protons and other spin-½ nuclei, are of immense 
value for the study of kinetic proc;esses. They could be equally useful with quadrupolar nuclei, such 
as 170. However, the relaxation times of these are such as to preclude DANTE-type saturationl or 
2D NOESY experiments. Indeed, ' one problem with such 2D experiments is that the available 111/2 
pulses are much too long to stimulate the entire spectrum . 

• I . 

I have found that this last problerb can be inverted to yield an advantage. · With a typical 10 k m 
aqueous ionic 170 sample on our: Bruker WH400, the 11 pulse is only effective over about ± mo 
ppm. Now the 170 nmr spectra cif many polyanions covers a range of 1300ppm, and most of lthe 
resonances fall into fairly well-separated groups. An example might be terminal Mo-O (700-900 6), 
bridging Mo-O (300-550 ppm), and

1 
internal 0, within 120 ppm of H2O at 6 = 0. Because of this 

convenient separation, one merely has to perform a 71--T-small flip angle experiment, where T is 
either long, to create a standard :;pectrum, or else typically 3 ms, to allow some exchange to ~ake 
place. The area to be inverted n1ust be set at the centre of the spectrum: The experiment isn't 
quite quantitative, of course, but ~rith suitable subtraction, perhaps using an unaffected peak as a 
reference, one can either remove ,the peaks not involved in exchange, or, alternatively, retain only °\ . 

' I '--" 

these. I · : 
In the top example I have taken a relatively complicated sample containing a mixture [ of 
vanadomolybdates and isopolymolyqclates, with modest 170 enrichment. The spectrum from this is 
the lower trace. I had begun to 1 suspect that the vanadomolybdates were kinetically inert whereas 
the isopolymolybdate oxygens were' in exchange with solvent water. I therefore placed the water 
resonance at 01 for selective inversion. Sure enough, the spectrum that remains after subtraction 
of unaffected resonances (upper t l('ace) is solely that of the two isopolymolydbates present at 

1

this 
pH, namely [Mo8o26]4- (the parrower lines), and a higher-Mo species spectrum of lthe 
non-exchanging species can be similarly obtained. I 

I I 
A counter-example is given in Figure 2. The species is [Mo7o24]6-, where I had noticed two 
broader resonances, one from fouri terminal oxygens and one from four bridging oxygens. A dynamic 
process was indicated by the way' these broadened further upon increasing the temperature. But 
were the oxygens exchanging with1 each other or with solvent water? I found that inverting I the 
water peak had no effect on the rest of the spectrum, but that on inverting the bridging oxygens 
around 350 6, the inversion was partly transferred to the broad component of the terminal Mb-0 
region, at ca 750 6. This subtraction spectrum (blank minus inverted) is shown in the lower trace, 
and the conclusions are supported I by the reverse experiment (upper trace). I 

The method clearly works well for 170 nmr. In theory the inversion region could be made more 
precise by using, eg, a 371 puls,;:.. However, in practice I have found that one cannot work 
successfully when the inverted an,tl the observed peaks are separated by less than about 5 KHz. 
Perhaps even this limitation coul,~' be removed by shaped pulses, but, alas, · I · do not have I the 
hardware for these. ! ~ 

Yours sincerely 

~vu-~ i I · 

Oliver Howarth 
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VH09 SAHPLE PH 2.2 323K 1,0 VITH SUBTRACTION SPECTRUH 

spectru1 solely of oxygens in exchange with water 

norul spectru1 

9H eee 7BB 6BB SBB QB0 300 
PPH 

2 

inverted region 

inverted region 
BIH'I 61!1! 430 203 

F'flt 



DEPARTMENT OF HEALTH&. HUMAN SERVICES 
Public Health Service 
National Institutes. of Health 

- " 
' ' "---· 

National Institute of Diabetes and 

Professor Bernard Shapiro 
966 Elsinore Court 
Palo Alto. Cal. 9430'3 

NT - Owners Beware: 

Dear Barry 

Digestive and Kidney Diseases 
Bethesda, Maryland 20892 

15. April 1988 
(received 4/19/88) 

The NT series sp1e!ctrometer spin decouplers have 
2 possible power settings that can be selected by the 
Ll - L2 commands. The' selection is executed by fast 
(l0µs) pin diode swit~hes, Daleo model 100 C 1292 A. 
There is a potential ~ roblem in that circuit. 

We experienced a1n extra few db of loss in one branch 
plus a distorted pul ~e s~ape, and traced it to one switch, 
so I intended to rep ~ace the switch. From the usual 
commercial sources these switches turned out to be very 
expensive. I therefo~~ took a second look at the circuit 
and found that the sw:i tch was fine,. bu.t was not being 
driven properly. The switch drivert Dec Fast Relay 
Switcher, (drawing #107154B or 150410B) will only drive 
one side of the switches fully on, not the other. 

The solution is to replace the whole s ·witch driver 
circuit with one CD 4009 chip($ O.35). It is mounted on a 
piece of holy board that replaces the pc-board sandwiched 
between the switches•; The schematic/layout appears below. 

t-t~_.,,__,-=-+-::: n, G' 
I t.::.':.'=========.::::: ro c 2 , 
I 

t..-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-:.-::; ::: ro 12 v 's 

To 
bhl(O 
St.JtrCIIFS 
k./ ¢ K.2 

Sincerely 
Rolf Tschudin 



Whether you're involved in 
NMR, IR or other spectro­
scopic techniques, 

,,,--...,. SpecStation computers and 
r , 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. 
11111 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. 

--___ ....,_,._........., 

------------ ---------===-.._. __ -_,.... ___ ----------- ------

.. 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. 
.. 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. 

nmllli 
New Methods Research, Inc. 

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

LABORATORY DATA STATIONS & NETWORKS 



NIMRi's 
Commitment tct:~ Excellence 

I 

New Methods Research, Inc. is committed to ~l 
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 satisfactior 
is closely monitored and several channels of 
communication are available, including regu­
larly scheduled Users' Workshops (locations irl1 
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 an<l 
network environment for your laboratory. j 

■ 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 

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

LAB □nE0 INTELLIGENT SOFTWARE FOR THE LABORATORY 
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.I\ ~ Of eJl.eljan UNIVERSITY 

HALL-ATWATER LABORATORIES 

MIDDLETOWN, CONNECTICUT 06457 

TEL .: (203) 347 -9411 

DEPARTMENT OF CHEMISTRY 

"Selected Detection of Histidines in Proteins" 

Dr. Bernard L. Shapiro 
Edi tor/Publisher 
TAMUNMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

March 29, 1988 
(received 4/2/88) 

Several years ago, J. Am. Chem. Soc. 106, 4299 (1984), we showed that the 
histidine protons of RNase could be selected for by means of filtering the 
spectrum. When the pulse sequence 90°-t-180°-t is used and the results co-added 
for a proper group oft values the signals from the phenylaline, tyrosine and 
tryptophan multiplets disappear leaving only the signals from the C3H and C4H 
protons of histidine. We have recently been investigating staphylococcal nu­
clease and when we attempted the above procedure on SNase we kept missing a 
signal. SNase has four histidines and hence we expected eight signals total 
with four from C4H protons and four from C2H protons. For this and other rea­
sons to be discussed elsewhere SNase was prepared with all of the ring protons 
of phenylalanine, tyrosine and tryptophan replaced with deuterium. These sam­
ples allow a very clean observation of only the histidine protons as indicated 
by the results in the figure. The top spectrum is of SNase is the absence of 
ligands and the bottom spectrum is for SNase in the presence of ca2+ and pdTp 
with both samples at pD 7.8. All of the amide protons have been exchanged out. 
The spectra show that one of the histidines (H121) has a split peak even at high 
pH and in the presence of ligands. It seems that Fox and Dobson missed this 
effect in their previous studies of SNase since only the C2H protons are well 
resolved in the spectrum of fully protiated SNase and hence they could not tell 
what was happening with the C4H protons. 

We have examined these samples at a variety of pH values and temperatures. 
The evidence ls pretty clear that SNase exhibits multiple conformations over a 
very wide range of conditions. It is quite likely that histidine is particu­
larly sensitive to conformational variability due to its pKa value and that 
multiple conformations would be detected for other proteins if they were 
examined in this fashion. 

PHB/jbh 

Si~7•/ /¾---
Philip H. Bolton 
Professor of Chemistry 
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DEPARTMENT OF HEALTH &. HUMAN SERVICES Public Health Service 356-37 

National Institutes of Health 
National Cancer Institute 
Bethesda , Maryland 20892 

Biotechnology Fellowship Available 

A Biotechnology Fellowship is available in my laboratory in the National Cancer 
Institute for 2D NMR studies and conformational analysis of oligodeoxynucleotides and 
analogs (see, Biopolymers 26 2041, 1987; PNAS 84 7706, 1987). This is restricted to US 
citizens and is a new NIH training program to extend the application of biotechnology to 
cancer and AIDS research. Postdoctoral experience in the subject indicated will be given 
priority. We also have an Evans & Sutherland Molecular Display and a micro-VAX-II, and 
experience in handling these and the relevant programs will also be considered. 

Dr. Jack S. Cohen, Biophysical Pharmacology Section 
Bldg. 10/ room 6N105, NCI/NIH, Bethesda, MD 20892 

SUPERIOR QUALITY 5MM NMR SAMPLE TUBES 
The ''L" Series 

Although low in cost compared to laboratory over­
head, NMR sample tubes can greatly affect the quality 
of your experimental results. And while it is essential 
that every spectrum contribute the maximum desir­
able information about a sample, the choice of sample 
tubes shouldn't needlessly burden the research 
budget. A sample tube should be Functional as well as 
:Economical. The "L" Series of sample tubes, with 
consistant spinning quality, cross-sectional stability, 
and economical pricing, satisfy these needs. Now you 
can choose the tube that offers the best Value and feel 
confident that performance has not been compro­
mised. Join the increasing ranks of our satisfied 
customers by using the "L" Series of NMR Sample 
Tubes. You will be pleased that you did. 

The tubes are made of borosilicate glass, and each 
tube is capped and permanently marked with the 
catalog number. ~,,1,11 ,//~ 

~-~ 
NEW ERA ENTERPRISES 

P.O. BOX 425 • VINELAND, NJ 08360 
PHONE: 609-794-2005 

Two Convenient Packages; 5 and 25 Tubes. 

GENERAL SPECIFICATION 
O.D.: 0.1950 - 0.1955", High Polished 

Wall: Nominal 0.016", Uniformity~ 0.001" 

NE-ML5-7" Camber (TIR) 0.003" max. 
Starting at $3.15 each • 100-up $2.95 each 

NE-HL5-7" Camber (TIR) 0.001" max. 
Starting at $4.00 each• 100-up $3.80 each 

Samples upon Request 
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Pharmaceuticals Division 

j:IBA-GEIGY Corporation 
Summit, New Jersey 07901 

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

CIBA-GEIGY 

April 14, 1988 
(received 4/18/88) 

Subject: Measuring The a (Quality 1f=actor) of NMR Probes. 

Dear Professor Shapiro: 

The continuing widespread interest in in-vivo NMR spectrosopy has led to the necessity 
of numerous laboratories to engatie in probe design. In reviewing the reported performance of 
these "home built" probes we havi~ observed literature Q, ("quality factor"), values ranging from 
50 to 300. Clearly this wide range of values cannot be compared in any meaningful way. This is in 
part due to the fact that there are mr:tny ways to measure probe circuit a. 

A frequently used methocl suggested by J.Murphy-Boesch (1), based on reflected 
power, requires an oscilloscope, a sweeper, a directional coupler and a lot of eyeballing. Q is 
defined as the resonant frequency divided by the bandwidth measured at the half power points. 
(Since the circuit is matched to 50-,ohms, the a measured should be multiplied by two to obtain 
the free ringing a of the coil.) It iB difficult to accurately count graticules and the losses and 
reflections from the cables, conne!c:tors and the directional coupler are difficult to calibrate out. 
The measurements have to be estimated from a distorted picture. Data achieved in this manner, 
although, may be useful for day tci day comparisons in one lab, is not necessarily accurate and 
cannot be compared from lab to lab. 

We now report a more pr1:1cise measurement of Q which can be done with a network \_._,, 
analyzer, however, care must be talken to get repeatable, reliable data. In our lab, we are using a 
Hewlett Packard 8753A network analyzer and we would like to suggest a reliable method for 
measuring Q. Since the 8753A cannot measure Q directly on a one port device, (a problem you 
will quickly run into if you try following the manual procedure for a measurements!), it is necessary 
to convert to Z parameters and tneasure the bandwidth at the 45 degree phase shift at the 
resonant frequency. It is also im1:iortant to note that even when using a network analyzer, the 
instrument calibration is critical and the measured Q will vary with different calibration procedures. 
The following procedure was woiked through with the help of HP engineers and P.Peppin at 
Yale. It seems to produce the most accurate reproducible results. 

1 . Choose resonant frequency as center and span about 20 MHz. 
2. Do a full S11 one port calibration using HP type NS0-ohm calibration kit. 

(Part#85032B-calibration without the HP standards is a source of error and can 
produce data which is not repeatable.) 

3. The data should then be normalized by connection of a BNC short and displaying its 
phase response . Stofo the displayed data in memory and display data divided by 
memory. · 

4. Connect probe and tuhe and match using smith chart display. 
5. Turn on Z parameter clcmversion and display the phase of Z:Refl. 
6. Set marker on min/rrlax and zero it (this should be your resonant frequency). Set 

width value at+/- 45 ,degrees and put widths on. The instrument calculates a and 
displays it! 

I 
I • 
i 
I : 
I 

(1) J.Murphy-Boesch,in "Biomedical Magnetic Resonance"(t.l. James and 
Margulis,Eds) p.47, Radiology Hesearch and Education Foundation, San 
Francisco,1984. I 



Measurement of a on a surf ace coil probe gave different numbers depending on the 
method we used. Using reflected power the Q measured somewhere between 45-55 depending 
on cable lengths, connectors etc. The same probe measured on the · network analyzer gave 
results ranging from 55-72 when a different calibration procedure used. Using the method 
described above we were able to get consistent Q values (within 5% error) on several probes. 
More accurate data may be achievable if a standard BNC calibration kit could be established. 

The method reported here is to date the best we have found for obtaining reliable 0 
values. We recommend this procedure as a standard to those engaged in probe design so that 
meaningful comparisons can be made with a values reported in different laboratories. 

Sincerely, 

Dr. Nina C. Gonnella 

Ms. Robin F. Silverman 

(\ 
Positions Available: Massachusetts General Hospital/Harvard Medical School 
1) Manager, High Field Spectroscopic NMR Facility 

356-39 

We are 11eeking a per11on with a Ph.D. in Chemistry, Physic11, Biology, or a related discipline, to supervise the operation 
of a new Bruker MSL 400 spectrometer to be used for chemical and in-vivo 11pectroscopy, solid-state spectroscopy, and 
imaging of biological and nonbiologicahpecimen11. The 11uccessful candidate should po11sess several years experience in the 
operation and maintenance of high field 11pectrometer11, knowledge of 11tate-of-the-art NMR techniques, good organizational 
and communication11 11ki1111, a11 well all the ability to interact with a number of inve11tigator11 sharing a wide variety of interests 
and to 11upervi11e a technician. We will al110 11trongly encourage the Manager to develop an independent research program in 
addition to collaborating with other investigators. 

2) Instrumentation Specialist 
This individual must possess a Bachelor's or higher degree in engineering or physical science, as well as experience with 
instrumentation of the type found in NMR equipment. Responsibilities include overseeing maintenance of NMR instrumen­
tation, upgrading the11e in11truments, developing new in11trumentation, 11upervi11ion of a technician. Familiarily with analog, 
digital and RF electronics i11 essential; experience with computers a strong plus. 

3) Postdoctoral Fellow: Solid-State Imaging of Biological and Nonbiological Materials 
We are seeking a person to participate in our program in multinuclear imaging applications in polymers, advanced ceramic 
materials and bone. This individual will help in setting up high field imaging on a 6 T spectrometer, and will conduct imaging 
experiments on a number of instruments, including the MSL 400. The applicant should have a Ph.D. in Chemistry, Physics, 
or a related field, and must be comfortable with hardware development. 

The full MGH NMR Facility comprises two clinical and one high field small bore NMR imagers, and two high field spec­
trometers. One 1.5 T clinical imager and one 4.7 T imager/spectrometer are now on order. About forty-five researchers are 
associated with the Facility on either a part-time or full-time basis. Applicants for any of the above positions should direct 
a C.V. and arrange for two letters of recommendation to be sent to Jerome L. Ackerman, Director of Spectroscopic NMR, 
Department of Radiology, NMR Facility, Baker-2, Ma11sachu11ett11 General Hospital, B011ton, MA 02114 (phon~ 617-726-3083). 

,r \ The MGH i11 an equal opportunity/affirmative action employer, and e11pecially encourage11 women and minorities to apply. 
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MASSACHUSETTS GENERAt . HOSJP·[TAL 
I! 

HARV ARD MEDICAL SCHOOL 

Please reply to 
NMR LABORATORY . , 

Massachusetts Gen·eral Hospit .. l 

Boston, Massachusetts 02114 

I . 

{617) 726-30111 "-...,. j 

March 14, 1988 (received 

Professor Berna.rd Sha.piro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

Imaging of Solids 

Dear Barry: 

In addition to working on thit~gs medical, we in the NMR Facility at the Massachusetts 
General Hospital are developing I methods for the NMR imaging of solids. Aside from the 
very great potential that NMR imaging holds for contributing to the study of materials 
in general, we can justify such a research program in a hospital context on the basis of 
novel medically relevant applid1.Jions ('such as the imaging of the mineral phase of bone) 
and through "technology spinoffal" (for example, the development of very high performance 
field gradient hardware) of general interest to other members of the group. 

in the area of the developmen:t of advanced ceramic materials, we have been collabo­
rating with Bill Ellingson of Arg6nne National Laboratory and .John Weyand of Alcoa to 
explore the use of NMR for the t,roduction of images showing the distribution of residual 

' porosity in green (unfired) and partially •sintered ceramic components, and 'the distribution 
of po1yrn:eric binder in green · components. We map open porosity ( that internal void space , 
connected with the exterior of th;e sp·ecimen) by vacuum impregnating the test piece with ·a , 
suitably chosen fluid (usually be:nzerte doped with Cr(acac)a); we define the NMR-derive'd 
open porosity in a region as the' fradio'n of m•aximum signal intensity normalized to that 
of pure fluid. Figure 1. shows a, point-density plot of an image of a green disk containing 
some point nonuniformities in t 'he porosity, implying the presence of defects which cou]d 
ultima:tely lead to failure of the1 :finished component tinder service conditions. Image p"r?­
cessing and analysis techniques frLay be effectively applied to such data to develop measures 
of quality of the specimen; one efrnmple is the spatial porosity distribution function derived 
from the intensity histogram of !the image. 

The binders in these green 4 ramics often have T 2 's in the range of 1 msec, exceedingly 
short in the context of conventional hardware. Using a probe with high intensity, rapid 
switching gradients (built for t~s by Doty Scientific, Inc.), we have been able to image 
the polymeric binders with ech!d times TE between 600 µ,sec and 4.0 msec. We empl6y 

'either ·short-TE versions of cobventional (or projection reconstructed) two-dimensional 



DOTY SCIENTIFIC: 
EXPANDING THE BOUNDARIES 
OFNMRPROBETECHNOLOGY 

HIGH SPEED MAGIC ANGLE SPINNING 

• l4kHz specified spinning (air drive) in high­
performance, multinuclear, 5mm VT MAS probes. 

• Speeds over l 7kHz (air drive) under optimum 
conditions. 

LOW TEMPERATURE 

• Static, double-resonanc.e below 3 K. 

• MAS at lkHz below 8 K. 

r\ • High resolution below 90 K. 

HIGH TEMPERATURE 

• Static, double-resonance up to 1200° C. 

• 7mm, 4kHz MAS above 700° C. 

• High resolution to 380° C. 

NMR MICROSCOPY 
• X-Y-Z gradient coil systems for all supercon 

magnets. 

• Pulse z-gradient fields up to 500 G / cm ( 4mm). 

• Fully shielded design minimizes eddy current 
and pre-emphasis problems. 

• Gradient linearity ~ 2% over full sample volume. 

• High sensitivity double-resonance rf systems. 

Doty Scientific, Inc. · 
600 Clemson Road 

Columbia, S.C. 29223 
(803) 788-6497 



POWER WITH PRECISION 
I: 

11 

HIGH POWER PULSE AMPLIFI1ERS 
I 

• 8-130MHz Broadband Amplifiers, '.?00 and 1000 
watt pulse. Low noise, less than 50ns rise and 
fall time. · I 

• Full line of Narrowband UHF amplifiers, up to 
500MHz and 200 watts output. · 

BROADBAND INTERMEDIATE AMPS 

• 

• 

• 

5 and 10 watt Class-A compact models . 

4-200 and 15-200MHz respectivel)l . 

11 dB gain, low noise . 

LOW NOISE PRE-AMPS 

• 

• 

• 

Fully protected up to lkW input, ]dB noise 
figure and as little as .2µs recovery time. Three 
models covering the frequency rarige of · 

I 

5-700MHz. i 

31dB gain, 18dBm maximum outJllllt. 
I 

Accessory package to allow use a~ a complete 
high power duplexer for NMR. 

RF ACCESSORIES 
• lOW, 7-18MHz RF switch. Switclling time less 

than 0.lµs, 10% to 90%. I 
• 3-500MHz peak power meter. Includes average 

power limiter circuit and forward/ reflected 
switch. / 

• 2kW Pulse Power 2 and 4-way 0'' Combiner/ 
Splitter. 

HIGH POWER DC SWITCHING ]POWER 
SUPPLIES 

• 

• 

2kW continuous power output, 1( 0mVp-p 
noise. Up to 88% efficiency. Weight 12 pounds. 

Chassis mount or bench top. I 
• Variable voltage, 5-40V. 

])oty Scientific, Inc. 
600 Clemson Road 

Columbia, S.C. 29223 
USA 

(Phone) 803-788-6497 
(Fax) 803-736-5495 

wru-



spin-echo pulse sequences (without slice selection), or three-dimensional sequences (one 
spectral and two spatial dimensions) using only phase-encoding of spatial information. 
The last technique allows a clean separation of the intrinsic spectral lineshape ( which 
degrades spatial resolution) from the spatial information in the data set; a disadvantage 
is that significantly more time may be required for the 3D acquisition even when a much 
smaller number of image pixels is acceptable. Figure 2. shows a cross-sectional image of 
the the polymer in a green test piece which is 15.5 weight percent binder. 

These methods are applicable to a wide variety of materials with intermediate T2. Ex­
amples are collagen and other "short T 2 " proteins or cellulosic materials, many elastomers, 
the softer phases of composites, adsorbed or interstitial low molecular weight compounds, 
and the like. 

·····:~:}'.J1i'';;;:(:::::"'):)::fo•.,:; ,; .. 

; . : .. ~ 
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Figure 1. Proton fluid-state NMR image of 
doped benzene in a green alu­
mina compact; slice thickness about 
2 mm; specimen diameter 25 mm; 
echo time 15 msec; imaging time 
about 7 min. The lighter regions 

Figure 2. Proton solid-state NMR image of 
polymer in a test piece contain­
ing 15.5 weight percent binder. 
No slice selection was used. Echo 
time 2 msec; imaging time 7 min. 

( corresponding to lower signal in­
tensity) have lower porosity than 
the rest of the specimen. 

Sincerely, 

~L-~ 
~ 
Leoncio Garrido 
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THE CLEVEll.LAND CLINIC FOUNDATION 
9500 Euclid Avenue Cleveland, Ohio 44106 . I 

Thlan Ng, Ph.D. 
He~~I. MR Research and Development 
Diy isjon of Radiology 
2 i t>J444-s200. 216/444-s200 

March 31, 1988 
(i eceived 4/16/88) 

Dr. Bernard L. Shapiro 

I 
'I 
I ' 

TAMU NMR Newsletter 1 1 

966 Elsinore Court 
Palo Alto, CA 94303 

A chemical shift selectiWE:! sequence for fat and water images/posit,ions 
I 

Dear Dr. Shapiro: 
I 

As a part of the requirel'(!E:!nts to start our subscription of TAMU 
letters, we would like to briefly report the technical 
implementation of a chemi.c:::al shift imaging sequence in our 
laboratory. 

The pulse seq\lence is sce\hmatically presented in Fig. 1. It 
initiates with a train of spatially offset sat~ration pulses, to '. 
remove signa;!; fr9m flowitf9 blood, and followed by a chemical shift 
selective 1-3-3-1 c;:omposH:e pulse f8r either water or fat 
suppression. A sU.ce se]~◄::!ctive 180 pulse is then applied at a I 
selected de],ay TE and thei spin echo is acquired. This sequence was 
us~d in · Lj,.eu of a Di~on ( ype seq\lence ( in phase, · out of phase} I 
because j,.t is capable of true fat and water discrimination with nq 
ambiguity and wj,.th minimal preparation. 

MRI was performed on a 1.! 4 Tesla Technicare whole-body imager and ' 
provi ded excellent water : ,and fat on],.y images as shown in Fig. 2. ' 
We have u,sed this technique to study the plaque lesion of · 

._,. hype:rcholesterolemic dog~r az:id rabbi ts. The image quality is 
excellent. 1 

. I 

I 
In add,itioi:i, we are expazi.ding our research effort in tumors and 
hypertension on humans az,\:d 3;7odents, using both MRS and MRI in situ. , 0 
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("\ A few Project Scientist positions requiring expertise in technical 
or biochemical aspects of MRS and MRI are currently available. 
Scientists who are interested, please send resume to Dr. Thian Ng 
or call 216-444-8209 for more information. 

Sincerely, ) 

~~ 
Anthony Major~, BSc. Thian C. 

TCN:AM:lj flow Suppressed 1-~-3-T Sequence 

1-i-1-T 

Rf" IOI 

GZ J 
L...-______ r-t_ 

Fig. l. Schematic diagram of the selective CSJ: sequence. 

Fig. 2. Illustration of chemical shift MRI. (b) &Dd (c) 
are the water and fat only illlages respecti-vely 
taken fran the same slide through the aorta of a 
hypercholesterolemic rabbit. (al a water 1-ge 
with flow saturation pulae. 
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Chevron 
Chevron Research Compmny 
A Chevron Corporation Subsidiary I = 576 Standard Avenue, Richmond, Cali fornia • Phone 1415) 620-3000 
Mail Address: P.O. Box 1627, Richmond, CA 94802-0627 
FAX 14151 620-4647 I 

April 14, 1988 
. (received 4/15/88) 

Dr. Bernard L. Shapiro, Editor 
TAMU NMR Newsletter l 
966 Elsinore Court 
Palo Alto, California 9~303 

C -H Proton Shift in Polypeptide Random Coil+ Helix Transition 1 a 

Dear Barry: 

For my contribution I would like to recall an attempt I once made 
to repeat a published calculation1 of this shift based on a mag­
netic anisotropy model f ~:·om microwave data of formamide (Tigelaar 
& Flygare, or "T-F" model). For my calculation, the same molecu­
lar Zeeman parameters, a· .. helix conformation, and stereochemically 
allowed conformations of the random coil were used. However, the 
result was the predictiop of a 0.20 ppm upfield shift for the 
random coil+ a-helix conversion~ This result is at variance 
with that calculated in Reference 1 (0.10 ppm downfield), but 
agrees with published experimental data. 2 A similar calculation "----
based on the Zurcher ani::iotropy model for carbonyls3 gave 
0 .19 ppm upfield shift f c:,r the coil + helix transition, while 
another calculation for mn electric field model 4 showed compara1 tively little sensitivit~, to conformation (e.g., 0.02 ppm down-

, fielcl for the transitionp.. In the figure are my calculated I 
isoshielding contours fo;ic: L-amino acid CaH shifts in ppm ( down- ; 
field corresponds to negative-going values), following the 
IUPAC-IUB convention for conformation, 5 based on a right-handed 1 

a~helix reference (0 ppm) and the T-F model. 

I am aware that the T-F model was unable to account for observed 
shifts in cyclosarcosy1Jlr6 and would be interested to hear of 
similar attempts to use it. 

Sincerely, 

D. M. Wilson 

References 

1. H. L. Tigelaar and w .. H. Flygare, J. Amer. Chem. Soc. 94, 343 
(1972). 
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Progress in NMR Spectroscopy, 
Eds., Pergamon Press, Oxford 

Vol. 2, 
(1967), 

al., 

J. w. 

The electric 
Chern. 38, 300 
and Scheraga 
constant e = 

field model was A. D. Buckingham's, Can. J. 
(1960); using a monopole distribution of Poland 
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School of Medicine 
Department of 

UNIVERSITY of PENNSYLVANIA 

Biochemistry and Biophysics 
1 Philadelphia, PA 19104-6089 

Dr. B. L. Shapiro, Editor 
T AMU NMR Newsletter 
966 E 1 s i nore Court 
Palo Alto, CA 94303 

Dear Professor Shapiro: 

~ \;11 Quadrature Hybrid 

Apri I 8, 1988 
(received 4/15/88) 

I would like to communicatii a simple, yet very useful circuit to be used 
with circular polarizing coils) wh1Ch we use for head and body imaging. 

I 
I 

The method of choice drivini[J such a coil is a 3 dB directional coupler 
with 90° phase shift between its outputs. However, since the circuit 
should be mounted as near as possible to probe and preamp, i.e. on the 
magnet, no ferrites can be employed. For small-band needs coaxial 
circuits can be used instead. One of them has been described in ( 1) 

We derived our design from: the microwave -branch-line coupler (2). It is 
probably the simplest design I;ufficient to do the job (see figure on next 
page). Four A./4 lines implemeht all desired functions: (a) 3 dB power 
splitting, (b) +90° phase shift in transmit mode and (c) -90° shift in 
receive mode. 

The coil is represented by 'Its orthogonal ports X and Y, which both work 
as inputs and outputs. With a characteristic impedance of Zo for X, Y, 
transmitter (XMIT) and preamblifier (RCV), the coax-hybrid [ 1,2,3,4] 
cons.ist of two 11./4 "thru"-lint~s of impedance Zo/sqrt(2) plus two A./4 

I 

branch 1 ines of impedance Zo.! 

We used for the branch lirnls RG-58U cable (ca. 52 ohms) and for the 
"thru"-lines pairs of RG-59U bs .ohms each) shunted in parallel. Based on . 
a propagation speed of v/c0=() .i65 a first approximation for the cable 

lengths is: l [cm] = A./ 4 = 48i:5 I f [MHz]. 



A Siemens and Varian joint venture. You benefit from ••ow lj/f_o 'e body 
single-source access to systems combining Siemens •'•'•lilliiiia e e e rr n fj -
expertise in clinical MR imaging with Varian's leadership I a z 

;y~~ti~i;~i~~J: :;t~~i~~sources anima imaninn snectroscony 
of a large corporation and the innovative ::J1 ::J l"' ,. 
responsiveness of a dedicated company. You also t 300 MH f 
receive the combined expertise of site planners, system a 7 
engineers, technical support personnel, and appl1cat1on • 
scientists. 

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

Spectroscopy Imaging Systems Corporation 
;\ Joint Ve11t11re of Va ria11 mu/ Siemens 

(415) 659-2600 



Sis-A system configuratipn to fit every need 
. . II 

Imaging spectroscopy is steadily increasing its field of 
application in a variety of scientific studies. To 
accommodate the diverse interests of SIS users, a wide 
range of system configurations allows you to rr\atch your 
instr~mentation precisely to your experimental I 
requirements. 

If your experimental needs require configuratiqris 
beyond the illustrated combinations, our technical staff 
will help establish the appropriate equipment 
configuration. 

Center Magnet Clear Plotted 

System Configurations 

• Single-channel or dual-channel RF 

• Broadband to 200 MHz or 300 MHz 

• Standard or compact host computer 

• 300/180, 200/330, 200/400, or 85/310 magnet 
systems 

• Range of computer peripherals and enhancements 

• Additional data station(s) with Ethernet 

HHLW 5Gauss 5Gauss 
Magne~ Field Bore Bore Homogeneity Resolution On-Axis On-Radius 

300/180 7.05T 183mm 125mm 

4.7T 330mm 254mm 

4.7T 400mm 324mm 

2.0T 310mm 225mm 

OSV = DJameter Spherical Volume 
HHLW = Half-Height Line Width 
PPM = Parts Per MIiiion 

l ,ctro,eopy lmagfog Systen~ 
,1120 Auburn Road 
Fremont, California 94538 
(415) 659-2600 

80mm DSV 35mm DSV 5.60m 4.45m 
±6ppm 0.1 ppm 

140mm DSV 70mmDSV 6.95m 5.60m 
±5ppm 0.1 ppm 

140mm DSV 80mm DSV 8.50m 6.75m 
±4ppm 0.1 ppm 

100mm DSV 70mmDSV 4.50m 3.63m 
±5ppm 0.1 ppm 

2001400, 2001330, and 300/180 magnets for the NMR Imaging 1 

Spectrometer System. 

(Photos courtesy Oxford Instruments.) 

Note: Equipment described is intended for investigational purposes, 
and is not approved by the FDA for clinical use. 



Zo/ 1.4 2 Zo 

(50 ohms) 

o Zo 

Zo Zo/ 1.4 Zo 1--~--------------•x 4 3 
(50 ohms) 

diodes 

Figure: Coax i a 1 Branch- I I ne Hybr1 d. 

The circuit is in use for about a year and has been successfully 
employed to drive coils with up to 1500 W RF power. Finally, here is the 
scattering matr1x of the branch-line hybrid [ 1,2,3,4]: 

[ Oi.1 0] 
[ t O O 1 ] 

.S. = 1 /sqrt(2) * [ 1 O O l ] 
[ 0 1 i. 0 ] 

Ref: 
< 1) Sank, V.J., Chen, C-N., Hoult,D.I., J. Magn. Reson. 69, 236-242 ( 1986). 
(2) Montgomery, C.G., Dicke, R.H., Purcell, E.M., "Principles of Microwave 
Circuits", MIT Radiation Laboratory Series, Boston Technical Lithographers 
Inc., 1.947 (p. 308-31 I). 

Sincerely, 

~~ 
Dipl.-lng. Dr. techn. Manfred G. Pram 
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UNIVERSITY OF CALIFORNIA, SANTA CRUZ 
•····•···•••· 

BERKELEY• DAVIS • IRVINE• LOS .ANGELES • RIVEI1\;mE • SAN DIEGO • SAN FRANcrs co ( ) SANTA nAnBAHA • SANTA cHuz 
---------------'-:--------------'-

DEPARTMENT OF CHEMISTRY 

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

Title: PZAP 

Dear Barry: 

············ 

SANTA C'RllZ. CAI.IFORNIA95064 

April 4, 1988 
(received 4/13/88) 

When using the standard Prbton-Carbon or Broadband Probe to observe Fluorine-19, orie 
must contend with a Fluorine background signal of about 200 ppm in width, due to the Teflon 
used in constructing the probe idelf. A similar unwanted background can be observed when 
pulsing Carbon-13, due to Delrinl and Teflon, and is especially pronounced when doing a high 
power standard one pulse experiment using the Magic Angle Solid's Probe. 1 

'I . I 

Taking the basic concepts deyeloped for the Attached Proton Test (Ref: S.L. Patt and J.~. 
Shoolery (1982), J. Magn. Res. 41fi, 535-539) and the Hahn Spin-Echo T2 measurement method 
(Ref: E.L. Hahn, Phys Rev. 80, 58

1

0 (1950)), we have come up with an alternative to the standard L 
pulse sequence for acquisition of hie FID to eliminate the background signal for Fluorine-19 artd 
Carbon-13. I 

1t 

4 I 1t 1t 

_Il'.7 't 't 
111111,. 

I 
II A . B 
I 

I 

Transmitter Phase A is :;hifted 180° after each acqms1uon and Transmitter B ~is 
correspondingly 180° out of phase with respect to Phase A. With this pulse sequence, the very 
broad lines associated with solids1 and viscous liquids are effectively spin-echoed out while the 
integrity of the spectrum is ma:lntained. In order to achieve a phase corrected absorption 
spectrum with minimum anomali:ies at the baseline, this pulse sequence depends on a very 
accurate 180° pulse. The 't value is set to 400 micro seconds. 

Except for small molecules,! which seem to exhibit more efficient T 1 's, the signal to noise 
of this pulse sequence is comp?trable when observing Carbon-13. However, we have not 
checked or tested absolute reprbducibility except on concentrated samples, and would nbt 
recommend this sequence for nonrial Carbon-13 analysis. Where it does have an advantage is in 
monitoring known NMR signals \1vithout having to subtract out the background, which is most 
difficult with Fluorine-19 or wheni pulsing at high power with the Magic Angle Solid's Probe. I \_, 



Ui.ini: Niculcl /011 l:111i;u;ii;c, we wrote: thc pul!:c sc11ucncc calh:i.l P'./.AP: 

#I: DS 
U2: P6,0 
#J: .PC4-;GXMTR PHASE: A 
114: 010,0 
HS: J?C4 G 

. I XMTR PHASE: D 
U6: D10,O 
H1: A,0 
IIK: 06 JUMP TO #1 

PHASE A ""(S•2) + 2 
PHASED a2•S 

MODULO: 4 
MODULO: 4 

~ 
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~ 
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.2.11.11 11111 II I 110 II PPII 

tupl t'Juurin11-1' NHII S11.:ctro1 u-11111 1':U.P •uquunco 
liuuua: :au111J11rll 1•11hu ••111u.:11.:u fur 11c11uh1lUu11 of 1'1D 

t·1 11 .. r11 :t... u""'" :t.b 
carliun-1 l 110.:~i;round t:~hyl Ud111.1111w 

JJl r-1-llllfl 
2110 11111 11 1110 II l'Pl<I 

ni;ur.:i,c fli;un, 2,11 
N.:11Ll111l Ch!'l.:•L.:rul 

ra,.,.,.,,1,c,,1 c,.._-1, "'""'" •I ~AU, 4•co11rldl■ ,DJ/-•4••..., 1•4 1&,&:) t'l11uru 2,.i,b,c,d: 
&ep ••••• lt&P ,-.I H ••lt6tlMI 
Mu ... •c,11 Sa...ae,. ,-1•• ••t ... Utt ft1r •C111h,1 lea el rtD 

lUpl C11rb11n-ll NKII 1p11c:tr .. udn11 ~u~ HfjUo:n.:u 
1,.,~u11w: ~t1111.i11rJ pul•u •uqu.:11.:11 lur a.:11 .. l•IL Ion 01 t'lll 

Fi~un: l,b illusw,uc=i 1he magnhude or the Fluorine-19 b:u:kground slgnlll (bouom), IU\d 
lhc clinun.nion of 1hc: baclq;ruund (1op) • 

Figure 2.a,b,c,d compan:ll lhc P'ZAP sequence IO lhe s1andilld pulse scquc:ncc for 
acquisition or 1he FlD. (a) is the 811Ckground, (b) Ethyl Benzene, (c) Menthol, (d) Cholesterol. 

Figure 3,A,U,C,D: Dccouplc:d lllld Non•d"ouplcd spcc1t11 of Adamanuinc using Magic 
Angle Sulid's Prob!:. Top A,0 :.how:. &he elimination of &he Carbon-13 background. 

Sincerely, 

~.•~-~ 
/J;m Loo 
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:llJ uke 1ltniuersttu 
NUCLEAR MAGNE,TIC RESONANCE SPECTROSCOPY CENTER 

LEONARD D. SPICER, DIRECTOR 
ANTHONY A . RIBEIRO, MANAGER April 6, 1988 

(received 4/12/88) 
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Professor Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Professor Shapiro: 

I 

3 6," PLOTTERS AND ORCHIDS 
! 

In the last few years, th1
1,: spectrometer manufacturers have offered 36" 

plotters as an option for plo'tting NMR spectra in a "wallpaper" size. For 
example, 2D NMR spectra can b11,: plotted on grids as large as 80 cm x 80 cm in 
size to allow discrimination 

1

of resonances that are less clear on smaller plot 
grids. 

The Zeta 836 plotter inst.mlled on our GN-500 spectrometer 15 months ago 
I works well. However, we recently encountered sporadic situations where the 

plotter's paper feed worked f -:tne one day, and on a consecutive day it would run 
the same roll of paper off th.,ei roller sprockets, thereby generating a messy 2D 
plot and an unhappy researche:r. Since loading a new roll gave smooth plots and 
a happy researcher, we i'nitia1lly wrote off the misbehaving roll as a "bad" 
roll, where the paper aligned. nicely with the sprockets in the first part of 
the roll, but not in later pa.1:ts of the roll. W'e eventually, however, realized 
that this plotter behavior co:1:related with the room environment and was due 
directly to the weather outsi.de. More specifically, the level of paper 
hydra.tion due to the relative, humidity (RH) appeared to be responsible. On I 
warmer rainy days, the plotte,·r worked fine. On cold, dry days the 36" plotter 
paper shrunk sufficiently so 

1

1:hat the plotter misbehaved. On days of extremely 
low humidity and low temperatlures, we found that 36" paper shrinks by as much 
as 1/4", so that it no longei:; fits the plotter sprockets. 

Fortunately Donald Mika, who came to the Duke facility from GE last year 
t 

and Bruker (US and Europe) p:w~viously, grows orchids in his office and has a 
humidifier to hydrate his giamt vanilla orchid. W'e therefore could rehydrate 
misbehaving 120 ft rolls of 2:,~ta 36" paper by leaving them next to the 

I· 
orchids. Leaving a roll for la half day by the orchids did wonders for smooth 
plotting with the 836 plotte1:. 

I 

I 
A check of the Zeta 836 and Zeta 8 manuals reveals optimal plotter 

operating conditions at +10 . t;o +40°c (50 to 104°F) with RH 70% maximum at 
40°c and 30% minimum at 10°c Ji.., An inquiry to the paper manufacturer led to 

I the following information frc,m their quality control department: The 120' 
I 

rolls of Zeta 836 paper work llbest at RH 50 at typical ambient temperatures of 
25°c . At RH 70, the paper eJfJpands by - 1/8". This is not a problem since a 
movable wheel on the Zeta allows for this expansion. At RH 30, one can expect 

BOX ll711, DUKE UNVERSITY MEDICAL CENTER 

DURHAM, NC 27710 



the paper to contract by -1/8". There l• •om• play in the movable wheel to 
accOlllllOdate thla contraction. At lover RH and lover teaperaturea, the 
contraction can be ::J.L!t.!, •• we had already discovered. The movable wheel ls 
now at an extreme position on the roller and the contraction 1• enough that the 
paper no longer flta. 

The Zeta 836 paper measure• to 37 3/16" in its horizontal span. Assuming a 
linear 1/8" expansion/contraction with a change of 20 in RH, this calculates to 
a change of about 0.0034" per linear inch in the translucent plotter paper (No. 
204110). On the Zeta 8 with the smaller paper (No. 200902, 12 15/16" 
horizontal apan), a change of 20 in llH should lead to only a 0.04" change in 
tha paper span, which can be accommodated by the plotter wheel•. One can 
therefore expect good behavior in plotting Nllll apectra with the amaller Zeta 8 
at aoat conditions. 

Did you know that tbe vanilla orchid la the only edible member of the 
orchid faail7T 

Sincerely, 

4, 
Leonard Spicer 

~ 
Anthony 1.lbdro 

ofrlOII. not nec.-aaarl17 being a weather-related acience, we looked up Salisbury 
and aoaa• classic text on_ Plant Ph7aiology and found 10011lH defined as the 
vapor preasure above pure water at equilibrium in a closed container. Since 
vapor preaaure approxillately double• for every 10°c increaae in temperature, 
RH la highly temperature dependent, Vara air of courae hold• more water than 
cold air. 

OMICRON BIOCHEMICALS, INC. 
Specialty Stable Isotopes For Biomedical Research 

Omicron Biochemicals, Inc. specializes in the manufacture of stable 
isotopically-enriched carbohydrates and their derivatives for chemical, biochemical and 
bio!Dedic~ applications. If your research requires carbohydrates site-specifically 
ennched with 

◊ carbon-13 
◊ carbon-12 
◊ hydrogen-2 
◊ oxygen-17 
◊ oxygen-18 

we c\n help you. Omicron stocks a variety of common labeled sugars (e.g., 
D-[~- 3C]glucose, 99 atom-% 13c isotope). We perform custom syntheses and are 
eqmpped to h~~e l~ge-scale ( > 100 g) preparations. We are proud of our high 
quality, compettttve pnces and personal customer service. Write or call for our catalog. 

Omicron Biochemicals, Inc. 
19882 Alou Lane, South Bend, Indiana 46637 

Ordering Information: 219-239-S027, 219-236-S890 
Technical Asmtance: 219-239-7807, 219-236-5890 
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BIi FOX CHASE I 

.. CANCER CENTER 
AMERICAN ONCOLOGIC HOSPITAL ■ CEr!JTRAL & SHELMIRE AVENUES ■ PHILADELPHIA, PENNSYLVANIA 

i 
DIVISION OF NUCLEAR MAGNETIC RESON/-,NCE 

215/728-3049 

Dr. Bernard L. Shapiro, Editor 
Texas A&M NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

I 

I 

April 15, 1988 
(received 4/20/88) 

19111 

Title: Probe De:liign for Cell and Tissue Studies -~ ------.-::-.--:-:-:-:-:- .-:·:-::-:-:-.-:- .,.,":-:-:-:-:-:-:::-;:-:-:-:-~:-::-:-:-:-: 

Dear Dr. Shapiro: 

We have recently spent some tim,~ redesigning our high-field (9 , 
probes for cell and perfused ti~sue experiments. A critical~ 
been whether to use an axial or transverse orientation for our 
sample chambers, which reduces to the admittedly old problem o. 
between saddle and solenoid typ-e coil geometries. We thus com 
sensitivity of a single turn, l l:l ·saddle coil of round conduct 

····· ···· ··· ········ ······· ···· ······ ······ 

I 
····· ·· ······ ···· ·· ·· ······ ·· ·· ······ ·· ·· 

, turn band coil of equal diameter (30 mm), made of copper strip 
I I 

length equal to 0.8 a diameter. ' Phosphorus spectra were acqui 
with a Bruker AM400 spectrometer: (1200 scans, 1 sec repetitior 
width, and 60° pulse width for each probe). The cells (NIH 3~ 
fibroblasts) were attached to mclcrocarrier beads and superfus 1 

containing 50 mM concentration ,of phenyl phosphonate (PPA) as 
compound. 

. ..... ... ..... ....... ... ....... .. ....... "-.._;. 

·· ············· ···· ······· ·· ······ ··· ··· 

Our results, illustrated in the! enclosed figure, reveal that the saddle coil 
(a) with its vertical geometry 1s better by about a factor of two in Bo 
homogeneity than the band coil ~b) with its transverse geometry. Consequently, 
while the band coil yields a 40¼: greater integrated intensity, the saddle coil 

' has better sensitivity in terms! of the observable peak heights. The ratio of 
1.4 in relative sensitivities br:?tween the band coil and the saddle coil (as 
measured by the integrated signal) is about 1/2 of the generally accepted 
factor of 2.6. This discrepancy

1 
cannot be explained entirely by differences in 

sample losses or Q. Since the lptter factor of 2.6 was derived by Hoult and 
Richards [ l] for coils having l 'a rge number of turns, we have made some 
preliminary computations for coi ls of one and two turns. These calculations 

I 

:;!:e::i~h:!e!o~h!h:::d~zn!!f~r!:L!i~::8 !h:0 e:~=~t;! !:!: !:s::::!~ivity of the 

I 

INSTITUTE· FOR CANCER 1::1ESEARCH ■ AMERICAN ONCOLOGIC HOSPITAL ',. 
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In conclusion, our analysis suggests that for high field vertical bore magnets 
the gain in sensistivity of the band coil over the solenoidal coil is 
relatively small. This small gain is more than offset however by difficulties 
in shinnning of the band coil and consequently the saddle coil appears to be the 
configuration of choice for studies of perfused cells and tissues. 

Please credit to Truman R. Brown's laboratory. 

Sincerely, 

ct_rL 7'1~~ 
Joseph Murphy-Boesch, Ph.D. 

g~ ._.S:o~ 
Benj~ S. Szwergold, Ph.D. 

[l] Hoult, D.I. and R.E. Richards. J. Magn. Reson. 24:71-85, 1976. 
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WASHlNGfON . UNlVERSlTY· lN . sr• lDUlS 

Department of Physics 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsimore Ct. 
Palo Alto, CA 94303 

Dear Professor Shapiro, 

i 
Elpurious Signal From Kel-F 

I 

March 28, 1988 
(received 4/20/88) 

We are presently doing a study of some deuterated amorphous semiconductors, 
using deuterium magnetic resc,nance. In the course of this study we have found that 
quadrupole echo spectra often have been accompanied by a large spurious signal. After 
much trial and tribulation we discovered that the source of this signal was the Kel-F 
plastic that had been used as san,ple holders . 

. The signal existed and had the same characteristics at 30 MHz on a Bruker CXP 
200 as it did at 46 MHz on a C\hemagnetics CMX 300. It was found that the signal was 

· many MHz broad, and the width l<>f the spectra depended solely on the 90° pulse length and 
the digitization rate of the rece,iver. The signal could only be detected at temperatures 
below approximately 70 K and it had a T 1 on the order of 1 sec. Various tests led to the 
conclusion that the signal was r1ot from deuterium, but was rather from 37CI and 35CI in 
the Kel-F. At 5 and 7 Tesla the Zeeman splittings are of the order of the quadrupolar 
couplings, so that the true Cl spectra are very broad; the observed narrower widths ·~ 
simply reflect instumental par.,ameters. 

Following are plots of 3 quadrupole echoes. Plot A is the signal seen from our a­
Si(D ,H) sample and Kel-F sample holder. Plot B is the Kel-F sample holder by itself 
and Plot C is an empty coil. ! 

Sincerely, 

Martin P. Volz 

Washington University 
Campus Box 1105 
One Brookings Drive 
St. Louis, Missouri 63130 
(314) 889-6276 

Mark S. Conradi 

I \ ____ 
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CARBID: 

.tiifilf//J/JILINDE 
e UNION CARBIDE 

LIQUID HELIUM 
HANDBOOK 

A handbook that tells you everything 
you need to know about liquid helium. 

It's yours free. It containsinformation 
on protecting yourself from frostbite 

_ and asphyxiation, on preventing equip­
ment damage, and fire hazards. It tells 
you how to handle and store containers 
and how to transfer liquid helium. 

And it tells you much more. 
For your free copy, call 1-800-982-0030 

(in the USA), or contact your nearest 
Union Carbide office listed on the re­
verse side. Ask for the Liquid Helium 
Handbook, form L-14-094. 



WORLD-WIDE OFFICES 

North and 
South America: 
Headquarters 
Helium & Specialty Gases: 

Union Carbide Corporation 
Linde Division 
200 Cottontail Lane 
P.O. Box6744 
Somerset, NJ 08873, U.S.A. 

Tel: (201) 271-2600 
Tix: 150168 
Fax: (201) 271-2699 

Asia: 
Headquarters: 

Union Carbide Japan. K.K. 
Toranomon Mori Bldg .. No. 45 
J-5. Toranomon 5-chome 
Minato-ku. Tokyo 105, Japan 
· Tel : (03) 431-7281 

Tix: J22509 
Fax: (03) 436-5998 

Europe: 
Headquarters: 

Union Carbide Europe S.A. 
15, Chemin Louis-Dunant 
CH-1211, Geneva 20, Switzerland 
I Tel: 022.39.61.11 

Tix: 911302 
Fax: 022.33.84.11 

II 

USA 

.. ?A-LINDE' 
2420 Cami~~••R;;;;;;;.: 
San Ramon, CA 94513:3 

Tel: (415) 866-680ci 
Fax: (415) 866-6912 

222 Pennbright DrivE\ 
Houston, TX 77090 I 

Tel: (713) 872-2100' 
Fax: (713) 872-2301 

Canada r 

::::::,:,:,. 'i .,,,,,,,,:)Jll!/IIILINDE. 
Union Carbid;c7i·~·;:la Ltd . 
4208 97th Street I 
Edmonton. Alberta TEiE 5Z9 

Tel: (403)461-3111 I 
Tix: 037-42741 I 

Mexico I 
! 
I 

"''''''''fll!IILINDE · I 
.:.-.::.-·:;::::~ - UNION CARI/Of f ' I 
Union Carbide Mexic:ana S.A. de C.V 
Division Linde ' i 
Boulevard M. Avila Camacho No. 32 
Lomas de Chapultefl'.ec 11000. D.F. 

Tel: (905) 203-410Cior 596!8855 
Tix 017 72 753 Uf\)CAME I 

! 

Japan l 
1 

.. tMIIIIIIWATAltlil' GAS 
lwatani Industrial Gailes'c~r°b, 
Shin Osaka IN Bldg. i i 
14-5. Nishinakajima 5-chome 
Yodogawa-ku , Osaka I 

Tel: (06) 303-1151 I ' ! 
Tix: IWATOK J264(~G 
Fax: (06) 304-646~ 

' 
B~~~!um I• 

>A ... UCAl.11 

• IJ#KJNCMalDf 

UCAR Specialty Gases, N.V 
Nijverheidstraat 4 
B-2431 Devel I 
. Tel: (014) 58.09.55 ' 

Tix: 32419 , 
Fax: (014) 58.15.0t/ 

Italy 
::y,,,~~UCAl1'I' 

·.'·."•:•:•:•;!.~I l, 
• UNION CARIi!)! 

ltaliana Gas lndustri21li, SpA 
Strada Torino 134 J 

1-10034 Chivasso-Tor:ino 
Tel: (011) 911.39.13 
Tix: 216412 I 
Fax: (011) 88.04.4,!:3 

------------------· .. Corporate Offices: 
Union Carbide Corporation 
39 Old Ridgebury Road 
Danbury, CT 06817-0001 
U.S.A. 

. I 

I 

I 
II 

120 South Riverside Plaza 
Chicago, IL 60606 

Tel: (312) 454-2000 
Fax: (312) 454-2377 

1300 Lakeside Avenue 
Cleveland, OH 44114 

Tel: (216) 622-7300 
Fax: (216) 622-7428 

Union Carbide Canada Ltd. 
5671 McAdam Road 
Mississauga, Ontario L4Z 1 N9 

Tel: (416) 890-2611 
Tix: 069-60238 

Brazil 

~HITE MARTINS 

S.A. White Martins 
Specialty Gas Division 
Rua Mayrink Veiga. 9-25 Andar 
Caixa Postal 455 
Centro. Rio de Janeiro, 20090 

Tel: (021) 211 6127 or 6154 
Tix: (021) 21095 WHIT BR 

Korea 

:/fH.=mll/llllUBl/!J 
•UNK»ICA/IIIIOE 

Union Gas Co., Ltd. 
10th Floor, O.C.l. Bldg. 
No. 50 Sokong-Dong 
Chung-Ku 
Seoul 

Tel: (02) 752-5117 
Tix: UCARSEL K28343 
Fax: (02) 757-4993 

France 

/M..,UCAR 
e UNION CA.lr■IOf 

Union Carbide France S.A. 
4. Place des Etats-Unis 
Silic214 
F-94518 Rungis Cedex 

Tel: (1) 468.707.85 
Tix: 250638 
Fax: (1) 46.75.94.61 

United Kingdom 

/J~G&E 
• .,_, ... Of 

Gas and Equipment, Ltd 
Greenbank Road 
East Tullos 
Aberdeen AB1 4AX 
Scotland 

Tel: (0224) 877409 
Tix: 73103 
Fax: (0224), 879942 

308 Harper Drive 
Moorestown, NJ 08057 

Tel: (609) 778-6200 
Fax: (609) 778-6450 

1902 Dawson Street 
Wilmington. NC 28403 

Tel: (919) 762-6653 
Fax: (919) 791-8610 

Union Carbide Canada Ltd . 
2525 Jean Baptiste Deschamps Blvd. 
Lachine, Quebec HST 1C6 

Tel: (514) 636-464.0 
Tix: 05-823576 

Singapore 
/f~G&E • .,_, ... '°' 

Gas & Equipment PTE Ltd. 
7 4 Kian Teck Road 
Jurong 22. Singapore 

Tel: 2616466 
Tix: 24718 
Fax: (65) 2640198 

GermanyFRG 

/ fl&IIIIIUCAR 
- UNKJN CA/II/Of 

UCAR Specialgase 
Union Carbide lndustriegase GmbH 
Lyoner Strasse 10 
0-6000 Frankfurt 71 

Tel: (069) 6.64.15.30 
Tix: 6997479 

Spain 

!S!i&aARqQNi 
ArgonS.A. 
Calle Orense No. 11-5a 
E-Madrid20 

Tel: (01) 456.11.00 
Tix: 22585 
Fax: (01) 455.43.07 
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I♦ National Research Council 
Canada 

Division of Chemistry 

Ottawa, Canada 
K1A 0R6 

or. Bernard L. Shapiro 
Edi tor/Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, California 94303 
U.S.A. 

Dear Dr. Shapiro: 

Conseil national de recherches 
Canada 

I 
Division de chimie 

I 
. ! 

I 
I 

I 
I 

! 

April 14, 1988 
(received 4/21/88) 

TITLE: iDynamic NMR: temperature calibration 

I 

In dynamic studies, we i need to know accurately the temperature in the probe 
corresponding to the observed spiictrum. While a 10° error on a coalescence 
temperature (T

0
) would not affei::t ~eatly the 6G~ value (error of 2KJ/m:>le on a 

40 KJ/mole value at Tc= 200°K w:Lth L'iu=75Hz) it cotld lead to an erroneous value of 
;I: 1•t: ' 

6S (error of 11 J/( 0 )/mole if 6S = i+20 J/( 0 )/mole in the above conditions). 

We measured the temper;,;ttur~ of a co2c12/Acetone (80/20) mixture under 
typical experimental conditions, : by ~ans of a copper-constantan thermocouple 
positioned inside the 10 mm sample tube at the centre of the receiving and decoupling 
coils of a Bruker VSP 300 10 mm ;prob~, without rotation of the tube or decoupling. 
The temperature inside the probe (cooled by cold N2 gas flow) was controlled by a 
Bruker B-VT-1000 unit. I 

L 

We can see that the er:ror {ncreases at lower temperatures .and is about 10° \___,, 
at ~ 200°K. Fortunately, the te:toiperature errors seem to follow a linear 
relationship. 

I i 

The following table giires 1l:he temperature increase inside the sama mixture 
,when we switch the decoupling co:U on during different kinds of decoupled 13c pulse 
sequences: 

WALTZ 16 wi 1:.h NbE ( 2 ) Broad Band irradiation with NOE( 3 ) 

+ 0, 6°±0 ,2 +4° ± 1 

(1) Delay= Ss; Acquisit.ion i = .Ss (dee. power= 20H; JI-B 2~4.000 Hz) 

(2) decoupling power = !:::o Hj continuously applied; :If- B2~2.800 Hz) 
(3) decoupling power= •:W Hi continuously applied; Jf B2~4.000 Hz) 

I 

' 

These results show tha1:: 
temperature of one's probe befor.1,i 

it jis worth spending time calibrating the 
starting NMR dynamic experiments! 

I 

/pt 

I 

Sincerely yours, 

~~~~ 
I 

Claude Morat 
i 

Canada 
Chris Ratcliffe 

L 
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PHILIPPS-UNIVERSIT1T MARBURG 
FACHBEREICH CHEMIE ! 

I Priv. Doz. Dr. s. E,1e~rger 
I ! 
I ! 
! 

FB CHEMIE• HANS·MEERWEIN·STR.• 0-3
1
11110 M~RBURG 
! I 

I I 

MARBURG,DEN 21.3.88 
TELEFON (08421) 28·1 

DURCHWAHL1 (06421) 28 5520 
TELEXUU72 

POST J::jC>CTORAL POSITIOM AVAILaBLB 

Dear Professor Shai:1:Lro ,i 
I 

We have a postdoct:c>ral position likely from 1. 7 .88 -
31. 12. 89 available .! i 

I 

The duties of the i~•>si tion are: 
I 

- Development o :I: a f departemental NMR-net based on 
Bruker AC-300,, Bruker AM-400, Bruker X32 and VAX 
750. Knowledgn of iUNIX would be ideal. • 
Development oi~ Metal-NMR 

- Application a1Mi Development of 2D-NMR methocls. 
I I 

i 
Candidates with a Ph.D. in Organic/Inorganic or Physi-
cal organic Chemimtry

1 
and strong background in modern 

should write 1::o me and give two references. 
! 

------l-----------··----------------------------
1 i 

POSmOCrOBAL POSl1'.lt011 available immediately tor work on 

Electron Spin Resc\11ano~ (F.SR) studies ot ionomeric membranes. 
I I . 

Experience in ESR ;npeo~oscopy, computer simulations and 

i 
polymers are highl.Jr del\'irable, in that order. The position is 

I 

I 
supported by an NS!? grant and is available £or one year 

I 

I I 
initially, with pc11:1sible extension. 
. I ; 

I ' 
' I • 

i I 
Please send a cur1:·:Lcul!J111 vitae and the names ot three 

references to 1 

IProt~ssor Shulamith Schlick 
I Depat-tment .of Chemistry 

I 
University of Detroit 
4001: W. McNiohola Rd. 
Detroit, Ml 48221-9987 

I 
' i 

or oall 
I 1 

(313) 927r·101i or 927-1258. 

I 

I 



April 15, 1988 
(received 4/21/88) 

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

Dear Barry: 

Lilly Research Laboratories 
A Division of Eli Lilly and Company 

Greenfield Laboratories 
P.O. Box 708 

Greenfield, Indiana 46140 

(317) 467-4000 

C-13/H-1 NMR OF 5-CN AND 3-CN PYRAZOLES 

356-67 

During the course of conducting an SAR study of selected pyrazoles for our pesticide 
- program, numerous derivatives of both the 5-CN and 3-CN regioisomers were obtained. A 

quick inspection of the proton NMR spectra does not provide a reliable distinction 
between these isomers, so we explored the application of the relatively well documented 

f\ method of solvent shift of the pyrazole ring proton· and found an excellent correlation 
· with C-13 nmr shifts. Thus, for our extensive series of pyrazoles H-5 (3-CN) 
experiences a downfield shift of O. 6 ppm (±0. 2) in DMSO-d 6 relative to CDC1 3 , while 
H-3 (5-CN) is comparatively insensitive to this solvent change. This was found to 
correlate well with C-13 NMR data, where C-3 (5-CN) appears at 137-140 ppm, while 
C-5 (3-CN) consistently resonates at 130-132 ppm regardless of R(alkyl) or R1 . 

R1 = OH, NH2, OR (R = alkyl) 

R (alkyl) 

I N 
.,N ~ 

N~ /J s 
3 

R (alkyl) 

' N 
I 

N~ 
3 

The structure of at least one compound was further verified by an X-ray crystal 
determination. We are confident that the C-13 method can be extended to fully 
substituted pyrazoles in the future. Please credit the account of Dr. D. Dorman. 

Sincerely, 

LILLY RESEARCH LABORATORIES 

George E. Babbitt Michael P. Lynch 
Agricultural Organic Chemistry Agricultural Organic Chemistry 
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Dr. Bernard L. Shapiro 

TAMU NMR Newsletter 

966 Elsinore Court 

Palo Alto, CA 94303 

Dear Barry, 

; 

Magic!AnglJ Spinning of Fluoropolymers 
I 
I 

April 4, 1988 
(received 4/22/88) 

This is in response to your ,bentlJ reminder and to forestall any thoughts of an 

ultimatum you might be conterr\platirig ... (We are all appeasers now). Please credit this 

contribution to the subscription ~if Eaktman Kodak Company. 

: ! 

i 
'-.,_____/ 

We have recently come acri\1ss a iclass of fluoropolymers that contain long chains of - L 
1 I 

CF 2-O-CF2-O-CF2CF2-O- in lwhic~ the static 19F linewidth is quite narrow (Fig. 1A). 
- ' t . 

Magic angle spinning leads to :Bxcel
1

Ient line narrowing and a surprisingly well-resolved 

spectrum with plenty of seque11cing l information (Fig. 1 B). The "triplet" corresponds to 

-CF2- in the three possible ·triad sequences and the "doublet" to 19F in the two possible 
I 

triad environments for -CE2-CFr,>-· These assignments were suggested by Mr. W. C. 
1'- I 

Lenhart of Kodak's Analytical T~chncilogy Division. Spinning sidebands are indicated 

by*; the weaker peaks, seen r~1ore ~!early in Fig. 3C, probably stem from end groups. 

I i 

We have obtained high resc;ilutio~ 19F MAS spectra from a large number of 

fluoropolymers, many of them hot readily soluble in conventional solvents. We are now 

beginning to explore the utility }it 201 NOE experiments in these solids. The spectra were 

obtained at 188.2 MHz using a ;dheniagnetics probe with the decoupler channel tuned to 
19F. . 

With best regards, 

Nicholas Zumbulyadis 

Corporate Research Laboratories 
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· ·@:I> Hoffmann-La Roche Hoffmann-La Roche Inc. 
340 Kingsland Street 
Nutley, New Jersey 07110-1199 

Direct Dial 

I 

i 
i 

Altering Overlap Patterns of P~ptide Resonances by Changing The Solvent 

Dear Barry: 

March 23, 1988 
(received 4/23/88) 

One of the projects in our laboratory is the study of a series of 
peptid~ hormones in the size )C"ang~ of 25-35 residues. Ve are using solvents 
with various ratios of methanol/water to discern how these peptides fold, and 
to explore how the preferred strubtures might be stabilized by amino acid 
substitution and chemical modification. We have found that the structures of 
peptides of this size can be dlram~tically affected by the solvent, and that 
chemical shifts can be substantially altered. These changes in chemical shift 
often create differing patterns of overlap among samples of a given peptide. 
Changing solvents, therefore, can i be useful for making assignments. The 
chemical shift differences arE? geherally larger and more diverse than those 
observed following changes in temperature or pH. L 

I 

Although overlap problems co~cerning J connectivity can usually be solved 
by performing additional experiments (relay-COSY, HOHAHA, DQ, TQ), we have not 
had much success in resolving NOE i overlap with exotic experiments (eg. -
relay-NOESY, DO NOESY). In such a case, moving the resonances, by changing to 
a less structure-inducing solvent ~ and observing separated NOEs can at least 
suggest the NOE patterns present ~ithin the overlap in -the stabilizing solvent. 
An example is cyclo8-12!Asp8, Alaf5]-GRF-(1-29)-NH2- In 75% methanol, the 
segment Lysl4_Alal5_Gln 6 is within a series of residues exhibiting NHi-NHi+l 
NOEs. Ve assume that the Lys14NH1..Ala15NH and Ala15NH-Gln16NH NOEs are both 
present and overlapped (Figure lA~. Although they are quantitatively useless, 
we would still like to know it bo~h are really present. The results in 0% 
methanol suggest that they arr:? (Figure lB). 

I 

Ve have observed that differ~nces due to solvent can sometimes be greater 
than those caused by amino aci.d substitutions. Side-chain protons appear to be 
affected to a lesser extent than the CaH and NH protons. This is helpful 
because the latter are not easily ; matched by a direct comparison of the 
spectra (Figure 2). 

1J: 
I I 

oa,dd c. Fry, 
I Department of 
I 

Sincerely yours, 

&~ ~ 
David N. Greeley, and Ross G. Pitcher 
Physical Chemistry 
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0
of cyclo8-12[AspB, 
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CD30H/90% H20/10% D20 pH 3 22.S C, Arrows indicate chemical shift changes 
between the samples, from 0% to 75% methanol. 
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PENN STATE --~ I I 

College of'. Medicine • University Hospital 
The Milton S. Hershey Medical Center • I April 20, 1988 (received 4/22/88) 

Departrilent of Radiology 

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

Dear Professor Shapiro: 

I 

Editor/Publisher 

. I . 

P.O. Box 850 
Hershey, Pennsylvania 17033 
(717) 531-6069 

Characterization of the M~tochohdrial Matrix P-31 Me•tabol'ites 

I 
• . : • I ' . 

We have undertakeri a stud\' • to l characterize the intramitochondrial or 
matrix ~denine riucliotide ~ri~ i i~organl~ ~hosphate P-31 NMR signals. 
Information about the distrib~tion and NMR 0isibility of metabolites 
between the mitochondrial and , cytosolic compartments within the cell 
would greatly aid bur underitandin~ of basic cellular proc~sses and 
interpretation of in vivo and i perfused organ P-31 NMR spectra. 

- -- I 

We used a Bruker AM-400WB spectrometer equipped 1,Ji th. a 20 mm C-13/P-31 
double~tuned probe. Live~ miiochondria were prepar~d from male 

. ' . , I ' . .. 

Sprague Dawley rats after perf~sion of the livers with ice-cold 
mannit~l-sucrose medium cbhti f ning EDTA. The mitochondria (30 mg/ml) 
were maintained at 8°C in ' a 15 mm NMR tube (fitted i~1side a 20 mm tube) 
in ~uffered KCl media contaihing COTA with succinate arid glutamate 
as respiratory substrates .. , At this low temperature, it was onl ·y 
necessary to insert the oxyge~ bubbler into ihe suspension betw~en 
7 min~t~ periods of signal ac~umulation. This allowed for optimal 
shimmirig on the water proton flD which enabled us to accurately resol0e 
the intra- and extramitoch6ndrial inorganic phosphate and calculate the 
pH gradient (Figures 1,2) ~ H~wever, at more physiological temperatures . 
constarit oxygenation in the presence of fluorocarbons is recommended. 
It is interesting to note that the bubbling rate can be monitored by 
observing perturbations ih th~ lock level if D20 is contained •in the 
outer 20 mm tube. An aqu11ous i solution of methylenediphosphonic acid 
contai~ed in a capillary ~as useful as an area and chemical shift 
standard. Due to the instability of the metabolites, T1 values were 
computed fiom a modified ~rogf essive saturation experiment. Pairs 
of signal intensity ra~ios we~e obtained for the corresponding 
repetition times and the flip !angle was optimized, 

! ' i 
The effect of ionic environmeQt was investigated by additions of Mg2~ 
ca2+or M~~ Figure 1 sho~s t~e effect of magnesium on the P-31 spectrum 
of ATP "loaded" mi tochond1· i a oxidizing succi nate and glu - amate, ATP 
and phcisphate have been added ! as seen in 1A. MgCl2 has subsequently 
been added in 18, followe~ by i the addition of excess COTA in lC. COTA 
strongly chelates divalent cations which allows clear separation of the 
matrix from external B ancl y ·ATP resonances. 

i 
The ~ffect of mi tochondri.;,l i~hibi tors, oligomycin and carboxyatract:; l­
o~ide (CAT) are demonstraled ,n Figure 2. Oligomycin blocks mitochondrial 
ATP synthesis while CAT inhibits the adenine nucleotide translocase. ATP 
and phbsphate have been a8ded ! to the "loaded" preparation as seen in 2A. 
Oli96~ycin has subsequentl~ b~en add~d in 28 (note the increase in ADP) 
while 2C shows the effect \ ~f ~oth oligom~cin and CAT. All spectra 
were recorded with 68° rf ·· pul~es at a 0.30 sec repetition rate and over 
1200 accumulations. · : 

An Equal Opportunity University 
I 
! 
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We have concluded that the mitochondrial matrix metabolites are NMR 
visible at 8°C, consistent with parallel enzymatic assays. 
At 25°C it has been more difficult to quantitate inorganic phosphate, 
believed to be due to technical obstacles. The~ of the a-phosphate 
from matrix ATP is as short as 0.2 - 0.3 sec. Finally, saturation 
transfer experiments at elevated temperatures have demonstrated the 
feasibility of using this technique to measure fluxes with isolated 
mitochondria. 
Detailed manuscripts are in preparation. 

Sincerely, 

Susan M, Hutson* 

Deborah Berkich Kathryn LaNoue 

9 ~- 17!1,(o-- ,b .,,}{),[ ; J,·Yf/k 

We:~ld D. Williams+ 

Richard w. Briggs** 

356-73 

* present address: Department of Biochemistry, Bowman Gray School of Medicine 
** present address: Department of Radiology and Biochemistry, 

The University of Florida College of Medicine, Bitnet 
+ please credit to the account of G.D.W. Bitnet 
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THEj UNIVERSITY OF SYDNEY 

DEPARTMENT OF BIOCHEMISTRY 

15 Apr11 1911!1 
i 

aYDNCYK&W.IOOI 
AWTIIAUA 

~ 1021 •wua 
·la.Dai.NYDH\ .. 

11111vusIn OF sYIIIEY. DEPAIIIEIIT OF 1111CtE1USTU 
: 

.!:!il!!!:!!!;htp in Biochelltstry (Biochatcal NMR spectroscopY} 
; . 

Dear Barry, 

We are currentl;r .advertising the above position for which duties will 
consist of educ,titton and research. Staff in our Departaent teach Btocheatstry 
to students in •~tntistry, Medicine, Science, Ph1r111cy and Veterinary Science, 
All 1c1dellic st1rff 1rel full aeabers of the Faculties of Medicine and Science. 
Preference will , lbe for, soaeone with an active research cOMittaent to 
biocheaical NIii spectrpscopy; and other things being equal preference 
wtll be given to appl1,c1nts studying ucro-110lecul1r structure (e.g., 
DIIA/protein int11r1ction). We have I Varian XL/VXR400 spectroaeter and 
AD54000 d1t1 station in the Departaent and a 600 lliz spectr-ter w111 
probably be puri:hased ltn 1989. The successful applicant will c-nce 
duties as soon '111 possible after January 1989. Appointaents to Lectureships 
are usually prc/11tionary and the salary range 1s A$28,693-37 ,434. Applications 
quoting refereru:e nlllllltr, including I curriculim vttae, 11st of publtc1t1ons 
and na•s and rid.dresses of thre1 referees to the Registrar, Untverstty 
of Syd~y. NSll11 2006 ~y 16 Septlllber 1988. 

Yours 1inc1rt1l:111. 

~IA).~ 
PHILIP 11 1 IWCHIEJ. ! 
R »--•-- -» 61.:'.t.--l• ♦•u 

\ 
"----· 

.;, ~-. 
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TAMU NMR Newsletter 
Editor /Publisher: Bernard L. Shapiro 

966 Elsinore Court, Palo Alto, CA 94303, U.SA. (415) 493-5971 

TAMU NMR Newsletter Subscription Rates to Increase. 

For the first time in five years - since the October 1983 - September 1984 Newsletter 
year - it is necessary to raise the subscription. rates. 

The current subscription rate has been in effect since October 1983. The domestic 
letter rate then was 20 cents per oz.; it is now 25 cents, and rates for other classes of 
mail have increased at least comparably. During the last five years, the size of the 
avera~e Newsletter issue has increased from 45 pages (average of the January-May 
issues) in 1983 to 82 pages in 1988. Printing, labor, supplies, and other costs have also 
risen substantially, of course. 

Subscription rate rises would have occurred earlier and more frequently without the 
markedly increased revenues that have been derived from our loyal Sponsors and 
Advertisers. The part that these two strongly overlapping groups (q.v.) have played in 
keeping the Newsletter afloat cannot be overestimated. · They deserve our best thanks 
and continuing support. However, additional advertising remains an important need, 
so please help, directly or indirectly, if you can. 

To come to the point, then, please be advised that effective for the October 1988 -
September 1989 Newsletter year, the annual subscription rate for the TAMU NMR 
Newsletter will be 0S$120.00. The 50% academic/personal discounts will continue to 
be applicable. The new rate will continue to include mailing at Printed Matter (Third 
Class) rates. First class, Air Mail, or other special posting services are available, and I 
will be happy to provide firm quotations on request. 

Invoices for the 1988-89 Newsletter year will be mailed out approximately July 1. If 
you do not receive an invoice by, say, mid-July, please let me know. It will be greatly 
appreciated if you will see that these invoices are processed promptly, for fiscal 
considerations require that subscription funds must be received ( or clear indication 
given me that payment is in the works) by October 1, if your Newsletter mailings are 
to continue without interruption. 

I believe that aside from these fiscal necessities, the Newsletter continues in good 
health. The mailing list continues to grow in a slow, orderly fashion, as it has for lo 
these many years. The self-regulating nature of the mailing list apparently continues 
to be effective (The rapid responses . of the great majority of those receiving the 
notorious 'Ultimatum' notices also suggest that the Newsletter continues to serve 
useful purposes.). No significant changes in the operating policies of the Newsletter 
are envisioned as we now approach the completion of the 30th year of unbroken 
( albeit occasionally 'bent') monthly publication. 

B.L.S. 
1 May 1988 
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Editorial/Policy re 'Used' Material Appearina: in the Newsletter. 
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A subject of concern to several present 'and ~otential TAMU NMR Newsletter participants, as well as 
to myself, is whether the Newsletter ought ito contain material which has recently appeared in the 
formal literature or is scheduled definitely to appear very shortly (i.e., within a few weeks) after it 
would appear in the Newsletter. ! 

! 
I fe~l that a TAMU NMR Newslettc~ir coAtribution should not duplicate, summarize, or abstract 
material which has been published, or which w/

1 
ill appear in the formal literature within a small number 

of w~eks of the Newsletter account. 
I 
I 

On the other hand, let it be firmly emphasized that if the appearance of an article in a journal is several 
months away, a brief account (as an abstract with or without a 'Preprint Available' notice, a separate 
informal account, a selection of matt:rial fyom the manuscript, or what have you) sent in to the 
Newsletter fulfills one of its very important functions. We trust that a participant himself/herself will; 
in each case, apply the criterion of wheither dr not such a technical contribution will communicate some 
subject matter to the Newsletter recipie:ints bbfore they could read it elsewhere. 

I B.L.S. 
1 May 1988 
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GE Performance! 
1H, 134 API; and2D NMR in¼ lwur-aut:ornatically. 

The GE QE-300 does it all­
faster than any other 
NMR spectrometer. 

A 1 H spectrum, 13C spectrum, 
an attached proton test (APT), 
and a 1H-I3C chemical shift cor­
relation map (CSCM). All these 
analyses can be performed in as 
little as ½ hour, on as little as 50 
mg. of sample, for most organic 
compounds. And the QE-300 
does them all - automatically. 

With the NMR industry's 
most advanced automation. 

This performance is made 
possible by the QE-300's auto­
mated software, hardware, and 
powerful MACRO programming 
capability. 

Set-up starts with Autolock. 
Lock on as little as 10% CDCh in 
a 5 mm tube. 

Use Compusbim for touching­
up spinning shims or complete 
shimming with both spinning 
and non-spinning gradients using 

the lock signal or observe FID. 
Autogain optimizes the re­

ceiver gain independently for 
sequential 1H and 13C acquisition. 

After data acquisition, Auto­
phase accurately phases 1 H and 
13C spectra. 

And finally, the analysis is com­
pleted with Autointegrate. 

All these routines can be 
called up from QE-300 MACROs. 
In fact, any QE-300 operation, 
including pulse programs, can 
be implemented via MACROs 
for automatic, unattended sam­
ple analysis. 

And the most complete package 
of hardware accessories. 

The QE-300 is available with 
the industry's most reliable, 
highest capacity ( 100 positions!) 
Automatic Sample Changer. 
Plus, you can add an array pro­
cessor, a variety of hard disks, 
and switchable probes for even 
higher sample throughput and 
performance. 

Structural 
elucidation simplified. 

For many organic molecules, 
the four experiments presented 
above will be all you need to 
determine or confirm molecular 
structure. For more complex 
applications, GE/ NMR offers an 
extensive 13C library with out­
standing search capability. This 
library contains data fr0m over 
10,000 compounds and is cur­
rently being expanded using 
a QE-300 in operation at the 
Aldrich Chemical Company. 

High throughput and 
· performance demonstrated. 

Get all the facts on the GE/NMR 
QE-300. Better yet, arrange for a 
demonstration. Call the GE/NMR 
group at ( 415) 490-8310. Or 
write General Electric Company, 
NMR Instruments, 255 Fourier 
Avenue, Fremont, CA 94539. 

GENERAL. ELECTRIC 
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DL cs;~-FT NMR systems 
. I 

~Ubject: Rf . Sl'jABILlliY 
All of the automation, elegan-: experiments, and high speed computer process-
ing will do nothing for an NMR experiment if the spectrometer is not stable. The .,, . 
Rf section of the spectrometer must be reproducible and clean of spurious signals 
over periods of days for somic:! experiments. 

One of the most demanding e>!periments for spectrometer stability is the reverse 
~etection ( H [Cl) experim~nt 'f ithout C decou~ling. B~tween t~e relatively s_harp 
lines and the low magnitudi=~ of the satellites, this· experiment graphically 
demonstrates the stability of 1i'lhe spectrometer. As the data below shows, a stan­
dard JEOL GSX Spectrometer t1as the Rf stability to do these experiments. 
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*Sample courtesy of Dr. Jeffrey Hoch !Rowland Institut e For Science. lnc.l 

For further information call: 

dEOL ~ 
Serving Advanced Technology 

11 Dearborn Road, Peabody, MA 01960 
(617) 535-5900 




