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If you've purchased an NMR spectrometer recently, you know that buying 
the right instrument for your research can create quite a dilemma. Isn't it 
nice to know that choosing the source of supplies for your NMR is so 
simple? 

we're INNOVA TIVE * we're CURRENT 

NEWI 
To get a 14% gain °in field strength and sensitivity, you'd 
have to add at least $15,000 to the purchase price of an 
NMR Spectrometer. But a simple tool recently added to 
WILMAD's arsenal of NMR problem-solving-weapons can 
provide just this kind of dramatic boost in performance at 
petty-cash prices. 

WILMAD's Ultra-thin-walled 5mm ·NMR Sample Tubes pro­
vide the fine structure of the very best tubes that can be 
manufactured ti:>day as well as the strength to survive the 
test of the automatic sample changers now gaining popu­
larity in the world 's leading laboratories. These tubes have 
provided unparalleled results in demanding experiments at 
fields as high as 11 . 75T. WILMAD provides these and 
Ultra-thin-walled 10mm NMR Tubes in lengths up to 911

• 

Specifications 537-PPT 540-PPT 545-PPT 
I I 

O.D. 5.0mm 

I.D. 4.5mm 

Camber .001" .000511 .0002511 

•concentricity .002 11 .001 11 .0005 11 

NEWI· 
Charts for the latest generation of NMR Spectrometers are 
now provided by WILMAD including : 

Instrument WILMAD Chart Number 

XL-200, 300, 400 WCV-XL-200 
Flatbed Recorder 

Zeta-a Plotter for WGN-200755 
ADVANCE Updates and WGN-200902 
QE-300. 

Zeta 100 on NT Series i FC-60M (Blue Grid) 

GX Series WJC-14026 

FX Series I WJC-FX-3-BL 
WJC-FX-4-BL 

Watanabe Plotter on WCB-PL-501 
AM Series WCB-PL-505 

NR-80 WCl-8634878 

WP-100, 200, 270 S/Y WCl-8634879 
WCl-8634880 

WM and CXP Series WCB-WM-1 • 

•concentricity T.I.R. 'Like WCB-WH-90 but no calibrations. 

we're COMPREHENSIVE 
"Just about everything for NMR, except the spectrometer." 

Deuterated solvents-20 different chemicals in varying iso­
topic purities. 

Shift Reagents-more than 20, some chiral for stereochem­
ical studies. 

Standard Samples-the greatest variety available from any 
source for 10 different Nuclei. 

Sample Tubes-Widest range of sizes shipped from stock. 

Special Sample Cells and Tubes: 
-Pressure Valve NMR Tubes. 
-Screw-Cap NMR Tubes. 
-Spherical Micro Inserts. 
-Elongated Cylindrical Micro Inserts. 

Coaxial Cells-3 types for your special research require-
ments. 

pH Electrode-for 5mm NMR Sample Tubes. 

Quartz Sample Tubes-for EPR and NMR Studies. 

Custom-made NMR Glassware-Unusual construction needs 
routinely filled, flexible designs. 

Call or write about details. Ask to have your name placed on 
the WILMAD mailing list to be kept informed of the latest ad­
vances in NMR. 

and coming soon ... "NMR by WILMAD" a new NMR Catalog No. 851 

Wit.MAD GLASS COMPANY, INC. 
Rt. 40 & Oak Road , Buena, New Jersey 08310, U.S.A. 

Phone: (609) 697-3000 • TWX 510-687-8911 
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British Radi ofrequency Spectroscopy Group - April 9-11, 1986; Oxford University, Oxford oxi 3QR Engl and; 
see Newsletter No. 323, p . 23. 

27th ENC - April 13-17, 1986; Hilton Hotel; Baltimore, Maryland; see Newsletters No. 328, p. 8 and No . 323, p. 31. 

8th Rocky Mountain Regional Meeting - June 8-12, 1986; Denver Convention Complex; Denver, Colorado; Meeting Chairman : 
\hlham E. lleard, □ SDA-ARS, P. O. Box E, Ft. Collins, Colorado 80522. 

4th International S~posium on NMR Stectroscopy - June 16-20, 1986; Tabor, Czechoslovakia; Chairman: Dr. Petr Trska, 
NMR Laboratory, Institute of Chem1calechnology, Suchbatarova 5, CS-166 28 Prague 6, Czechoslovakia. 

Scuola Internazionale di Fisica E. Fermi : The Physics of NMR Spectroscopy in Biology and Medicine - June 24-July 4, 1986; 
Varenna, Italy; Chairman: Professor 8. Marav1gl1a, Dipartimento di F1s1ca, Un1vers1ta degli Stud1, "La Sapienza," 
P. le Aldo Moro, l-00185 Roma, Italy. . 

International Society of Magnetic Resonance (ISMAR), 9th Meeting - June 29-July 5, 1986; Hotel Gloria; Rio de Janeiro, 
Brazil. Chairman: N.V. Vugman, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil. 

U.S.-Latin American Worksho41i on Recent Developments in Organic and Bioorganic NMR - July 7-11, 1986; Campinas, Brazil; 
see Newsletter No. 323, p. 5 . 

28th Rocky Mountain Conference - August 3-7, 1986; Radisson Hotel; Denver, Colorado; Conference Chairman: R. Barkley, 
CIRES, University of Colorado, Boulder, Colorado 80309, (303) 492-1158. Abstract Deadline: March 21, 1986. NMR Chairmen: 
J . Haw, Dept. of Chemistry, Texas A&M University, College Station, Texas 77843, (409) 845-1966, and F. Miknis, Western 
Research Institute, Box 3395, University Station, Laramie, 14yoming 82071, (307) 721-2307_. 

XXIII Congress Ampere on Ma~netic Resonance - September 15-19, 1986 ; Rome, Italy; XXII-I Congress Ampere, Dipartimento di 
Fisica, Onivers1ta de Roma , La Sapienza," P. le Aldo Moro 5, I-00185 Roma, Italy. 

1986 Eastern Analytical Symposium - October 20-24, 1986; Hilton Hotel, New York; seep. 23 and Newsletter No. 325, p. 27. 

All Newsletter Corresponde nce 
Should be Addressed to: 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 

College Station, Texas 77843 U.S.A. 
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No. 331 (April) ------- -- 28 March 1986 

No. 332 (May) ----------~ 25 April 1986 



329-2 UNIVERSITE DE LAUSANNE 

INSTITUT DE CHIMIE .ORGANIQUE 

Professor Bernhard L. Shapiro 

Department of Chemistry 

Texas A&M University 

College Station, Texas 77843 

Dear Professor Shapiro, 

Aue de la Barre 2 - 1005 Lausanne, Switzerland 
Telephone (021) 44 42 50 

19 November 1985 

INEPT in 17
0 NMR 

170 NMR spectroscopy has undergone a dramatic development in recent years and 

may now be considered as a routi~e method 1l. There are, however, almost no expe­

rimental methods available to perform an assignment of the spectra. Usually 

specific enrichment, chemical shift - structure relationships etc. are employed. 

To overcome this problem we have used the INEPT sequence to distinguish between 

protonated and non - protonated oxygens. With an average coupling constant 1J( 
17 ·. . -1 2.) 

0, H) of 85Hz, the value of 0.0056 J for the interpulse delay, and the 
I 

addition of 0.01 M Cr(acac) 3 to shorten the proton T1 s we obtained good INEPT 

spectra of simple alcohols (17o in natural abundance) within a few minutes. 

When trying to deter~ine the coupling constant from the separation of the two 

INEPT lines it is to be realised that this distance is usually larger than the 

actual coupling constant. A fitting of the experimental spectrum with two lo­

rentzian lines by a least squares procedure provided the desired results. Fig. 1 

shows a typical spectrum. To study further the influence of the linewidth on the -apparent coupling constant Jin an INEPT spectrum we calculated some spectra. 
. -Fig. 2 shows the results and Fig. 3 the functional dependance of Jon the line-,.., 

width A'V.,,11,. As a general rule one can say that only for J> 4 -.J1~ J corresponds to 

the true coupling constant J. 

Sincerely, r 
9zu~, ~L~ 

Dr. Martin Schumacher 

P.S. Please credit this contribution to the account of Prof. A. Merbach 

1) J. P. Kinzinger in "NMR of Newly Accessible Nuclei", P. Lazlo, Ed., 

Academic Press, New York, Vol. 2, p. 75 (1983) 

2) D. T. Pegg et al., J. Magn. Reson. 44, 32 (1981) 

' ,. · , _, . 
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THE BOC GROUP 

Technical Center 
The BOC Group, Inc. 

100 Mountain Avenue 
Murray Hill, New Providence 

New Jersey 07974 
Telephone: 201-464-8100 

Telex: 219484 
Cable: BOCLAB 

December 15, 1985 

Re: Magic Angle Proton NMR of Natur~l Mordenites 

Dear Prof. Shapiro: 

Recently we have been working on natural mordenites using solid 
state magic angle 29si, 27Al and le NMR techniques .. 

The MAS proton NMR spectra are shown in Figures a-d for type-Y 
faujasite, Na-mordenite, natural mo,rdenite, and dealuminated natural 
mordenite. All these samples were untreated and equilibrated with 
water. 

. \ 

The line widths of H20 signal in Figures a-d show some interesting \__,,, 
features about the nature of water and one can correlate with thei.r 
framework structure. The structure of faujasites reveals (1) that 
ca 50% volume being void, whereas it is ca 30% in mordenties._ 
Normally, H20 occupy these voids. rhe line widths in the spectra 
of faujasite (a) and mordenite (b-d) reflects on the mobility of 
water. The narrow line signal for £aujasite may be attributed to 
larger pore size in faujasites compared to mordenites. The 
constraints on the water molecules in smaller pores is reflected as 
larger line widths for mordenites (b-d). In these spectra, the CSA 
and dipolar interactions are not completely averaged by · MAS. The 
H20 signal is narrower in the spectra of dealuminated natural 
mordenite (d) compared to starting material, natural mordenite (3). 

We also investigated heat treated natural mordenites in which 
water signal disappears and two unresolved peaks appear and their 
chemical shifts are different than free water. These two peaks ar~ 
assigned to protons around Si and Al sites (2, 3). 

cc: A. Ellgren 
AC/jep 

Ashok Cholli 

A member of the BOC Group 
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1. D.W. Breck, "Zeolite Molecular Sieves", John Wiley & Sons, 1974. 

2. K.F.M.G.J. Scholle, w.s. Veeman, J.G Post and J.H.C van Hooff 
zeolites l, 214, 1983. 

3. Cholli, A.L., to be published. 
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January 13, 1986 

Dr. B. L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 

Dear Professor Shapiro: 

Subject: Quantitation of Aminododecanelsomers by Proton NMR 

We have found the use of Lanthanide shift reagents- (LSR's) · to ·be 
very valuable when quantifying two similar isomers of an 
aminoalkane. During the preparation of 2-aminododecane from · 
1-dodecene, it became necessary to know-- the level of the impurity 
3-aminododecane. 

By using tris-(6,6,7,7,8,8,8-heptafluoro-2,2-dimethyl-3,5-
octanedionato)europium (Eu(fod)3), we were able to quantify tJie 
3-isomer in the presence of the 2-isomer. The figure shown b'elow is 
a typical proton NMR spectrum containing the LSR and 2.-aminododecane• 
(I) in the mole ratio of 0.85 and spiked with 3~aminododecane, (II). 
Representative resonances for each alkane component are marked in 
the figure. The isomers were quantified using the resonance at 
4.2 ppm for I and 3.6 ppm for II. · 

The lower limit of detection of the 3-isomer was -estimated to be 4% 
at the 10 to 15% 3-isomer level in ·samp~es of the 2~isomer and the 
relative standard 'deviation was estimated to be± 10%. No 
1-aminododecane was detected by this p~oton NMR method~ 

This work was accomplished on a Varian -EM-390 NMR spectrometer. The 
a·pproach of using the shift reagent made it possible to carry out 
this analysis in a routine manner without requiring the use of a 
super-conducting magnet. Had a high field NMR been available in the 
location needing the analysis, it could· have been accomplished -much 
better at the higher field strength. 

Douglas W. Lowman 
Senior Research Chemist 
Research Laboratories 
P. O. Box 1972 

vaf/0534f 
_ 10 9 8 7 6 5 4 3 ' 2 1 o. 
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Only Varian NMR can do this­
with a single MAGICAL: word! 

H£TEAOl«JCLEAR 
20 SHIFT COMEUTION 

EXP5 PLl..SE SBI.E«:E: HCCOAR 
DATE o;-18-B!J 
SOL\'E>IT CDCl.3 
FILE C 

HETCOR PlA..SE ~ 
OBSERVE CAA80H 

FREOlENCY 50 . 309 ~ 
SPECTRAL WIDTH 3084. 7 HZ 
2D SPECTRAL WIDTH 701 ,0 HZ 
ACQ. TUE 0.187 SEC. 
DEUY TIME 0 , 833 SEC. 
PU.SE WIDTH 90 DEGREES 
NO. REPETITIONS 4 
NO . INCREMENTS 1~ 
SATED DECOUPLINB 
&PIN RATE 2!1 HZ 

TAPAOC£SSINB 
LUE BROADEN IN& 1. 91 HZ 
FT SIZE 812 X 512 
OTAL TIME U . 7 MINJTES 
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AUTOMATED HETERONUCLEAR CORRELATION 

MAGICAL provides not just automation, but intelligent 
automation. Here, an automated series of proton, carbon, 
DEPTGL, and heteronuclear chemical shift correlation 
spectra were performed on a sample of menthol, all by 
typing HCCORR. Each of these spectra was optimized 
by MAGICAL. The proton spectrum was checked at the 
end to ensure that it had sufficient signal-to-noise; if it 
didn't, the experiment would have been rerun. 

For the carbon experiment, where sensitivity is more of a 
problem, the signal-to-noise ratio was checked periodi­
cally during the course of the experiment, and the acqui­
sition terminated when a preselected signal-to-noise ratio 
was reached. Using this number of scans as a guide, 
conditions were then chosen for the DEPTGL experi­
ment, and that series of spectra was then acquired 
and automatically combined (spectral editing) to 
produce subspectra containing, respectively, 
protonated carbons, CH carbons, 
CH2 carbons, and CH3 carbons. 

With 1 D spectral information in hand, MAGICAL next 
determined the minimum spectral width for the heteronu­
clear correlation experiment for both protons and 
carbons (using protonated carbons only, as determined 
from the DEPTGL experiment). The rest of the 2D param­
eters were also optimized based on the 1 D experiments, 
and the 2D experiment was then acquired, processed, 
scaled, and plotted. From start to finish, the entire series 
of experiments required only 22 minutes. This time will, of 
course, vary from sample to sample, because the 
MAGICAL analysis is not "canned," but adapts to the 
requirements of each particular sample. 

Write or call Varian today to learn how you can 
achieve these results. Write MAGICAL NMR, 

Varian Marcom, 220 Humboldt Court, 
Sunnyvale, CA 94089 or call 800-231-5772. 

varian 



Pharmaceuticals Division 

CIBA-GEIGY Corporation 
Summit, New Jersey 07901 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843 
U.S.A. 

Dear Professor Shaprio: 

CIBA-GEIGY 

October 30, 1985 

Re: C-13 NMR: Differences in 13c-l glucose metabolism of Human Red 
Blood Cells(RBC) in Bicarbonate vs Tris (hydroxymethyl) aminomethane 
(Tris) Krebs Buffer 

13 Recent c1~ studies in our laboratory have shown marked 
differences in C-1 glucose metabolism of RBC in bicarbonate vs Tris 
Krebs buffer. A n~~ber of glycolytic pathway metabolites were observed 
and identified by C NMR spectroscopy in both buffer systems (Figure 1 & 
2). 

Experimental protocol was as follows. Blood from healthy donors was 
collected and centrifuged at 1000 x g for 10 min. Plasma was discarded 
and the cells were washed in ice cold buffer containing 20 - 25 U/ml 9 heparin (3 times). Washed cells y3re counted in a coulter counter. 10 
cells were incubated (37°C) with C-1 glucose for 30 min with constant 
oxygenation. The oxygenated cells were introduced into the magnet and 
spectra were collected on a Varian XL-400 NMR spectrometer. The probe 
temperature was maintained at 37°C and Waltz decoupling was used to avoid 
excess heating of the sample. 

Our experiments indicate that the rate of C-4 fructose-6-phosphate, 
2,3 diphosphoglycerate/3-phosphoglycerate(3-PG) and lactate formation in 
RBC is enhanced when suspended in Krebs bicarbonate buffer and diminished 
in Tris Krebs buf13r. Likewise, rer~nances at 70 ppm and 61 ppm 
corresponding to · C-4 glucose and C-6 glucose respectively, show a 
greater metabolic flux in -the bicarbonate vs Tris buffer. 

It should also be noted that a peak appears in the Tris Krebs buffer 
at 60.8 ppm which is not present in the bicarbonate buffer. This peak 
corresponds to the methyl group of Tris buffer and should not be mistaken 
for a glucose metabolite. 

329-9 



329'-10 

<1l 
.µ 
<ll 

..c: 
p. 
ti) 

0 
,,...._ 

..c: .... 
I p. u I 

~ '-' 
I <1l I 

<1l ti) c.!> <1l 
ti) 0 i:i.. ti) 

0 u .... 0 
.µ ::, 

• 
u 

u .-i ::, 
::, bl) .-i 
H bl) 

~ 

..;t 
I 

min. 

80 ,'\ 70 60 so 40 30 20. PP~0 

Figure 1. 13c NMR spectra of RBC incubated 
in Krebs bicarbonate buffer. 
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In summary, our data shows that the overall rate of glycolysis in 
RBC differs when the buffer is the only experimental parameter changed. 
These results were consistant over several experiments performed in 
bicarbonate vs Tris buffer, the r eby eliminating blood variabil i ty as a 
possible explanation f or t he observed differences. Finally, thi s 
communication serves to stress the importance of maintaining ident i cal 
conditions when compari ng or reproducing biological NMR data . 

Sincerely, 

Geetha Ghai, Ph.D. 

Precision SMM. O. D. NMR SAMPLE TUBES 

Catalog Comparable Price 

NM R 
Number Wi lmad Recommended Use 

each 

Catalog 
Length 

Cap Color Numbers 
MM 

1·49 50.99 

SAM 
NE·STS 

30·60 MHz: Student use and routine analysis. 178 S1 .95 $1 .90 

PLE 
A superior disposable lube. 

Rod 
Not compatible with vortex plugs and 

203 2.05 2.00 

\ 
coa11ial Inner cells. 

NE·LS 60MH z: Routine analysis, Quality control 178 2.40 2.30 

TUBES 
505·PS Nol compatible with vortex plugs 

Yellow and coaxia l inner cells. 203 2.60 2.50 

NE·MS 90· 100 MHz.: General research, FT applications. 178 3.85 3.75 

507-PP Compatible with vortex plugs and 

Compare our Quality and 
Green coaxial inner cells. 203 4 .35 4.25 

NE·HS 
220·360 MHz: 178 6 .65 

Prices- with the others. 
6.55 

528·PP 
Blue 203 7 .15 7.05 

You' ll choose New Era for 10MM O. D. NMRSAMPLETUBES 

Utility and Savings. Comparable 
Price 

Samples 
Catalog Wilmad Recommended Use lenglh 

each 

upon request. Number Catalog MM 
Numbers 1·24 25-49 50-up 

Call or write today. 60MHz.: Rouline analysis, quality control 178 57.50 $ 7.25 SS.75 
NE-L10 513-IPP Compatible wilh vortex plugs. Not 

~,\ 111 1 ,f1M,, recommended for use with coaxial 
203 8.25 inner cells. 8 .00 7.50 

~-~ 
90·100 MHz.: General research, FT applicat ions. 178 12.25 11.75 11.00 

NE-MIO 513·5PP Compatible wllh vortex plugs and 

-- = coaxial inner cells. 203 13.00 12.50 11 .75 

NEW ERA ENTERPRISES 100 MHz and up: Research. FT appllcalion s. 178 14 .25 13.75 13.00 

NE·H10 513·7 P P Compalible wl1h vortex plugs and 

P.O. BOX 425 • VINELAND, NJ 08360 
coaxial inner cells. 203 15.00 14.50 13.75 

PHONE: 609-794-2005 
Note. Fial bottoms ire available at no addot lon.l charve. Specify when Oft1erlr,g. 
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University of Edinburgh · 

Department of Chemistry 

West Mains Road, Edinburgh, EH9 3JJ Scotland. 

Yr. ref.: 

Our ref.: IHS/MAP 

Professor B.L. Shapiro 
Department of Chemistry 
Texas A & M University 
Co 11 ege Sta ti on 
TEXAS 77843 

Dear Barry, 

Telex 727442 UNIVED G 
Telephone 031 - 667 1081 

Ext. 3676 

17 December 1985 

Comparison of DEPT, APT(GASPE) and SEMUT for carbon multiplicities 

1 
Like many others, we have very successfully used the DEPT pulse sequence to 

distinguish CH3 CH2 and CH resonances and ·have assumed that this was superior to the 
2 3 

other sequences, eg APT(GASPE) and SEMUT, which do not involve polarisation transfer. 
However the 4-fold sensitivity gain of DEPT is not much greater than the 3-fold gain 
expected with full NOE enhancements in the other sequences. Out of curiousity we 
decided to compare the three sequences under "identical" conditions, namely those 
which 1we have found to give the best signal to noise over a given time for the DEPT 
sequence. 

Using our Bruker WH-360 spectrometer we examined a solution of a tetracyclic 
triterpene in two probes; a 10 mm multinuclear VSP probe tuned for carbon-13 
(90°{C} = 14µs, 90°{Hdec} = 36µs) and a 5 nm selective carbon-13 probe (90°{C} = 8.5µs, 
90°{Hdec} = 26µs). A pre-excitation delay of 3 s before the pulse sequence and an 
acquis.ition time of 0.5 s were ·used, the variable pulses being optimised for methylene . 
groups. The results are given in the table along with theoretical intensities assuming 
full relaxation, complete polarisation transfer in the DEPT sequence and full NOE in 
the other two sequences. Spectra for the VSP probe are shown. In summary, for the 
conditions employed, the APT(GASPE) sequence gives rather better signal to noise than 
the DEPT sequence but is made more comp 1 i.ca ted by the presence of quaternary resonances~ · 
The- performance of the SEMUT sequence falls off rapidly as the number of bonded protons 
increases and is particularly poor on the VSP probe. This probably reflects the 
quality of the 180° proton pulse in this case. 

From these unexpected results we suggest that workers carry out similar tests to 
see which sequence is the most effic1ent for the particular probes they are using. 

Yours sincerely, 

-
.Dr. I.H. Sadler. 
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256 scans 

5 rrm Carban-13 10 rrm V,S,P, Tneoretlcal 

CH CH2 CH3 CH CH2 CH3 CH CH2 CH3 

0.7 0,8 1.1 0,8 0.7 0.8 0.94 1.33 1.41 

1.3 1.0 1.1 1.4 1..0 0.9 1.0 1.0 1.0 

1.2 0,9 0.6 0.6 0.2 0.0 1.0 1.0 1.0 

D. T. Pegg, & M, R. Benda! L J. Magn. Reson. 1982, 48, 323. 
N. Shoolery, J. Magn ,_ Re son. 1982, 46, 535. 

3. H. Bi ldsele, s. Donstrup, H. J. Jakobsen & 0. W. Sflrensen, J, Magn. 
Reson, 1983, 53, 154 
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University of Durhalll 
Telex: 537351 DURLIB G 

Dr. B.L. Shapiro, 
Department of Chemistry, 
Texas A & M University, 
College Station, 
Texas 77843, USA. 

Dear . Barry, 

Department of Chemistry 

Science Laboratories, South Road, DURHAM, 

GREAT BRITAIN, DH1 3LE 

Telephone: Durham (0385) 64971 

Professor of Chemistry: 

Robin K. Harris 

3rd January, 1986. 

TIN-119 SPECTRUM OF SOLID TRIMETHYLTIN FLUORIDE 

In order to stave off further threatening letters from you, 

we would like to illustrate for TAMUNMR readers the 119sn spectrum 

of Me3SnF in the solid state (Figure 1). This may look complex, 

but actually most of the lines are spinning sidebands. In fact, 

there are only three centrebands, indicated by arrows. These 

are equally-spaced (splitting 1300 Hz) and, integration over 

the appropriate spinning sideband manifolds shows the true 

relative intensity is 1:2:1 - a classical first-order pattern, 

indicating equal coupling two fluorine nuclei. How's that for 

Me3SnF? The answer to the conundrum is that there is penta­

coordination of tin in the solid state, probably with a chain 

structure containing .Sn···F···Sn·•·F···Sn bridges. This is also 

indicated by the low chemical shift in the solid state (o = +24 ppm 

with respect to the signal of Me4Sn). 

Analysis of the spinning sideband manifolds yields a lot of 

information about interplay between . the dipolar, indirect coupling 

(J), and shielding tensors. A crude calculation, using a lot of 

approximations, yields the data shown in Fig. 2. Don't take the 

numbers as correct, but simply as indicative of the~ of 

information that can be acquired. I recall Bob Griffin insisting, 

over dinner in a London restaurant in 1980 that spinning sidebands 

are a blessing, not a bane. · I was sceptical at the time, but I 

now believe him - except for the type of solid-state 1 3c work we 

were carrying out in 1980! 



.,. 
\· 

I trust this letter satisfies you for the next nine 

months or so. Incidentally, the spectrum of Me3SnF was 

obtained by Pat Reams on a Bruker CXP 200. Pat has now 

finished his Ph.D. experimental work and is busy working 

in industry. 

Best wishes for 1~86, 

l 
l 

• 

• . 
400 300 200 100 0 -100 -200 

Figure 1· 74 . 63 MHz 119sn CP/MAR/HPD NM!l spectrum of trimethyl t i n fluoride . 

The three centrebands are indi cate d by arrows, and the spinning sideband 

na~i!old of the middle transition is shown by asterisks. Experimental 

condicions: number of t ransiencs 6000; contact time 2 ms ; recycle 

delay 10 s. 

Rgur~ 2. 

Ji= -~76 Hz (- -
~3~+tZ9H,J 

f = +30~7Hz 
I 

_: a; I= - 215 pP,.. 

0:: 19 ° 

'T == -876 Hz l. 

C1z2 = + ,s- />J,"1 
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State University of New York 
Upstate Medical Center 
750 East Adams Street 
Syracuse, New York 13210 

Department of Radiology 
Section of Physics 
(315) 473-6510 

Professor dernard L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station, TX 77843 

Dear Barry: 

January 8, l9ti5 

Double Quantum Imaging 

'l'here is much activity in the medicc!,l community nowuays involving the use 
of NMR for diagnosis and as a research tool. For sensitivity reasons proton 
imaging has received the most attention -- it provides a non-invasive 
technique to examine ones innards and gives · good differentiation of internal 
structures based on the T

1 
and T

2 
differences of water (and fat) in the­

various tissues. The simple spin echo or i •nversion recovery experiment is the 
basis for these imaging sequences and involves ordinary transverse- and 
longitudinal. magnetization. It is possible- to selectively examine materials 
other than water if one can generate · multiple quantum behavior among. the 
protons in more complicated spin systems. 'l'his note gives an example· 
illustrating this idea. 

The image shown in panel A reflects proton density in the x,z plane· of a 
phantom consisting of three bottles: one filled with Dewar scotch, one with 
club soda, and one with cheap, French, white burgandy wine. Panel B, on the 
other hand, was obtained on the identical phantom by generating multiple 
quantum coherence in those materials that could participate in this behavior, 
i.e. ethyl alcohol, and then transferring this signal into ordinary transverse 
magnetization to f.orm' the image. 'l'he image maps the s.i:>atial distribution of 
alcohol in this case. 

A non-selective 90-,-180-,-90 sequence was used to generate double 
quantum coherence, it was subjected to spin -·warp phase encoding ( in the 
presence of the read gradient), transferred into transverse magnetization with 
another 90 pulse, and then detected in the presence of the read gradient. The 
window for the detection J:)eriod was adjuste_d so as to only contain the signal 
corresponding to the double quantum coheren~e transfer echo. Further phase 
cycling can be applied to subsequent scans to further reduce any contributions 
from unwanted signal. 

"One drink goes straight to my head ", ·she said. Experiments dealing 
with this phenomenon are being investigated. 

Best regards, 

17;~ 
Nikolaus M. Szeverenyi 



FIGURE A. The proton density image of three bottles (on their sides). 

FIGURE B. The same sample as above but imaged using a double quantum 
excitation and detection scheme. Only those materials in 
which double quantum magnetization can be generated show up. 

These images were obtained on a 0.5 T. Picker clinical imaging unit 
made available through the courtesy of MRI of Syracuse. 
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Fachbereich 6 
Biologie - Chemie - Geographie 

Physikalische Chemie 

Prof. Dr. R. Kosfeld 

Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station 

TX 77843 USA 

Structural Analysis of Oligomers 

Dear Barry, 

IIUniversitat •Gesamthochschule ~ 

Duisburg 

D-4100 Duisburg, 12.11 .85 
Bismarckstr. 90 

in the last year we finished a study on the constitutional and 
configurational structure of special linear oligomers from vinyl­
chlorid. As reported for oligomers from styrene (see TAMU NMR 
Letter 316) we identified and completed the structure of the 
following oligomers separated by HPLC: 

DP - 1 1-chloro-3,3-dimethylbutane 

DP = 2 , ·1, 3-dichloro-5, 5-dimethylhexane 

DP - 3 threo-1,3,5-trichloro-7,7-dimethyloctane 
erythro-1,3,5-trichloro-7,7-dimethyloctane 

DP= 4 xylo-1,3,5,7-tetrachloro-9,9-dimethyldecane 
ribo-1,3,5,7-tetrachloro-9,9-dimethyldecane 
arabino-1,3,5,7-tetrachloro-9,9-dimethyldecane 
lyxo-1,3,5,7-tetrachioro-9,9-dimethyldecane 

Limiting factor is the resolution of HPLC. Though GC has been 
proven to be the most efficient fractionation procedure it is not 
recommended for chlorine containing oligomers due to thermal 
degradation. · 

With best regards 
Yours sincerely 

(Prof. Dr. R. Kosfeld) (Dr. K.-F. Elgert) 



I~ The NMR evolution continues: 

COSY3 spectrum, 512W x 512W The experiment 
time, incl. transform, was less than 15 minutes! 

ffl " 
I i~~ 

Finally-a pulse programmer that doesn't 
limit your imagination. 
Available only with Bruker AM systems. 
The model at left could repre­
sent an experiment you will want 
to perform tomorrow. With the 
flexibility of Bruker's new AM 

pulse programmer, you will 
be ready. Our new pulse 

programmer for the 
AM series offers a 

staggering capa­
bility for control of 
the RF phases 
- better than 1 
degree, routinely. 

Take the COSY3 
experiment 
shown at left as 

an example. It 
requires separate 

phase control of 
the transmitter and 

receiver; and saves up 
to 25% of the acquisition 

time compared to the more 
common experiment. And in 
respect to processing time the 
Bruker AM spectrometer with 
super fast array processor is 
unmatched-only 15 seconds 
were required for this 512W x 
512W experiment. Yet with all 

this power the AM spectrometer 
is surprisingly easy to use. 

The incomparably powerful 
NMR data system, combined 
with an unmatched range of 
accessories including CP/MAS, 
ultra-fast fiberoptic data com­
munication and a proven 
automatic sample changer, 
make it ideal for literally 
any application. 

And to complete the package, 
Bruker AM systems come with 
standard user-friendly, menu­
driven software and comprehen­
sive automation in a series 
of systems from 200 to 500 MHz. 

Our installation record is sec­
ond to none: more than forty 
500 MHz systems worldwide. 

Take the restraints off your 
imagination-ask for the full 
AM Series documentation. 

Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 
In Europe: Bruker Analytische 
Messtechnik GmbH, Silberstreifen, 
D-7512 Rheinstetten 4, W Germany 

NMR systems designed to solve problems. 



Bruker delivers. 
Applications Support 
Our worldwide application laboratories 
have earned a reputation for being 
responsive to your specific requests. It 
is this commitment to support which is 
your prime benefit. 

Service 
We know how vital instrument availabil­
ity is. That's why we continue to place 
our factory-trained service engineers in 
strategic locations as close to you as 
possible. We offer maintenance con­
tracts in addition to our basic full year 
warranty. 

Technology Support 
We actively support the exchange of 
ideas within the NMR community 
through sponsorship of many interna­
tional and local meetings and associa­
tions, and through participation in 
major symposia and exhibitions. Our 
newsletter BRUKER REPORT keeps 
you informed about technical develop­
ments and new applications. If you 
have any questions about NMR, let us 
know. We are totally committed to you 
and to NMR. 

Main Office-,----U.S.A. 
BRUKER INSTRUMENTS, INC. 
Manning Park 
Billerica, MA 01821 
(617) 667-9580 

Bruker Sales and Service Offices 
West 
BRUKER INSTRUMENTS, INC. 
2880 Zanker Road 
Suite 106 
San Jose, CA 95134 
(408) 434-1190 

Midwest 
BRUKER INSTRUMENTS, INC. 
5111 Academy Drive 
Lisle, IL 60532 
(312) 971-4300 

Southeast 
BRUKER INSTRUMENTS, INC. 
3411 Silverside Road 
Webster Building 
Suite 107, Concord Plaza 
Wilmington, DE 19810 
(302) 478-8110 

Southwest 
BRUKER INSTRUMENTS, INC. 
9450 Grogans Mill Road 
Suite 115 
The Woodlands, TX 77380 
(713) 292-2447 

Canada 
BRUKER SPECTROSPIN CANADA, LTD. 
555 Steeles Avenue East 
Milton, Ontario, L9T 1Y6 
(416) 876-4641 

West Germany 
BRUKER ANALYTISCHE MESSTECHNIK GMBH 
Silberstreifen 
D7512 Rheinstetten 4 
Tel. (0721) 51 .61 0 

BRUKER MEDIZINTECHNIK GMBH 
Wikingerstrasse 13 
D-7500 Karlsruhe 21 
Tel. (0721) 59 67 0 

BRUKER-FRANZEN ANALYTIK GMBH 
Kattenturmer Heerstrasse 122 
D-2800 Bremen 61 
Tel. (0421) 87 00 80 

Switzerland 
BRUKER SPECTROSPIN AG 
lndustriestrasse 26 
CH-8117 Faellanden 
Tel . (0182) 54 85 5 

D<7 
BRUKER 
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France 
BRUKER SPECTROSPIN SA 
34 Rue de l'lndustrie 
F-67160 Wissembourg 
Tel. (88) 94 98 77 

Nether/ands 
BRUKER SPECTROSPIN AB 
Bruynvisweg 18 
NL-1530 AB Wormer 
Tel. (75) 28 52 51 

Belgium 
BRUKER SPECTROSPIN S.A./N.V. 
Rue du Vindictive-Straat 2 
B-1040 Bruxelles 
Tel. (02) 7 36 11 38 

Italy 
BRUKER SPECTROSPIN SRL 
Via Giovanni Pascoli 70/3 
1-20133 Milano 
Tel. (02) 23 50 09 

Sweden 
BRUKER SPECTROSPIN AB 
Sagvagen 12 
S-18400 Akersberga 
Tel. (46) 764 68060 

England 
BRUKER SPECTROSPIN LTD. 
Unit 3, 209 Torrington Avenue 
GB Coventry CV4 9HN 
Tel. (0203) 46 37 70 

OXFORD RESEARCH SYSTEMS 
28 Nuffield Way 
Abingdon 
OXON OX 14 1RY 
:rel. (0235) 3 24 21 

Japan 
BRUKER JAPAN CO. LTD. 
21-5 Ninomiya 3-chome 
Yatabe-cho, Tsukuba-Gun 
lbaraki 305 
Tel. (0298) 52-1234 

Australia 
BRUKER (Australia) PTY. LrD. 
P.O. Box 21, Earlwood 
New South Wales 
Australia 2206 
Tel. 02-5589747 

Sales and Service Representatives in 
most major countries in the world. 



DOW COJ<N/NG 

January 17, 1986 

Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station~ TX 77843 

Subject: Fe(acac) 3 as a Simple Qualitative Test for Silanol Presence by 
29si NMR 

Dear Professor Shapiro: 

329-21 

In an earlier contribution to this newsletter(!), it was described how the use 
of paramagnetic Cr(acac) 3 could be used for reliable quantitation of silanol 
species by 29si NMR~ As part of that study, the use of the analogous iron com­
pound; Fe(acac) 3; was also evaluated~ From consulting the available literature; 
it was expected that Fe(acac)J would be a superior relaxation agent to Cr(acac)3 
because of its greater magnetic mo~ent, its greater solubility in organic 
solvent media; and high stabilityl J~ 

Howe~9r, Fe(acac) 3 was found to be unacceptable as a general relaxation agent 
for Si NMR spec4roscopy. It has been observed that Fe(acac) 3 concentrations 
as low as 5 x 10- M will induce extensive and unwanted line broadening in 
29si NMR resonance signals arising from OH-bearing silicons. At a given con­
centration of Fe(acac) 3, the line widths are typically 10-50 times broader than 
when an equivalent concentration of Cr(acac)J is used~ This phenomenon has been 
studied in a variety of silanol-functional s1loxane and discrete silane species 
of various chemical forms~ The line broadening was verified for all of these 
species and it appears that this is a universal phenomenon~ 

It has been found that advantage can be taken of this selective line broadening 
as a tool to establish whether or not a suspect spectral line is due to the 
occurrence of silanol functionality. This can be done in a rapid manner and, 
thus, one can avoid the need to indulge in reactive-type chemistry, such as 
silazane endcapping(3) to establish silanol presence. Indeed; this method can 
be effectively employed in situations where chemical derivatiza-
tion is difficult or inconvenient to do~ This point is illustrated below~ 

In methanol solution~ methoxy functional silanes will react with incidental 
water to}form discrete silanol species that are stabilized by the solvent 
mediuml 4 and which can be studied by 29si NMR. Figure 1 is the 29si NMR 
spectrum of a ternary model system that was; respectively, 50%; 40%~ and 10% by 
volume of Et-Si(OMe)3, MeOH and H20~ This solution, in turn, was prepared in 
CDc1 3 solution with 0~02 M Cr(acac) 3 as a relaxation agent. Note the presence 
of a number of discrete lTnes in both the silane and siloxane dimer regions of 
the spectrum; In contrast, the presence of 0~02 M Fe(acac)3 (shown in Figure 2) 
readily identifies the spectral lines belonging to fully methoxylated species; 

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517 496-4000 



EtSi(Ctle)J - MeOH - HzO 
(50/40/10 v/v mixture) 

29s1 NMR Spectrum 
0.02 M Cr(acac)3 in COC1 3 

TMS • 0.0 ppm 

Ill PP11 

EtSi (OMe l3 - HeOH - HzO 
(50/40/10 v/v mixture) 
29si NMR Spectrum 
0.02 M Fe(acac)3 in CDC1 3 

NOTE : The use of Fe(acac)3 makes it possible to . 
readily identify spectral lines arising 
from OH-bearing s i 1 icon a toms 

TMS • 0.0 ppm 

FIGURE I 

FIGURE 2 
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In conclusion, it has been found that this Fe(acac} 3-addition technique has been 
very helpful in our studies of silanol chemistry by NMR. 

Sincerely yours, 

Thomas M. Carr 
Analytical Specialist 
Analytical Research Department 
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SILVER 

EASTERN ANALYTICAL SYMPOSIUM 
Note this change of date on your calendar nowl 

October Z0-24, 1986 
at the 

New York Hilton Hotel, New York City 

A hotel scheduling problem, beyond our control, 
opened these new dates to us. They provide us with 
fewer conflicts with other meetings and religious 
holidays than the previously announced dates. All 
other previously announced information about the 
Silver Jubilee Eastern Analytical Symposium remains 
the same. 

Highlights of the 1986 EAS include: the presentation, 
at a special Award Symposium, of the first-ever EAS 
Award for Outstanding Achievements in the Fields of 
Analytical Chemistry: the Benedetti-Pichler Award 
Symposium: the N.Y. SAS Award Symposium: the 
Symposium Reception: and the expanded exhibit and 
meeting facilities of our new home. 

ONLY THE DJlrES HAVE CHANGED! 
For further Information on EAS, contact Dr. S. David Klein, EAS Publicity. 
642 Cranbury Cross Road. North Brunswick. NJ 08902. (201) 846-1582. 

MAKE YOUR PLANS TO mTEND NOW! 
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January 15, 1986 

Dr. B. L. Shapiro 
TAMU NMR Newsletter 
College Station, TX 77843 

.. 

Amoco Corporation 
Amoco Research Center 
Post Office Box 400 
Naperville, Illinois 60566 

312-420-5111 

Quantitative DEPT NMR of Complex Mixtures 

Dear Barry: 

Recently we used the DEPT NMR experiment to analyze complex mixtures of 
hydrocarbons such as those one encounters in petroleum products. We wanted 
to test the quantitative nature of this experiment. Toward this end, we 
have prepared a few known mixtures of pure compounds which might be expected 
to be found in a petroleum product. The composition of two synthetic 
blends is contained in Table I. This _table shows the weight percent and 
mole percent composition of blends A .and B. Table II shows the ·NMR. data 
for the various carbon types in the ble~d based on the number of attached 
protons in the aromatic and aliphatic regions of the spectrum and compares 
these values with those calculated from the composition of the mixtures. 
Definition of the various terms used in Table II are listed in the .table. 
Examination of the data in Table II indicates that with proper care in 
setting the DEPT parameters, the experiment can be made reasonably 
quantitative. We have only begun our investigation of this technique but 
these preliminary results look quite promising as regards the use of this 
powerful spectral editing procedure in the analysis of complex mixtures. 
Please credit this contribution to the a_ccount of C. J. Ray. 

Sincerely, 

R. W. Dunlap, F-9 
(312) 420-5154 

JH26:RWD/9907 
Attachment 

,_ j ~~-V/-~ 0~~ 
C. T. Price, F-9 
(312) . 420-5782 

L 

\_,, 
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Table I 

/ Composition of Blends 

Blend A 
Component Wt% Mole% 

phenanthrene 4.4 3.3 
methyl naphthalene 15.6 16.1 
dimethyl naphthalene 1. 2 1.1 
trimehyl benzene 6.4 7.8 
tetramethyl benzene 7.2 7.8 

t-butyl benzene 7 .1 7.7 
phenyl dodecane 6.5 3.9 
cyclohexyl benzene 5.9 5.4 
n-undecane 5.6 5.3 
ri-nonane 5.7 6.5 

trimethyl pentane 5.1 6.5 
dimethyl octane 6.2 6.3 
dimethyl cyclohexane 6.3 8.2 
methyl undecane 6.2 5.3 
decalin 5.6 5.9 
eicosane 4.9 2.5 

Table II 

DEPT NMR Results 

Blend A 
Parameter Cale Meas 

%CA 
%CA-H 
%CA-C 

%C-CH 
%C-CH2 
%C-CH3 
%C-q 

%CA= % 
%CA-CH= % 
ioCA-C= % 
%C-CH= % 
i.C-CH2= % 
%C-CH3= % 
%C-q= % 

RWD/jh 

39.0 39.2 
26.0 26.3 
13.0 12.1 

5.4 5.6 
33.8 34.6 
20.4 20.1 

1. 3 1. 2 

aromatic carbons total 
aromatic ca'rbons bearing a hydrogen 
aromatic carbons bonded to other carbons 
aliphatic methine carbons 
aliphatic methylene carbons 
aliphatic methyl carbons 
aliphatic quaternary carbons 

329-25 

Blend B 
Wt% Mole% ---
2.8 2.5 
9.9 10. 8 
1.1 1.1 
5.5 6.9 
5.2 6.0 

5.6 6.5 
5.5 3.5 
6.1 5.9 
4.9 4.9 
5.1 6.2 

7.2 9.8 
5.6 6.1 
6.1 8.4 
6.9 6.3 
4.7 5.3 

17.7 9.7 

Blend B 
Cale Meas 

29.0 29.6 
19.5 19.8 
9.5 8.4 

5.5 8.4 
43.6 43.6 
20.5 18.1 

1. 4 1.7 
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International Business Machines Corporation 

January 23, 1986 

Prof. B. L. Shapiro 
Dept of Chemistry 
Texas A & M University 
College Station, TX 77843-3255 

Dr. Shapiro, 

--- ------ ----- ---- ----- - - ------ -----·-

WIiiiam W. Fleming 
Polymer Science and Technology, K91/801 
IBM Almaden Research Center 
650 Harry Road 
San Jose, California 95120-6099 
Tel. (408) 927-1611 

"X Nucleus Decoupling with Scraps" 

This is the first report from our new laboratory, which is called the Almaden Research Center, 
which is high on a hill overlooking Silicon Valley and other very expensive real estate. I think 
it is also the first report from IBM Research San Jose by anybody except Nino Yannoni. I 
will spare the gory details of what it has been like_ to move several large spectrometers since 
it is another example of the event we all have to deal with called "dealing with reality"! 

Several articles in the TAMU newsletter have dealt __ with decoupling of one kind or another, 
including some about using an "x" nucleus clecoupler accessory on newer Bruker 
spectrometers. I would like to pass on a method of using a frequency mixer to generate the x 
nucleus frequency "on the cheap". Basically, one taps off the decoupler frequency and mixes 
this with a referenced synthesizer frequency to get .the desired decoupling frequency. On a 
Bruker designed spectrometer, the schematic below .permits one to also use the 02 settings as 
well as .most of the decoupler amplifier circuitry. The BB Modulation board will work, too! 
By using the attenuated signal from the decoupler as the input to the observe preamplifier, you 
can match the decoupler and the x nucleus observe frequencies by adjusting the synthesizer 
frequency until there is no sine wave in the FID and. the spike in the transform is where the 
observe pulse would ordinarily be. Thus, you can carry out selective decoupling and know that 
the offsets are correct. You will probably have to use a power amplifier to get the output 
power up. I have been able to carry out fluorine 'decoupling of carbon NMR with relative ease. 

I should also mention that I looked at the broad band irradiation of the decoupler of an NR/80 
Bruker designed spectrometer. I found that if the potentiometer Pl on the modulator board 
is adjusted, one can get a band width of as much as 6 kHz. This has been useful for carrying 
out fluorine decoupled carbon experiments where the chemical shift range necessary is much 
larger than that for protons. Since this board is fairly standard on Bruker spectrometers, this 
may be useful for others who need to decouple fluorine but do not have access to W ALTZIAN 
pulse sequences. A copy of the measurement is included. 

The machines will be running soon so that I should be able to include some spectra next 
contribution. Best wishes to all! 

Sincerely, 

W. W. Fleming 
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Professor B.L.Shapiro 
Department of Chemistry 
Texas A & M University 
College Station,TX 77843 

ln.~titut de Chimic 

Uni1•ersi1/ 1fr Lic\i;t' 
,'-,'art-Til111a11 p,ir .1000 l.i.'gc 1, llclgique 

January .13, 1986 

Pr 3
- TRANSPORT ACROSS PHOSPHOLIPID VESICLES IN THE JOINT PRESENCE 

OF AN IONOPHORE AND A FATTY ACID 

Dear. Barry, 

We have earlier reported a remarkable synergi$m in ,the transport of 
Pr 3 

... across phosphatidylcholine vesicles when two .carboxylic 
ionophores are incorporated into the lipid bilayer <1,2).This eff-ec:t 
has been attributed to the presence bf a 6pKa in -the .2:1 hybrid 
complex, which increases the H• (Na•) countertransport. Using 
P-31 NMR,we have tested this hypothesis by studying Pr::s+ transpor.t 
(to distinguish inner from outer compa~tments) in ,the joint :presence of 
an ionophore and a fatty acid.Indeed~cation transport mediated : by 
X-537A is accelerated in the presence of a fatty acid,provided a 
~ong-enougth al~yl chtahin

1
~C~od)b~1

1
·ves it enough -li.pophilicity for \__,. 

1ncorpora ion into e 1p1 1 ayer. 
The following factors were consideredr: 
-increase of negative charge density at the interface; 
-perturbation of the bilayer structure; 
-chemical change in the composition o4 the membrane lipids; 
and all ruled out by appropriate expe~iments. 
Kinetic results on Pr::s+ inf.lux and on · proton efflux showed that 
they are coupled, which explains the observations. 

, }//;'? / // 

~-
.c::c-::c·_;:.::.-:...:.-· • I 

Jean Grandjean Pi err.e . Lasz 1 o 

I 

,< 1 > j. Grandjean, P. Lasz 1 o, ( 1984), J. Am. Chem.Soc., 106, 1472-6 
(2) R.A.Bartsc:h,J.Grandjean,P.Laszlo,(1983),Biochem.Biophys~Res. 
Commun., 117,340-3. 



New Advanced Function Series FTNMR fram IBM Instruments 

Automation makes it easy 
to use ... Standard ~~extras" make 

it easier on ·the budget 

New automation features and a new 
bit-slice multiprocessor combined with 
proven electronics make this FTNMR 
extraordinarily easy to use. And many 
features usually regarded as 'extras 
have been made standard equipment 
... so high performance capability 
doesn't have to mean high price. 

Single-knob control 
A single knob controls magnet and 
lock functions and a digital readout 
panel displays settings. Entering com­
mands on the alphanumeric keyboard 
is simple and quick. Key functions 
such as shim, lock and receiver gain 
are automated. The Advanced Func­
tion FTNMR will perform complex ex­
periments unattended for long periods. 

Multiprocessor data system 
The fast, micro-programmed, bit-slice CPU is supported 
by specialized processors that handle Fourier Transform, 
instrument control, data acquisition and output devices. 
This gives the instrument exceptional power and versatil­
ity, including multitasking capability. 

Extras are standard 
Features frequently costing extra, such as a broadband 
transmitter, digital plotter, diskette drive, hard disk drive 
and color display, are standard. And because of the econ-

Integrated solutions for Science and Industry 

El 
: 1r-1E\\ 1~~ 

~"""""""""~~"~~~~ ~~~ 
-- ~ ' 

Available in 80MHz electromagnet and 100MHz, 200 MHz 
and 270MHz: superconducting magnet models. 

omies that standardization brings, you get powerful per­
formance at a modest price. 

Let us tell you more 
To learn more about the new Advanced Function Series 
FTNMR Spectrometers from IBM Instruments, send the 
attached reply card. Or call 800-243-7054. In Connecti­
cut, 800-952-1073. Or write IBM Instruments, Inc., 
Orchard Park, PO Box 332, Danbury, CT 06810. 

--------- - - --- - -- - ---- - - ------ ----- ·-
Instruments 
Inc. 



How to improve 
etic field measurement 

andcont ol 

.... 
•·•• •-~ 

Hal effect field regulator 
ER 031M 

I 

-
I 

. ... 
•··· •··• 

Hall effect magnetometer 
ER 031Z 

-

You can gel a new standard of performance by upgrading · 
your field reg lation and measurement equipment. The 
superiority of 1advanced design field regulators and mag­
netometers fr<lm IBM Instruments can be seen clearly in the 
performance Ju1-ves shown al the right. Regulator accuracy 
is 200mG frofn - 50G to + 23kG. 

Microproc~ssors in each unit provide ease of operation 
and complele ,Aexibility of application. Most units also can 
be programmyd through RS 232 or IEEE 488 (IEC 625) 
inle1faces. Other outstanding features include: 
ER 031M Hlll effect regulator-Low noise, 0.lmG rms 

in 11-lz barid width. Excellent long-term stability, 2 ppm/ 
degree. I 

ER 031Z Hall effect magnetometer-Very fast, 20msec. 
measuring lcycle time. Variety of probe heads available. 

BH 15 Hall effect magnetometer-regulator-Combines 
features of lER 031M and ER 0312 plus sweep capabi lity, 
digital and analog outputs and homogeneity plots (x-y) 
with resolution of lmG. 

I 
ER 035M-i£xlremely accurate NMR magnetometer, 5mG 

from 450GI lo 20kG. Tracking rate, lkG/3 sec. Optional 
EPR in-cavity probe. 

Integrate! solutions for Science and Industry 

Hall effect field regulator 
a11d magnetometer BH 15 

K Gauss 5 10 15 

NMR magnetometer 
ER 035M 

-

20 25 

Let us tell you more 
To gel more infotmalion on these IBM Instruments 

products, just send the attached reply card or call 
800-243-7054. In Connecticut, 800-952-1073. Or 
write IBM Instruments, Inc., Orchard Park, PO Box 
332, Danbury, CT 06810. Outside the U.S.A. get in 
touch with your nearest Bruker-Speclrospin sales 
representative. 

--------- - - --- - -- - ---- - - ------ ----- ·-
Instruments 
Inc. 

·, 
"------' 
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HERCULES Hercules Incorporated 
Research Center 
Wilmington, DE 19894 
(302) 995-3000 

Professor Bernard L. Shapiro 
TAHU NMR Newsletter 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 

Dear Barry: 

January 23, 1986 Telex: 83-5479 

Partial deuteration of the SH groups of molecules such as 
2-mercaptoethanol and cysteine derivatives gives rise (under conditions of 
slow hydrogen exchange) to isotopic multiplets in their carbon-13 NMR 
spectra. An example is shown in the Figure. These are the isotopic 
multiplets in the spectrum of a mixture made up of 2-mercaptoethanol and 
methanol-di in C6D6 as the solvent. The carbon atom bearing the thiol 
group appears as a doublet of doublets due to a two-bond isotope effect from 
the SH/SD group and a three-borid isotope effect from the OH/OD group. The 
carbon atom attached to the ·hydroxyl group exhibits only a two-bond effect. 
The much larger protium/deuterium ratio for the thiol group relative to that 
of the hydroxyl group is rather conspicuous. Deuterium/protium fractionation 
factors were determined directly from the integrated intensities of the 
multiplet components. The fractionation factor for the SH group (relative to 
water) was found to be in the range 0.44 ± 0.01 and indep~ndent of the 
substance. 

Please credit this contribution to the Hercules Research Center 
subscription. 

Title: Isotopic Multiplets in the Carbon-13 NMR Spectra of Thiols with 
Partially Deuterated Hydroxyls. 

SH(D) SH(D) 
CH, CH, 

-cH, CH, 
OH OD 

1----l 

116 

CH, 
OH 

CH 1 
OD 

OH OD OH OD 
CH, CH, CHz CHz 

- CH, CH 1 CH, CH, 
SH SH SD SD 

38 13:l ppb 

Sincerely yours, 

Jacques Reuben 
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DEPARTMENT OF THE NAVY 

NAVAL RESEARCH LABORATORY 

WASHINGTON, D .C. 20375 

Pr lofessor Bernard L. Shapiro 
T~MU NMR Newsletter 
Ch~ mistry Department 
Te~as A & M University 
College Station, Texas 77843-3255 

Refocussed Gradient Imaging: 

IN REPLY REFER TO : 

6120-64:JBM:erj 
January 27, 1986 

Re oval of Static Field Inhomogeneity and Chemical Shift Effects 

Dear Barry, 

For some time we have been interested in NMR imaging of 
sol~ds. Our efforts have centered on combining imaging techniques 
with line-narrowing techniques, in order to enhance spatial 
resolution. During the course of our work with solids, we have 
developed a method for eliminating distortions in liquid-state 
images due to static field inhomogeneity, chemical shift, and 
bulk susceptibility. We refer to the technique described below 
as refocussed gradient imaging. 

The pulse sequence and gradient timing for one-dimensional 
re f ocussed gradient imaging are shown at the top of the figure. 
The r.f. consists of a CPMG pulse train with ~-pulse spacing of 
2TI. The gradient is amplitude-moduiited sinusoidally with a period 
of 4 T. The CPMG segue nee re foe usses· at 2n T the spin evolution 
due to static field inhomogeneity, chemical shift, and bulk 
su~ceptibility; however synchronous refocussing of the spins and 
th~ ~radient allows the gradient evolution to continue unabated. 
Th~ s Fourier transformation of the time evolution of the 
ma 1

1

gnetization stroboscopically detected every 2nT produces an 
im,age with no distortions from the above-mentioned effects. 

We demonstrate the technique on a sample of three capillary 
tubes (1.2mm i.d.) containing COCl2 doped water which are aligned 
pa!rallel to dB/dz. The 1-D proton (58MHz) image labelled "a" was 
ob~ ained with a static gradient met~od while "b" was obtained 
wi lth the refocussed gradient method~ ·The images are 
qualitatively the same. When a 7mm ·1ength of steel paper clip is 

; -



inserted into the probe to within 9mm of the capillary 
labelled #1, images "c" (static gradient) and "d" (refocussed 
gradient) are obtained. Image "c" is unrecognizable; we estimate 
the image of tube "1" to be shifted by about 6kHz and broadened 
on the order of 4-SkHz. In contrast, only a small distortion of 
the refocuss~d gradient image is observed. This distortion may be 
due to time-dependent magnetic fields induced in the steel paper 
clip. 

This work will be reported in J. Magnetic Resonance. 

Sincerely yours, 

Joel B. Miller 
NRC/NRL Postdoctoral Associate 
Polymeric Materials Branch 
Chemistry Division 
Code 6120 

0 - - - -

ff 

0 2T •T l,T 

2 3 

BT 

ff 

Allen N. Garroway, Head 
Polymeric Diagnostic Section 
Polymeric Materials Branch 
Chemistry Division 
Code 6120 

ff 

IOT 12T l•T 

a 

b 
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HARVARD MEDICAL SCHOOL 
.. 
: 

.. • 

R;I 221 Longwood Avenue 

Boston, Massachusetts 02115 

( 617) 7 32-1879 

I . . 
NUCLEAR MAGNETIC RESONANCE LABORATORY 

Professor Bernard L. Shapiro 
I 

1¥3partment of Chemistry 
Texas A & M Univer•si ty 

I . I:1::
2
:t::o:n:•::::3 

January 28, 1986 

Dell ar Professor Shapiro, 

We are utilizing Na-23 NMR in co.~bination with shift reagents 
(SR) for cations to observe changes · 1·n intracellular sodium during · 

I cpntrol perfusion, ischemia and reperfusion in the rat heart. 
Measurements were made on isolated, perfused, isovolumically­
cbntracting rat hearts at 95 .24 MHz with 90 degree pulses and a pulse 
r ~cycle time of 250 msec. The hearts were perfused with a Krebs­
Henseleit buffer with 10 mM Na DyTTHA (1). The basic protocl for these 
ekeriments consisted of a 28 min control period, a 28 min ischemic I . . . 
period initiated by stopping the flow of the mannitol bath and the 
I>¢rfusate to the heart, and a 28 min post-ischemic period of flow to 

I . 

tpe bath and heart. Na-23 NMR spectra were acquired continuously 
throughout the entire protocol with one l!lin time resolution. 

I The results are shown in Figure 1 • Figure 1 a is a stacked plot of 
the Na-23 NMR spectra obtained during control perfusion of a rat heart 

I . 
in the presence of SR in the perfu.sate and the bath. We make the 

I following assingnments: The downfield portion from 6 to 9 ppm is due 

:te :diso~u!nint::em=!~~~!:;i!!:r~~:ar::c!~
0
~f

2
t!~ !e~~ :~ 

possibly the bath; and a small higbfield shoulder on the large peaks 
I 

at .about 1 ppm correspondsto the intracellular sodium. The total area 
I 

of the spectrum increases about 10% during the course of the control 
~riod; this . increase is limited to the downfield signals representing 

I sodium in all the extracellualar spaces. The area of the intracellular 
I sodium is relatively constant. During ischemia (Figure 1b) large 
I 

changes are · observed in the . spectrum. Much of the shifted area 
r~presenting extracellular sodium moves about 2 ppm further downfield. 

I . 

. ~is is due to a loss of sodium from the vascular spaces of the heart. 
The area of the unshifted peak reperesenting the intracellular sodium 

I . 
resonance increases 3 to 4 fold during ischemia. Upon resumption of 
flow to the bath and heart (Figuer 1c) the position of the 
e:ktracellular resonances is now found at the same chemical shift as 

I 

observed during control period. The area of the intracellular sodium 
~ak decreases but not to control levels~ The extracellular resonance 

I . 
areas increases throughout the period of reperfusion. 

-: 

( 
( continued on page 37) \_____:,.· 



Announcing the Varian VXR Series 
the ultimate in research NM R 

I I I 

Now "second-best" isn't even close. 

-1 Unparalleled experimental I flexibility for virtually all 
NMR techniques, including 
imaging spectroscopy, CPI MAS 
and wideline solids, and high 
performance liquids. 

2 Patented zero-suscepti­
bility probes that offer the 

highest guaranteed sensitivity 
on a wide range of nuclei, 
including the industry's only 
broadband switchable probe. 

3 Advanced RF architecture 
that sets a new standard 

in precision and stability for the 
most demanding experiments, 
including water suppression 
and multiple quantum 
spectroscopy 

4 A new modular design provides 
the flexibility to customize your 

instrument to meet your current and 
future needs. 

5 A data system and software 
that even the competition 

recognizes as the best in the industry 

6 Multiple operating modes­
from fully automated to 

complete manual control of all 
spectrometer functions. 

7 Operating frequencies to 500 MHz 
including both narrow and 

wide bore magnets, and horizontal 
bore magnets up to 33 cm. 

Varian-the first name in NM R 
for applications from materials science 
to biotechnology. 

ANOTHER 

varianfl@DD5@@@f1 
VARIAN NO. VIG-4237 /702 INSTRUMENT 

Varian's continuing 
commitment to 
excellence and to your 
success extends beyond 
delivering the best 
instrument. We support 
you with the world's 
largest staff of NM R 
applications and service 
specialists. 
VXR systems 
are available now 
worldwide for 
demonstration and 
immediate delivery. 
For more information call 
(800) 231-5772 
In Canada, call 416-457-4130. 
In Europe, call Zug, Switzerland, 
at (042) 44-11-22; Darmstadt, 
Germany, at (06151) 7030. 
In Japan, call 3-204-1211. 

varian 
Varian Instrument Group, 
220 Humboldt Court, 
Sunnyvale, CA 94089 
• In Canada: 332 Guelph Street, 

Georgetown, Ontario L 7G 4B5 
• In Europe: Steinhauserstrasse, 

CH-6300 Zug, Switzerland 



Onl Varian NMR can do this­
witlil a single MAGICAL: word! 

50 

ETHYLENE ---HEXENE COPOLYMER 
· TRIAD ANAL YSIS ------------------------------------- --- -------

EHE CONTENT• J . H +/- O. 0 5 MOLE 7. 
EHH CONTENT• 0 . 0 9 +I- O. 13 MOLE 7. 
HHH CONTENT• O. J S +/- 0 . 18 MOLE 7. 
HEH CONTENT• 0 . JO +/- 0 . OJ MOLE 7. 
HEE CONTENT• 5 . 91 +/- 02 1MOLE 7. 
EEE CONTE.NT• 90 . 11 +/- 0 . lJ MOLE 7. 

HEXENE CONTENT = J . 69 +/ - 0 . OB MOLE 7. 
ETHYLENE CONTE NT• 96 . 31 +/- D. OB MOLE 7. 

RUN NUMBER• J . 27 +/ - o. 06 

AVERAGE ETHYLENE SEQUENCE LENGTH• 2 9 . 5 +/ - 0 . 5 
+/- o. 04 
+/- 52 

AVERAGE HE XENE SEQUENCE LENGTH • 1 . l 
NUMBER-AVERAGE MOLECULAR 11£ICHT ~ 1653 
MONOME R DISPERSITY• BB. 7 +/- J . 4 

ANALYSIS TIME FOR FOUR TRIAL S• 269 MINUTES 

45 2t., '--.--J'-' 
19 195 I 

66 

15 UM 
219 . 

1,J 10 
13 

AUTOMATED QUANTITATIVE ANALYSIS 

MAGICAL dombines the functions of instrument control 
and data arlalysis. Here, a polymer composition analysis 
was perfornped automatically, with the results plotted 
directly on the spectrum. 

To run the e
1
ntire analysis, the user simply typed ETHHEX­

(Filename,AHa/ysis Time). Data were acquired under 
specified c9nditions, with acquisition terminating either at 
the specified:l limit or before, if a certain signal-to-noise 
ratio was reached on the main-chain carbon resonance. 
The data wJre then automatically phased, baseline 
corrected, i1tegrated, and the integrals of the relevant 
triad regions determined and stored in a file. These 
integrals we1re then manipulated by relevant equations 
and the spebtrum and results plotted. The total experi­
ment was rJpeated four times to obtain precision 
estimates. 

Using MAGICAL, the user can automate virtually any 
analysis. With MAGICAL combining instrument control 
and decision making in real time, each analysis is 
performed not just routinely and precisely, but in an 
optimized fashion, allowing maximum use of valuable 
spectrometer resources at all times. 

· Write or call Varian today to learn how you can achieve 
these results. Write MAGICAL NMR, Varian Marcom, 
220 Humboldt Court, Sunnyvale, CA 94089 or call 
800-231-5772. 

varian 

I 
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(continued from page 34) 

Thus, utilizing SR and Na-23 NMR, we have observed an 
accumulation of intracellular sodium in the ischemic rat heart. The 
continuous increase in the extracellular · peaks during the 
post-ischemic period is caused by edema, and is consistent with injury 
caused by the ischemia. We believe these results show that the 
combination of SR and Na-23 NMR will be valuable tools to define the 
events that occur during ischemia in the heart • 

9.:~JJ~ 
Joannes. Ingwall 

(1) M.M. Pike, J.C. Frazer, D.F. Dedrick, J.s. Ingwall, P.D. Allen, 
C.S. Springer, Jr. and T.W. &ith (1985) Biophy_s. J. 48, 159. 

r 
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UNIVERSITY OF VIRGINIA 
DEPARTMENT OF CH EMIS"J"R Y 

McCORMICK ROAD 
CHARLOTTESVILLE, VIRGINIA 22901 

I · January 30, 1986 

Professo~ Bernard L. Shapiro 
Department of Chemistry 
Texas A &1 M University 
College Sjtation, TX 77843 
Relaxation in Detergent Micelles, Monomers and Bulk Hydrocarbons 

I 
Dear Professor Shapiro: 

We h~ve extended our interest in 1H NOE studies of phospholipid membranes to 
studies of detergent micelles and related solutions in an attempt to understand more 
fully thel lH spin relaxation of 361 MHz in these types of systems. Recently Soderman, 
Stilbs an~ coworkers have studied spin lattice rel axation in spherical micelles over 
a wide range of resonance frequencies and found that the relaxation could be explained. 
in terms bf two types of motion: a) fast motions;'due to bond rotations, torsions, etc. 
and b) sl bwer motions due to mitelle rotation and intramicellar diffusion.1,2 Both a) 
and b) coGld be characterized by single correlati~n times. The appropriate spectral 
density f~nction is: 

where Sis the usual order parameter and the superscript f ands denote fast and slow 
motions. I Previous NMR and other structural information allowed us to calculate 
s22,cs/l+(w,cs) 2 for SOS micelles and we find that~ 98% of the 1H relaxation at 
361 MHz i ~ due to the fast motions. This allowed ·us to obtain the fast motion 
correlati bn times shown in Fig. 1 in a fairly direct manner. As one can see, the 
fast moti ~n rates for dodecane and monomeric SOS are si~ilar and only a factor of 1.5 
greater than those for micellar SOS. 

We hLve also measured steady state 1H NOE 1 s for the above samples (Fig. 2). The 
presence bf negative NOE 1 s indicates that the slow motions make a substantial contri­
bution, uhlike the case of spin lattice relaxatiori. The order parameters in micelles 
are small i (<0.25) so they don 1 t affect thefast _spectral density term much but do 
affect the slow term. The sensitivity of theNOE:to the slow term sugge~ts that the NOE 
may yield j information about molecular order in ·this type of system. Further analysis 
is in progress. The negative NOE seen at the (CH~)n position after saturation of the 
wCH3 is p~rtially due to the 11 three spin effect 11 _.3 The similarity of the micelle and 
monomer SQS NOE 1 s and the fact that they are slightly smaller than the analogous 
dodecane ~OEs may indicate that 5 mM SOS is not completely monomeric. 
1.) Walderhaug, H.; Soderman, O., and Stilbs, P. {1984) J. Phys. Chem. 88, 1655-1662. 
2.) Sode~man, O.; Walderhaug, H.; Henriksson, U. and Stilbs, P. (1985) J. Phys. Chem 

89, 3693-3701. . 
3.) Noggle. J.H. and Schirmer, R.E. (1971) The Nuclear Overhauser Effect, Academic 

I Press, New York, p. 59. 

I 

~1~ David Cafiso 
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0 a: 
II 

B (CH2)n w-CH3 
Sodium Oodecyl-Sulfate 0-

8
-0-CH2-cH2-(cH2)9-CH3 

(CH2)n wCH3 
Oodecane CH3 ( CH2 \ 0-CH3 

Figure 1 
,/(ps) 

.::. 

position 
solution a B (CH2)n wCH3 0.3M SOS 35 50 47 12 (micelles) 

5 mM SOS 
(monomers) .24 33 30 7 

dodecane 25 8 

Figure 2 % 1H NOE 
position saturated 

,,.---..,_ 
, I position observed a B (CH2)n wCH3 

a 5.0 
a b 8.7 

C 

a 4.7 -8.2 
b 2.6 -2.1 
C 

a -4.3 -4.2 
(CH2)n b -4~8 -7.1 

C -1.3 

a 2.8 
wCH3 b 2.7 

C 6.8 

a= 0.3 M SOS; ~ = 5 mM SOS; c = dodecane 
(with one exception only NOEs with 

an absolute value> 1.5% are listed, un­
certainty in NOEs observed at the a ands 
positions is - 1.5% and at the (CH2)(l and 

~ , CH3 positions uncertainty is - 1.0%. J 
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PURDUE UNIVERSITY 

SCHOOL OF SCIENCE 
at INDIANAPOLIS 

PHYSICS DEPARTMENT 
li25 East 38th Street 
P.O. Box 647 
Indianapolis, Indiana 46223 
(317) 923-1321 

January 24, 1986 
Profess0r B. L. Shapiro 
Departm~nt of Chemistry 
Texas A & M University 
College Station, TX 77843 

Dear Pr fessor Shapiro: 

I am cu1 rently building a broadline NMR spectrometer to enable 2H and 31P 
NMR stutlies of membranes. Assembly of the transceiver represents the 
major cJnstruction task, existing equipment within the Physics Department 

I 

at IUPUI being utilized for the remainder of the spectrometer. The com-
puter system (Nicolet 1080, 293 I/O controller and Diablo disk drive, 
etc.), tlowever, leaves a lot to be desired. Thus, I should be very grate­
ful to hear from anyone who wishes to dispose of alternative equipment. 

:· _Yours sincerely, 

Professor 

POSITION AVAILABLE 

The Center for Biological NMR at :Texas A&M University invites 
application for the position of Research Scientist (NMR specialist) 
to maintain and operate two Bruker instruments (300 MHz WB, 500 MHz) 
which are used for experiments with enzymes and biological materials. 
The successful candidate should have extensive (at least 5 years) 
experience in hardware and software modifications and be capable of 
designing and assisting with experiments involving the acquisition 
of data in vivo (perfusion) and in vitro (enzymes, substrates and 
inhibitors)atlow temperature. A doctorate in physical chemistry, 
electrical engineering, physics or chemical physics and the ability 
to work as a team member with organic ~hemists, biochemists and 
biologists are required. The position is permanent and in the 
salary range $30,000-$35,000, depending on experience. The appoint­
ment could be made at the Senior Scientist level ($35,000-$50,000) 
in the case of a very experienced canMdate. Application including 
CV and the names of three referees should reach Mrs. Jean Long 
(Administrative Assistant), CBNMR, Dep~rtment of Chemistry, 
Texas A&M University, College Station; Texas 77843, as soon as 
possible but no later than April 30. · 

!_· 
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GE Pet:fonnance! 
1H, 13C, APT, and2D NMR in !/2 hour-aut:omatically! ~ 

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 IH_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 Compushi.m 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 1 H and 13C acquisition. 

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

And finally, the analysis is com­
pleted with Autointegrate. 

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

And the most complete package 
of hardware accessories. 

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

Structural 
elucidation simplified. 

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

High throughput and 
performance demonstrated. 

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

GE NERAL . ELECTRIC 



G~ Series FT NMR Systems 
\X/h}'i do two experiments when one will do?* 

COSY 
BLOCK I 

• Simultaneous acquisition of COSY 
and NOESY 
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New techniques are easy to implement 
on a GX Series NMR Spectrometer. Ask 
today about your application. ,,...-a 

.. 

dEOL 
Serving Advanced Technology 

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




