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• INEXPENSIVE 
5 

• RELIABLE 
• PRACTICAL ........_ ___ ...... • GUARANTEED 

I I I THE BEST POSSIBLE ANSWER FOR LOWER-END NMR SPECTROSCOPY NEED:S. 

COMPARE THESE OUTSTANDING FEATURES 
• I 

OF OUR NEW WG-Smm-THRIFT-7 TUBE: 
• 100% Wilmad inspection of structural parameters. 

• Spinning Reliability. 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 halted data accumulations or scratched tubes. 
Send for your free 5mm Spinner Bearing today. 

• Round bottom is standard. Flat bottom ... no extra charge. 

• Non-Pyrex compatible borosilicate glass. 

• Packaged individually for maximum protection. 

• Standard length is 7". Available in 8" and 9" lengths. 
(Add 115¢ per inch.) 1 

• Immediate shipment from available stock. 1' 

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 spectrometers, but it 
provides exceptional performance in lower­
end spectroscopic investigations and, 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 tail to 

. meet even the most liberal structural stan­
dards used to define them. 
Even with our less expensive 5mm THRIFT 
tubes, you'll soon learn why IT PAYl, TO 
STANDARDIZE ON WILMAD! 

WILMAD GLASS COMPANY, INC. 
Serving the Spectroscopic Af termarket 

Route 40 and Oak Road, Buena, NJ 08310, U.S.A. 

Phone: (609) 697-3000 • TWX 510-687-8911 
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FORTHCOMING NMR MEETINGS 

Symposium on Quantitative NMR Spectrocopy, March 29, 1988, in Las Vegas, Nevada, at the 9th Rocky Mountain Regional AC.S. Meeting (March 27 -
30, 1988); contact Donald M. Wilson (415-620-2415) or Daniel A. Netzel (307-721-2370); For details, see Newsletter 352, p. 78. 

BRSG Meeting on Magnetic Resonance Spectroscopy of Colloidal Systems, April 5-7, 1988; Bristol, UK; contact Dr. N. Boden, Dept. of Physical 
Chemistry, The University, Leeds LS2 9JT, U.K. 

Magnetic Resonance in Colloid and Interface Science, April 6-8, 1988; Bristol, UK; contact Dr. T. Cosgrove, School of Chemistry, University of Bristol, 
Cantock's Close, Bristol BS81TS, U.K. 

29th ENC {Experimental NMR Conference). Apr. 17-21, 1988; Rochester, New York; Chairman: Professor Stanley J . Opella, Dept. of Chemistry, 
University of Pennsylvania, Philadelphia, Pennsylvania 19104, (215) 898-6459. For information, contact Professor Edward 0. Stejskal, ENC 
Secretary, Dept. of Chemistry - Box 8204, North Carolina State University, Raleigh, North Carolina 27695-8204; telephone (919) 737-2998. 

9th EENC (European Experimental NMR Conference), May 16-20, 1988; Bad Aussee, Austria; For further information, write Professor H. Sterk, Karl-
Franzens-Universitaet Graz, lnstitut fuer Organische Chemie, Heinrichstrasse 28, A-8010 Graz, Austria. Sec Newsletter~ 15. 

2nd European Congress on NMR in Medicine and Biology, June 23-25, 1988; Berlin, West Germany; contact Prof. R. Felix, Dept. of Radiology, 
· Charlouenburg University Hospital, Spandauer Damn 130, D-1000 Berlin 19, West Germany. 

XIII Intl. Conference on Magnetic Resonance in Biological Systems, Aug. 14-19, 1988; Madison, Wisconsin. See Newsletter~ 60. * NATO Summer School: "A Methodological Approach to Multinuclear Magnetic Resonance in Liquids and Solids: Chemical Applications", 
August 22 - September 2, 1988; Maratea, Italy; for information, see this Newsletter issue, page 76. 

~ *N 1· · , ) ew 1Stmg. 

All Newsletter Correspondence 
Should be Addressed to: 

Dr. Bernard L Shapiro 
TAMU NMR Newsletter 

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

(415) 493-5971 

Additional listings of meetings, etc., are invited. 

DEADLINE DATES 

No. 355 (April) - - - ~ - - 18 March 1988 

No. 356 (May) - - - - - - - - - 22 April 1988 

No. 357 (June) - - - - - - - - - - - 20 May 1988 

No. 358 (July) - - - - - - - - - - - 17 June 1988 
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Dr. Bernard L. Shapiro 

TAMCJ N'4R Newsletter 

966 Elsinore Court 

Palo Al to, CA 94303. 

Dear Dr. Shapiro, 

November 20, 1987 
(received 12/22/87) 

Re: "Dynamic Multiple Quantum Spectra" 

In recent years there has been a gr<:Ming interest in the use of multiple 

quantum NMR, taking advantage of the relatively simple structure of high-quantum 

spectra canpared with th:)se of conventional single-quantum experiments.. These 

methods have however so far alnost exclusively . been applied to static systems 

which are not affected by exchange processes. To fill up this gap we have de-

veloped a methodology for ccmputing multiple quantum spectra, in the dynamic re- \__, -

gime, . and are in the process of canparing the results with experiments. In the 

theory particular: emphasis is placed on synmetry factorization and usin_;r approx-

imate equations in the slCM and fast dynamic limits. 

As an example we consider the evolution of the dynamic lineshape due to the 

ring inversion process in s-trioxane. dissolved in a liquid crystalline solvent. 

calculated results for the five qu<i111tum order are shcMn in the figure. They 

show the evolution of the spectrum fran 1;:pe slCM exchange regime where it con-
1 

sists of~ doublets due to the four possible M=±3 to M=+2 transitions, up to 

the fast exchange limit where only~ such transitions are allCMed. 'Ihese li­

neshapes are considerably simpler than th::>se for the corresponding singrle quan­

tum spectrum and .emphasize the advantage that this meth:)d may have over conven­

.tional NMR. 

Please credit '.this contribution to Dr. R. Poupko. 

D. Gamliel 
-;;;;.'\/~ 

S. Vega 

Cable Address : Weizinst (Israel) 1 c,p'l:ill~ ))Ill Phone: (054) 82111-83111 1 ,,n~" 31900 • '1i'~" 
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Position Description for an NMR Chemist 
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The Amoco Corporation has an opening for an NMR specialist at the Ph.D. level in 
the Analytical Division of the Amoco Research Center located in Naperville, 
Illinois. The candidate must have an outstanding knowledge of the theory of NMR, 
and the ability to apply this knowledge to the solution of problems involving a 
wide range of organic molecular structures including petroleum fractions, macro­
molecules and monomers. The candidate will be required to have a good knowledge 
of common lD and 2D . techniques in the solution state, and extensive experience 
with the operation of NMR spectrometers. This position involves close interaction 
with a diverse professional staff across the research center, and, consequently, a 
premium is placed on oral and written communication skills. Computer programming 
and interfacing skills, and a background in other analytical techniques would be 
desirable. The candidate will also be encouraged to pursue research in the 
application of multipulse techniques to solids. Contact G. J. Ray, B-5, Amoco 
Corporation, Amoco Research Center, P. o. Box 400, Naperville, IL 60566; telephone 
(312) 420-5217. 
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INDEPENDENCE-MALL WEST PHILADELPHIA , PA . 19105 , U.S.A . TELEPHONE 12151 592-3000 

CABLE ADDRESS : ROHMHAAS TELEX 845-247 TWX 710 -670-5335 TELECOPIER (2151 592-3377 
REPLY TO: 

RESEARCH LABORATORIES 
727 NORRISTOWN ROAD 
SPRING HOUSE, PA . 19477 

(215) 641-7000 
(215) CH 2-0400 

December 1, 1987 
(received 12/24/87) 

ROHM 
!HAAS 
COMPANY 

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

Proton NMR Images of Polymer Retanned Leathers 

Dear Barry, 

We are interested in seeing what NMR Imaging of materials can do 
for us at Rohm and Haas. Recently Dr~ Ralph Hurd from GE ran 
several images of polymer retanned leathers and obtained some 
interesting results. The protori NMR images were obtained on a CSI 
2T using high strength, shielded gradients with an image resolution 
of about 25 micron. The leather pieces were rolled with the qrain 
or smooth side on the outside and the flesh or coarse side on the 
inside. We are probably imaging the water in the sample as the 
leathers are approximately 15-20 % by weight water. 

. \ 

The leather sample shown in figure lA is plue stock (leather tanned \___ , 
with paramagnetic Cr III) retanned with polyacrylic acid. The 
resulting image is very interesting as we s .ee only a light region 
along the flesh side of the piece of leather while the rest o:E the 
sample appears dark, corresponding to a short Tii We didn't 
necessarily expect to see an image at all. of this sample as the 
leather is impregnated with paramagnetic ·chromium. This 
interesting image is possibly due to a non-uniform distribution of 
chromium throughout the leather. 

The leather sample shown in figure lB is pickled stock (leathi=r 
stored in brine solution at low pH) tanne'd with polymethacrylic 
acid. .The image is much clearer and shows essentially two 
different microdomains for the water with the shorter T2 on the 
flesh side and the longer T2 on the grain side of the leather. 
This could be due to a non-uniform distribution of polymethac:rylic 
acid through the sample. Further work is1 in progess to more fully 
understand these proton NMR images. 

Sincerely, 

~ ~rmJJi ~L//~-
Rebecca L. Smith Anton el A'mma 

Please credit this contribution to the Rohm and Haas subscription \_,,· 
of c. T. Hunt. 
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Figure 1 

1H NMR Images of Leather Samples. 
on the outside and the flesh side 
Leather Retanned with Polyacrylic 
with Polymethacrylic Acid. 

The grain side of the leather is 
is on the inside. (A) Blue Stock 
Acid. (B) Pickled Leather Tanned 

Position Available 

The Basic Food _Chemistry Laboratory at the Kraft Technology Center has an opening 
for a Senior Technologist to work in the area of NMR spectroscopy. Duties will 
include operation and maintenance of a Bruker MSL 400 NMR spectrometer. The 
successful candidate will have the opportunity to design experiments and 
interpret results in collaboration with senior technical personnel, train new 
instrument users, and update and improve NMR hardware and software. 

Applicants should have a BS or HS degree in physical science, or equivalent 
experience, and experience in NHR spectroscopy, including NHR of solid and 
semisolid samples. Excellent interpersonal and communication skills are 
essential • . Experience with rf and digital electronics is required. Familiarity 
with the MSL or other Bruker spectrometers is desirable. 

Kraft, Inc. is a leading food and consumer products company with sales in excess 
of $10 billion per year. The Kraft Technology Center, located in the north 
suburban Chicago area, employs about 650-scientist, engineers, and support 
personnel working in the areas of basic and applied research and product 
development, Excellent resources in macromolecular science, computing, 
graphics, microstructure, analytical and information servcices are available. 

Interested applicants · should send a resume to: 

Dr. Bill Croasmun. 
Kraft Technology Center 
801 Vaukegan Road 
Glenview, Illinois 60025 Equal Opportunity Employer K/F 
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The University of Western O~tarib 

Department· of Chemistry 
Chemistry Building 
London.Canada 
N6A 5B7 

December 15, 1987 
(received 12/26/87) 

Dear Barry: 

Structural Elucidat-ion of a Snow Mold Metabolite 
13c COSY of the Biosynthetically-enriched Material 

Here is my belated response to your barrage of colored notes. 
I 

Some years ago, colleagues of mine in the Agriculture -Canada Research Institute on our 
campus were interested in hydrogen cyanide productionl of a low temperature baLsidomycete, 
Coprinus psychromorbidus. During this investigation ci new fungal metabolite was isolated 
from the W2 · isolate by ·Et20 or EtOAc extraction of the culture filtrates and t:he mycelia. 
Chromatography .and crystallization furnished a white solid, m.p. 105-7°C having the 
molecular formula C15H2203, Alvin Starratt, the original investigator, asked me several 
months ago if nmr might be helpful to confirm or refute his proposed structure for this 
metabolite, which he named coprinolone. The 13c spectrum contained the ◄expected 15 
signals including peaks for carbonyl carbon, quaternary, tertiary and seconda,ry carbinyl 
carbons, three methyl, three methylene, three methine :and two quaternary carbc,ns, none of 
which are sp2 . Thus, coprinolone is tetracyclic. , 

Directly bonded carbons and hydrogens were identif~ed by heteronuclear correlation and 
I expected to wrap up the structure with INADEQUATE experiments but such was not to be for 
reasons that are unclear to me. These spectra led to Skeleton A plus a -CH2CH2- and a 
CH3 -c- . However with the resu 1 ts from a long range , heteronuc lear corre latic,n ( XCORFE) , 
the part-structure could be extended to B 

< : 

~ 
A OH . 

An incorporation experiment with [l,2-13c2 Jacetate furnished labelled material, 4% 
incorporation, whose 13c spectrum revealed the pr~sence of 6 intact ac,etate units 
compatible with structure c. The . labelling pattern was similar to that fou11id for other 
metabolites formed through a protoilludyl intermediate. To establish the entire carbon 
skeleton a 13c COSY spectrum was obtained and showed all but two linkages(~ and E in C) 
which, however, had been demonstrated by our earlier . experiments. ; Thus structure C was 
confirmed and coprinolone represents the first example of an oxygen-bridged pr◄::>toilludane. 

The stereochemistry has been defined by noe difference, spectra. 

J.B. Stothers 



More and more labs are looking into the 
.G 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 QE-300 system you 
will not have to accept a compromise system that 

300 MHz to 200 MHz comparison 

~ 
(plottedatequlvalent Hz/cm scale) 
of the olellnlc region of Llnalool 
resolving all four protons clearly 
at 300 MHz.Improved signal to 
noise ratio can also be seen. 
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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 QE-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 
QE-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. 

lou set the specs. 
1#created 

the ~stem. 

T he GN Omega Series 
- 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 memory, the Alpha HDR. 

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

The GN Omega Series -
backed by GE quality, reliability 
and toll-free telephone support. 
For information or a demonstra­
tion, call ( 415) 683-4406 or write to 
GE NMR Instruments, 255 Fourier 
Ave. , Fremont, CA 94539. 

Ethernet is a registered tradema rk of Micorn-Inrerlan , Inc. 
UNl)( is a registered trademark of AT&T Bell Laboratories. 
Sun•Microsystcrn, i, a registered trademark 

ofSun •Microsysrcms Incorpor-dted. 
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THE UNIVERSITY OF TEXAS AT CALLAS 

CHEMISTRY 

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

Dear Barry: 

BOX 830688 RICHARDSON, TEXAS 75083-0688 (214) 690-2901 

4 January 1988 
(received 1/7/88) 

Title: Pseudo N-Dimensional NMR 

For some years now carbohydrate chemists have used high-field 
1

H-
n.m.r. to determine oligosaccharide structures. Resonances arising from 
"reporter groups" in the molecule (including anomeric protons and H2 of 
mannose residues) have shifts and coupling constants sensitive to ring 
configuration and linkages to and from neighboring residues. Structures 

353-9 

can be determined by comparing these resonances to 13hose arising from model 
compounds of known structure. On the other hand, C-n.m.r., while circum­
venting many of the problems associated with proton spectra (such as over­
lapping resonances), suffers from the disadvantage of low sensitivity, 
making the acquisition of spectra of mg quantities of material difficult or 
impossible. We initially sought to dr~elop a method which shares many of 
the advantages of both H-n.m.r. and C-n.m.r. Our solution has been to 
study the carbonyl 13rbon resonances of peracetylated derivatives. These 
carbons are easily C-enriched during the peracetylation reaction and are 
surprisingly sensitive to structures in the pyranosyl ring. For the purposes 
~~ r 1lating changes in structure to changes in shifts, we have used COSY and 

C- H shift-correlation spectra to assign these carbonyl resonances to 
specific acetyl substituents. Fig. 1 shows the sensitivity of the carbonyl 
resonances in peracetylated galactose residues to changes in the structure 
of the parent molecule. After having made similar assignments in over 30 
parent structures, we came to the initial disappointing conclusion that given 
the spectrum of an unknown, it was often impossible to identify substructures 
by looking only at the carbonyl carbon resonances. However, when one includes 
the shifts of pyranosyl ring and acetyl methyl protons to which these carbonyl 
carbons are coupled, then unique patterns emerge. Fig. 2 illustrates this 
for 4 different residue types. Shifts along the edges of the cube correspond 
to shifts of carbonyl carbons, pyranosyl ring protons and acetyl methyl protons. 
Different types of data points represent the different assignments (i.e. open 
circles, ClAc, filled circles, C2Ac, etc.). Hence, rather than trying to 
identify residues on the basis of these one dimensional shifts, one instead 
uses a pattern in three dimensional shift space. Residue and linkage types 
can be identified in a pattern recognition fashion. 

AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION UNIVERSITY 
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Dr. Bernard L. Shapiro Page 2 1/4/88 

An obvious extension is to include other discriminating NMR variables , ,, 
into the scheme. For example the proton NOE' s or carbon T

1 
's may be c,f 

help in distinguishing a e1~4 linked glucose from a similarly linked galac-
tose residue. Unfortunately, with the addition of more variables, onei can 
no longer generate the type of plots shown in Fig, 2 (which usually turn out 
to be great eye-catchers in seminars) and one must then speak of pattE~rn 
recognition in "n-dimensional NMR parameter space". 

WJG/ha 
Enclosures 

t.3'.•(6'.l .... ll·AC·/J·GaKl--'.l)a-GICNAC 

Sincerely 

Warren • Goux 
Associate Professor 

of Chemistry 
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TU Delft 
Delft University of Technology 

Professor B.L. Shapiro 
""TAMU NMR Newsletter 
966 Elsinore Court 
PALO ALTO, California 94303 
U.S.A. 

Your reference and date Our reference 
JAP/mk/565 

Faculty of Chemical Engineering and Chemi·atry 

P.O. Box 5045 
2600 GA Delft, The Netherlands 

Office telephone 
(015) 785892 

Julianalaan 136 
2628 BL DeWt, The Netherlands 
University switch board: 
(015) 789111 
Telex 38151 butud nl 

Date 
December 17, 1987 

( ....._____., . 

(rece:Lved 12/28/87) 
Subject 
11B "41{ on .onoborate esters of 

Sub-division 
Laboratory of Organic Chemistry 

~,2-d:t.ethyl-1,3-propanediol 

Dear Professor Shapiro, 

We recently performed some 11B NMR measurements in aqueous solution on 
mixtures of boric acid and simple diols, which serve as model systems for 
borate esters of sugar acids and aminosugar acids. 
While investigating the pH dependence of 2,2-dimethyl-1,3-propanedioll borate 
ester formation (Fig. 1), an interesting phenomenon was observed. At pH 6.6 
a signal appeared which shifted from -2.5 ppm to -18.4 ppm (H3 B0 3 : 0.0 ppm) 
upon going from pH 6.6 to pH 11 (Fig. 2). 
The linewidth decreased from 260 to 10 Hz, which suggests that the boron 
atom is more symmetrically surrounded at high pH. 
Since a chemical shift of -18.4 ppm is characteristic of a 1,3-bidentate 
monoborate ester, the pH dependable chemical shift has to be ascribed to the 
equilibrimn between the B0 L and B·-1 ester of 2,2-dimethyl-1,3-pro:panediol 
(see Fig. 1). 
This is, to our knowledge, the first time that the existence of a B0 L borate 
ester and the equilibrium between a B0 L and B-1 ester is clearly 
demonstrated with 11B NMR. 

Yours sincerely, 

i J 11 ~ ·1-~l/'J'!rS"'· 

J. van Haveren 
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Fig. 1. Equilibria between 2,2-dimethyl-1,3-propanediol (L), boric acid (B 0 ) 

and borate (B-) in aqueous solution. 
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Fig. 2. 11B chemical shifts (B(OH) 3 : 0 ppm) as a function of pH for the 
equilibria B0 L + OH- t t B-L (L is 2,2-dimethyl-1,3-propanediol) and 
B0 + OH- C ., n- as observed in a sample containing boric acid 
(O.l mol/1) and L (1 mol/1). 



DEPARTMENT OF HEALTH & HUMAN SERVICES 
I 

Dr. Bernard L. Shapiro 
Editor/Publisher 
TAMU NMR Newsletter 
Palo Alto, CA 94303 

I 
I 

Publlc Health Service 

Natlonal lnstltutlH of Health 
Natlonal lnstltut,it on Aging 
Gerontology Re:search Center 
4940 Eastern Av·enue 
Baltimore, Maryl!and 21224 

December 17,1987 
(received ,1/7/88) 

31 P NMR Studies of Muscle Metabolism in Humans 

Dear Barry: 

We have been investigating forear~ musde metaboHsm i~ human -volunteers usin~ 
31 P NMR on a 1.9 T Bruker Biospec system. One of the protocols that we use consists 
of gripping a hand-dynamometer (which we demagnetized so . that it can be used 
inside the magnet) at 30% of maximub capacity while spectra are collected every 30 
seconds using a 4-cm surface coil placJd over the flexor muscle. The dytiamometer is 
interfaced to a PC which monitors tlie contraction and a digital display unit which 
helps the subjects to sustain accurate ! contractions. After 3 minutes of exercise, the 
subjects rest for 3 minutes and the process is repealed a second time. The time _course 
of the phosphocreatine (PCr) to inorgahic phosphate (Pi) ratio and the intracellular pH 
during exercise and recovery is showri in Figure 1. Our data to date indicate greater 
individual differences in intracellular ~H than PCr/Pi ratio in the volunteers that we 
have studied. We are initiating a longitudinal study of our volunteers to delineate the 
influence of age on muscle metabolism!. . 

Please credit this contribution to DJ Gunther Eichhorn's account. 

Sincerely, 
.. 

~ 
Rajasekharan P. Pillai 

I 
\ "----'. 
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NMR SAMPLE TUBES 
Consistency: Dimensional uniformity guaranteed by 

100% inspection. 
Precision: Diameter tolerances within .0005"; Camber as low as 

.00025" TIR; Wall variation within .001" TIR. 

9 10 11 

Quality: A characteristic imparted by carefully controlled ~ 
manufacturing and inspection procedures by 
which the tube is classified. 

Value: Routinely attaining the most desired results 
at the most reasonable cost. 

Our 5, 10 and 12 MM 0.D. NMR Sample Tubes offer / 
the most VALUE for your research dollar. 

Call or write for Free samples and literature 
Now ... you'll be pleased that you did. 

~,\1111 ,J1M, 
~-~ ~ ~ ===== = 

NEW ERA ENTERPRISES 
P.O. BOX 425 • VINELAND, NJ 08360 

PHONE: 609-794-2005 
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The College of Liberal Arts and Sciences 
Dcpa rtmcnl of C hemist ry 
Box ll -60, Room 151 
21~ (ilcnhrook RoatJ; 
Slorrs, Co1111c~1icu1 06268 

30 December 1987 
(received 1/4/88) 

Sidechains flapping in the (nematic) breeze 

Dear Prof. Shapiro: 

The relationship of a polymer's sidechain to its backbone underlies a 
variety of physico-c:hemical attributes of macromolecules. One . 
frequently speaks of the sidechain being (dynamically) •decoupled• from 
the backbone. The extent of motional decoupling is directly related to 
the nature of the intran1olecular constraints. To a large extent these 
constraints are dominated by t he dihedral angle energetics associated 
with the bonds in the sidechain. And, at short distances steric or 
excluded volume considerations come into play. 

For the n1ost part, NMR investigations of this aspect of polymer 
structure involves an analysis of the rn olecular dynamics of the 
different fragments of the polymer; i.e ., detailed interpretations of NivlR 
relaxation tirnes. Here we illustrate that incompletely averaged 
quadrupolar interactions in a nematic solution of a homo polypeptide 
may be used to quatitatively examine the behavior of specifically 
la.belled sites on the sidechain. 

The figure shows the quadrupolar splittings from -CD3 groups 
tenninating the sidechains for a homologus series of ethylene glycol 
esters of the polypeptide poly(-L-glutaniic acid). The polymer (~20 ?. by 
wt. in chloroforn1) spontaneously forms a liquid crystalline solution (the 
helical backbones align parallel to the magnetic field). The residual 
anisotropy of the motion of the teliminal methyls in the sidechains 
(-CH2CH2COO-(CH2CH20)n -CD3, where n "' 0 to 4) may be read directly 

fron1 the magnitudes of the quadrupolar splittings in the 2H NMR 
spect1-a. One may model the splittings via a configurational average 
over all of the sidechain conformations and from the comparison of 
calculated and experin1ental splittings, surmise the extent ot 
"decoupling" between the sidechain and the backbone of these polymers. 

Very truly yours, ;;? 
1
/4 

--&fJ ~iud/uJ 
Edw~d T. Samulski 

P.S. After 1 January 1988, my permanent address is: 
Department of Chemistry 
University of North Carolina 
Chapel Hill, NC 27599-3290 

\ .,____.. 
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{_,•~ DEPARTMENT OF HEALTH &. H!JMAN SERVICES 

-<:::z~ 
Public Health Service 

January 12, 1988 (received 1/15/88) 

Bernard Shapiro 
Editor, NMR Newsletter 
966 Elsinore Court 
Palo Alto CA 94303 

Title: NMR Studies of Proliferatin~ Cancer Cells 

Dear Barry: 

National Institutes of Health 
National Cancor Institute 
Bethesda, Maryland 20892 

Your pink "reminder" tells me that you are· having a nice time "in retirement" in 
sunny California, congratulations! 

1 

I would like to report the latest improvement to our "gel thread" perfusion method 
for studying metabolism of intact cells by NMR. Originally we used agarose gel (0.06%) 
to embed cells grown in culture (1). Although the method is now widely used (2), it has 
been criticised because it is not good for anchorage-dependent cells, since they do not 
anchor to agarose gel, (3), and because it does not allow the observation o(proliferating 
cells, only of cells already grown and trapped but not dividin_g (4). 

In our original paper we pointed out that other gels could be used in the same 
manner. We have now shown that cells can be trapped in natural basement membrane gel 
(or Matrigel™) thread, at low densities, and that they continue to divide indefinitely under 
these conditions (5). This was shown bymicroscopy as well as by direct 31P NMR 
observation-of the metabolite signals. Most cells have receptors that bind components of · 
the natural protein gel, and allow many experiments to be carried out that were not possible 
with the agarose gel, particularly for observing effects on cancer .cells that occur over 
periods of days, such as effects of hormones. In a sense the growing conglomeration of 
cells in basement membrane gel is a "model tumor" for noninvasive studies of metabolism 
by NMR. 

Yours sincere! y, 

?___,-
s. Cohen 

Biophy Pharmacology Section 
References: 

1. D. Foxall, J.S. Cohen, and J.B. Mitchell, Exptl. Cell Res. 154, 521 (1986). 
2. W. Egan, in Phosphorus NMR in Biology (C.T. Burt, ed) CRC Press, Boca Raton,, 

FL, 1, 135 (1987). 
3. N. Neeman, E. Rushkin, A. Kadouri, and H. Degani, Proc. SMRM 1,274 (1987). 
4. R.J. Gillies, T.J. Chresand, D.D. Drury, and B.E. Dale, Rev. Mag. Res. Med. 1155 

(1986). · 
5. P.F. Daly, R.C. Lyon, P.J. Faustino, and J:s. Cohen, submitted -for publication. 
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How to bring true computer power 
to your NMR research 

splays and a 
f0r, enhancing 
pefjormance. 

UV-Vis/NIA UV-Vis Data Systems Atomic Absorption 

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 800-231-5775. 
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. 

NMR LC GC @ 
INTELLIGENT SOLUTIONS FOR YOU varian 
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Spectroscopy Imaging Systems Corporation 
.-\ .foi11t \h1/11n· ,~{ \ 'aria11 a11d Sie111e11s 

Stimulated Echo Localised Spectroscopy 

(received 12/24/87) 

Dear Barry, 

The stimulated echo sequence has undergone a revival in the last three years and is now 
being used for both imaging and localised spectroscopy experiments [1,2]. A timing diagram 
is shown in Figure A for the version used in localised spectroscopy. It provides an attractive 
alternative to the ISIS method for proton spectroscopy, because it does not suffer from the 
dynamic range subtraction problem and naturally provides T2 filtered spin echo spectra. 
Recently, I coded this sequence for our instrument, and was a little dismayed to find that it 
did not perform quite as well as advertised. The problem was the presence of small spurious 
peaks from regions outside the anticipated localised volume (ROI). A second symptom was 
the presence of spurious hash around the base of the (true ?) peaks. Hash is normal and is 
often blamed ( correctly) on eddy currents but in this _case the effect ·was worse than with the 
corresponding ISIS technique. These symptoms became markedly more pronounced as I 
extended the acquisition time and varied with the settings of the delays D2 and D3 for a con­
stant acquisition time. 

A 
P1 P2 PJ 

TYPE: SHAPED n'PE: SHAPED TYPE: SHAPED 
FF POWER: TPWRI POWER: TPWR2 POWER: TPWRJ ECHO 

lRANSMITTER 
OFFSET 

TOX 
TOZ 

TOF 

TOY 

STATUS 

A B C D 

G( G2R Gf GZ GXRGYR 

GRADIENTS 

D2 03 02 

Th!E 

DI AT 

SEQUENCE: VOSY 

1120 Auburn Street, Fremont, California 94538 (415) 659-2600 
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Some investigation bas led me to art analysis of the problem and a cure, but to explain it I 
have to introduce some terminology to de~cribe the sample and the different pulse ,experi­
ments that different regions of ~he _sample experience. '!11~ !first concept is "topological 
equivalence". The relevant equatmn IS shown below and md1oates that any sample can be 
divided in to 27 volumes that experience different things when bne carries out a plane:_ selec­
tive localised spectroscopy experiment. 

B 

LOCALIZED 
REGION 
SELECTED 
AT THE 
INTERSECTION 
OFn-lE 
SLICE 
PLANE 

SLICE 
SELECTION 
IN ORTHOGONAL 
PLANES 

PART OF THE 
PROB

1
LEM IS TO 

-~-,_~¢.=?. :;.Pi=t:~"""" REM9VE 
---CON1iRIBUTIONS 

FROM SIGNAL 
I 

EXCIT\ED IN 
n-JES . REGIONS 

For the stimulated echo experiment one region (the desired ROI) experiences three 
1 plane selective 90° pulses and all other regions experience non6, one or two of these pulses 

I 

and give rise to zero signal, an FID or a spin echo. These unwanted signals from the FIDs and 
, I 

two pulse spin echoes are largely dephased by the gradient pulses used for slice selection. 
' Another insidious problem that occurs is that multiple signals ke also generated from the 
, ROI, because the 90° pulses divide the total NMR signal from this region in to components 
'· that "echo" at different times. The tricky thing is that the timing bf the unwanted echoes gen-
i I ' I 

erated t;romthe ROI corresponds to that for the two pulse spinJechoes formed from r,egions 
outside the ROI. My tentative assignment of the signals to the symptoms is as follows: Spuri­

. ous signal from outside the ROI comes from magnetisation that is not completely dephased 
1 by the gradient pulses and the hash around the true spectrum ftiom the unwanted secondary 
1 echoes generated within the ROI. This would explain why the lengthening· of the acquisition 

time had a bad effect, I was simply extending it sufficiently to ! ollect the unwanted echoes. 



I'\ The delay times D2 and D3 change the timing for the unwanted echoes and some combina­
tions cause the problems to move into the acquisition window. The cure is a phase cycle sug­
gested to me by Gareth Barker and Tom Mareci (Uruversity of Florida, Gainesville). The 
cycle was originally devised by Richard Ernst (ETH Zurich) I believe. It is as follows: Pl: x, 
-x, x, -x, x, -x, x, -x; P2:x, x, -x, -x, x, x, -x, -x; P3: x, x, x, x, -x, -x, -x, -x; RCVR:x, -x, -x, x, -x, x, 
x, -x. This cancels contributions from two pulse echoes and FIDs formed from the total NMR 
signal and preserves the desired stimulated echo. Figure C shows an image and localised 
spectra from a phantom containing "Australian Hair Salad" obtained at 4.TI. The recipe is: 
equal parts by volume water, benzene and acetone, spiced with 5 mM CuSO 4 and a pinch of 
chromium acetylacetonate. The mixture has not exploded so far and we believe it to be safe, 
though one should not drink it because benzene is a carcinogen. The funny lines along the 
meniscus between the two phases in the image are a three way chemical shift artifact, ciue to 
the partition of acetone between the two phases. The idea for using a two phase liquid system 
was also stolen from the Gainesville group. 

[1] T.H.Mareci, W.Sattin, KN.Scott & ABax (1986) J. Mag. Reson, 67, 55 

[2] R.Kimmich & D.Hoepfel (1987) J. Mag. Reson. 72, 379 

Yours sincerely, 

J) L. 4c« uJ I . 

C 
1 

2 

3 
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Leiden, decernber 16, 1987 
(received 1/6/88) 

Professor Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Pelo Alto, California 94303 
U.S.A. 

Carbon-Carbon Coupling Constants in Indole. 

Dear Professor Shapiro, 
For our bio-organic studies we needed L-tryptophan, which is 

selectively isotopically enriched in the indo e nucleus. Starting 
from simple enriched compounds we have p i. epared indoles 99% 
isotopically enriched with 15 N at position l land with 1 3 c at the 
positions 2, 3 and 4. These indoles have been converted 
biosynthetically in 100% yield into L-tryptophanl,2. 

The 49. 9 MHz lH-noise-decoupled 13c-NMR spjectra (Jeol FX 200) 
of the 13 c-enriched indoles showed one strong peak at the 
expected ch e rn i ca 1 shift v a 1 u e . In the spec t t, urn of ( 3 - 1 3 C) in cl o 1 e 
five of the seven non-enriched carbon atoms appear as a doublet 
(Fig. 1). The signal of C4 is expected not to sho~ much 
splitting, because it is bonded to C3 via two carbon-carbon bonds 
and 2J(C-C) couplings generally are very small3. The other 
singlet should correspond with CS accordin to the assignment 
pre v i o us 1 y reported 4 . The fact that 3 J ( C 3 :.. C 51) < 1 Hz seemed very 
strange to us because 3 J(C - C) coupling co stants of tran:soid 
carbon atoms in aromatic compounds generally are abo~t 5 Hz 3 . In 
order to check the assignment, we have performed a two­
dimensional 13c-INADEQUATE experiment ~ith natur~l abundance 
i n d o 1 e in CDC 1 3 ( F i g . 2 ) . We h:a v e add e d a t r a c e o f Fe ( a c a c h t o 
the solution in order to increase the rela k ation rates of· the 
carbon atoms. From this experiment it i J evident that th• 

' I 

assignment, originally proposed for CS and C6 has to be changed. 
I 

Our re-assignment is in complete agreement with the results 
recently published by Morales-Rios et al 5 . l1J(C-N) and 1J( C-C) 
coupling constants that we have obtained from both one- and two­
dimensional 13 c-NMR spectra are listed in the Table. 

6 

311 

~ 5 J 
I "'-'''"'~,, ___ ..,..._, _ __,... IJ :":r:: 

7 

130 120 110 100 ppm 

Fig. 1: 49.9 MHz 13~-NMR spectrum of (3- 13 C)"ndole. 

Sincerely yours, 

E.M.M. van den Berg J. Raap C. Erkelens F. J. Lugtenburg 



Table: lJ(C-C) and lJ(C-N) coupling constant values (Hz) of 
:0 indole (resolution 1. 5 Hz). 

a 

C: 

1a 
C2 -C3 68 
C3 -C3a 53 
C3a-C4 60 
C4 -cs C 

cs -C6 56 

11b 
69 
54 
62 
57 

C6 -C7 
C7 -C7a 
C7a-C3a 
C2 -Nl 
C7a-Nl 

1a 
60 
64 
53 

15 
15 

Obtained from the two-dimensional 13c~INADEQUATE experiment 
in CDCl3 with natural abundance indole. 
Obtained from the 1H-noise-decoupled 13c-NMR spectra of 
(1-15N)-, (2-13c)-, {3- 13c)- and (4-13c)indole. 
Because of the small chemical shift difference between C4 
and CS, 1J(C4-C5) could not be determined from the INADEQUATE 
spectrum. 

2 6 L. 5 7 3 

7a 3a 

·•---,---·• 
13'3 130 125 120 115 110 100 

fig. 2: l3c-INADEQUATE spectrum of indole in CDCl3. 
(Bruker-WM-300) 

References: 
1. E.M.M. van den Berg, A.U. Baldew, A.T.J.W. de Goede, J. 

Raap and J. Lugtenburg. In press in Reel. Trav. Chim. Pays-Bas. 
2. to be published. 
3. J.L. Marshall: Carbon-Carbon and Carbon-Proton NMR couplings. 

Application to Organic Stereochemistry and conformational 
analysis; Verlag Chemie International, Deerfield Beach, Florida 
(1983). 

4. R.G. Parker, J.D. Roberts. J.Org.Chem., ~. 996 (1970). 
Sa. M.S. Morales-Rios, J. Espifieira and P. Joseph-Nathan. 

Magn. Resonance Chem., 25, 377 (1987). 
b. M.S. Morales-Rios, P. Joseph-Nathan. TAMU-NMR-newsletter, 

348, 28, (1987). 
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DE GUIGNE 
TECHNICAL CENTER 

ENVIRONMENTAL SERVICES 
Stauffer Stauffer Cher7ical Corr1pany 
~ 1200 S. 47th St. / Richmond, CA 94804 I Tel. (415) 231-1000 I TWX (910) 382-8174 (_ . 

January 6, 1988 
(received 1/7/88) 

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

Subject: ·11 Tautomeri c Forms of D-Arabi nose 0xime 11 

Dear Barry: 

The mutarotation of Z-D-arabinose oxjme (!_) to E-D-a 
1
abinose oxime (_g_) is 

subject to general acid and specific base catalysis ~nd these reactions are 
postulated to proceed via one of a number of cyclic N-arabinosylhydroxylamine 
intermediates (1 - 6)1. The solution structure of _!_ jhas been studied by 
lH NMR2 and 13c NMR°"! spectroscopy, but the presence of cyclic structures 
have not been detected. I 
With the aid of D-[1-13c]arabinose oxime, the postul~ted intermediates have 
now been observed. Spectrum A is the lH decoupled 100 MHz 13c NMR spectrum 
of D-[1-13c]arabinose oxime (at 30°C) from 60 to 158 jppm. The enriched C-1 
carbon of the Z (1) and E (2) acycli~ forms, which comprise 22.7 and 74.1% 
of the equilibrium percentage respectively, resonate \at 154.4 and 153.5 ppm 
(Figure 1). Spectrum Bis the 91 t~ 97 ppm region o{ Spectrum A clearly 
showing the four cyclic forms. The tentative assignments based on 1Jc,H 
coupling constants of these forms fo,llow: 

l= a-furanose (96.7 ppm); i= s-furanose (94.7); i= s-pyranose (92.6 ppm); 
and 6: a-pyranose (92.0 ppm). The equilibrium percentage at 30°C of these 
forms are: 1, 0.7%;!, 0.3%;i, 0.4%;.§_, 1.8%. The \solution conformation 
and tautomeric equilibria of the four aldopentose ox·mes will be the subject 
of a future report. 

Sincerely, 

Jm-Jt?r;yder 
1. P. Finch and Z. M. Merchant, J. C. S. Perkin 

C. ,K7sng 

II., 199, (1982). 

2. P. finch lnd Z. M. Merchant, J.C. S. Perkin I., 1682 (1975) . 

. 3. W. Funcke and C. von Sonntag, Carbohyd. Res.,~, 247, (1979) 

mn 
attachment 
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Figure 1: (A) 100 MHz lH-decoupled 13c NMR spectrum of D-[1-13c]arabinose 
oxime in 2H20. The two signals at 154.4 (!) and 153.5 ppm (_g_) represent 
the Zand E isomers respectively. (B) The 91-97 ppm region of the 13c NMR 
spectrum of D-[1-13c]arabinose oxime, showing the presence of the a-furanose 
(]), e-furanose (_!), e-pyranose (~) and a-pyranose (~~forms. 
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DEPARTMENT OF CHEMISTRY 
NEWARK, DELAWARE 19716 

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

January 5, 198 . 
(received 1/l~/88) 

''Herzfeld-Berger Analysis of Polymers and Blue Hen Flies Coop." 

Dear Barry: 

The installation of our Bruker MSL-300 spectrometer is virtually 
complete. One of the first successful experiments! carried out with this 
.instrument is a 13c CP/MAS analysis of a commercial material, Hytrel lW56, 
made by E. I. du Pont de Nemours and Company. We used a "slow" spinning rate 
to determine the principal chemical shift tensor elehlents from the sid1~band 
intensities (1). We analyzed the three resonances wh6se isotropic shifts are 
at 129 ppm (protonated aromatic carbons), 133 ppm I (nonprotonated aromatic 
carbons) and 164 ppm ( carbonyl carbons). A typical spectrum and calculated 
results for the principal elements are listed in the attached table. The \,,..,,, 
difference in chemical shift elements are comparablJ to those publisheid by 
Jelinski et al. (2) for a similar poly(bJ tyleneterephthalate) ­
poly(exybutyleneterephthalate) copolymer. As one can l easily see, it is quite 
simple to use a system such as the MSL-300 to sepa!rate the resonances for 
sideband analysis in a complex system. I 

On another note, one of the "Blue Hens" has flown the coop. Dr. Lila 
Gierasch has moved to the Department of Pharmacolog~ , University of Texas, 
Southwestern Medical Center at Dallas, 5323 Harry · ines Blvd., Dallas, TX 
75235-9041. The 9th Annual Blue Hen NMR Conference (in which Lila played a 
major role) will be continued by the remaining "Blue Hens". It is scheduled 
for early June. 

Cecil R. Dybowski 

Gzci,L-
(1) J. Herzfeld, A. 

. (2) L. Jelinski, F. 

Best wishes, 

~~ Crecely Jon Kauffman 

1" :;r ~ r'tV;jf,w,,:,L 
Berger, J. Chem. Phys., 73, 6021 (1980). 
Schilling, F. Bovey, Macromolecui es, ~' 581 (1981) . 
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DUPONT HTTREL 405G C-13 CP/HAS SPECTRUM !SPINNING AT 1500 HZJ 

0 
11 
C 

I 

RES UL TS OF SIDEBAND ANALYSIS ON HYTREL 4056 

a ·129 ppm 133 ppm 164ppm 
lso 

O'n 33.0 + 8 40.7 + 10 85.0 + 11 

0'7y 144 +8 147 + 18 202 +7 

a~"t 211 +8 239 + 9 205 +7 

(jll - O'xJ<. 178 + 16 198 + 19 120 + 18 

O'n - O'ci (2) 187 203 132 
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DEPARTMENT OF: CHEMISTRY-·-

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

Decembe ri 29, 1987 
(received 1/2/88) 

1101 UNIVERSITY AVENUE "-....~ -·· 

MADISON, WISCONSIN 53706 

Re: Calibration of yB2 at Low Decoupler Powers 

Dear Barry: 

Recently we needed a reliable calibration of yB . for low decoupler powers, 
as a prelude to doing the Freeman/Bax long range coupling experiment (1). 
Clearly the usual double quantum experiment (Bruker jcalls it DEC90) would not 
work, since the decoupler power in the long range coupling experiment is 
necessarily set so that yB2 < lJ. Our solution was Jsimply to do an SPT experi­
ment (2), thereby exploiting the selectivity inherent in weak B2 fields. 

A possible complication could arise from signal J not due to polarization 
transfer~ i.e., those signals arising directly from \equilibrium (or steady 
state) be magnetization. Such signals are readily removed by alternately 
adding and subtracting signals, while holding the t fiansmitter phase constant, 
analagous to EXORCYCLE. The required phase alternation of the SPT signals is 
then obtained by switching the decoupler frequency ~etween the two C-13 
satellite frequencies in the proton spectrum, on alternate scans. Unlike the 
double quantum experiment, where one looks for a nu i l to determine the 90° 
pulse, in this experiment it is a maximum that one is seeking, which occurs for 
a 180° decoupler pulse. The method can be used wit~ any sample, although one 
which gives reasonable S/N in a relatively few scan~ is clearly more convenient. 
The rrultiplicity of the carbon signal is unimportant, unlike for the double 
qua.ntum experiment. The experiment is shown schema ti ca.lly in the sketch below. 

Please credit this to the account of Tom Farrar l 

,0 

'10) 

¢, 

~~ 
Bruce Adams 

e.9.~ 
E. J. Ai:lams 
(no rel~tion) 

(1) Ad Bax and Ray Freeman, JACS, 1982, 104, 1099. 

Sc.M, 
I 

2. 

3 

'1 

lJ:3:. 

v ~ j3,_ 
J./+ +x -t- )( 

J/- ·l· Y. -t--
J/1- i· 'I 1-'j 

V- +) -y 

-=- lower/ v ff<!?<" 
l~c. ~ ;;d·e /1; /...e 

(2) K. G. R. Packer and P. L. Wessels, J. Magn. Res., g_, 337 (1973). 

::. 



J,,lere are two .sY§tems to prove it; 
· tt.ie Bruker ~c;-lt ,ar:id_ AC- !.\ Ntylffi ' 

spectr.ometers are high per;form- . 
ance, easy-t0~use; systems. At the 
tol'.Jcn .of a bJi,Jtlon, a1:Jtomati6n takes 
e·or.ifrol 0f .everything .frem lower.ir:ig 
.the Si:1,mple and shimmiRg to plGt­
tir:ig, i_ntegratin~ and picking the 
peaks. 

Research sottw_are gives you 
routine simplicity. 

In the pushbutton mode, function 
keys across the t9p of the keyboard 
allow you to perform both basic 
and highly advanced measure­
ments by pressing only one or two 
buttons. We back this up with our 
powerful and highly flexible 
research level software, which 

il'il~ludes a cornpFeher:isi'le library 0f 
,p i:econfi@tJred expe_r.ir,nerits: rari§i@g 
from ra.utin~ Jil.roton/car.be:m to $tate­
of-the-art 20 NMR spectr6scof:)y. 

•' 

Two mode.ls -f@ c/iloos,e fmm. 
Both systems offer butstandir:1g, 

performance and both are available 
right now. The AC-E is an 'ec0r:1omi­
cal system ideal for routine use, 
with full pushbutton automation. 

':f'.he ,ACsP· is a res·earchagra~e . 
. system witm advar.1Ged featur.es ' . 

s1:1£h as ·a, prnces~ .cor;itroller -for 
o_fie-degree phase in,cr.em~rits as 
n~eded f9r -multi pl~ ql!.lafltum spec­
troscopy: As your interest$ grow, 
additional features s4ch as tbe 
QNP accessory, automatic Sqmple 
changer, bar c0de r.eac:ler, CRMAS 
solids accessory and much more · 
can be added to both systems. 

For more information .or to .see 
the AC in action, please write: 

Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 

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

Analytical Systems Worldwide 



Spectrometer Performanc,-AC Series 
Summary of Specifications for Basic System Configurations AC r eries 100, 200, 250, 300 MHz 

Pro behead Nucleus Test 90°pulse S/N 

(5 mm) (µ.S) 100 200 250 300 
1H 1H 0.1% EB <10 35 85 120 175 

1Hi13c 1H 0.1% EB <15 20 45 70 90 

13c ASTM <15 20 50 70 100 

10% EB 15 40 50 70 

QNP 1H 0.1% EB <15 20 45 70 90 

1sF 0.05% TFT <20 20 45 70 100 

31p 48.5 mMTPP <20 25 50 60 70 

13c ASTM <15 20 50 70 100 

10% EB 15 40 50 70 

VSP 1H 0.1% EB <15 20 40 60 80 
multinuc. 31p 48.5 mMTPP <15 15 30 35 40 31p_1sN 

13c ASTM <15 20 50 70 100 

10% EB 15 40 50 70 

1sN 90% Form. <25 5 8 10 

SSB 0/o Lineshape (Hz) 

All Probes 1H CHCl3 <1 7i15 7i15 7i15 7i15 
(5 mm) 13c C6H6 <0.5 3i7 3i7 3i7 3i7 

Resolution (Hz) 

All Probes 1H ODCB 0.2 0.2 0.2 0.2 
(5mm) 13c C6H6 0.2 0.2 0.2 0.2 

Helium refill 
Magnet: interval (days) 
Standard 120 120 120 120 

Long hold time 200 200 190 180 

Ultra-long hold time 365 365 350 340 

I Standard 

Transmitter 
I Freq. range 1Hi13C ± 100 kHz 

Offset steps I 100 Hz 
Phase shift steps I 

goo 

1H-decoupler 
I Freq. range 150 kHz 

Offset steps I O.D1 Hz 
Phase shill steps I 900 
Max. power I 5W 
Attenuator range I 60 dB 
Quad. receiver 

I 
Spectral width 100 Hz - 100 kHz 

(cont.) 
Filter width (100 Hz Steps) 100 Hz - 100 kHz 

I 
ADC I 12-bit 
Computer 

I Memory 256 Ki 24-bit 
Max. FT size I 128 K words 
Multi-pulse timing resoi. 0.1 µ.Sec 
FT time (software) I 1 Ki 1.5 sec 
Co-processor I 

Array processor I 

Graphic display: colors ! 8 
Pixel matrix I 256 X 512 
Plotter 

I 
A3 flat bed 
8 colors 

Printer I dot-matrix 
Storage I 160 MByte disk, floppy 
Communication 

I 
RS 232 

1. Standard with the AC 300E 2. Standard for AC-P version 
I 

Nitrogen refill [ Minimal 
interval (days) room height (cm) 

9 I 276 

10 I 263 

14 297 

l[)ptions 

full multinuc.2 

0.01 Hz1·2 

<0.501,2 

<0.501,2 

40W2 

80 dB2 

125 kHz2, 50 kHz 
100 Hz - 100 kHz; 

150 kHz2 

16-bit 

up to 1280 K i 24-bit 
512 K words 
0.025 µ.sec2 

8 Ki1.5 sec2 

64 Ki 1.2 sec 
8 

:156 X 512 
drum~ 

HP with auto-feed 

tape 
KERMETiETHERNET® 

Fiber ootic LAN 

Weight 
aI1prox. (kg) 

250 

220 

250 
EB= ethyl benzene (for 13C with I H-dec.); ASTM=60% C6D6 in dioxane; 
TFT=lrifluorotoluene; TPP=lriphenylphosphate; Form.=formamide ('H-dec. without NOE); 
SSB=spinning sidebands; 

Console 
I 
I w 126 x d 85 x h 91 cm 

I Lineshape: 'H= CHCl3 linewidth at ht. of 13C-satelliles/at 20% this level 
13C=C6H6 linewidth al 0.55%/0.11% level ('H-dec.). 

Height with display 123 cm 
Dimensions and weights are approximate; voltage+ 10/-5% max. variation, otherwise 
power stabilizer required ; other line freq. or voltage upon request. Weight approx. I 300 kg 

ee 
DATA B~R NMR 
SYSTEMS L><.J IMAGING 

ee 

Power consumption I 220 Vi50 Hzi3 kW 

I 
Australia: BRUKER (Australia) Ply. Ltd ., Earlwood, !)Jew South Wales, Tel. 02-5589747 
Belgium: BRUKER SPECTROSPIN S.A./N.V., Bruxelles, Tel. (02) 7 36 11 38 
Canada: BRUKER SPECTROSPIN LTD., East Milto~. Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, rel. (0203) 463770 
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg , Tel. (088) 94 98 77 
India: BRUKER INDIA SCIENTIFIC Pvt. Ltd ., AndhJri (West) , Bombay, Tel. 22 62 72 32 
Italy: BRUKER SPECTROSPIN SRL. Milano, Tel. (0~) 23 50 09, 2 36 40 69 
Japan: BRUKER JAPAN CO. LTD., lbaraki, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, Wormef, Tel . (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, .8.kersberga, Sweden, Tel. (07 64) 6 80 60 
Spain: BRUKER ESPANOLA SA, Madrid, Tel. 341~259-20-71 
Switzerland: SPECTROSPIN AG, Fallanden, Tel. 182-59-11 1 
W.-Germany: BRUKER ANALYTISCHE MESSTEC~NIK 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 I01821, (617) 667-9580 
RegloMI O'"es 1, Chicago/IL, Wllmleg<ocl Hoos<oNTX, Sao Jooo/CA 

L 
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Public Health Service 

DEPARTMENT OF HEALTH&. HUMAN SERVICES National Institutes of Health 

Professor Bernard Shapiro 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

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

January 9, 1988 
(received 1/14/88) 

600 MHz and why ASTM may be hazardous 
to your spectrometer and to your health 

During the past 10 months we have been going through the process 
of ordering receiving and installing the first persistent 600 MHz 
system in the USA. Two of our main worries were (a) whether the 600 
would be ready on time as it is needed for a rush project (curing 
AIDS!) and (b) whether it would be a workable instrument. Would 
sensitivity be higher than on the SOO's, would line shapes be as good 
and what about reproducibility? Other worries concerned remodeling 
our entire basement to accommodate the "beast". Bruker claimed the 
room was too small, too much metal nearby, etc.; nevertheless we went 
ahead and crammed it in there and it seems to be meeting all specs, 
which brings me to the point: what specs? 

What are the most critical requirements for a 600, and how can one 
test them quickly? The ASTM sensitivity test is pretty useless for 
anything biological and forces the manufacturers to design and 
construct probes with very high Q and bad E/M ratio. Great for 
getting 800:1 on ethylbenzene, but the shifts and assignments should 
be known by now. Since the 600 is to be used for biological samples 
it is more relevant to know its sensitivity for a "real sample" or 
something close to it, at least with some salt in it. When we first 
tested the system in Karlsruhe, the sensitivity on anything in a 
non-organic solvent was quite low, despite 800:1 on ethylbenzene. As 
a test we use a sample of 250 µg (give or take a few, I made the 
samples myself) sucrose in 0.5 ml 99% D20 in a Wilmad 528 tube, with 
and without the presence of 250 mM NaCl. Presaturation of the 
residual HOO is used, so this setup reflects somewhat the normal 
measuring environment. All tests are done in the non-spinning mode at 
25°C and a sweep width of 7 ppm, using 1 Hz exponential line 
broadening, measuring intensity on the anomeric glucose proton. In 
the accompanying figure you see that the salt has only about a 25% 
effect and sensitivity is more than double of what we get on our 
aging but well-maintained NT-500. 

Some of our protein samples have a large total number of protons, 
even at low molar concentrations, and so dynamic range might affect 
the beautiful S/N figures obtained for the dilute sucrose. We decided 
to combine the test for this with a short-term reproducibility test. 
Long term reproducibility might not have approached its final limits 
within few weeks after bringing up the field, although it appears to 
be very good already on our system. As a test we look at the S/N on 
the satellites of a concentrated sucrose solution (7~ rng/0.5 ml D20, 
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no salt, no lyophylization to remove residual hydrioxyl protons, 
25°C), using 2 scans (preceded by two dummy scans) using the 
Mareci-Freeman spin echo difference scheme: 

1 1 13 90x H-3.1 ms-180 H/90x90±x C-3.1 ms-Acq.±. 

For this test we needed an extra 13c (151 MHz) bandpass filter, not . 
standard with the inverse detection accessory (!) ,I but quickly 
designed and constructed by Rolf Tschudin. In any jcase, the result 
was very interesting. At the 300 times greater concentration (and 
increased line width because of viscosity) the 11 sltellite" 
concentration is about 1.6 times higher than that jfor the central 
peak in the dilute sample, and naively one might expect an increase 

I 

by 60% over the "no salt spectrum". The increase in line width, 
combined with the low receiver gain (necessary be6ause of the intensE~ 
signal per single scan), actually decreased the S{N by about 30%, a 
very good number indeed. This spectrum is the bottom trace in the 

I figure, representing the median out of five attempts (not the 
irreproducible best ever) . I 

Suppression of the center peak (for two scans!) is spectacular, at 
least a factor of five better than on our 500. So~e 60 Hz modulation 
sidebands can be seen, however. They appear to originate from pickup 

I at the audio level and disappear at higher receiv~r gain settings. 
They also nicely average and are invisible after r scans but they may 
nevertheless result in some artifacts in our 2D spectra. Just wait 
and see and fix if necessary. Line shape and resoiution 

I 
(non-spinning) meet the spinning specs and altogepher, we're very 
happy so far. Rolf will be too, as soon as he receives the schematics 

I that correspond to the electronics actually present in our console. 

One last little thing that disturbs me: the bo~st in S/N seen in 
the past year or two appears to be b£sed largely on everybody 

I starting to use the ultrathin sample tubes for sensitivity testing 
(14% gain in active volume). Why do engineers havb to risk their 
health to satisfy our (customers) desire for hig~, numbers? · Some of 
that stuff, benzene, CHCls, ethylbenzene etc., is not exactly 
innocuous. At ·least they deserve full strength sample tubes if used 

I routinely. I know that sucrose too may be hazardous to your 
heal th*, but at 250 µg per regular thickness tube!, you'd have to 
break quite a few before it starts getting seriou1s. 

' 

Best regards, 

(-)d 
Ad Bax 

* . Laboratory of Chemir l Physics 

Some members of our section are currently test,ng the LDso of 
sucrose when ingested in conjunction with cocoa utter an4 milk 
solids. Results will be presented elsewhere. 

.;. 

.___,, 



S/N 44:1 250 mM NaCl 

S/N 59:1 No salt 

60 Hz 

S/N 42:1 I 

200 100 0 -100 -200 
HERTZ 

Top: Anomeric glucose proton in a sample of 250 µg sucrose in 0.5 ml 
99% D20 with 250 mM NaCl .with presaturation of the HDO, non-spinning. 
Middle: Same as top but without salt. Bottom: spin-echo difference 

. spectrum from 2 scans, 75 mg per 0.5 ml. All spectra were recorded 
using the "inverse" probe. 

VACANCY for a 

Postdoctoral Research Assistant to study membrane transport of alkali metal 

ions using multinuclear magnetic resonance techniques. Anyone interested 

please contact Dr F G Riddell, Department of Chemistry, The University, 

Stirling, FK9 4LA, Scotland, sending a curriculum vitae and the names and 

addresses of two referees. 

353-35 



353-36 

l+I National Research Council Conseil national de recherches 
Canada Canada 

Division of Biological 
Sciences 

Ottawa, canada 
K1A0R6 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, California 
U.S.A. 

Division des sciences 
biologiques 1 

94303 

APPLE TO ASPECT COMMUNICATION PROGRAMME 

Dear Dr. Shapiro: 

Dece her 5, 1987 
(redeived 12/22/87) 

APPSPECT is a communication program for APPUE to ASPECT 
computers. In our lab it is used mainly to permit th~ APPLE, connected 
to channel B of an ASPECT compute~, to run the BRUKER /programs LIGHTNET 
and TAPE which perform file trans fiers between twd BRUKER instruments 
via fiber optics and file transferi s from disk to /tape jdrive. Hence, all 
file handling functions can be handled from a remote terminal without 
interfering with the normal operation of the spectrometers from the 
main consoles which run the DISNMR programs. j 

All incoming data to the APPLE terminal can be stored in a 
file on an APPLE disk {Ctrl-0) or :sent to a printer (~trl-P) connected 
to the APPLE. In this way, directories of disks l and tapes or any ASCII 
file can be saved on the remote t~rminal. I . 

Files can also be sent from the APPLE o the ASPECT using 
the Transmit File command (Ctrl-T). The user is jthen, asked for the 
APPLE filename and an ASPECT filerame. The directory on the ASPECT 
disk is checked for the presence of the file, an~ a REPLACE Y ot N 
confirming question is asked to prevent accidenthl er~sing of an 
existing file. APPSPECT then a~t~matically star~s TEtO on the ASPECT, 
sends the file, and closes it. At every formfee~ encpuntered in the 
file being transmitted, the TECO puffer is emptibd, ~hus permitting 
transmission of files of any size1• Separate PAs:cAL u1til ity programmes 
are to insert and remove formfeedls in a file. T

1

hus, 'micro-programs 
or PASCAL programs can be de~elop'ped much more elffec~ively on a 
computer which uses a more ver.sat!ile word processor (!ie. WORDSTAR) 
than TECO on the ASPECT. I I 

APPSPECT is running under the CP/M operating system and is 
written in 8080 assembler code. The APPLE Ile 1~ equ1pped with a Grappler 
Plus printer board, a 280 card and a AIO-II parallel and serial inter­
face board. Baud rates from 300 io 9600 can be ielec!ed with the 
Ctrl-B option of the program. ThE! AIO-II board ~as m?dified s1 ightly 
to allow hardwire handshaking on the serial RS232 line. 

· . i I I 
Copies of the programs and ihardware modifi, cations are available 

if you send us a formatted floppy ! diskette. · 

J Sincerely, 

I 

Andre Simard 
J.u,., K7~ fs~ 
. Jean-R, berl Brisson 
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PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE. OKLAHOMA 74004 

RESEARCH ANO DEVELOPMENT 

Mr. Bernard Shapiro 
Editor/Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 · 

Dear ~:imx Barry: 

918 661-6600 

December 11, 1987 (received 1/7 /88) 

High Temperature NMR 
Wha-10-87 

Recently we have become very interested in obtaining NMR spectra at moderately high 
temperatures in the range of 200-300°C. In order to attain these temperatures we 
purchased a high temperature/high resolution nmr probe from Doty Scientific. 
Incorporating this probe into our JEOL-GX-270 system has been fairly easy, but not 
without a number of hurdles. 

1. The JEOL VT air sensor (CN4) was disconnected since the air pressure of the VT 
exhaust from the Doty probe was insufficient to activate the sensor. 

2. A separate controller system was built to control both the JEOL VT heating 
system and the cartridge heater in the Doty probe. The JEOL VT heater is used 
to preheat the VT air before it enters the probe and the cartridge heater is used to 
control the final temperature. For feedback, the controller system uses a 
thermocouple in the probe. 

3. Finally, we synthesized a deuterated tetraglyme from deuterated methyl iodide 
and tetraethylene glycol. This d6-tetraglyme has a boiling point near 275°C, a 
nice sharp deuterium resonance suitable for lock/shimming, and three C-13 
resonances at 72.4, 71.1, and 70.9 ppm. We have selected the major resonance at 
71.1 ppm as a secondary reference. 

The results of the temperature calibration on this probe are shown in Figure 1. 
Following normal temperature calibration procedures we first monitored the 
temperature using ethylene glycol in the temperature regime of 40 to 140°C.(1) We next 
measured the melting points of anthracene and carbazole.(2) A spectrum of carbazole is 
shown in Figure 2. 
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Figure 1. 
Temperature 
calibration 

F'igure 2 . 
Spectrum of 

c:arbazole 
at270 C 

l?igure 3. 
Spectrum of 

polyproylene 
at 220 C 
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Mr. Bernard Shapiro 
December 11, 1987 

Wha-10-87 
Page 2 

Using a 5/10 mm coaxial tube system, with d6-tetraglyme in the center, we were able to 
obtain a high resolution NMR spectrum of polypropylene in the melt at 220°C (Figure 3). 
We are in the process of extending this method to other polymers and higher 
temperatures. 

Sincerely, 

353-39 

~-;;:;, Iv£~ 
Stephen Wharry 
144 PL, Research Center 

CBYw~ ~ 
Bruce Wade 
121 CPL, Research Center 

Dan O'Donnell 
148 PL, Research Center 

SMW:rk 

<1lVan Geet, A. L., Anal. Chem. !Q., 2227 (1968). 
{2lYamamoto, O.; Yanagisawa, M., Anal. Chem. il, 1463 (1970) 

~ 
IFILIIBfIT 

THE UNIVERSITY OF MICHIGAN-FLINT 
FLINT, MICHIGAN 48502-2186 

DEPARTMENT OF CHEMISTRY 

WANTED: USED FT-NMR. We are trying to locate a reliable 
used FT-NMR spectrometer, H-1 and C-13, and other nuclei 
if probes are available. It is our hope that this spec­
trometer will be appropriate for teaching of, and use by, 
undergraduates. Interested sellers should contact R. M. 
Kren, address as above. 
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PHILJiP MORRI$ 
: U.S.A. I . I 

RESEARCH CENTER: P.O. BOX 26583, RICHMOND, VIRGINIA 23261.:S583 TELEPHONE (804) 274-2000 

January 4, 1988 
(received 1/11/88) 

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

Dear Barry: 

Management of an NMR Spectrum Da.tiabase 

The NMR facility at Philip lMorris is cha l ged with running NMR spectra 
for resident R&D scientists in addition to rese1rch activities. Sinc(:! the 
days of the A-60, long ago dep~rted, we have J accumulated more than 16,000 
NMR spectra. While this number i~ not likely tJo be1 large compared t,:, the 
number of spectra obtained in a chemical orl phalrmaceutical company, it 
nonetheless presents sizable problems in storing thJ NMR charts and lo.eating 
individual spectra. The best solution for hrch:i.ving spectra would be to 

I I I 
transfer the raw data (FID's) over our local arra network to a computer with 
capacious disk or other type memory so that each spJctrum can be recalled at 
any time in the future for reprocessing and plof tinJ. While we work towards 
this goal, we have developed an NMR database thlat permits us to re!adily 
track and locate an NMR spectr~m whether i ~ is la hard copy chart or a 
digital image saved in a remot

1
e computer. The database was created using 

BASIS, a product of Battelle Deve1lopment Corporiatio~ which is being utilized 
by our R&D library and other groups. The info

1
rmation saved . in the database 

is simply the same records that' were formerly rJcorded in a laboratory 
ledger including the name of tbe sample sub~ittet sample number, and run 
date. In addition we have added data . fields f6r the chemical name, 

I • I I ' 

molecular formula, and other information such as the nu.cleus obs,~rved, 
location of the spectrum (a no1tebook or coriiputJr file) and any other 
information that is deemed va ~uable (solve~t, 2D, CP/MAS, etc.). The 

I I 

database is updated by a laboratory technician at the time the spectrum is 
run and can be searched by any J cientist from comphter terminals throughout 

R&D. ~ . . . I h d b b 
The following BASIS session indicates how t e ata ase c:an e 

searched. In the great tradition of computer dbfusbation, the field names 
I 

are thoroughly cryptic. I 

MARLBORO BENSON & HEDGES MERIT VIRGINIA SLIMS PLAYERS PARLIAMENT LIGHTS SARATO.GA CAMBRIDGE ALPINE MULTIFILTER 

I 

I 

\__,,. 
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Fro 

UNIO 
CARBID 

?/iiWIIIIIILINDE 
- UNION CARBIDE 

LIQUID HELIUM 
. HANDBOOK 

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

It's yours free. It contains information 
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. 



1/1/0RLD-WIDE OFFICES -North and 
South America: 
Headquarters 
Helium & Specialty Gases: 

Union Carbide Corporation 
Linde Division 
200 Cottontail Lane 
P.O. Box 6744 

, Somerset, NJ 08873, U.S.A. 
Tel: (201) 271 -2600 
Tix: 150168 
F_ax: (201) 271 -2699 

AS'ia: 
Headquarters: 

Union Carbide Japan, K.K. 
· Toranomon Mori Bldg., No. 45 

1-5, Toranomon 5-chome 
Minato-ku, Tokyo 105, Japan 

Tel : (03) 431 -7281 
Ti x: J22509 
Fax: (03) 436-5998 

Europe: 
Headquarters: 

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

-

Tel : 022.39.61 .11 
Ti x: 911302 
Fax: 022.33.84 .11 

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

USA 

!)/!ff-LINDE 
• UNION CARIi/DE 

2420 Camino Ramon 
San Ramon, CA 94583 

Tel: (415) 866-6800 
Fax: (415) 866-6912 

222 Pennbright Drive 
Houston, TX 77090 

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

Canada 

il¥$i, llllNDE 
•uNroNCAlt•IDE 

Union Carbide Canada Ltd. 
4208 97th Street 
Edmonton, Alberta T6E 529 ' 

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

Mexico 

<?§JA■LINDE 
•uNIOltCAJIIIIIDE I 

Union Carbide Mexicana S.A. de C.V. 
Division Linde 
Boulevard M. Avila Camacho No. 32 
Lomas de Chapultepec 11000,ID.F. 

Tel : (905) 203-4100 or 596-8855 
Tix: 017 72 753 UNCAME 

Japan 

/ftiWIIIIIWATANI GAS 
lwatani Industrial Gases'c;r-;. I 
Shin Osaka IN Bldg. 
14-5, Nishinakajima 5-chome 1 

Yodogawa-ku, Osaka · 
Tel : (06) 303-1151 
Ti x: IWATOK J26406 
Fax: (06) 304-6464 

Belgium 

/JJ!:.~UCAR 
• CMIO#CAltaJOE 

UCAR Specialty Gases, N.V. 
Nijverheidstraat 4 
B-2431 Devel 

Tel : (014) 58.09.55 
Ti x: 32419 , 
Fax: (014) 58.15.05 

Italy 

/}NIIJIIIUCAR 
•U#IONCAltlltOf 

ltaliana Gas lndustriali , SpA 
Strada Torino 134 
1-10034 Chivasso-Torino 

Tel : (011) 911.39.13 
Tix: 216412 
Fax: (011) 88 .04.428 

I 
120 South Riyerside l?l laza 
Chicago, IL 6.0606 

Tel: (312) 4~4-2000, 
Fax: (312) 454-237? 

I I 
1300 Lakeside Avenue 
Cleveland, of, 44114l 

Tel: (216) 6?2-7300, 

,,,, (216) r· 7428 

Union Carbid
1
e Canada Ltd. 

5671 McAdaf Road 
Mississauga, iOntario L4Z 1 N9 

Tel: (416) 890-2611 
Tix: 069-60°238 

Brazil I 
~HrrE MARTINS 

S.A. White M~rtins I 
Specialty Ga~ Division 
Rua Mayrink yeiga, 9ll25 Andar 
Caixa Postal 155 
Centro, Rio de Janeiro, 20090 

. Tel : (021)2116127 br6154 
Tix: (021) 21095 Wt lT BR 

Korea [ 
:::::::;:;:~a,,07111 

.----=-::=:=:=~!'J:!FL~ 
Union Gas C6., Ltd. 
10th Floor, O.C.I. Bldg. 
No. 50 Sokong-Dong 
Chung-Ku I 
Seoul 

Tel : (02) 75?-5117 
Tix: UCARSEL K28343 
Fax: (02) 757-4993\ 

I I 

France j [ 

i/ H!:.~UCAR 
- U#ION CAJlllllOfl 

Union Carbidb France S.A. 
4, Place des Etats-Unis 
Silic 214 I I 
F-94518 Rungis Cedex 

Tel: (1) 468.[707.85 1 
Tix: 250638 
Fax: (1) 46'[5 .94 .6 

United Kingdom 
I 

H&IIIIIG & E 
Gas and E;ui'p;;;nt, Id 
Greenbank Rbad 
EastTullos I 
Aberdeen ABl1 4AX 
Scotland 

Tel : (0224) 877409 
Tix: 73103 1 
Fax: (0224) 87994 

l I 

308 Harper Drive 
Moorestown, NJ 08057 

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

1902 Dawson Street 
Wilmington, NC 28403 

Tel: (919) 762-66!53 
Fax: (919) 791 -8610 

Union Carbide Canada Ltd. 
2525 Jean Baptiste Deschamps Blvd. 
Lachine, Quebec H8T 1C6 

Tel : (514) 636-4640 
Tix: 05-823576 

Singapore 
/?MIIIIIG & E 

• -c.ua.o, 

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

Tel : 2616466 
Ti x: 24718 
Fax: (65) 2640198 

GermanyFRG ,.:x,::,,~, ,,,.JIR 
·.'•:•:-:-:-~~ 

•VNIO#CAltllOt 

UCAR Specialgase 
Union Carbide lndustriegase GmbH 
Lyoner Strasse 10 
D-6000 Frankfurt 7·1 

Tel: (069) 6.64.15.30 
Tix: 6997479 

Spain 

,'./!f..~-~"1 
ArgonS.A. 
Calle Orense No. 11-5a 
E-Madrid20 

Tel: (01)456.11.00 
Tix: 22585 
Fax: (01) 455.43.07 



** * WELCOME TO THE NMR SAMPLE DATABASE*** 

THE LAST UPDATE WAS ON 880104 

THERE ARE 16192 DOCUMENTS IN THE DATABASE 

ENTER YOUR REQUEST 

1/ list fields 

FIELD NAME NUMBER 

----------
NMR 1 
SUB 2 
RUND 3 
SAM 4 
NC 5 

TYPE LABEL 

---------------
I KEY NMR # 
s SUBMITTER 
s DATE RUN 
s SAMPLE# 
s NAME OF COMPOUND 

MF 6 s MOLECULAR FORMULA: 
DATA 7 s NMR DATA 

1/ find mf=c4 h6 o5 and sub=woo* and rund gt 840801 

* 9 
* 329 
* 2826 
* 2 

5/ display 

ITEM 2 

NMR t 
SUBMITTER 
DATE RUN 
SAMPLE f 

1/ mf=c4 h6 o5 
2/ sub=woo* 
3/ rund gt 840801 
4/ mf=c4 h6 o5 and 
all for 2 

15676 
wooten, j. 
840817 
8032-25b 

sub=woo* and rund gt 840801 

NAME OF COMPOUND (-)-malic acid 
MOLECULAR FOR."'!ULA: c4 h6 o5 
NMR DATA lab nb# 8032 solid state carbon 

5/ quit 

J.B. Wooten, Ph.D. 
Research Scientist 

P.S. The name "Elsinore" figures prominently in the movie "Strange Brew." 
Are you now affiliated with the MacKenzie brothers? 

I rarely go to the movies, have not seen "Strange Brew ~ and am not knowingly affiliated with the 
MacK Bros. Am willing to, however, if they are Speyside distillers or they'd like to advertise in the 
Newsletter. Or both. Else-wise I'll 'nore them . . . 

BLS 

353-43 
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PE. 
PHOSPHO•ENERGETICS, INC:::. 

2 RAYMOND DRIVE• HAVERTOWN, PA 19083 .I USA• (215) 789-74 4 • Tl!.X 4973054 • FAX (215) 789-8081 

TAMU NMR Newsletter 
I 

Editor/Publisher: Bernard L. I Shapiro 
966 Elsinore Court 
Palo Alto, CA 94303 

' 

TAPPED QUARTER-WAVE T/ij SWiil'CH 

Dear Barry: 

January 7, 1988 
(received 1./13/88) 

Here is a useful circuit which as far as he and I know was invented 
' I first by John Sorge of the Unlversity of Pennsylvania. He has kindly 
I I 

allowed me to describe it here, with a few embellishments that I fc,und 
helpful. : I 

This circuit is derived !from the well-,knowp quarter-wavelength 
line Transmit/Receive switch. That switch is oply useful over the 
restricted range of frequendes where the line i.is the right electrical 
length. With the present cir;cuit one can Jork ~ith an arbitrary number 
of frequencies fa, fb, fc••• i •g• for 1H, 3l p, 1pc ••• and, by means of a 
set of series LC's tuned to these frequenc+es sjelect the appropriate 
length of transmission line during the Transmit pulse. The 1N4148 

I I diodes short circuit, so that. the top of the selected length of line is 
I I I 

open circuit, and the transmi.tter power gors to the probe, as in the 
classic circuit. 

The circuit has been te:3ted with 1kw pulses. The fuse senses the 
average power (even though i1~ is frequencylsenditive) and protects the 
sample and the PIN diodes ag1,:1inst CW etc. I 

We used RG223/U cable which withstands high voltages and has low 
loss. At 10 MHz a quarter wavelength of cbble jis 16.2 ft. Higher 
frequencies call for proportionately shortf r c~ble. The increase in 
Noise Figure compared with al plain preampH.fie is around 0. 3 dB c1t 35 
MHz. 

1 

I 

The PIN diodes are able' to withstand high current pulses, yet; have 
such a low stray capacitance; that the leftl-han? side of the circuilt is 
well isolated during the Receive time (in which mode the preamplifier 
sees a 50 ohm source.) : I 

The 10 microhenry (non-ferrite) choke provides for , quicker d:lscharge 
of possible forward bias of /the 1N4148 ditides bfter the Transmit JPulse,so 
that noise will disappear quickly. 

l -
"'-... --



This circuit should mount near the probe and preamplifier on the 
magnet, and so should have no ferrites. 

For the series LC's a rule of thumb at the chosen frequency is to 
have XL= Xe= 200 ohms approximately. Use high voltage (500 WVDC) 
capacitors. The coils may be tuned by spreading turns. 

+ 
o.lsA PIN 

~~ 
Crt -"f3011-1S 

FigurelT/R Switch 

Please credit this to Mr. Eugene·foppel's subscription. 

Sincerely, 

James L. Engle 

353-45 
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FROM 
DR. J. K. M. SANDERS 

1UNIVERSITY 9HEM
1
1CAL LABORATORY, 

LEf SFIE~D ROAD, 

18 December 1987 
(received 1/2/88) 

Dear Berry 

CAMBRIDGE, 
CB 

1 

1EW 
TELEP.HONE (0223) ll6t11 

Assi!Jling quaternary c•r by 
1
11-deti ed iH-13c correlation 

Brian Hunter and I, toget her with my graduate student Chris Hunter, 
have recently been looking at po~rphyrin crystal~ by t PMAS NMR ( 1). In 
order to interpret the results fully we needed ~ com~lete assignment of 

the solution state 13c spectrum ~of Zn mesoporph~rin-111-dimethyl ester. 
The protonated carbons were triv,ielly assigned by conventional 1H-13C twc,­

dimensional correlation, but the eight quaternJries around the ring looked 

more difficult. 1 

I 
I . 

I Fortunately, James Keeler ~nd John Cavanagh came to our rescue. They 

have just developed en improved jphese-cycling JchemJ which gives much bet ter 

suppression of protons which er~ not bonded to l13c; I it is based on en 
apparently redundant 'double difference' method that eliminates those 

unattributable but ruinous sysb~matic errors wttill ich ! re not supposed to 
I I 

be there in the first place (2) , The result is that 'reverse', 1H-detected, 

l 1 H 13c l t · · ! ·t · 1 1 t I h . Th . . ong-range - corre· a ion is now a prac 1ca ec n1que. e accompanying 

structures and part spectrum show that virtual i y ev~ry possible 2- and 

3-bond correlation is present, ~!lowing an ins
1

ant ~nd unambiguous assignment 

of all the quaternaries. I 

' We have also used the same technique) on samples as diverse as diterpenes 
and polysaccharides with similar success. Our! subjlective judgement is 
that the reverse approach is m~ch more powerful thJn the conventional, 

partly on sensitivity grounds ~nd partly becaJse i J puts all the digital 

resolution in the proton dimen~ion where it i J rea~ly needed. 

I I I 
(1) J. K. M. Sanders & B. K. Hunter, Modern NMR Spectroscopy, 

Chapter 9, Oxford 1987. I . I I 
(2) J. Cavanagh and J. Keeler , J,Magn.Reson. , in press. 

I : I 
""'-',C4 , /J....yf ~l4~ 

~iu-~d 
I I 
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Two bond reve,lse 13c 1 · - H cor elations 

~ (/H2 
r Me 

--o 

Three bond reve-rse 13 C 1 I . - H correlations 



!· . 

BRUKER•CHEMAGNETICS•GE NMR•NMRi•VARIAN•BRUKER•CHEMAGNETICS•GE NMR•NMRi 

AT fflE 29th ENC 

THE FOLLOWING COMPANIES 
WILL ALL BE ON A IDGH-SPEED 
COMPUTER NETWORK: 

'.'."["""' 

·c t 
BRUKER INSTRUMENTS 

CHEMAGNETICS 

GENERAL ELECTRIC NMR INSTRUMENTS 

NEW METHODS RESEARCH, INC. 

VARIAN 

Convention Center 
Exhibition Hall 

lOlA,K lOlC,H 101G 

VARIAN i: NMRi 
~~,--- GE NMR t.w .. ..., .................................. . 

BRUKER 

lOlE 

r · BRUKER•CHEMAGNETICS•GE NMR•NMRi•VARIAN•BRUKER•CHEMAGNETICS•GE NMR•NMRi 



nmlAn at the 29th ENC: 

AT THE NMRi DEMONSTRATION SUITE (101G): 

. THE MOST ADVANCED NMR DATA rl R d CESSING 
AVAILABLE,ANYWHERE! l 

. THE SPECSTATION COMPUTER NETro I K 

@)NEW SPECSTATION SUPERCOMPUTERS ACTING AS 
SERVERS FOR INEXPENSIVE DESKTbP SPECSTATIONS 

******** 1*! 
LAB ONE™ SOFTWARE FROM NEW METHODS 
RESEARCH: 

NMRl 
I 

MEM/LPM - Maximum Entropy antl Linear Prediction 
Optimizations 1 

NMR2 
IMAGE - Optimization of Image antl 2D Spectral Data 
PLUS - Advanced Statistical Methor s tpr signal-to-noise 

Enhancement fJl1d. Pattern Recognition 
I 

ESS™ THE EXPERT STATISTICAL SYSTEM - Powerful, 
Intelligent Statistical Analysis Of Jin. Experimental Data, 
Experiment Design, Quality Conttol, !etc. 

I l 
NMRi's SPECSTATION™ COMPUTER NETWORKS 
CAN ALSO PROVIDE: I 

Molecular Modeling -- QUANTA™ from Pol~gen Corp. 
I 

Chemical Information Management -- CB TRUM™ from Polygen Corp. 
I : I 

LAB ONE, SpecStation and ESS are trademarks of New Methods Research, Inc. 
Quanta and Centrum are trademarks of Polygen Corporation. I ! 
New Methods Research, Inc., 719 E. Genesee Street, S~racuse, NY 13210 

(315) 424-0329 FAX (315) 424-0356 

1 
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Mobil Research and Development Corporation 

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

Dear Barry: 

RESEARCH DEPARTMENT 

January 12 , 19 8 8 DALLAS RESEARCH LABORATORY 

(received 1/19/88) P.o.eoxe19041 

DALLAS, TEXAS 75381-9047 

13777 MIDWAY ROAD 

DALLAS, TEXAS 75244-4312 

EUGENE L. JONES 

MANAGER 

Multiple VIAl Sites in 
211 Clay Minerals 

Ve have used aluminum-27 MAS NMR to characterize many 2:1 clay minerals. These 
materials are comprised of stacked ten angstrom-thick layers. The layer 
consists of an octahedral sheet sandwiched between two tetrahedral sheets. The 
octahedral sheet is a planar array of connected octahedrons with oxygen atoms at 
the vertices. The center of the octahedron may contain a metal ion such as 
aluminum cV1Al). The tetrahedral sheet is a planar array of connected 
tetrahedrons with oxygen atoms the vertices and an atom such as silicon in the 
center. The octahedral and tetrahedral sheets are connected by shared oxygen 
atoms. The crystal unit cell contains three octahedrons. 

The dioctahedral mineral pyrophyllite has aluminum in two of the octahedral 
sites (the third octahedron being vacant) and only silicon in the tetrahedral 
sites. The 6.35 Tesla aluminum-27 single-pulse MAS NMR spectrum in Figure 1 
shows a symmetric peak, as expected from a second-order quadrupole broadened 1/2 
to -1/2 transition. Measurements of the first moment of the peak made at 2.35 
and 6.35 Tesla indicate a quadrupole coupling constant (QCC) of 1.4 MHz. 

The dioctahedral mineral beidellite, like pyrophyllite, has aluminum in two 
octahedral sites and a vacancy in the third site. However, one-eighth of the 
tetrahedral sites contain aluminum instead of silicon. The octahedral peak 
shown in Figure 2a is very asymmetric and it cannot be simulated with only one 
QCC value. Apparently, the tetrahedral aluminum substitution results in a 
multiplicity of octahedral QCC values, one of which being considerably greater 
than that for pyrophyllite. This interpretation is supported by the spectrum in 
Figure 2b. The single-pulse sequence for this spectrum is preceded by a 
saturating blast of ninety-six 90° pulses and a one-millisecond relaxation 
delay. The shape of this spectrum indicates that the narrow peak (small QCC) is 
-relatively suppressed compared to the broad peak (large QCC). The peak with the 
smaller QCC value should have the longer T1 value and a greater amplitude 
suppression, 
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The QCC of VIAl is sensitive to atomic substitution in both the octahedral and 
tetrahedral sheets and we have detected multiple QCC values for V1Al in many 2:1 
clay minerals. A report of this work has been submitted for publication. 

DEW:dpj 

cc: E. L. Jones 
T. H. Bushaw 
B. C. Arnwine 
Records Center 602-857 

@lliJ[ID(YJ[?[ru®1NTERNATIONAL 
P.O. Box 2008, Danvers, MA 01923 

Sincerely, 

D. E. Woessner 
Senior Research Associate 

617-777-2460 

Job Available: NMR SPECTROSCOPIST/APPLICATIONS SCIENTIST 

A full-time position is available as an NMR Applications 
Scientist to study customer samples to determine the proton NMR 
parameters that provide reliable material analyses, e.g., 
free/bound water ratios, oil content, percent esterification, 
etc. The position offers significant scientific challenges in 
supporting Auburn's NMR process control business. Equipment 
available includes a 200 MHz Bruker CXP Spectrometer and low­
frequency NMR instruments in a well equipped laboratory. 
Publication of results, collaboration with university research 
programs, and professional development are encouraged. 

The successful candidate will have an M.S. or Ph.D. in Chemistry 
or Chemical Physics and at least two years experience actively 
using commercial NMR spectrometers. Familiarity with Bruker NMR 
instruments and an interest in developing practical industrial 
applications of proton NMR, working with a wi'de variety of 
samples, are pluses. Excellent written and oral communication 
skills for presenting results of research are essential. 

Pl.ease contact Ellory Schempp at the address above. 
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JI. Eidgen•ossisch1. Ill a Technh:che Hoc '1schule 
Zurich 

Laboratorium fiir anorg. Chemie 
Prof. Dr. P.S. Pregosin 

Uni .. nltlmra .. 6 

r,i.fon Durchwahl-Nr. 01/256 29 15 
r,i.fonnnrr,/1 01/25622 11 

l'o6CMI,,_: 
Laborwtorium (Ur •norg. Ch1mi1 
ETH•Z•nrrum 
CH-«192 Ziirlch 

Dear Barry, 

Ecol~ polytechnique federate de Zurich 
Politecnico federate svizzero di Zurigo 

Swi~ Federal Institute of Technology ZtJrich 

I I January 7,, 1988 

(P,i feived 1B/.1L4./8S8H)APIRO 

r9 esso1 966 Elsinore Court 
Pa io AltJ , California 94303 
USA 

i O<I00.83 

Ligand exchange reactions lnvolving transition metal complexes are fun-
I I 

damental processes in coor ination chemistry. Whereas line shape analy-
sis and magnetization tranJfer studies arb impo~tant tools, we have 
found that 31 P 2-D exchang NMR provides ~ usef~l complement. The. trime­

tallic triazine complex _,?_, when dissolved[ in c□p 1 3 , is _in equili_b~ium : 
with land!· Although it s possibl~ to r how the exchange using H-NMR 
it is much easier with 31 P 2-D (see figure). Cl~arly, all three species 

are exchanging. 

+ 

2 

"~ ~~ ,J :::1shes tX:~'"" 
Please credit this to the account of Prcif. L .• Venanzi 
Suggested Title - 2□31 P xchange Spectr6scopy in Platinum 1Chemistry. 

C 
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POSITION AVAILABLE. Postdoctoral appointment available June 1, 
1988 to study molecular biophysics of model bile and glyceride 
digestion systems. Current areas of investigation include 
(aJ molecular organization in bile salt-phosphat\dylcholine 
aggregates, studied by 2D 1H NMR relaxation and H magic-angle 
spinning; (b) aggregate size and surface composition in model 
1~gestive substrates, studied by quasielastic light scattering, 

C NMR, and enzyme kinetics; (c) conformation of paycreatic 
colipase and its bile-salt complexes, studied by 2D H NMR. 

NMR equipment available for these projects 
includes an IBM 200 MHz spectrometer with solids accessory and 
a JEOL 400 MHz spectrometer for solution-state work. The 
position requires a Ph.D. in chemistry or biochemistry, with 
experience desirable in advanced NMR techniques, quasielastic 
light scattering, enzyme kinetics, and lipid biochemistry. 

353-55 

Send a resume and two letters of recommenda­
tion to Dr. Ruth E. Stark, Department of Chemistry, City 
University of New York - Colleg~ of State~ Island, 50 Bay Street, 
Staten Island, New York 10301. EO/AA Employer. 
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Dr. Bernard L. Shapiro 
Editor/ Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 

~HITACtl 
CENTRAL ,ESEARCH LABORATORY 

ITACHI. LTD.I 
PO 8 X l ~O<UBUNJI TOK~O 185 

January 15, 1988 
(recetved 1/15/88 [sic]) 

Palo Alto, California 94303 

Ima in of a Rotati Ob"ect 

Dear Dr. Shapiro: 

I have recently completed a new type f imaging xper,iment in which the object 
is rotating and a static image of th rotating 4bjec~ is obtained. The experi­
ment was done on a two-dimensional p antom (x,z), two water-filled tubes, 
rotating at 180 Hz about the axis, , parallel Ito the tube axes (y). The 
field gradients are not rotated sync onously with th~ object rotation, but 
instead they are applied such that t e NMR signJ1 frbm the rotating obj1?ct 
observed under the applied gradients results in lapprbpriate sca~ning in 
the spatial frequency domain, or the k space. The sbanning pattern must 
cover the k space (plane in the expe iment) uniformly. A static image of the 
rotating object can be obtained from such a scariningl pattern. \__,, 

Generally, ·the scanning · pattern or t e NMR signl l can be written 'in the moving, 
object frame as 

S(kr)= r ~(I') ~l(r (i.r k lt>) dr 
where ~ Ct) represents the spin densi y and 

"t 
tl,<-t:)= -Y )

0 
€rrl-t'>clt' 

• Y ~: D~lt') <Lu.tt'ltl ' 

6¼r and ~i :represent field gradients 1.n the object ancl laboratory frame, 
·t .. 1 Th f . D . h 1 

• 
1 

• f h b . . respec 1.ve y. e trans ormation 1.s c arac ,er1.st1.c o t e o Ject -motion. 

I F_or rotation about the Y axis :Ln the laboratory frame at an angular frequency 

() 

'l 

0 

Since the object is rotating, _a circ ,lar or quasi-circular trajectory in the 

\.__, 
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ltr plane is suitable for the scanning pattern. In the preliminary experiment, 
the latter pattern, a spiral trajectory, was chosen. Application of the 
gradient sequence, ~:u(t)• { q-0 {.A)st. O, q-0 ), in the laboratory frame results 
in a spiral trajectory pattern, IRr(t) • ('t(r0t Sil\ Wst. O, 'fG-.t c..os Wst ). in the 
object frame. An image can be obtained from the trajectory data by Fourier 
transformations along the radii and back projections of the transformed 
data. Some experimental conditions were such that q-0 =0.329 mT/m, (number 
of rotations per measurement)=8, and (view width)=l2.8 mm. The phantom 
image is shown below. The considerable deviation from a circle may result 
from field inhomogeneity which was not sufficiently small. 

I believe this experiment can be a basis for solid-state imaging under magic­
angle sample spinning. 

Sincerely yours, 

* Shigeru Matsui, Dr. Sc. 

* Currentlyon leave at Department of Chemistry, University of California, 
and Materials and Molecular Research Division, Lawrence Berkeley Laboratory, 
Berkeley, California 94720 
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:r.. 
UNIVERSITY OF MISSOURI-ROLLA 

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

College of Arts and Sciences 

Department of Chemistry .. ~ 
\. 

14 2 Schrenk Hall --._/ 
Rolla . Missouri 65401-0249 
Telephone (314) 341-4420 

D cember 4, 1987 
t eceived 1/11/88) 

Re: Missing Resonances Found on Surfaces 

Dear Barry: 

We have recently been attempting to study d11namics of polymers adso:rbed 
to surfaces by deuterium NMR. As a pre iminary step, wk are determining the 
adsorption isotherms for several polyme s. The firist ibotherm to be compl,eted 
was that of poly(isopropyl acrylate). I I 

We obtained CP-MAS spectra of th~s polymer in buik and adsorbed to the 
surface (Cab-O-Sil grade M-5 amorphous urned silicJ) a~ various coverages. 
The spectra were taken on a VXR-200 spe trometer : ftom Varian at 50Mhz fo~ c~ 

' I I . f 13. The spectra for the bulk polymer, ,or the polymer rdsorbed to the sur ace 
at one monolayer coverage, and in deute ,ochlorofor[ solj tion are shown below. 

As may be seen, the spectrum of The bulk polymeri shows only two 
relatively narrow resonances. ThEi adsorbed polyme:i:-, ho

1
wever, gives rise to a 

spectrum showing 4 distinct peaks. Onelother resobance is visible as a 
( I I h . . shoulder on one of the peaks spec:tra taken at other co

1

verages show t 1.s '. as a 
separate peak). For comparison, 1:he soiution spec~ra ~s included, showfng· 
resonances at the frequencies of the "m ssing" pea s i l the bulk polymer,. 

l incerely, 

Funchess 
Chancellors Fellow 

an equal o , portunity institutioln 

~~ I 
~rank D. Blum 
Associate Professor 
I of Chemistry 
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Figure l. Carbon-13 NMR spectra of poly(isopropyl acrylate) 
in chloroform solution (lower), CP-MAS of the bulk polyme~ 
(u~per), and CP-MAS of a monolayer of polymer on·cab-0-3il 
(middle) • 

TIIB UNIVERSITY OF BRITISH COLUMBIA 
DBPARTMENT OF CHBMISTR.Y 

2036 MAIN MALL 
VANCOUVBR, B.C., CANADA 

V6T 1Y6 

POSTDOCTORAL POSITION 

E. Blliott Buman 
(604) 228-2603 (office) 
(604) 228-3230 Oab) 
(604) 228-3266 <daputmentl 

353-59 

I have an immediate openin$ for a postdoctoral fellow in my laboratory. 
The project involves the study of liquid cnrstals and liquid crystal mixtures using 
nuclear magnetic resonance techniques. The project will include deuteron nmr 
studies of deuteriated liquid crystals as well as high-resolution nmr studies of 
partially oriented solutes. Our goal is the understanding of the intermolecular 
forces responsible for orientational ordering in such systems. 

Interested candidates should send me a resume along with letters from three 
referees. 

Yours sincerely, 

~~-
Elliott Burnell 
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Department 
of Chemistry Canada. -----------------

(416) 688 5550 
ext. 3402 

I 
Jan. 12, 1988. 
(received 1/25/88) Dr. B.L. Shapiro, 

Editor/Publisher, 
TAMU NMR Newsletter, 
966 Elsinore Court, 
Palo Alto, CA, 94303. 

19F MAS Studies of on 1 H n B n Fl ri 
Dear Dr. Shapiro, I I 

Encouraged by your pink prompt, we ar,e reporti , g on some MAS 19F n.m.r. studies of strongly hydrogen 
bonded fluorides. We originaly described the use: of MA n.m.r. for the sfudy ofj ionic fluorides (Clark et al: Chem. 
Commun. (1986) 657) using the decoupling coil of a C P 200 spectrorileter as our fluorine observe coil. In an 
attempt to overcome the l9p background of this probe wl have constructM our bwn fluorine free probe for use on 
our AC200 spectrometer, based on the design of Fyfe t al, (J. Magn, !Resori. 47, (1982) 168), but with more 
modem sliding rather than rotary capacitor tuning. Thi is an improvement dn the CXP probe, but we still get 
some 19F background, presumably from Teflon iJ11sulatio used in the shiril coils jetc. 

Although the hydrogen bonded complex,es are ge erally solids, i~ the absence of magic angle spinning they 
show one or occasionally two peaks which are sharper th thos observ~I for io~c fluoride salts. For example, the 
complex KF-(4-cyanophenol) shows a peak at -121 ppm, with a half width of ~'1300 Hz. This narrows to ~200 Hz 
with the application of MAS. . I I 

There are two regions in which sharp peaks are g nerally found; at about -123 ppm. and at about-142 ppm. 
This shift in position probably reflects different coordina ·on about the flu6ride ahion. Broad peaks appear at higher 
field in a few spectra, at about -165 ppm., posibly caused y the formation lof biflhoride. The background signals are 
usually clearly distinguishable by their breadth allid positio . I • 

Dr. Catherine Duke is doing further studies on e nature of the 9p s~tra of these complexes, including 
possible reasons for the sharpness of the peaks. 

NONSPINNING 

Yours Sincer ly, 

~,~ 
Jack M. Mil er, 
Professor of hemistry. 

KF-(4-cya ophenol) 

1883 Hz 10 ppm) 

SPINNING 



A Siemens and Varian joint venture. You benefit from ••ow IJ/Lo 'e body 
single-source access to systems combining Siemens •'-'•I•- e e e '" n fj -
exhperthise in

1

cli_nicaNI MMRR imaging with Varian's leader.ship / • U ' • 
In Ig -reso utIon . 

Sy~;~ss6i~~:~:i~~:;;t~~~~sources an,ma ,man,nn spedroscopy 
of a large corporation and the innovative ::I 1 ::I 
responsiveness of a dedicated company. You also f 300 MH f 
receive the combined expertise of site planners, system a 7 
engineers, technical support personnel, and application • 
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 
.,\ .fain / Venture o_( Va rian and Siemens 

(415) 659-2600 



SIS-A system configuration to fit every n
1
eed 

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 match your 
instrumentation precisely to your experimental 
requirements. 

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

System Configurations 

• Single-bhann~I or dual-channel RF 

• Broad~and td 200 MHz or 300 MHz 

• StandJd or dompact host computer 

• 300/1 s:o, 2oob3o, 200/400, or 85/31 o magnet 
systems J ; 

• Range :of conrputer peripherals and e~hancements 

• Additional data station(s) with Ethernet 

I 
Center Magnet Clear Maximum Plotted HHLW 

Magnet Field Bore Bore Gradient Homogeneity Reso/ution 
SGauss SGauss 
On-Axis On-Radius 

' 300/180 7.05T 183 mm 125 mm 4.0 G/cm 80 mm DSV 35 mr:i, DSV 
±6 ppm 0.1 ppm 

5.60m 4.45m 

' 
200/330 4.7T 330 mm 254 mm 2.3 G/cm 140 mm DSV 70 mr\i DSV 6.95m 5.60m 

200/400 4.7T 400mm 324mm 

85/310 2.0T 310mm 225mm 

DSV = Diameter Spherical Volume 
HHLW = Half-Height Line Width 
PPM= Parts Per Million 

Spectroscopy Imaging Systems 
1120 Auburn Road 
Fremont, California 94538 
(415) 659-2600 

1.8G/cm 

3.0G/cm 

±5 ppm 0.1 ppm 

140mmDSV 
±4ppm 

100mmDSV 
±5ppm 

I 
80mrr DSV 

0.1 ppm 
I 

I 
70m9'1 DSV 

0.1 ppm 
I 

l J- ~ 

8.50m 6.75m 

4.50m 3.63m 

I • 

·1 I 
2001400, W0/330, and 3001180 magnets for the NMR Imaging 
Spectrometer Syst~m. 
(Photos courlesy Oxtdrd Instruments.) 

' I I. d' ' d d ' ' ' Note: Equ1prljlent describe 1s inten e for 1nvest1gat1onal purposes, 

a,d • oo, apr,<WW 1 <he FDA'°' o1;,;,a1 "" 

( ' 
\.....___,,-' 



353-63 

Equipment Wanted: Used Magnets from Electron Spin Resonance Spectrometers 

We are building a homemade ESR spectrometer for materials and medical 
imaging applications. However, we urgently need a large magnet with power 
supply and Hall field controller of the Varian E-9, E-12 or preferably E-15 type. 

We are aware that several Departments are currently replacing old Varian 
ESR spectrometers. If anyone in your Department has an old magnet system 
which you are wanting to "unload", please call (collect) or write to: 

Professor Lawrence J. Berliner 
Department of Chemistry 
The Ohio State University 
120 w. 18th Avenue 
Columbus, OH 43210 
614-292-0134 
Bitnet: TS0288 at OHSTVMA 
Telex 332911 OSU CHEM UD 

Positions Available - The Ohio State University 

We have been recently funded by NIH for a Research Resource Development 
Project on "Topical In-Vivo ESR" for a three-year period beginning September, 
1987. Our research program will focus primarily on spin probing, spin 
labeling, spin trapping, and detection of natural free radicals in mice, rats 
and plant systems. The project involves development of an L-band ..:!.D_-vivo ESR 
spectrometer and feasbility studies of the technology involved in studying 
several pathophysiological states in animals (eg. tumors, ischemia, brain 
physiology). . 

I appeal to you for references to appropriate scientists interested in 
postdoctoral, technician or research associate positions in: 

1. Engineering (microwave electronics, field gradient technology, 
software development, controllers). 

2. Medical/biology - animal physiology and biochemistry. 
3. Physical biochemistry/magnetic resonance - spin labeling, 

biochemistry, good overall grasp and knowledge of all three areas. 

We seek talented, versatile scientists regardless of formalized training 
and degree. The person selected should be able and interested in becoming 
familiar enough with other aspects of this project to be both critical, 
helpful and at times, undertake those other responsibilities. 

I would be pleased if you could both recommend people to me and to 
request that they provide names of 3-4 references besides a complete c.v. A 
short paragraph from the candidate encompassing what he/she has done,would 
like to do and where they feel they complement our program would be most 
helpful. Send to: Lawrence J. Berliner (address above). 
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The British Petroleum Company p.l.c. 

BP Research Centre. Chertsey. Road. Sunbury-on-Thames. Middlesex 1W16 7LN 
I I 

Professor BL Shapiro 
TAHU Newsletter 
966 Elsinore Court 
Palo Alto 
CA 94303, USA. 

Our reference Your reference 

S/SYB/016/88 

Dear Professor Shapiro, 

"2D OR NOT 2D?" 

Telephone 

Sunbury-on-Tha ~es 

(0932) 76 2 ~42 

Date 

12th January 1988 
(received 1/21/88) 

I have recently been utilising Bruker 2D-software to record, process 
and display 10-NMR experiments on our AM2501 specltrometer. A number of 
experiments can be recorded in this manner lnclu~ing relaxation-time 
measµrements (both T1-inversion-recovery or T2~CPMG), and simply 
following a reaction of process versus time and/~r temperature~ 

A significant advantage is that data handling an~ presentation is 
greatly improved·. Use of the 2D XF2 commanti sighificantly speeds-up 
Fourier transformation. The array processot fun~tion (AP2D} can then 
be used to view the entire data set (or sel~cted

1 
regions) as either a 

contour or stacked display, and individual tows pr columns can be , 
readily extracted. Finally, a wide variety ! of 2D contour/stack plot 
outputs can be easily be performed. A further atlvantage in using sueh 
methods is that, with ever increasing size rl f di~k storage and hence 
mile-long directories, a whole data set can be hidden in a single 
filename! . I 
The inversion-recovery automation sequence can b~ easily modified to 
include an incrementable delay, rather than la deiay list, and .SER . 
file storage. 1H-NMR T1-inversion-recovery data \was recorded for an 
ethylbenzen~ test sample with tau delays from O.i2 msec to 15.48 sec " 
The data ~et obtained was then transformed ~s a ~base-sensitive matrix 
(MC2=N) using the XF2 command (by using pha1e parameters from the 
final .SER sub-file). Further phase-correc~ion ban be performed using 
XF2P if necessary. Figure 1 shows stack plbts o~ (a): the full 

I I spectrum and (b): the methylene quartet. Columns of the 2D-data (real 
points only!), extracted using the We comm~nd, give individual 
T1-recovery curves. These could then be input tb curve-fitting 
routines, without needing to go through the l labotious TlPNTS 
procedure. A problem at present is that the Fl-tlomain scaling is in 
meaningless, frequency units rather than tifue. I 
Using another simple automation· microprogral me, rH-NMR spectra of a 
methylmethacrylate solution undergoing polyfuerisation (with AIBN 
initiator at 65°C) were recorded at regular inte 1 vals and stored in a 

cont. . . / 
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.SER file. This data was processed as above, using the first .SER 
sub-file for the correct phase parameters. Figure 2 shows (a): a 
contour plot of the whole spectrum, and (b): a stack plot of the 
polyaer methyl resonances (isotactic, atactic, and syndiotactic from 
left to right). These increase and shift to lower frequency 
initially, then severely broaden and disappear into the baseline as 
the polymerisation rate 'takes-off' and the sample starts to solidify. 

Please credit this contribution to the BP account. 

Yours sincerely, 

,f0-
JR BALES (Dr) 
Spectroscopy Branch 
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FIGURE 1 (a): Stack plot of the 1B NHR spectrum of ethylbenzene, and 
(b): An expansion showing the methylene quartet. 
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FIGURE 2 (a): Contour plot of the 18 NKR spectrum of methyl 
methacrylate/poly(methylmethacrylate), and 
(b): An expansion shoving the polymer methyl resonances. 
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Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Greetings, Barry, 

I . 
DEPARTMENT OF CHEMISTRY 
I . (__,. 

1101 UNIVERSITY AVENUE 

MADISON, WISCONSIN 53700 

January 12, 1988 
(received ltlS/88) 

TITLE: LOW COST OFF-LINE PC-NMR© DATA S1TATION. 

I am responding to · your ultimatum letter with lame lnformation about an off-line 
NMR data station which we have developed here in cpllabdration the, now extinct, IBM 
Instruments Company. The. PCNMR Data Station @ is J1ive and well. It is prod ucirig· 

I I ' 
about 150 spectra per day here in Madison and is also being used at the University of 
Iowa, Carleton College, IBM Research (Almaden Labk), u d: LA, Bristol Meyers Resear~h 

Labs and so on . . I I 
This package includes code for PC-NMR©/UWNMR©; which can be run on an IBM 

PC-AT or equivalent computer (e.g. an AST Premi~m 286). The computer should be 
equiped-with 512K memory or more, have an EGA cblor riionitor, an HP-7475A ploUcr 
and a dot matrix printer (an IBM Proprinter or equi+ len t) . We also provide a complete 
set of manuals for the installation and operation of the ata s

1
tation . The hardware consists 

of two interface boards and several cables. j 

I 
It takes four or five seconds to get a 16K data set (32 bit data) from an Aspect 

2000 or an .Aspect 3000 to the PC-AT. On the IBM tokerl ring network it takes about 
four seconds to send 16K of data. We have two WP-200 iAstruments and a WP-270 all 
interfaced to a ~ingle PC-_AT file server. There a~e thep fourj data stations on _a token ring 
network. We will be addmg two more data stat10ns since four are not sufficient to serve 
three spectrometers. We typically run more than 150 lproto~ spectra per day here. ! 

Anyone interested in obtaining the hardware and softwJ e for this data station shou'ld 
contact me at the above address or they may call me (db not 

1 all collect) at .(608)-262-6158 . 

With best regards, 

Thomas C. Farrar 
Professor of Chemistry 



Almaden Research Center 

January 20, 1988 (received 1/20/88) 

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

Dear Barry, 

EXTENDED DATA STATION NETWORKS 

---- ----- ------- - ---- ----- - --- - ---- ----- - - ---- - - ------- - ----- ------. -

K94/601 
650 Harry Road 
San Jose, CA 95120-6099 
(406) 927-1650 

Bob Johnson and I recently moved into the Polymer Science and Technology group here. 
We have combined forces with one of the NMR groups previously resident (Bill Fleming) 
and upgraded the capabilities with new· instrumentation. Instrumentation in our 
department now includes: AM500, AF300, AF 250 (all hi-res) and SY 200 (CP/MAS). 
The 250 is equipped with a sample changer and is dedicated to automated, menu-driven, 
hands on proton/carbon operation for synthetic chemists. 

Since the 250 has time constraints common to all routine usage NMRs we are beginning 
to use networked data stations for offiine processing. The basis of our data stations is a 
ID NMR processing and plotting program, PCNMR, which runs on IBM PC-AT and 
PS/2 computers. This program, developed by IBM Instruments, is menu driven and allows 
plots on Hewlett-Packard plotters. It was originally released for the AT, and Jim Cooper 
(IBM ACIS, Milford, CT) graciously provided a version for the PS/2. In use, data is sent 
in background from the ASPECT 3000 computer in the spectrometer to the disk on the 
AT. Then the data can either be processed directly or sent via a network to other 
datastations. We have two network choices: PCNET, a local area network which links 
users in this facility or IBM VM, a network which connects all IBM sites and employees. 
Since many of the labs and offices have PC A Ts or PS/2s in use as terminals, we can send 
FIDs directly to the users for processing. Because the VM system circles the globe, we can 
send data to the ends of the earth, even as far as Texas, if necessary! (While we haven't 
found it necessary to go to that extreme, we have exchanged data with IBM labs in New 
York.) 

Unfortunately, PCNMR is no longer available from IBM. However, the rights to it have 
been obtained by the University of Wisconsin at Madison, and people interested in 
obtaining the program should contact Prof. Tom Farrar in the Chemistry Department 

~ttter'::I ;lease credit this to my account. /J,, 
~ Wade ~- Johnson w.i1leming 
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NEW METHODS RESEARCH, INC. 

INTELLIGENT SOFTWARE ·, 
FOR THE LABORATORY i 

~ -· 

Prof. Barnard L. Shapiro, Editor 
Texas A&M University NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

15 January 1988 
(received 1/20/88) 

COMPUTER APP !CATIONS TO NMR 
SPECTRA OF SYiNTHETIC POLYMERS: 

Dear Prof. Shapiro, I 
Many of us have experienced the mixed fortune of having a : · 
journal article rejected or delayed by r~vi ~wers. "Mixed" 
because although we have confidence in Ofr ~ork and con~ider the 
material to be worthwhile, a reviewer's pornm~nts can be very 
USl:!ful and the paper may be n\U!;h btd:tec ·r· ec duse of it! 

In my case, one criticism concerned a 20 coJ oc (Correlation by 
LOng-range Coupling) spectrum of vinylid\ene jchloride-isobutylehe 
copolymer in which "the connectivities are as strong (or weak? ·) 
as noise that is ignored." The COLOC exper ~ment is, however, 
inherently insensitive, more sample coul~

1 

not be easily obtain•d 
(already 20% w/v), and the experiment time jwas over 12 hours . . 
So inste~d, 1 1 ch~se to ap~ly a 20 MEM (m~xi~um entio~y meth~d) 
calculation to improve signal contrast in ~he spectrum. Figure 
1 depicts the marked improvement in a 128xl ~8 segment of the 2D 
spectrum, showing clearly the non-proton~~te~ vinylidene chloride 
carbons correlated to the protons on the ne ~ghboring methylena 
carbon. The calculation required about 15 ~inutes of cpu time: 
on a VAX 8800. Assignments can subseque, tli be deduced from the 
connectivity pattern that results from t ~ iad (the non-protonated 
carbons) and tetrad (the 2methylene protons) sequence overlap 
along the polymer chain. · 

Another justifiable criticism from the revie~ers was that the 
"connectivity scheme (does not) necessarily !establish 
assignments" and that an independ•nt method to confirm the 
assignments is desi~able. Figure 2 shows the • reirnlts from ~­
simulation of the region in the carbon spectrum that is 
projected in Figure 1 following a second-order Markov ' 
propagation model.3 Triads were determined lby the 20 expeiim~nt 
and pentads are simulated in Figure 2. The simulation looks · 
very much like the experimental spectrum securing the 
identity of the assignments and the use of the MEM enhancement. 

I believe this ·to be a gciod example of the j tility of computeD 
applied chemistry and, perhaps, a· lesson in premature _ submission 
of a paper! 

Sincerely, 

Mo~~ ~-o~D 
NMR Applications and Quality Control 

719 EAST GENESEE STREET, SYRACUSE, NEW YORK 13210 l!JSA 
Scientific Software Computer Graphics I 

.(315) 424-0329 FAX (31!5) 4-24~0356 
I Laboratory Computer Consulting 

( ' . ' 



~fast switching 

Rack or Bench 
Cabinet 

Resolution (7 available steps, 
100 KHz, 10 KHz, 1 KHz, 100 Hz, 10 Hz 

1 Hz, .1 Hz) 

10 MHz Frequency Standard 
Oven (3 X 10"9/day) ( ±1 X 10"8/0-50°C) 
TCXO (1 x 10·8/day) (±1 x 10·6/0-50°C) 

low noise 

Direct Digital 6-Decade Resolution Module (TLU) , 1 µ sec 
phase-continuous-switching covers 0.1 Hz - 10 KHz or 1 Hz - 100 KHz 

Picket Fence Output (A pulse containing all 10 MHz multiples 
from 10 MHz to 140 MHz, at a level of -SdBm each) 

Filtered Comb (A single frequency output of any 10 MHz multiple from 
20 MHz to 140 MHz at a level of 0dBm) 

1 MHz External Drive 90 ° Phase Shifter 

Sine and/or Square-Wave 10 MHz standard output 

Programmable 90dB Attenuator 
(fast switching) 

Manual and/or Remote Controls 
(BCD or GPIB) 
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Please notice our 

Sponsors 

and 

Advertisers ! ! 

Let our Sponsors know that tlieir support 
for the Newsletter is apprec~atJd. Let our 
Advertisers know · that you iavJ seen their 

ads and find them usbrui . . . 

Thanks ! ! 



1
The MEM processing routine was written by ~Mng Ni. An extended 

~ersion of the program is available in NMR2 
3Re-submitted to the Journal of PolymT~ Science. 

The Polymer Analysis program in NMRl 
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Figure 1. Conventional FT and MEM processing applied to the 
non-protonated vinylidene chloride carbon region of the 
vinylidene chloride-isobutylene copolymer spectrum. Contours 
are drawn at equivalent levels • 
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Figure 2. The experimental and simulated spectrum of the 
region in the carbon spectrum that is projected in Figure 1. 
The simulated spectrum uses a second-order Maikov propagation 
model. 
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The Wellcome Research Laboratories 

BMNB/88/1 

_Dr. Bernard L. Shapiro, 
TAMU NMR Newsletter, 
966 Elsinore Court, 
PALO ALTO, 
California 94203, 
USA 

Dear Dr. Shapiro, 

MAGNETIC SUSCEPTIBILITY REVISITED 

, angley ~ourt 
Beckenham 

ent BR . JBS 

~ 
Wellcom1 

telephone O -658 2211 
telegrams a d r.ables 
WELlAB flECKENHIIM 
telex 
WELlAB 
BECKENHM 23937 

~ 

• 1985 

~ ca, 
1986 

11th Jinuary 1988 
(receh1ed 1/21/88) 

Following the receipt of your pink missive a d in the traditiom 1 despE!ra­
tion which it induced we thought that your r J1eadef s, many of whc probably 
think that CW spectroscopy has something to do with cold water, might be 

I interested in our resurrection of an experiment published in 1959. We 
wanted to investigate the hypothesis that onJ of jour test substc nces m:Lght 

I I complex to ferrous iron and alter its spin state from high spin (S=2) to 
diamagnetic low spin (S=0) or even affect [its 'oxidation stat,~. In : the 
absence of low temperature ESR or even a G~oy bJalance we used [ the E,,ans 
(J.Chem.Soc., 2003 (1959) co-axial NMR tube method to look at th1 effect of 

I 1 [ the compound on the iron induced contact shift relative to a cont' rol in the 
annulus. We used both aqueous and H20/Me0H 11: 1 a 1 solvents and 1:[(he diagram 
shows the re-sults in the mixed solvent, run of course unlocked. We checked 

I I · 
the method using Ni(II), Cu(II) and Fe(II) and found that it st j ll worked! 

I I I 
Despite a number of assumptions implicit in the calculation which result in 

I an over-estimation of S, we found no ambiguitf in interpreting tl e rE!sults, 
viz. 

Concn(M) tn1(8.4T) s 
calc 

s 
actual 

I 
NiC1

2
.6H20 0.133 892.0 1.15 1 

I 
CuClz- 2H2o 0.034 80.6 0.55 0.5 

I 
Feso

4
.7tt2o 0.010 175.8 2. 1 2 

The shift /J:v can be related to the molar susc ptibility XM 1 aking into 
account magnet geometry which in turn lead~ to !the magnetic n,rment µ in 
Bohr magnetons. Ignoring orbital angulao momentum contribll tions the 

::-

' ,.______. 
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number of unpaired electrons can be deduced. The diagram shows (a) the 
co-axial tube with MeOH/H2O in both compartments (b) the addition of 
Fe(II) to the outer tube giving a high frequency shift (c) adding our test 
compound unfortunately showing no change and (d) adding 2,2'-bipyridyl 
which abolishes the shift by converting the Fe(II) to its diamagnetic form. 

Yours sincerely, 

~- ~' 

JOHN LINDON THEA BAKER JANET WILLIAMS 
Department of Physical Sciences 

Enc. 

JCL/ag 

(l) 

MtDH 

) 

s .e .f.O 
,----,---""T---....---~-s.• 4•9 1-e 
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E)f{ON RESEARCH AND ENGINEERING ~Ol'J1PANY 
CLINTON TOWNSHIP, R0UTE 22 EAST, ANNANDALE, ~ EW JERSEY 08801 

I 

CORPORATE RESEARCH 

A.J. CALLEGARI , Director 
Analytical Sciences laboratory 

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

January 19, 19iaa 
(received 1/23/88) 

Cyclic Oljgomjrs in Butyl 
Rubber Polymeri ization 

I 
Ref. No. 88AN 010 

Dear Barry : I 

The cationic copolymerization of isobutylene with sma·11 amounts of 
isoprene produces an item of some commercial importance, butyl rubl ,er. Because 
of the economic value of this copolymer, consi~era~le effort has l,een invested 
over the years by many groups to establish thef detc! il s of the co 1, o l ymeri zat ion 
process including the mode of enchainm~nt of thF di 1 lefin isoprene the sequence 
distribution in the copolymer, and the unsatura ion levels typical of different 
copolymer grades. 

Recently, my colleague, Irv Kuntz in Exxon's Polymers Gr1 up, produced 
in the lab a low molecular weight copolymer (Mv of About 30,000) a~d discovered 
in the product some sma 11 amounts of much low1er molecular weight I by--products. 
These by-products were also detected in commer~ial high mol iecular weight 
copolymers using thermal desorption/pyrolysis 1IGC-MS but were pr1bsen 1t at much 
lower concentration than observed in the laboratory lsynthesis. By la combination 
of liquid-liquid extraction and vacuum distillation, sever l different 
by-products were isolated from the laboratory ~reparation in suffi t: ient quantity 
to identify their possible origin and structure using MS and NMR t ~chniques. 

In an NMR laboratory used to dealilng i ith synfuels ~nd petroleum 
materials, the problem of identifying the stnluctural characteris( ics of these 
by-products presented a refreshing challenge. The ~3c spectrum of the first and 
major purified fraction consisted of just thirtieen resonances and 

I 
as ,consistent 

with mass spectrometry information (C.S. Hsu I in bur Corporate Research Lab) 
obtained on the same fraction that reported a G13H24 empirical for~ula. 

The heteronuclear 1H-13c chemical lshif~ correlation shown in the 
figure, along with the DEPT-type descriptions of al ~ the 13c resonances, helped 
to identify that the C13H24 by-product must ha~e ar1isen from the c, ligomerization 
and subsequent cyclization of one isoprene and ltwo r sobutylene molecules. 

Although we surmised most of the subtleties of this by-product by this 
point, the C13H24 fraction provided us a very J "re:al world" proving ground for 
some of the NMR techniques that rately find applica~ion in our more . complicated 
samples. The two-dimensional INADEQUATE result, fior example - pcirtially shown 
in the figure - mapped out for us the cyclohe*yl s~ructure in this molecule as 
well as the attachment positions for the four ~eth~l groups. For1unately, good 
agreement was obtained between all of the avai abl ~ MS and NMR evidence on this 
fraction, ascribed in the end to the molecule l-isopropenyl-
2,2,4,4-tetramethyl-cyclohexane. 
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( \ Higher molecular weight fractions isolated from the same reaction 

• 

mixture were also examined using the characterization techniques described 
above. Although the structure of the C13H24 material was reasonably well estab­
lished before our most recent experiments, the structures of the higher 
oligomers were not known previously. Heteronuclear chemical shift correlation 
and 2D-INADEQUATE data have proved instrumental in developing a better under­
standing of the structure of these higher oligomers. 

These fractions were found to consist of a family of molecules formed 
from one isoprene and increasing numbers of isobutylene monomers. The concen­
tration of each family member, however, appeared to depend in a non-regular way 
on the number of isobutylene monomers included in the molecule. 

The work that we've completed to date using all of our best NMR and MS 
tricks suggests that the higher boiling products exhibit most of the same 
structural fragments as the C13H24 parent including the tetramethyl-cyclohexyl 
ring and the terminating isopropenyl group. There have been some surprises too, 
however. Unlike the rather straightforward spectrum observed for the C13H24 
molecule, a highly purified fraction of the C21H40 family member exhibited 
forty-two 13c resonances and has been assigned to roughly equal concentrations 
of two structural isomers. Needless to say, we continue to be interested in the 
origin and significance of these cyclic oligomers in the copolymerization 
process. 

Yours sincerely, 

Kenneth D. Rose 

• a ..... 
I I • 

Ill 
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SOCIETE ANONYME DE DIFFUSION DE L'INSTRUMENTATION SCIENTIFIQUE 

BRUKER SPECTROSPIN - 34, rue de l'lndustrie 67160 Wissembqurg 

NATO Sl.JNERSCHOOL 

"A methodo I og i ca I approach ·to Pt\J It i nuc I ear Magnetic R sonance In I i I ids i:lnd 
so I ids : chen.-i ca I app I i cat i·oos" 

August 22 - Septerrber 2, 1988 MARATEA - Italy 

The proposed schoo I is des i gned to provide an i n ~epth understanding of modern 
mu It i pu I se/ mu It i phase NMR exper i ments and to descr i be a range of app I i c, at ions ; 

Lectures w i I I cover the fo 11 ow i ng areas : 

Liquid state NPtR : Basic concepts, 1D and 2D sequences, Phase cyd i 1~9, 
Po I ar i zat-i on transfer, Inverse detecf ion, Pu I se sha1 1 '19 • 

Solid State mil: Basic ground~, Polarization tran'j~er, !Magic A~gle Sp ~ning, 1D 
and 20 exper I ments, quadrupo I ar nuc I e 1 , dynam I c expe1 1 ments 

T uteri a I and posters sessions are also f>I anned : Th~se l i sh i ng to con~r ibute a 
po

1
st~r j shou I d eni I ose a 

pre I Im nary abstract. 

Organizing ·conmittee 

P. GRANGER (Strasbourg), R. BENN (Mulheim) ., C. BREVARD (\~issembou g), R.K. '-./ 
HARRIS (Durham), P.A. TEMUSSI (Napoli local organizer) 

Lecturers 

R. 'BENN (Mulheim), G. BODENHAUSEN (Lausanne), C. B~EVAR,D 
(Vancouver), P. GRANGER (Strasbourg), R.K. HARRI~ 
( 11/ianchester) , B. NAGY (Namur), A. PINES ( Berke I e}), ~. 

(Wi ssembourg :I , C. FYFE 
(Durham), C • ·MORRIS 
PR EGOS I N ( Zt r i ch), : G. 

SCHROEB I LGEN ( Ham i I ton), G. VAN KOTEN (Utrecht) I .I. 

The Institute w i I I be he Id at the Hote I "Vi I I a -oe I tylarre" in Acqw fr:eclda di 
Marat ea, lta I y • Th i ~ ~ma I I ~eas i d~ resort i s abo~t 290 km south f~~ m : ~apo I i • 
Fu I I board accomodatt on ( inc I ud I ng transport tq an<ll from Napo I 1 ) w I I I be 
provided. A few single rooms wi 11 be avai I able. The n~mber of partic, ipants is 
I imited to 80. Partial financial support is avai la81e fbr some partici 1 ants. 

Students and postdoct◊ra I fe l'I ows shou Id ask resl arc~ superv i so·r t , wr i te a 
letter of recormiendation directly to the school Di 1ecto~. 

CLOSING DATE FOR 'APPLICATION : ·MAY 15Jh, 1988 

For more information, please write to: Prof. PJ GRANbER 
~ A.S.I. hool l Director on NM 
_!....)a,_ri'O / Ll UNIVERSITE L0µIs PASTEUR 
\ ..eR, \oz. ·r"'U~ lnstitut Ide C[ imie 

::J l'\.·of G. ~ o~' I BP 296/R8 

;l-7000 M~-t I.I) co~~~ tt 67008 sTJASBO RG CEDEX ·u France 

c.,~.:l)\--,~ 
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TAMU NM_R .Newsletter 
, . · 

Editor/Publisher: Bernard L. Shapiro 
966 Elsinore Court, Palo Alto, CA 94303, U.S.A. (415) 493-5971 

1 January 1988 

Notice re Termination ofthe Use of Commercial Subscription Services 

Effective this date, new and renewal subscription orders from commercial subscription 
services (EBSCO, Faxon, Read-More, etc.) for the TAMU NMR Newsletter will be 
respectfully declined. 

While there several reasons which make this step necessary, the major factor is the difficulty 
of making potential new subscribers properly aware of the Newsletter requirement of a 
periodic technical contribution in addition to paying an appropriate subscription fee. 

It should be emphasized strongly and understood clearly that a) there is no 1ntent or desire to 
limit the Newsletter availability, commensurate with our needs for adequate funding ·and an 
adequate flow of technical contributions, and b) all active, paid subscriptions will be honored 
for the current Newsletter year, which ends September 30, 1988. 

The details of the Newsletter policies are otherwise unchanged; copies of our statement of 
Policies and Practical Considerations are available on request. New subscriber/participants 

0 are always welcome; new Sponsors and Advertisers are doubly ·welcome - details on request. 

Subscription services receiving this notice are requested to notify their current subscribers to 
the Newsletter of this policy, so, that they can make arrangements for direct payment at the 
time of renewal. Current, prospective, and new subscribers are reminded that all paid 
subscription fees ~re non-refundable. Each subscription must be in the name of an 
individual (not a library, department, company, etc.), with whom direct communication can 
be made on all matters, including technical contributions _and subscription fee payment. 

Bernard L. 7iapiro 
Editor/Publisher · 
TAMU NMR Newsletter. 

This notice has been sent to the three commerical subscription services named above. · Those current 
subscribers who have used one of these, or any similar, services, please take note. If this new policy 
raises problems, feel free to contact me. I tend to be more interested in problems of scientific 
colleagues than in allowing librarians and bureaucrats to keep-their hallowed positions atop their 
strange versions of Newton's second law . . . 

BLS ·. 
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I. Please provide short titles for all topics of your contributions. FaiJJ e to provide titles · suitably succinct 
ones! - may result in my domg so, with possible attendant loss of signal. Ask Alan Marchand ... 

2. "Positions Available", "Equipment Available", and similar noJices should be formatted [so as to use the 
minimum vertical space. Please do not double space such notices. ot leavJ wide margins at th1, side~t- l believe 
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3. Technical contributions may not exceed three pages without priof approval. ' 

4. All contributions must be formatted so as to leave 1" (25.4 mm) marJns on all four sides. This is especially 
important for foreign subscribers, whose paper is usually larger than tliat usetl in the U.S.A. and ( janad,L 
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GE Performance! 
1H, 134 API; and2D NMR in¼ lwur-automatically. 

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- 13C 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% CDC13 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 l3C acquisition. 

After data acquisition, Auto­
phase accurately phases I 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, 2 5 5 Fourier 
Avenue, Fremont, CA 94539. 

GENERAL. ELECTRIC 



cJEOL:S GX-FT N IR Sy: tems, __ 
■- ~•' 

Subject: Automation 
One of the more than 200 <and growing> automated rou dnes available c n the GX-Series; 
the data illustrates a Double Quantum Filter Phase Sensit ive Cosy on tht downfield sec­
tion of Linalool run on a GX-270NVB (89mm) MHz spectrqmeter. From ti e moment you 

Linalool 

lf' 

lfl 

C 

ID 

H H 

\ I 
C=C OH 

I \ I 
H C 

/ \ 
CH, CH2 -CH2 CH, 

\ I 
c=c 

I \ 
H CH, 

load the sampl1 , spinning, lock, 
~himming, ace uisit:ion, trans-
' ' form, phase c orrect1on, and 
blotting are tot lly automated. 
I ' £hould you n, ed something 
hot already in c ur menu a few 
~trokes on the k yboanj will put 
ilt there. 

J i ~!~t:haer~e;c ;o~~u~~~ui~~ 
,,,,,,,,,,,,,, ,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~,~~ r1!nesster.aurmche,ntthethc t-F~
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G:onsider wh·en evaluating FT-
1 
INMR Systems. 

The GX Sel ies 
FT-NMR Sp1 ctri:,meter 

r1 

For further in orrnation call: 

. L 
!imlmllll . 

11 Dearborn Road, abody, MA 01960 
(617) 5) 5-5900 




