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ULTRA-THIN-WALLED 

5mm and 10mm NMR S? 

Here at Wilmad, a series of superior production 

, improvements have paved the way for the thin­

nest-walled 5mm NMR samp.le tubes ever offered. 

The 0.24mm wall provides 14.3% greater filling 

factor than the standard thin-walled tubes. Addi-

• GREATER FILLING. FACTOR 

• BETTER TEMPERATURE STABILITY 

• BETTER TUBE UNIFORMITY 

• INCREASED SAMPLE VOLUME 
WHERE LIMITED SOLUBILITY 
OF SAMPLE IS A PROBLEM 

tionally, our Cat. No. 545-PPT tube carries the 
most exacting tolerances ever offered. 

Where limited solubility of the sample is a prob­
lem, our Ultra-Thin-Walled NMR tubes provide 
increased sample volume for a better noise-to­
signal ratio. 

,~_s __ ...;.:..___! __ c-------► 1 
CHECK EVERY DET;~IL OF THESE NEW WILMAD ULTRA-THIN-WALLED TUBES 

O.D. I.D. Wall Length 
Cat. No. Description A B Calculated C 

537-PPT Royal Imperial 
0.195:5 + 0.0000" 0.1768 + 0.0005" 0.009" 7, 8, or 9" 

-0.000511 -0.000011 
540-PPT Royal Imperial 4.97+0.000mm 4.49+0.013mm 0.24mm 178,203, 229mm 

I 545-PPT Emperor 
- -o:013mm 

CHARTS FOR THE NEW VARIAN! 
¥XR SERIES SPECTROMETER 
AVAILABLE · FROM WILMAD 
I 
The Varian VXR Serles Spectrometer makes a 
strong commitment to maximum excellence in 
experimental flexibility for almost every NMR 

~~tt~(due1lt5e/~ro¥t~~ ~~i~~e~i'l~;sbf a~~w!~!; 
pharts for this plotter as well as Fiber Tip or Ball 
Point pens are now available from Wilmad. Call 
or write for additional data. 

-0.000mm 

Wilmad Catalog No. 851, cov­
ering supplles and accessories 
for NMR Spectroscopy, is avail­
able if you need it. 

In 48 data-packed pages, we 
offer a complete line of Wilmad 
NMR products ... everything 
you need for your research ex­
cept the spectrometer. 

Concentricity 
T.I.R. 

0.002" 

0.001 11 

0.000511 

WILMAD GLASS COMPANY, INC. 
Serving the Spectroscopic Aftermarket 

Camber 

0.001" 

0.000511 

0.0002511 

Route 40 & Oak Road • Buena, New Jersey 08310, U.S.A. 
Phone: (609) 697-3000 • TWX 510-687-8911 
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FORTHCOMING NHR MEETINGS 

Conferences on In Vivo NMR - April 3-5, 1987; Veterans Administration Medical Center, San Francisco, California; For 
further information, see page 15 of this Newsletter. 

28th ENC (Ex~rimental NHR Conference) - April 5-9, 1987; Asilomar, Pacific Grove, California; Chairman: 
Je l1 nsk,, T& T Be 11 Laboratories); Detailed information appears on pp. 54-57 of Newsletter #340. 

Or. Lynn W. 

8th International Meeting "NMR Spectroscopy" - July 5-10, 1987; University of Kent at Canterbury, England; For informa-
b on, contact Dr. John F. Gibson, Royal Society of Chemistry, Burlington House, London Wl V OBN, Engl and. See News-
1 etter #338, p. 55 for information and application. 

29th Rocky Mountain Conference - August 2-6, 1987; Radisson Hotel, Denver, Colorado; Program Chair: Michael Reddy, U.S. 
Geological Survey, 5293 Ward Road, Arvada, Colorado 80002, (303) 236-3617; Nuclear Magnetic Resonance Symposium: James 
Haw, Department of Chemistry, Texas A&M University, College Station, Texas 77843, (409) 845-1966; Preliminary program 
and pre-registration information available from Sandy Grande, 8780 W. Quarto Circle, Littleton, Colorado 80213. 

26th Eastern Analytical sr;,iosium - September 13-18, 1987; New York Hilton Hotel, New York, New York; For information, 
contact J.P. Luongo, AT Bel I Laboratories, Room lA-352, Murray Hill, New Jersey 07974, (201) 846-1582. 

FACSS XIV - October 4-9, 1987; Detroit, Michigan; For information, con tact Dr. Stephen J. Swari n, Publicity Chairman, 
Analytical Chemistry Department, General Motors Research Labs, Warren, Michigan 48090-9055, 313-986-0806. 

Fritz Haber International Workshop on Modern Techniques in Magnetic Resonance - December 13-17, 1987; Weizman Institute of 
Science, Rehovot, I srae 1; See page 7 of this Newsletter for add i ti ona 1 ,nforma ti on. 

29th ENC (Experimental NMR Conference) - April 17-21, 1988; Rochester, New York; Chairman: Professor Stanley J. Opella, 
Department of Chemistry, University of Pennsylvania, Philadelphia, Pennsylvania 19104, (215) 898-6459. For informa­
tion, contact Dr. Charles G. Wade, ENC Secretary, IBM Instruments, Inc., 40 West Brokaw Road, San Jose, California 
95110, (408) 282-3641. 

All Newsletter Correspondence 
Shaul d be Addressed to: 

Professor Bernard L. Shapiro 
Department of Chemistry 

Texas A&M University 
College Station, Texas 77843 U.S.A. 

Additional listings of meetings, etc., are invited. 

DEADLINE DATES 

No. 343 ( Apri 1) --------- 27 March 1987 

No. 344 (May) ----------- 24 -April 1987 
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Bernard Shap1i ro, Ph.D. 
Dept. of Chemistry 
Texas A&M University 
College Station, Texas 

Dear Professor Shapiro: 

UTHSCD/ Radiology 
Biomedical Magnetic Resonance 
Center 
1~i3 Record Crossing 
Dail~s, Texas 75235-9085 

11 : December 1986 
( received 30 December 1986) 

We report on the initial results obtained on our "home 
built"one meter bore, 1.8 Tesla . in vivo spectroscopy 
system. The current configuration (which changes almost from 
week to week) is an OMT magnet with a twelve term resistive 
shim · set, · Novex broad.band transceiver and preamp, an 
Amplifier Research model 2000 L rf power amp, and a Nicolet 
1280/293B CPU and pulse programmer for data acquisition , 
experiment ~ontrol, and data processing. All of the rf coils 
are made in the laboratory. The patient table is a highly 
modified wooden design with two separate sets of "crosshair" 
laser beams for accurate positioning. Despite some effort in 
the positioning problems, we still do not have a fully 
acceptable d :esign. 

Preliminary risults on human volunteers are shown in Figures 
1 and 2. ~e were quite pleased to see the splittings (as 
others have reported) on the three ATP resonances obtained 
from the calf muscle of one of us (JTV). The spectrum was 
obtained using a 4 cm i.d. surfate coil. The brain spectrum 
(Fig. 2) was acquired using a 12 c~. i.d. single surface 

. I 

coil with the pulse length adjusted to produce the largest 
intensities of the PME and PDE . signals. Again, our results 
compare well . with those published by other investigators. In 
fact, this :ls our "reference" brain spectrum demonstrating 
the outstand:lng properties of this brain (EEB). 

We have tri~d to implement a coricentric surface coil design 
for performing rotating frame spatial · localization, but have 
encountered significant problems when relying upon passive 
diode detuning methods. The first configuration selected was 
a "20/10" pt:obe consistii,g of a 20 cm i .d~ transmit coil 
stacked over a 10 cm i.d. rec~ive coil. Despiie our best 
efforts, the detuning of the transmit coil is not enough to 
prevent significant signal pickup from the sample and the 
receive coil which is then added ;back to the receive channel 
with "wonderous" phase distortion of the various resonances. 
We are currently awaiting the appropriate PIN diode drivers 
so that we can implement .a more effective detuning scheme on 
the concentric coil probe. 

With the latei st from Dal las ... 

&~~ [ . -~-<'.-<c<-4._ 

Evelyn E. Babcock, 

J. ;:,~~n. 
Ph.D. 

BSEE, MSBME 

Sincerely yours, 

Ra~unnally, 

SOUTHWEST IN ,VIVO NMR FACILITY 

Ph.D. 
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n :eccmber 22, 1986 

XEROX 
Webster Research Center 

800 Phillips Rd., Ol 14-24D 

Webster, NY 145_80 

(Rece ~ved 2 January 1987) 

Problems with Samarium Acetate NMR Thermometer, CMD Drive Crashes 

Dear Barry, 

Samarium acetate tetrahydrate has been reported as a CP/MAS NMR chemical shift thermometer 
(Campbell, Gordon, Crosby, Haw J . Magn. Reson., 69, 191-195 (1986)) . We have experienced difficulty 
in using this material in the temperature region of 25°to 80°C where we observe a very different 
functional dependence of 8(13C) with 1/T as compared to the published relationship. Our results show a 
chemical shift dependence on 1/T with a slope of ½ to ¼ ?f that reported. A second, independently 
obtained sample from the same supplier (Morton Thiokol Alpha Products) gave similar results . Both 
samples were verified by X-ray diffraction to be primarily the tetrahydrate. 

' Our measurements were made on a Bruker CXP spectrometer operating at 50.3 MHz for carbon. 
The sample temperature in our Doty probe was calibrated: by a procedure similar to that described by 
English (J. Magn. Reson., 47, 491-493 (1984)) using the i proton shifts of a sealed ethylene glycol 
ci:mtaining sphere embedded in the SmOAc powder in the :MAS rotor. The ethylene glycol calculated 
temperatures were 30°C and 8l°C for setpoints of 30°C and l00°C, respectively, on our Bruker BVT-1000 
controller. This discrepancy results from the location of the thermocouple 5 cm upstream of the rotor in 
the drive air supply line. SrnOAc shifts were determined relative to polyethylene, adamantane and L 
hexamethylbenzene, all of which showed no temperature dependent shifts from 30°C to 80°C. For the 
same setpoint temperatures on our Bruker BVT-1000 controller, carbon chemical shifts obtained for 
SmOAc were identical with or without the ethylene glycol sphere. 

1 
We believe that SmOAc i.s not suitable as a chemical ~hift thermometer above room temperature. 

Ilifferences in our results with those published may be explained by subtle sample differences, such as 
crystal packing or preferred crystal orientations. We have not attempted measurements at lower 
temperatures, where SmOAc is claimed to give a more accurate calibration (Haw, Campbell, Crosby, 
A nal. Chem, 58, 3172-3177 (1986)). We are interested in hearing of other's experiences with this and 
other possible standards. 

: On another note, we read with curiosity the TAMU note (336-22) by J. Loo regarding CDC-CMD disk 
I 

crashes. We have followed the procedure, which is suggested in the CDC manual, of purging the system 
\lfith the voice coil disconnected after each filte r change only to be rewarded by our second head. crash 

I I I 

.after the last maintenance. We work in a relatively clelrn environment and have concluded that 
obcasional crashes somehow related to filter changes are in~vitable. Our "solution" (with the 
endorsement of the local CDC service representative) is to reduce the opportunity for a crash by 
d~creasing the frequency of filter changes to 1 year interv_als from our present 4 month schedule. We 
aiso back up data on floppy far more frequently than before in order to lessen the pain of any such future 
catastrophes. 

Sincerely, 

4e 
i ;:ay Crandall Sam Kaplan 
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Now, with the new GN Series high resolution NMR spectrometers, GE brings you 
the greatest versatility in multinuclear liquids and solids research ... and backs it 
up with GE's unequalled quality, reliability, and continuous support. 

GE is committed to providing you with the highest performing NMR systems today and 
in the future. With the GN Series, available at various field strengths and bore sizes, you 
can perform simple one-pulse analysis, or complex state of the art experiments like triple 
quantum correlation and various selective excitation experiments through the system's 

automated hardware features which include: 
□ A comprehensive observe and decoupling phase shifter 

for < 90° phase shifts. 
□ Complete computer gain control of lock observe and 

proton/x-nucleus decoupler channels. 
□ Anew, super-sensitive deuterium lock. 

The Spectrometer Control Processor is easily controlled 
by GEM, the latest generation of NMR software. GEM-users 
can direct the GN system to perform a complete series of 

predetermined experiments for total sample analysis - or take control of 
individual components and develop their own custom NMR analysis. 

With a variety of accessories including array processor, x-nucleus de­
coupler, liquids probes and six different solids probes with unique capabili­
ties, and a choice of data storage devices, your GN spectrometer can give 
you an ultimate advantage! 

Step into the future with GE. We' re ready to assist you with expanding 
support through our toll-free 800 customer service number. To receive a 
comprehensive new GN Series brochure or arrange for a demonstration, 
call (415) 490-8310, or write General Electric Company, NMR Instruments, 
255 Fourier Ave., Fremont, CA 94539. 
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Advantage 
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Fritz Haber Inte:rnational Worksh:)p 
on M:>dern Techniques in Magnetic Resonance 

Israel, December 13-17, 1987 

During this WJrkshop experimental magnetic resonance techniques of carm:m 
interests will be discussed. The 'v.Drkshop will take place at the Weizmann 
Institute of Science in Rehovot and the Ganei Harnat Hotel in Tiberias, on the 
sh::>re of the Sea of Galilee. 

Anong the invited lecturers will be: W. Aue {Basel), A. Bax (Bethesda), 
G. Bodenhausen (Lausanne), W.T. Dixon (Atlanta), G.P. Drobny (Seattle), 
R. Dwek (Oxford), R. G. Griffin ( cambridge) , J. S. 0:nsley (Southampton) , 
u. Haeberlen (Heidelberg), J . A. den Hollander (Best), R,Kaptein (Groningen), 
H. Levanon (Jerusalem), M.H. Levitt (cambridge), Z. Luz (Reh:Jvot), 
M. M:mring (Stuttgart), K . M5bius (Berlin), J.R. Norris (01.icago), 
D. van O:rnondt (Delft), A. Pines (Berkeley), B.R. Reid (Seattle), 
R.G. Shulman (New Haven), H.W. Spiess (Mainz), P. Styles {Oxford), 
W.S. Veeman (Nijmegen) and A.J. Vega (Wilmington) 

For further in£onnation please write to the Organizing Crnmittee Secretariat: 
Shi.non Vega, Deparbnent of Isotope Research 
Fritz Haber Worksh:)p on M:>de:rn Techniques in Magnetic Resonance 
The Weizmann Institute of Science, Reh:Jvot 76100, Israel 

r'\ GEN ERAL.ELECTRIC 

341-7 

GENERAL ELECTRIC COMPANY · MEDICAL SYSTEMS GROUP · P 0 . BOX 4905. 255 FOURIER AVE . FREMONT. CA 94539 · \41 51 490-8310 

RE: Employment Opportunities at GE-NMR Instruments 

Dear Dr . Shapiro: 

We have several open positions for highly experienced individuals who can test 
NMR spectrometers, as well as provide technical support including NMR 
applications for the custaner. Specifically, we're looking for someone to 
configure, test, and validate the performance of NMR systens. 

Qualified candidates should possess a BoS., or the equivalent, in Chemistry or 
Physics and at least two years' experience operating NMR instruments and 
interpreting NMR spectra. Advanced degrees, experience commissioning 
superconductive magnets and other cryogenic equipnent, and experience in custaner 
relations are desirable. The ability to troubleshoot systems to the module level 
is essential . 

If you want a career growth opportunity with a leader in the NMR instruments 
business, forward your resume, including salary history, and/or letter of 
interest to Mr. R. Watkins, Manager, Eh'ployee Relations, GE-NMR Instruments, 
255 Fourier Avenue, Fremont, CA 94539. We are an equal opportunity anployer. 

Sincerely yours, 

<J~J-~ 
Paul J. Kanyha 
Shop Operations Manager 
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{RHERCULES 

December 16, 1986 

Hercules Incorporated 
Research ~enter 
Wilmlngtonl DE 19894 \__,,-
(302) 995-3000 
Telex: 83-5479 

( Received 8 January 1987) 

Professor Bernard L. Shapiro 
Department of Chemistic-y 
Texas A&M University 
College Station, Texas 77843-3255 

Dear Professor Shapiro: 

Relaxation Agents in 29si NKR 

The higher intrinsic NMR receptivity for 29si in comparison to 13c 
(2.09:1) suggests that: the former should be more sensitive. In practice, this 
advantage is offset b]r the longer spin-lattic1e relaxation times and nega.tive 
NOE' s that are exhibit:ed by 29si. These problems can, of course, be L 
minimized by the use of relaxation agents. However, while the guidelines for 
the use of relaxation agents for l3c spectros1::opy are well known, 
considerably less has been published for 29si. Recently, a systematic study 
was carried out in our laboratory to measure the concentration dependence of 
several different parn.magnetic metal acetylacetonates (Cr, Fe, Kn and Co) on 
the 29si Ti's, NOE's nnd linewidths in a series of silanes. 

The results shown ·in Figure 1 on phenyttriisopropoxysilane indicate 
that the iron and chromium compounds performed the best, lowering the Ti 
from 58 seconds to approximately 2 seconds at a concentration of 4 mmolels of 
metal(acac)/mole silane. We also investigated the reduction in T1 as a 
function of the concentration of Fe~III) acetyl~cetonate for several di ~ferent 
silane compounds. ThEise results (Figure 2) i11d1cate that all of the compounds 
tested approach a T1 nlinimum when the optimal concentration of approxim~tely 
4 mmoles of relaxation agent per mole of sila11e is used. 

NOE enhancement: factors and linewidths were also measured as a function 
of the concentration cif the relaxation agent. NOE effects were wiped out with 
the addition of as lit:tle as 0.05 mmoles of metal(acac) per mole silane. At 
~he same time, the linewidth for phenyltriisopropoxysilane shows a linear 
increase from 1. 5 Hz (without relaxation agent) to only 1. 8 Hz at the op1timal 
concentration of Fe(acac)3, 



341-9 

In conclusion, the best relaxation reagent for silane measurements is 
/', Fe(III) acetylacetonate, added in the ratio of 4 mrnoles per mole of silane. 
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Furthermore, our data show that this relaxation agent virtually eliminates NOE 
effects without a significant increase in linewidth. By the use of 
Fe(acac)3, typical quantitative 29si NHR experiments that used to require 
8 hours in our laboratory have been reduced to less than 1 hour. 

Pigure 1 

T 1 v.s. Metal(acac) Concentration 
for Several Melal(acac) Compounds and 

Phenyllriisopropoxysilane 

Cr~acb__ 

Fe(acac)3 

Mn('?cac);:3_ 

Co(acac)2 _ 

--------------------------- -- ---- - -

Sincerely yours, 

~~~ 
David A. Smith 
Analytical Science Division 

PiiUre 3 

Linewidlh v.s. Fe(acac)J Concenlralion 
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Department of Inorganic Chemistry 

Professor B. ~ . Shapiro, 
Department of Chemistry, 
Texas A&M Un~!versity, 
College Station, Texas 77843 

I 
Dear Professdr Shapiro, 

Parkl'ille, Victoria 3052 

December 20th 1986 

( Received 6 ' January 1987) 

;Studies~ Five Coordinate Tin(IV) Compounds 

We find from tin-119 NMR studies that both PhSnC11 and PhSnBr 3 
form previously unreported 1:1 adducts with OPBu

3 
in oichloromethane 

solution as shown in Fig la, with the chloro compound having the 
higher frequ~ncy. A solution containing PhSnC1

3
, PhSnBr

3 
and OPBu

3 
in 

approximatel~ 1:1:2 proportions shows halogen exchange at RT, but at 
-70°C four b~oad resonances are observed (Fig lb) corresponding to 

' 0 PhSnC13L, PhSnC12BrL, PhSnC1Br
2

L and PhSnBr1L (L = OPBu1 ). At -90 C 
(Fig le) the resonances are much sharper with obvious pfiosphorus 
coupling, but importantly the signals due to the mixed halide 
compounds are each split into two resonances of unequal intensities, 
while the trichloro and tribromo compounds still give simple doublets. 
At -l00°C (FVg ld) all signals are doublets and although becoming 
broader due to viscosity effects, no other change occurs showing that 
all exchange !processes have become slow on the NMR timescale. 

The splitting of the mixed halide compound signals at low 
temperature i 's due to the slowing down of the Berry pseudorotation of 
the five coor'dinate complexes which allows observation of two isomers 
for each mixe:d halide compound. In fact, these spectra allow the 
structures of! the adducts to be determined· which could not be achieved 
from the spec·tra of either PhSnC1

3
L or PhSnBr 

3
L alone. 

There are three possible distributions of the ligands in the 
trigonal bipyramidal adducts PhSnX1L as shown in structures (1) to (3) 
with one, tw~ or three halides in the equatorial plane (the structure 
(2 1 ) with Land Ph interchanged is not distinguished from (2) at this 
stage). The s 'pectra immediately eliminate (3) since it would not give 
rise to isome:rs in the mixed halide compounds. In order to distinguish 
between structures (1) and (2) let us consider the adduct PhSnC1 2BrL. 
The isomers pbssible with structure (1) and (2) are given in (la,b) 
and (2a,b). The statistical distributions would be expected to be a:b 
=. 1: 2 in each case since there are two non-equivalent chlorides in 
each (b) isom,:!r which may be interchanged. It is also known that in 
five coordina1te tin compounds of this kind it is the ligands in the 
equatorial plane which largely determine the tin chemical shift. Thus 
(lb) and (2a)

1
would be expected to have re~onances at higher 

frequencies than (la) and (2b) respectively since chloro derivatives 
resonate at h i gher frequencies than their bromo analogues. The 
spectrum showb that for PhSnC1

2
BrL the resonance at lower frequency is 



>< 

the more intense which shows that the compound has structure (2). If 
the compound had adopted structure (1) the intensities of the signals 
would be expected to be reversed. This assignment is confirmed by 
consideration of the resonances for PhSnClBr L, in this case the 
resonance at higher frequency is the more iniense, again as expected 
for structure (2). 

In fact, structure (2) is the stereochemistry expected for these 
adducts. It is known that Ph

2
SnC1

2
(0PPh

3
) and other oxygen donor 

adducts of Ph
2
sncl

2 
have a trigonal bipyramidal structure with the 

oxygen donor axial and the phenyl groups equatorial, thus it is not 
surprising that a similar ligand distribution is found for these new 
compounds. It is this analogy alone, however, which leads to structure 
(2) as drawn (rather than (2 1 ) with Ph and L interchanged) since the 
NMR evidence cannot distinguish between these forms although it does 
identify the geometrical structure as (2). 

fl toi;' :ncer~~?.r,t 
R. Col~D. Dakternieks* 

* Present address: Department of Chemical and Physical Sciences, Deakin 
University, Waurn Ponds, Victoria 3217, Australia. 

P.S. Please credit this contribution to the account of Dr. D.P. Kelly. 
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11 Ioniic Fluxes . Through Red Cell Membranes" 

Dear Barry, (Received 5 January 1987) 

i 
The presence of an ionophore such as lasalocid A: induces extra ionic 

fluxes through erythrocyte me'mbranes. In order to determine them, nmr spectra are 

measured in the .presence of ~ paramagnetic marker, Dy(PPP)J; placed in the outer 

compartment. A simple integrition then suffices to determine the relative amounts 
of outer and inner . ions of a ~iven type 1• The only cations ' transported significantly 

d . l d . I . N + K+ d H+ un er our exper1menta con 1~1ons were a , , an • 
The poor sensitivi!ty of 39K nmr prevented direct determination of the 

potassium fluxes with enough 1precision. We could obtain them indirectly however. 
Since cationic flu xes affect ,chemical shifts of the outer cations, we could 

resort to 23Na nmr in order to determine not only sodium but also potassium fluxes. 
First, we defined calibratio~ curves for the paramagnetic shift of the sodium nuclei 
as a function of Na+/K+ value~ over the whole range appropriate for transport across 

erythrocytes. Since this shift also depends weakly on proton concentration 2 we ap-
' 

plied a pH correction. : 

Variations in chlo~ide ion concentration were derived from intensity chan­

ges of the outer 35c1 resonance. The inner chloride signal ~as invisible under these 
conditions 3 The overall ionic balance thus determined experimentally shows that, 

following the perturbation inlfoced by the ionophore, ionic fluxes evolve to maintain 

electroneutrality in both the'· inner and the outer compartments. A continual entry of 
sodium ions parallels the exi t of potassium ions. The latter is initially faster. 
Chloride ion transport tends ~o compensate this difference. From 30 data points we 
could obtain the following ti ine evolutions, where concentrations are given in mmol.kg-l 

i 

of hemoglobin, and 
(Na+) = 

(K+) = 

(Cl-)= 

references: 

time is expressed in minutes 
85 exp (L0.156t) + 132 exp (-0.009t) + 236 

-153 exp (: 0.192t) 22 exp {-0.036t) + 203 
-208 exp (r0.282t) + 310 exp (-0.028t) + 289 

Best personal regards, 

(1) Gupta, R.K., & Gupta, P. {1982), J. Magn. Reson. 47, 344. 
:· ,ltfAN 

(2) Chu, S.C., Pike, M.M., Fessel, E.T. , Smith, T.W., Balschi, J.A., & Springer, 
I 

C.S. Jr. (1984) J. Magn. Reson. 56, 33. 
I ........ 

(3) Brauer, M., Spread, C.Y., l: Teithmeier, R.A.F., & Sykes, B.D. (1985) J. Biol. Chem. ~• 11:tt: , 0¼(__ 
Jean Grandjean Pierre Laszlo 
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Gemini is designed 
and tested to meet 

the most rigorous 
standards of 

reliability, including 
extensive vibration 
and environmental 

tests. 

UV-Vis/NIA lN-Vis Data System Atomic Absorption 

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

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

Never has FT NMR been this reliable 

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

Call now 

Get all the facts about Gemini-the new 
superconducting FT NMR from Varian. 
In the U.S., call 800-231-5772. In 
Canada, call 415-457-4130. In Europe, 
call Zug, Switzerland, at (042) 44-88-44; 
Darmstadt, Germany, at (06151) 7030. 
In Japan, call 3-204-1211. 

NMR LC Data System GC @ 
VERY INTELLIGENT SOLUTIONS FOR YOU varian 
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l !NIVERSITY OF CALIFORNIA, SAN FRANCISCO 

December 9, 1986 University of·California Servicl' 
( Received 2 7 January 1987) Veterans Administra t ion Ml'dil'al Ccnlcr 

Dr. Bernard L. Shapiro 
~ exas A & M University 
f hemistry Department 
f ollege Station, TX. 77 
Ottawa, Ontario KlA OR6 

4150 Clc111c11t Street ( 111)) 
San Francisco, California 94121 
(415) 750-2I<i6 

Re: Conference on in vivo NMR 

Dear Dr. Shapiro: 

IWe call your attention to two conferences we will be holding in 
San Francisco over the weekend of April 3-5, 1987, just prior to 
the ENC in Asilomar, Ca. 

~ he first will be a two-day Workshop on Medical Magnetic 
1 esonance Spectroscopy to be held Saturday and Sunday, April 4 
and 5. This workshop will be similar to that previously held by 

[Drs. Chance and Leigh in Philadelphia~ This year our emphasis 
will be on localization techniques for magnetic resonance 
spectroscopy. However, there will be ample opportunity for 
presentations and discussions concerning all areas ofin vivo NMR. 
Please advise us if you wish to attend and/or presentyour work. 

Second is a tutorial on Medical Magnetic Resonance Spectroscopy 
to be held Friday, April 3. This is intended for physicians, NMR 
spectroscopists, and other individuals (administrators, 
technicians, scientists) who have little expertise in in vivo NMR 

!
for animal studies or clinical investigation. The faculty for 
this tutorial will be composed of both local scientists and · 

1prominent visitors who will also be attending the workshop. 
Individuals attending the tutorial will be welcome to attend the 
workshop on Saturday and Sunday. Thus these individuals will 

1 have the opportunity for 3 solid days of exposure to in vivo NMR. 
IBoth meetings will be held at the Veterans Administration Medical 
f enter, overlooking the Golden Gate in San Francisco. Meals will 
~ e provided as well as direct bus transportation to the ENC on 
Sunday. We have attached announcements of both these events. 
Please pass them on to interested individuals and post them. 

r cetailed announcement and registration form will follow, but 
would appreciate an early indication of your interest. 

~tJ~ lfezJl;f.~ 
Michael w. Weiner. M.D. 

ssociate Professor of Medicine 
and Radiology 

Gerald~- Matson, Ph.D. 
Facilit~es Manager 

we 

341-15 



341-16 
DEPARTMENT OF CHEMISTRY 

UNIVERSITY OF IOWA 
IOWA CITY, IOWA 522~2 

January 21, 1987 

PAINLESS GAUSSIAN RESOLUTION 

Profess.or Bernard L. Shapiro 

( Received 26 January 1987) 
ENHANCEMENT 

TAMU :t-1'1:R NEWSLETTER 
Depart.cnent of Chemistry 
Texas A&M University 
College Station, Te:>::as 77843 

Dear Professor Shapiro: 

This note describes a straightforward "recipe" for easily and 
routinely obtaining near-optimum results with Gaussian resolution 
enhancement (GRE). GRE was proposed over 20 years ago by Ernst<1), 
implerne·nted much later by Ferrige and Lindon< 2), and eventually found its 
way into the cc:mnercial FT l'l'tR data-massaging software of canpanies such as 
Bruker. · unfortunately, the ccmnercial implementation is awkward to u~e 
efficiently, and the standard "optimization procedure" described in the 
documentation is not helpful. Setting the maximum of the GRE envelope to 
the "point the useful signal disappears into the noise" might work OK under 
certain carefully-specified conditions, but it's usually wrong -- like the 
proverbial broken clock that's right twice a day. I"ve seen PhD•s with 
several years of l'-i'1R e:>:perience read the documentation, try GRE on a few of 
their FID"s, and give up because "It seems to be a hit or miss propos1ition." 

At this point I would like to apologize to any programmer who h'as ~-_,; 
written a general NMR data-processing package which correctly implements the 
convenient set-up of the GRE apodization envelope. I•m sorry, but I wasn't 
aware of this feature in your package. 

GRE transforms a Lorenzian line of width Wo into a Gaussian lin'e of 
width pWo, where O < p < 1 and the line widths are full widths at half 
height. This is accomplished by multiplying the FID by a Gaussian envelope 
which has a maximum at time troax, where 

tmax = (2 ln2) / (n Wo p2) 

troax is in seconds, and Wo is in Hz. In Ernst •s paper, fig. 20 inclu'des an 
accurate graph of the .S/N achieved with the GRE filter as a function of p, 
but eqn. 124 is wrong. Eqn. 124 is apparently one of those malignant spot 
mutations which seem to appear spontaneously in manuscripts, and which find 
their way into the pages of books and journals in spite of the author's best 
efforts at proofreading. ' 

I have submitted a manuscript containing the mathematical details and 
a more canplete discussion of GRE to J.Magn.Reson. The RECIPE is thi~: 

Determine Wo, the intrinsic linewidth (in Hz) of the sharpest line which 
you want to "improve". Multiply the FID by a GRE envelope appropriate 
for Wo, with tmax = 1/Wo sec. Fourier transform, phase, and plot. 

That's all! This recipe sharpens the lines to a relative width p = 0.664, 
which is close to optimum in most cases. The procedure is straightforward~ 
reliable, and easy to describe to novice users of :tflR spectraneters. ' If 
more or less sharpening is desired, then set troax according to how much S/N 
you can afford to spend in order to buy resolution. 



Wo can be conveniently measured as follows. Examine the spectrum 
obtained with conventional exponential apodization, i using a small amount of 
broadening WL Hz. < WL = LB on Bruker software.) Measure W1, the full width 

I 

at half height of the signal(s) of interest. If this is not possible 
because of interference from overlapping lines, theh use W1 = twice the full 
width at 80% of peak height. Then Wo = W1 - WL. l On Bruker and IBM 
systems, GB= tmax/AQ, where AQ is the FID acquisition time. One should 
set GB= 1 / (AQ * Wo). Remember to set LB= -Wo bkfore doing the GM. 

If you still think that the "FID disappears i hto the noise" procedure 
is a good one, then consider the following three si1uations: 

A 90 :MHz 13C spectrum was obtained for a dilute solution of a 
partially 180-labeled compound <SW= 24000 Hz, FID krray size 64K). After 
the lines were sharpened, critical structural assighments could be made on 
the basis of the now clearly visible doubling of certain signals because of 
the small 1ao isotope effect on the 13C chemical shifts. Since the signals 
were weak and the splittings of interest were small ~ careful control of the 
GRE parameters was essential for success. Had the FID not been totally 
dcrninated by the solvent lines <which had a different line width>, the 
entire FID would have been buried in the noise! The data acquisition and 
processing were done by a graduate student working k1one late at night, 
foilowing a one-page handout sheet describing my GRE recipe. This student 

I 

follows explicit instructions well, but his main in~erest is natural-
products chemistry and not digital signal processing. Like most operators 
of lflR spectrometers, he has a low tolerance for ill-defined trial-and-error 
data massaging. When I asked him about it the nextl day, he said that it 
"worked fine -- no problem." 

1H FID's of paramagnetic compounds typically ave their tails totally 
obscured by signals from solvent and other sharp lihes in the sample. 

I 
Take a sample and obtain the FID using a relatively narrow spectral 

width. Now repeat the data acquisition after increksing the array size, the 
spectral width, and the analog filter width by a tabtor of 16. The FID 
noise will increase by a factor of 4, which will shift the point where the 
signal "disappears into the noise" to shorter time. Indeed, the increased 
noise might totally bury the FID. Both the optimum GRE envelope and the 
resulting SIN ratio of the signals will be the same in both ·cases, however. 

Having said all this, I would urge all :ti"IR applications programmers to 
modify their software so that the GRE envelope can be specified in tenns of 
Wo and p. There is no good reason why a person sit~ing in front of a 
powerful minicomputer should be required to do the [ rithmatic needed to 
figure out how to appropriately lie to the software about where the FID 
"disappears into the noise." 

,;~ti~ 
1 • 
2. 

Dr. Gerala A. Pearson 
I 

R.R.ERNST, ADVAN.MAGN.RESON. 2, 1 <196J ). 
A.G.FARRIGE & J.C.LINDON, J.MAGN.RESON. 31 • 337 <1978). 
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College of Arts and Sc iences 

. -·· . "I 
I ' :r.. Depa rt m ent o f Ch em ist ry '--, ___ ,/ 

UNIVERSITY OF MISSOURI-ROLLA 

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

Dear Barry: 

January 2, 1987 

( Received 9 January 1987) 

111 '.) Sc: l 111,r1k I !all 
Ro ll a. M1 ss ,H ir1 li~ 11tl 1-CJ2 •1 9 
Telephone (:J 1 /\) 3 4 1-44 20 

More Imaging on an l~X-90Q 

Since our last commun i cation to you, I have moved to Rolla. We have purchased a 
Varian VXR-200 with CP-MAS Solids and Wide-Line Accessory. I'll give you a pro9ress 
report on the instrument in a later communication. We also have two FX-l00's which I 
will continue to use in my diffusion work. 

In our last letter (TAMU 330-24} we reported 1-dimensional imaging spectra taken on an 
unmodified FX--90Q using the homo-spoil coils. We have extended this work to two 
dimensions by rotating the sample and using a very simple reconstruction technique. 
Shown below is the superposition of four spectra, taken at 90° rotations of wat-er and 
a plexiglass rod with four slits cut into it. The area of overlap of all four spectra 
clearly shows the two dimensional projection of the rod. A manuscript is currently 
being submitted to spectroscopy on this and I would be happy to supply reprints to 
those who are interested. Stephen Pickup at Drexel is a co-author of this work. 

I 
I 

Sincerely 

I 
Frank D. Blum 

· Associate Professor 
of Chemistry 1 

i 
I 

n 

PMMA plug. 

NMR 2-D Image of PMMA plug taken from four superimposed spectra. 

.-- ' 

I 
t 
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""- PRECISION THjN \/VALL® 
rll:SS NM~LSAMPLE TUBES 

· Ultra- · 
Precision 
No. 508-lllP 
Only ... $4150 

I 

Al new dimension in performance. 
N~>rell, Inc. has been manufacturing NMR Sample Tubes since 1970. Original tests 
on our NM R SJrnple Tubes were carried out in 1975 by Bell Laboratories of 
Murray Hill, ,~ew Jersey, on their 200 MHz NMR unit (most powerful unit avail­
able at the time). When the results were in, we knew that we had a winner!. 

C~1rrentlv, our NM R Sample Tubes are used throughout the world in laboratories 
where the highest in quality and instrument sensitivity is demanded. Our philo­
sophy has always been that the end user or the NM R spectroscopist is the final 
judge of tube quality as it relates to the NMR instrument . 

I 
Ei,~ht years later, back in 1978, John W. Cullen of Harvard University evaluated 
our No. 505-P tubes, and established that:"The spectra obtained were identical to 
thbse obtained using tubes costing 2 to 3 times as much". 

I 
Tciday ( 1986), our $2.00 XR-55 Precision NM R Sample Tube competes with 
competitor's $7.20 tube (No . 528-PP). If you need higher quality than our 
X 14 55, you should use our Ultra precision No. 508-UP, which sel Is for only $4.50 
each. 

I 

··-

Ppecision · 
No. XR-55 
Only ... $2.00 · 

0 I 

Our low price, without compromise in quality, is at the core ot our success an(1 
rebutation. All our NMR Sample Tubes are unconditionally, money-bad"-._.,; 
guaranteed. 

I 

Nrell,lnc. 
I 

I 

31 1t Arbor Ave., Landisville, NJ 08326 USA Tel: (609) 697-0020 
To nrder. call TOLL-FREE (800) :3:3:3-0()36. in .V./ call abo11e number. 



(Received 15 January 1987) 

Postdoctoral Position Available 

A postdoctoral position will be available, in April 1987, to study 
internal dynamics of Staphylococcal Nuclease, a small calcium requiring 
enzyme, using solid state and solution NMR techniques. Using 
transformed E. Coli, provided by Professor J. Gerlt, we routinely 
prepare large quantities of the protein, specifically labeled with 2H, 
13c or 15N. Three instruments (2.3, 6 and 12T) are available- to study 
the dynamics of the labeled sites in protein crystals and in solution. 

Level and salary of the position will depend upon the experience 
and achievements of the candidate. Interested persons should send me a 
curriculum vitae and the names of three references. 

Dennis A. Torchia 
30/106 
National Institutes of Health 
Bethesda, MD 20892 
301-496-4563 

INSTITUT NATIONAL DE LA RECHERCHE A6RONONIQUE 

Departernent 
T ecr,no l 09i e de 1 c.1 Vi ande 

I.N.R.A. THEIX 
63122 CEYRAT - FRANCE 
Telephone: 73 62 40 00 

7 January, 1987 ( Received 14 January 1987 ) 

341-21 

The Meat Sc1ence Department of 1.N.R.A. ( National lnsUtute of Agricultural Research) has an opening 
for a post doctoral position for one year. 

The research programme will include signal processing and chemical shift imaging in order to use low 
field NMR (0.47T) In wide bore ( 150 mm) magnet to assess muscle composition and meat 
characteristics. 

The candidate must have a bcdground in NMR instrumentation and technique. Salary will be based on 
the french Charge de Recherches level. Those Interested should send me a curriculum vitae and names 
and addresses of two academic referees. 

J.P. RENOU 

This post doctoral position is not available for french citizens. 
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Mobil Research • and Development Corporation 

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

Dear Barry: 

January 6, 1987 RESEARCH DEPARTMENT 

DALLAS RES~ARCH LABORATORY 

( Received 12 January 1987 ) r .. o sox e10041 
DALLAS, TEXAS 75381 -904 7 

13777 MIDWAY ROAD 

DALLAS. TEXAS 75244-43 12 

EUGENE L. JONES 

MANAGER 

CP/MAS OF QUADRUPOLAR NUCLEI 

I 
As previously shown (TAMU NMR Newsletter, No. 322 and Zeitschrift fur 
Phys. Chem. N. F., in press), the CP/MAS line shapes of B-11 in trigonal 
coordination (large quadrupole coupling constant) and in tetrahedral 
coordination (small quadrupole coupling constant) in the hydrated mineral 
kernite, Na2 B406 (0H) 2 -3H20, are the same as the MAS line shapes. This 
indicates that the CP experiment excites the central transitions of a 
given boron coordinati6n equally for all orientation of the crystallite in 
the powder sample. 

One use of the CP/MAS ~ersus the MAS experiment is to reveal details of 
the hydration of materials, as done by Maciel with the Si-29 spectra of 
silica qel. Compared to spin 1/2 nuclei, quadrupolar nuclei can . be sensitive 
to the additional parameters of the quadrupole coupling constant (QCC) and the 
asymmetry parameter (n) of the electrostatic field gradient; these parameters 
can depend on the hydration of the material. 

Porous Vycor is a boro-silicate glass which has been leached with alkali 
and has ~ 55 A0 diameter pores throughout. It is mainly Si Oi, b_ut it has 
several percent B2 03 . IThe B-11 MAS signal of a sample equilibrated with water 
vapor for twenty years 1 at~ 50% relative humidity is shown in Figure 1 for two 
different spinning spe~ds. There is a strong trigonal boron signal with QCC = 
2.4 MHz and n = 0 and also a weak tetrahedral boron signal with small QCC. 
The CP/MAS signals using two different boron r.f. intensities with a two 
millisecond contact time are shown in Figure 2. Note that the signal from the 
trigonal borons is diff erent from that obtained in the MAS experiment. Figure 
•3, with the tetrahedral boron signal appropriately subtracted, emphasizes this 
difference. The borons which are cross-polarized due to their proximity to 
surface OH groups and ~dsorbed H20 molecules experience different n values. 
Comparison with simulated spectra indicates a range of n values, , probably in 
the range n = 0.7 - 0.9. 

I 

More details of these experiments can be found in the article in· Zeitschrift 
fur Phys. Chem. N. F. , 

DEW: dpj 
cc: B. C. Arnwine 

T. H. Bushaw 
E. L. Jones 
Records Center 602-857 

Sincerely, 

D. E. Woessner 
Senior Research Associate 



,0 Figure 1. 
The B-11 MAS NMR of 
hydrated porous Vycor 
at two different 
spinning speeds. 

Figure 2. 
The B-11 CP/MAS NMR 
at two different B-11 
r.f. amplitudes. 

· Figure 3. 
The B-11 CP/MAS NMR 
with subtraction of 
tetrahedral boron 
signal. 
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TETRAHEDRAL BORON 

TRIGONAL BORON (71 • O) 

15 PSI SPIN 

30 PSI SPIN 
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(TETRAHEDRAL BORON) 

(TRIGONAL BORON, 7] ,.0) 

Wrf • 1.2 X 105 RAD/SEC. 

I I I 

-so 

'1J • 0.7-0.9 

I I I 

-100 

(PROBABLY A DISTRIBUTION} 

I I I I I I I 

-50 -100 
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PE. 
PHOSPHO•ENER13ETICS1 INC. 

3401 MARKET ST. • #300 • PHILADELPHIA, PA 19104 • USA • (215) 387-4429 • TLX 4973054 • FAX (215) 387-1401 

January 6, 1987 

Professor Bernard L. Shapiro 

Department of Chemistry 

Texas A&M University 

( Received 12 January 1987) 

College Station, Texas 77843 

The Compleat Isolator 

Dear Barry: 

I would give credit to the designer of the basic idea of this circuit if I 
I 

remembered where and :when it was. I think Journal of Magnetic Resonance. 

The purpose is to keep the noise and stray signals from the power 

amplifier getting to the probe and preamplifier during the Receive time, when 

they would put noise and possible spikes into the spectrum. The old way, at 

lower frequencies and powers, was to use a couple of crossed diodes in the 

line. 

In this circuit (see figure), if the power is 1 KW, perhaps eight crossed 

1N4148's would have to be used. Their stray capacitance, on the order of 6 

pF, would pass large 'amounts of the higher frequency (e.g. 200 'MHz) input 

noise current. Therefore, the noise voltage is inverted by a transmission 

line transformer (a thin 50 ohm cable wrapped 4 times through a toroid, and 

the output center conductor grounded) and used to inject current of an equal 

and opposite phase thlrough a (tuneable) capacitor. The two noise currents 

L 

cancel over a very large bandwidth, especially if the tuning is optimized at \_, 

the maximum frequency! and then not changed. The extra length of coax in the 

main leg is equal to jthe length in the inverting leg to keep the delays equal. 



,, 

The isolation per stage is typically 30 dB at 200 MHz and is tuned with 

the other stage bypassed and .2Vpp or so CW on the input. 

The op amp circuit is an extra feature to make possible the use of low 

level pulses. It injects 10 MA DC through all of the diodes in the line, 

including in the probe, and turns them on. 

Please credit this to Eugene Poppel's Subscription. 

.o I 
i1----~ v~\-...4 

\-'061-1 

I 
! 

~ 

\-n) _______ ... 

>:.M"T\'-
1;::l\1 AGl.~ 

lo1S\-i 

!N'f I ' I 2_, 

Sincerely, 

J. L. Engle 

ax 
IN'-/1'{8 

I 

Isolator and Diode Turn-on 

OUT 
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December 23, 198t 
( Received 5 January_ 1987 ) 

Professor B.L. Shapiro 
I . 

Department of ChE?mistry 
Texas A&M University 
College Station, _TX 77843 

·, 

High Field CRAMPS 

Dear Barry, 

DIMETHYLBENZ0PHEN0NE 
400 MHZ CRAMPS 

' I I I I I , I I I ' I I I I I I I I I I I I I I I I I I I I I I I I 

10.0 -5.0 0.0 
PPM 

In our laboratory, we use a Bruker MSL400 spectrometer to study 
catalytic systems by a variety of solution and solid state NMR 
techniques. CRAMPS (combined rotation and multiple pulse 
spectrometry and MAS 1H experiments have been useful in directly 
examining the acid sites in catalysts such as zeolites. These 
experiments can be done on our system using a standard Bruker 
double air bearing CP-MAS probe. Such a probe is not neccesarily 
well suited for multiple pulse line narrowing experiments. In 
particular, the RF homogeneity and pulse ringdown are expected to 
be less than optimal for typical CP-MAS probe designs. In spite 
of these conceri1s, we can obtain quite excellent results, as 
shown in the attached figure. The spectrum is a CRAMPS spectrum 
of dimethylbenzophenone using the MREV-8 sequence for dipolar 
decoupling, with tc=34us and an offset frequency of -1. 5 kHz. 
The probe was tuned by standard procedures using a spherical 
water sampl~. The sample was contained in an alumfna rotor, with 
a Kel-F plug and end cap used to restrict and center the sample 
in the RF coil j:or improved homogeneity. No modifications were 
made to the prohe or spectrometer. The spectrum can be compared 
to one obtained !with the more efficient BR-24 sequence on a low 
field instrument' shown in figure 1 of a paper by Ryan, Taylor, 
Paff, and Gerstedn (J.Phys.Chem. ,1980, 72, 508). Our spectrum 
compares quite Wiell, with better seperation of the aromatic and 
aliphatic resonances evident. 

I should point ,out that Dr. Doug Burum of Bruker Instruments 
provided both the technical help and the Kel-F plugs needed for 
setting up these experiments. It is possible that CRAMPS 
experiments might also be performed with CP-MAS probes on lower 
field instruments, but these results show again that the brute 
force of higher magnetic fields can very often prove useful in 
overcoming many t:ypes of experimental 'deficiencies. 

Sin9erely, 
: Jn n-
~- _.\{_ clAJL.l_l 

Charles M. Schran1m 

430 FERGUSON D~IIVE, BUILDING 3, MOUNTAIN VIEW, CALIFORNIA 94043 

:.; 



The NMR evolution continues: 

New visions through NMR microscopy. 

\XI 

,,r 
-:?' 

\ 

__ .The NMR microscope, at last. 
The new Bruker microscopy 
accessory provides the medi­
cal , biological and materials 
researcher with an exciting 
new NMR capability: very high 
resolution NMR imaging on 
small samples. An unprece­
dented variety of experiments 
are now possible using the 

NMR microscope. 

□ Ti /T2 Imaging 
□ Multi-Echo 

□ Multi-Slice 
□ Volume Selective 

Spectroscopy 
□ Chemical Shift Imaging 
□ Diffusion Imaging 
□ Multi-Nuclear Imaging 
The Bruker NMR microscope 
accessory comes as a compre­
hensive package, requires virtu­
ally no modification of the 
standard spectrometer, and 
includes software and image 
processor. 

Designed to work on both 
Bruker wide-bore AM and MSL 
systems, this versatile new 
accessory redefines the limits 
of spatial resolution. 

The power of this technique is 
illustrated by the images shown 
above, which were obtained 
using an AM-400WB spectro­
meter with 9.4 Tesla operating 
field strength. 
Fig. A: Cross sectional image of 
a philodendron stem. Resolution 
19µ X 19µ X 300µ. 
Fig. B: Cross sectional image of 
a mouse brain tumor. Resolution 
100µ X 100µ X 500µ. 
Fig. C: A cross sectional image of 
a mouse eye, 3 mm in diameter. 
Resolution 20µ x 20µ x 250µ. 
Fig. D: Image of an ovum from 
laevis (frog egg). Resolution 
10µ X 10µ X 250µ. 
Fig. E: Diffusion of water through 
a piece of nylon. Resolution 
50µ X 50µ X 1000µ. 

Explore the potential of this 
technology. Ask your nearest 
Bruker representative for more 
details on the new microscope 
or other NMR products. 

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

~R NMR systems designed to solve problems. 
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BRUKER 
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M. I . I 1cro- mag1ng 
Accessory 

image graphics 
display processbr 

gradient 
pre emphasis 

unit 

wave form 
memories 

RF amplitude 
modulation 

main console 

For more information or a call from a 
representative, please contact: 
USA: 
BRUKER INSTRUMENTS, INC. 
Manning Park, Billerica, MA 01821 . (617) 667-95:30 
Telex: 200254+947125, Fax: 617-667-3954 

W.-Germany: 
BRUKER ANALYTISCHE MESSTECHNIK GMBH 
Silberstreifen, D-7512 Rheinstetten 4 
Tel. (07 21) 5161-0, Tx. 7 826 836 

BRUKER ANALYTISCHE MESSTECHNIK GMBH 
Wikingerstrasse 13, D-7500 Karlsruhe 21 
Tel. (07 21) 59 67-0, Tx . 7 825 656 

BRUKER-FRANZEN ANALYTIK GMBH 
Kattenturmer Heerstrasse 122, D-2800 Bremen 61 
Tel. (04 21) 87 00 80, Tx. 2 46 404 

Switzerland: 
SPECTROSPIN AG 
lndustriestrasse 26, CH-8117 Fallanden 
Tel. (01) 825 48 55-59, Tx . 54 850 

Australia: 
BRUKER (Australia) Ply. Ltd . 
P.O. Box 21, Earlwood, New South Wales 2206 
Tel. 02-5589747, Tx. 70880 

New Proton* Micro-Imaging Accessory 
for AM and MSL Widebore Systems. 
The standard configuration includes: 4. Selective Excitation Unit consisting of: 
1. High resolution image graphics 

display processor and high resolu­
tion 8/W monitor 

2. Gradient amplifiers (x, y, and z) 
3. Gradient pre-emphasis unit and 

gradient wave form memories 

display monitor 

gradient 
amplifiers 

(x,y,z) 

Selective Excitation Unit 

linear-RF 
amplifier 

a. RF wave form memory 
b. RF pulse amplitude modulator 
c. Linear RF amplifier 

5. Probehead with integral gradient 
assembly i 

6. Imaging software 
•other nuclei av~ilable upon request 

I 

I 

wimaging probehead 

gradient 
coils 

L 

0 

7 
j 
I 

_j 

high power 
RF AMP 

Spectrometer 

Belgium: 
BRUKER SPECTROSPIN S.A./N.V. 
Rue du Vindictive-Straat 2, B-1040 Bruxelles 
Tel. (02) 7 36 11 38, Tx . 25.797 

Canada: 
BRUKER SPECTROSPIN LTD. 
555 Steeles Avenue, East Milton, Ontario L9T 1Y6 
Tel. (416) 876-4641, Tx. 06-961446 

England: 
BRUKER SPECTROSPIN LTD. 
Unit 3, 209 Torrington Ave., GB Coventry CV4 9HN 
Tel. (0203) 46 37 70, Tx. 31 649 

OXFORD RESEARCH SYSTEMS LIMITED 
Nuffield Way, Abingdon, Oxon OX 14 1RY 
Tel. (02 35) 3 24 21, Tx. 83 356 

France: 
BRUKER SPECTROSPIN SA 
34, rue de l'lndustrie, F-67160 Wissembourg 
Tel. (088) 94 98 n , Tx. 870639 

India: 
BRUKER INDIA SCIENTIFIC Pvt. Ltd . 
c/o Materials Research Instruments 
63, (B-Wing) Mittal Court 
Nariman Point, BOMBAY-400 021 
Tel. 23 20 44, 23 02 98, Tx. 116096 

I 
I 

BRUKER INDIA SCIENTIFIC 
522, Raj Mahal Vilas Extn. 
11th A cross, Sadashivnagar 
BANGALORE-560 080 
Tel. 36 25 20 

Italy: 1 

BRUKER SPECTROSPIN SAL 
Via Giovanni Pascoli, 70/3, 1-20133 Milano 
Tel. (02) 23 50 09, 2 36 40 69 
Tx. 331 263 

Japan: ' 
BRUKER JAPAN CO. LTD. 
21-5, Ninomiya 3-chome 
Yatabe-Machi, Tsukuba-Gun, IBARAKI 305 
Tel. 0298-52-1234, Tx. 3652571 

I 

Netherlands: 
BRUKER SPECTROSPIN NV L 
Bruynvisweg 18, NL-1530 AB Wormer · 
Tel. (75), 28 52 51 , Tx. 19 197 

Scandinavia: 
BRUKER SPECTROSPIN AB 
Sllgvagen 12, S-18400 Akersberga, Sweden 
Tel. (07 64) 6 80 60, Tx. 15 725 

! 

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

Ne. Rr,. PaoT. N •...... ... I. ..... . 
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January 14, 1987 

( Received 22 January 1987) 

WHY DOES MY TRIPLET LOOK LIKE A QUARTET? 
(A Warning Against Absolute Value Presentation) 

Dear Prof. Shapiro, 
it is well-known that a strong resolution-enhancement 

followed by a "magnitude" calculation (i.e. a very common way of presenting 2D 
spectra) can affect lineshapes to various extents. 

Nevertheless! we were quite puzzled, recently, by comparing 1H cross 
sections in ·a 3c- 1H heteronuclear correlated spectrum of a cannabinol 
derivative, Fourier transformed: 

(I) after the application of a squared sine-bell in both dimensions 
(absolute value presentation) 

(II) with a . rr/32 and rr/8 shifted sine bell in t 1 and t2 dimension, 
respectively (phase sensitive presentation). 

Three of such cross sections are shown in the figure. 
It _is readily noticed that in trace I-A the digital treatment almost wipes 

out the main signal (broad), while emphasizing the minor (but sharper) 
resonances from two, non directly bonded protons. In the remaining traces 
(B,C) it is unquestionable that the true multiplicities are completely 
distorted in the magnitude spectra. 

Although 2D phase correction can be rather cumbersome, in most cases is 
easyly performed on single rows or columns of interest, and certainly 
worthwhile for the experiments in which the phase properties of multiplets 
contai_n valuable information. 

~ I Absolute Value 

C j I l _______________ _ j ____ I_I ___ P_h_a_s_e __ S_e_n_s_1_·t_1_·v_e __ _ 

B _}if\..---------------1 l 

Yours sincerely, 

Antonio De Marco 
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I30STON COLLEGE 
CHESTNUT HILL, MASSACHUSETTS 02167 

Department of Chemistry 
(617) 552-3605 

January 15, 1987 

( Received 27 January 1987) 

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

Dear Barry: 

NEW WRINKLES ON A PLANAR RING 

Some time ago, Joe Billo, Peter Connolly and I began to look 
at the proton spectra of a series of Ni(II) cyclam complexes 
which exist in part as square planar (diamagnetic) conformations. 
In every case we looked at, the six-membered chelate. rings 
(C 3N2Ni) were in the chair conformation, as expected .. An 
exception seemed to be 2is-(l,S-diazacyclooctane)-nickel(II) 
perchlorate [Ni(DACO) 2 + ], whose coordination geometry had been 
described as bein~J rigorously square planar, with two planar \___ 
eight-membered DACO rings folded along their 1,5-axes (i.e., 
half-chair chelat~! rings) (Royer et al. , Inorg. Chim. Acta, 6, 
307 (1972)): 

Figure 2. The Ni(DACO>,'• c•lion u viewed •lc,ng the 
Nt-N2 uis. 

The unusual eclipsed trimethylene bridges were ascribed to the 
desire of the ion to avoid severe steric repulsions which would 
result from ring puckering. 

The 3 00 MHz, t;?roton spectrum proved easy to fit as an '--
AB CC' DD' spectrum giving vicinal couplings of 4.0 (J & J ,), 
7.8 (JAD & JAf)' >1, 8.8 (JBC & JBC') a1:1d 4.9 Hz (JBD ,& :re , ) _ACin 
comparis~n with ~oth our experience in the cyclam ~eri;~ and our 
expectations based on the extended Karplus equation where syn, 
gauche and anti couplings should be about 12, 4 and

1

12 Hz 



,/\ respectively, the experimental couplings are most consistent with 
trimethylene bridges interconverting rapidly between boat and 
chair conformations. Our subsequent molecular mechanics 
calculations supported this conclusion. However, they have not 
allowed us to choose confidently among the several alternative 
puckered forms. Moreover, we have not been able to freeze out 
the motion, even at -90 c, though we do see what looks like some 
line-broadening. 

* 

Best Wishes, 

-~ 
\ ~ 'V'-.. VL--<.:,'\ 

Dennis Sardella 
Professor of Chemistry 

We did encounter a problem with the Varian-supplied spin 
simulation program, which was unable to handle this degree of 
magnetic nonequivalence. The spectrum was fitted on a VAX 11/780 
using LAOCNS, and the computed and experimental spectra were 
virtually superimposable. However, the spectrum -computed using 
the Varian software differed significantly from the experimental 
one. 

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. 
Quality: A characte~istic im~arted ~Y 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. 

~ \\illl 1/;~ 

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

PHONE: 609-794-2005 

341-31 
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F.S. E46 

WOOD 1ECHNOLOGY DIVISION 

22 December 1986 

FOREST RESEARCH INSTITUTE 

Private Bag , Rotorua , New Zealand 

( Received 26 January 1987) 

Prof. B.L. S~apiro 
Department oB Chemistry 
Texas A and~- University 
CollegJ Station, Texas 77843 
USA 

1 

Dear Prof. SHapiro 

NMR OF A PERdXIDE? 

IN i YOUR REPLY 
PLEASE QUOTE REF : 

JR:RO 

We have recently been reminded of the danger inherent in accepting 
samples for NMR without knowledge of their background. 

A colleague recently discovered (by GC) that the diethyl ether he 
was using waJ ~ontaminated. He took 50 ml and removed th~ volatiles 
on a rotary evaporator. This left approximately 10 ml (10 g) of 
an oily, non j j~olatile, clear liquid (contamination indeed)). He 
brought this along to us for NMR - after all, we are forever telling 
our st~ff tha't we can identify anything by NMR. As the 10 mm probe 
was in, and there was plenty of material, we made up a 50% solution 
in CDC13 and ~ an H-1, C-13, DEPT-90 ~nd DEPT-135 spectra as shown. 

I sat down to look at the spectra while the scientist concerned 
wandered dowri the hall with the remaining 8 g of compound for infra­
red. A disti

1

nct chill came over me and my ' heart nearly stopped 
when I began 

1

to realize just what we were analysing. The : product 
was not 100% pure but the spectra seemed to be entirely consistent 
with the perolxide of diethyl ether! ! ! ! 

CH3-~H-O-CHrCH3 
OOH 

I would be peirfectly willing to hear from one of your readers that 
these spectrJ are not of the peroxide but, if . they are, 1 1 suspect 
we are the fi~st to obtain such high signal to noise C-13; DEPT 
and proton spectra of this compound. In fact, we can find no litera­
ture r ~ferenc~ to NMR spectra of this compound. Who else in their 
right mind wo~ld have put 2 g of peroxide into their magnet when 
microg~ammes ~ an detonate so violently. 

A standard KI i peroxide test on one drop immediately liberated deep 
purple :iodine! (a faint yellow colour is sufficient for concern). 

I 



('\ 
We could have made a more detailed examination, but decided we had 
tempted fate sufficiently already and disposed of the material and 
the offending (old can of) ether promptly. And we are now more 
cautious about accepting unknowns without a little more information 
on their source! 

Yours sincerely 

/L.7CA{p'L 
l 

John 'Ralph 
for Director 

E 
CL 
!L 

m 
lI' .,., 
.,., 
tsl 

:z. 

OOH 

N 
cs: .,., 
.,., 
(D 

3 

i 

.l .l ] ,, 

CH3-~H-O-CH2-cH
3 

77 

OOH 
crude 

.2 

3 l 

:;1:21 
.-,NI 

~::] 

I 
1 

't 

- ··,--~-,--.---,--r--r-~-.--,--.--.--.,--~ -.~~.--~~~~~-r 
100 80 60 110 20 0 

PPM 

§§ 
R0GCPER0. X IDE 
RU PR0G: 

P0WGCJTE. i:w 

SY 50.3300000 
01 -1647.000 
SI 32766 
SW 12195. 122 
Hl/PT . 744 

NS 8 

02 3250.000 
DP 17H BB 

LB 1. 000 
GB . 500 
HZ/CM 541 . 736 
PPM/CM 10. 76~i 
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40 West Brokaw Road 
San Jose, California 95110 

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

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

I 
Telephone: 408-282-3634 

800-243-9435 (Danbury, CT) 

January 20, 1987 
I 

( Received 23 January 1987) 

DYNAMIC PARAMETERS FROM NONSELECTIVE lD EXCHANGE SPECTRA 

Dear Barry, 

We are currently investigating a simple new method for the measurement 
of rate constants ini chemically exchanging spin systems. For two spins A 
and B the differential z-Bloch equations are 

d (A-Ao) = -R (A-Ao) , where R = ( RlA + kA 
dt B-B

0 
B-B

0 
-kA 

We seek to measure the elements of R. The integrated solutions are 

(At- Ao) 
-Rt A ) -Rt B ) 1] = (e - )ii(At=O- + (e - )ij(Bt=O-0 0 

(B - B ) 
.-Rt . 

A ) -Rt B ) 2] = (e - ) j :/At=O- + (e - ) . . (Bt 0-t 0 0 JJ = 0 

0 0 0 We employ the standard pulse sequence (90 )-t ~(90 )-t -(90 )-t2(obs) 
and record spectra for an arbitrarily chosen t1 value :ith and without 
mixing. These ·spectra provide At, B and A _0 , B _0 respectively. With 
equilibrium values A and B we comp~te twotmeasuieables M1 =(At-A) 
and M2 = (Bt- B

0
) ana two c8efficients C = (At=O- A

0
) and c 2 = lBt=~- B

0
). 

Denoting the four elements of e-Rt as unlnowns x1 to X4, Eqs. 1] and 2] 
.may be rewritten as 

~ = c1x1 + c2x2 3] 

M2 = clx3 + c2x4 4] 

Spectra with and without mixing for a second value of t 1 provide 

M3 = c3xl + c4x2 5] 

M4 = c3x3 + C4X4 6] 

Eqs. 3] - 6] are used to solve for x1 to x4 , which are assembled as a 
matrix X (= e-Rt). rhen R = -(1/t)ln X = -(1/t)S(ln D)s-1; where D 
and Sare the eigenvalue and eigenvector matrices ~f X. We are currently 
applying this kinetic approach to multisite and scalar-coupled systems 
and hope to report on our results at the ENC. 

I 
Sincerely, 

~nw~ ~~ 
Charles G. Wade Eric R. Johnston 

\___,, 

; 
'-----



FREQUENCY Range: 
Resolution: 
Control: 

Switching Time: 

OUTPUT Level: 
Flatness: 

0 Impedance: 
Control: 

SPURIOUS Discrete: 
OUTPUT Harmonics: 

Phase Noise: 
L(1 Hz): 
Noise Floor: 

FREQUENCY Internal: 
STANDARD 

External Drive: 
Aux. Output: 

GENERAL Oper. Ambient: 
Power: 
Dimensions/Weight: 

1 MHz to 160, MHL or 250 MHz 
10 Hz to 1001 KHz steps (optional in decades) 

u 

Local by 10-position switches. Remote by TTL-BCD, 1248, 
buffered par. entry 
20 micro-sec. (within 0.1 rad at new frequency) 

+ 3 to + 13dBm, (1V) into 50 ohms, metered in dBm and volt 
± 0.5dB 
50 ohms 
Manual by F/P-control, remote by voltage ( + 0.63 to + 2.00V) 

-70dB 
-30dB at full output (-40dB at lower level) 
-63dBc (0.5 Hz to 15 KHz), incl. effects of int. standard 
100 Hz/105dBc, 1 KHz/115dBc, 10 KHz/123dBc, 100 KHz/127dBc. 
-135dBdHz 

3 x 10-9/day or 
± 1 X 1ff"/0-50°C 

1 x m "/day 
± 1 X 1ff"/0-50°C 

(optional) 

} 
Int. Std. or ext. Drive 
required for operation 

10 MHz, 0.4V into 300 ohms; 5 MHz, 0.5V into 300 ohms 
10.000 MHz, 0.4V into 50 ohms 

0 to 55°C, 95% R.H . 
105-125V, 50-400 Hz, 45 Watts 
19 x 5¼ x 18" (Relay rack or bench cabinet, 35 lbs.) 

'l5 -70 

~ -80 
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~ -140 
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PTS introduc t s two new synthesizers specifically to h~lp 
NMR-~RI sylitems designers to produce cost- and spa<I:e-
efficient solujtions for today. [ 

Our large ra~ge of options has been expanded by offJring 
in our ,160 a~jrd 250 MHz synthesizers, a complete tab'.le­
look-up module, which produces a separate output of 
0.1-3 M'Hz in 1 Hz steps. 

I 

This di~ect-digital-synthesis block switches in under 
1 µ s prase-obntinuously, and while otherwise fully in­
depenqent fr1pm the main output, it is coherent and 
governed by lthe same frequency standard. 

I I 

This n~w opl lion is priced at $600. (Zero phase setting at 
extra c~st.) 

I 

I 

PTS ha~ serv ;!d the NMR-MRI community for over 10 
years. Perforri~ance, reliability and price have made ou

1

r 
units the sta 

1

idard of the industry; we stand ready to serve 
you. 

PTS=SYSTEMS FRIENDLY 

FREQUENCY SYNTHESIZERS 

9 Beaver Brook Road, P.O. E ox 617, Littleton, Massachusetts 01460 Tel. 617-486-3008 / 617-263
1

-6467 
I II I 
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO ·········-----

( ) SANTA IJAHBAIIA. • SANTA Cl\l 1Z 

----------------------------
BEIIKEI.EY • DAVIS • Jl\VINE • LOS ANGELES • H!VERSJDE • SAN DIEGO • SAN FI\ANCISCO 

December 9, 19B6 ( Received 27 January 1987 

Dr. Bernard L. Shapiro 
Texas A & M University 
Chemistry Department 
College Station, TX. 77 
Ottawa, Ontario KlA OR6 

· · · · · · · · · · · · · 

) University of California Service 
Veterans Administration Medical Center 
4150 Clement Street (I ID) 
San Francisco, California 94121 
(415) 750-2146 

Re: Postdoctoral and Faculty Positions in NMR 

Dear Dr. Shapiro: 

Several postdoctoral positions and potential junior faculty 
positions, are available to qualified individuals at the University 
of California, Veterans Administration Medical Center in San 
Francisco for individuals interested in in vivo NMR spectroscopy. 
Instrumentation for our human and animalspectroscopy program 
includes a 2.0 Tesla, 1 meter bore whole body magnet equipped with a 
VAX 11/750 for both irnaging and spectroscopy. We also have a 2.0 
Tesla, 30 cm bore NMR spectrometer for animal studies, and we expect 
a wide bore, 7 .O .Tesla imager/spectrometer for additional high 
resolution studies. We have funds from the VA, NIH, and industry to 
support efforts to develop NMR localization techniques for 31P and lH 
studies in human subjects for biochemical and clinical investigation 
and ultimately diagnosis. 

I am collaborating with a number of medical .specialists including 
cardiologists, neurolosists, neurosurgeons, and radiologists. Dr. 
Gerald Matson, Ph.D., has joined the Department of Pharmaceutical 
Chemistry at UCSF and is full-time in our facility. Dr. Matson has 
particular experience with spatial localizatio~ techniques. In 
addition, Dr. Robin Bendall of Griffiths University, Australia, will 
spend 4 months/year in our laboratory. Dr. Bendall will be 
developing a number of rnultipulse NMR techniques for localization and 
spectral editing. We also plan experiments in collaboration with Dr. 
Alex Pines across the Bay at U.C. Berkeley. 

Finally, we have fully equipped electronics and machine shops. We 
also have a particular need for individuals with expertise in rf 
electronics and NMR probe design and construction. 

M0st importantly, we are eager to recruit physicists, chemists or 
biochemists who have a strong background or interest in magnetic 
resonance, and who wish to become involved in this new technology in 
a medical environment. Interested individuals should send their 
resume to me at the above address, at their earliest convenience. 

s ;;:J;;J A)t,J~ 
MICHAEL W. WEINER, M.D. 
Associate Professor of Medicine and Radiology 



341-38 

PURDUE UNIVERSITY 

SCHOOL oF [.suENCE 
at INDIANAPOLIS 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M Univ~rsity 
College Station, TX 77843-3255 

Pl IYSICS DEPARTMENT 
I 125 East 38th Street 
P.O. Box 647 
lndianap~lis, Indiana 46223· 
~317) 923 1321 
(317) 274-6900 

January 9, 1987 

( Received 19 January 1987) 

Title: Effect of Sulfate ion on Mg(II) binding to ATP 

Dear Barry: 

Thank you for the pink reminder. Our interest in _the acti
1 

e­
s i te structures C>f ATP-utilizing enzymes has led us to a dd. s­
crepan<?y in the r~sults of ~MR and x .;.. ray diffraction on ~1:e 
chelation of the 1divalent cation to ATP' bound to the glycolytic 
enzyme 3-P-glyc~rate kinase. X-ray ~iffraction studies l on 
crystals of horse-muscle enzyme in which enzyme-bound MgATP 
complexes were fprmed by soaking the crystal with ' the appt o­
pr iate solution, suggest that the cation is positioned near ~he 
y-P and is not within bonding distances to a-P and 8-P of ATP 
(G. D. Banks et al., Nature (London) 279, 773 (1979)). On ~he 
other hand, nuclear relaxation measurements in the presence of 
cation such as Mn(II) or Co(II) made in our labor~tory (to be 
p~blished) . and ~·lp(II)-ES~ meas_urements : by G~orge Reed'~ gro

1

_up 
a 1:. the University of Wi scans in, suggest direct coordina t 1On 
between the catibn and all the three phosphate groups of A P. 
In order to examfne this discrepancy further, we determined the 
effect of sulfate, ion on the Mg(II) bind~1T_g to ATP and ADP free 
in solution and b~~nd to the enzyme by' P NMR. Shown in the 
figure below are P NMR spectra of M~ATP in the presence of 
sulfate ion at different concentrations. The s..:p resonance 
occurs at 'v-21.5 ppm in free ATP, and is shifted down to 'v-18.5 
ppm in MgATP. It is clear from these spectra that sulfate ion, 
in sufficient excess, competes and sequesters Mg(II) from AJTP. 
These and similaf results on the other complexes suggest trat 
the discrepancy between the NMR and X-ray results on the plos­
i t ioning of Mg(II) with respect to the phosphate groups of ATP 
bound to 3-P-glyc:erate kinase arise from the sulfate ion in the 
(NH4 ) 2 so4 used in crystallization for the X-ray studies. 

Sincerely yours, ' 

~~ 
B. D. Nageswara ~ao 
Professor of Phy~ics 
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Effect of SO~- on Mg Binding to ATP 

y-P a-P 
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Sample conditions : ATP, 3tn!:!; Mg 2 +, 6tn!:!; pH 8. 2 with IIEPES, 0. 2!:!; temperature, 20°C 
Reference: 85% H,PO• 

('--------------------------------------

WANTED: usm F'I' NMR SP!rrna1E'l'ffi 

Used or surplus F'I' NMR spectrcxreter is needed 

for the catholic University, Santiago Chile. 

If you know of such equiprent, 

please call or write 

Alan!!.:._ Cowley 
Department of . Chemistry 

'Ihe University of Texas at Austin 
Austin, 1exas 78712 

(512l47I"=-748_4 __ 
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THE ROYAL 
INSTITUTE OF 
TECHNOLOGY 

Date December 29, 19'.1(> 

( Rec e ived 5 J anu ary 1987) 
Dcpar!mcnl I no rga n j C Chem j 5 try 

S - 100 44 Stockholm 
SWEDEN 

::E 
a. 
a. 

Rh{III) Hydrolysis by l03Rh NMR 

Dear Professor Shapiro, 

During the last few months we have been happily testing and trying out 

our new Bruker ~M400. We have examined several "exo~ic" nuclei and hav± now 

arr ived at 103Rh. In spite of its low sensitivity it gives quite rewar ing 

results because ;of its several thousand ppm wide chemical shift range ad 

relatively narrow signals (2-3 Hz) . Moreover, since the rate of exchani e of 

ligands between rhodium(III) complexes in general is very slow, each splecies 

can be observed as a separate signal . I 
As part of an investigation on rhodium(III) halides we recorded so] e 

spectra of an acidic rhodium(III) perchlorate solution, prepared by 

dissolving hydrated rhodium ox ide in perchloric acid. We expected to see a 

single resonance at 9992 ppm from the (Rh(OH2 ) 6 ]
3+ ion, as previosly h1d been 

reported (B.E. Mann and C. Spencer, Inorg. Chim . Acta , 65 (1982) L57), but 

instead we obtained the spectrum shown in the Figure. 

RH-103 NMR, 1. 3 M RH(CL04)3 I H20 EFTER EN VECKAS KOKNING, 308 
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Changing the acidity or heating the solution for several days slightly 

shift s the peak positions and causes some peaks to decrease and others to 

appear. What we see is evidently several fairly inert polymeric products of 

the rhodium(III) hydrolysis . By mixing this solution with another, prepared 

by dissolving Rh(ClO 4 ) 3 ·6H2 0 crystals in 1.6 M HC1O 4 , and which did give a 
3+ . 0 0 

single signal from the [Rh(OH2 ) 6 ] ion at 9931 ppm at 25 C (9866 at 3 C), 

we were able to assign the peak at 9925 ppm (which increased) to monomeric 
3- n 

[Rh(OH)n(OH2 ) 6 _n] - species (because of the fast proton exchange n may have 

a non-zero value at lower acidity). Since very little is known about the 

hydrolysis of Rh(III) we are continuing our studies in greater detail . 

Sincerely yours, 

r~~ 
Julius Glaser 

EMORY UNIVERSITY 
Department of C hemistry 

15 1 'i Pic r..:e Drive 

A tla nta, Geor'-! ia W122 
40·1-/727-(,585 Equipment Available 

December 30, 1986 

Because of changing requirements for high resolution solution NMR 
experiments we are contemplating selling our CXP-300 system except for 
the magnet and replacing it with a newer console. The system was purchased 
in 1979 and is in perfect working order. It includes 

19 
1) 1The console with full broad band capabilities from 12-120 MHz and F and 

H including high power transmitters. 
2) The original Aspect 2000 computer and pulse programmer 
3) Three Diablo disk drives and one fast paper tape reader 
4) ~ruker room temperature shim coils 
5) H, and multinuclear probes for solution studies and a CP/MAS probe 

If anyone is interested in purchasing this equipment please contact 
Dr. David Live at the above address or phone (404)-727-0867. 

Back issues of the TAMU NMR Newsletter available. 

341-41 

Dr. Live has informed me that a large number of back issues of the TAMU NMR 
Newsletter and its predecessors are available. These issues, some dating back 
to the 1950s, formerly were in the hands of the now-retired Jake Goldstein. 
Anyone interested should contact Dr. Live directly. I suspect his price may be 
substant-ially lower than these incredibly important archival documents can be 
obtained from me. 

B.L. Shapiro 



341-42 

DEPARTMENT OF CHEMISTRY 
UNIVERSITY OF TURKU 

S F 20:,00 TUl11<U 50 - FINLAND 

Professor B.L. Shapiro 

Depai-t .ment of Chc~mtst:ry 

Texas A&M University 

College Station, TX 77843 

USA 

( Re c eivl'd 26 Janu; ry IYH7 ) 

129 
Xe NMR as a "macro structure probe" of cyclodextrin 

Dear Professor Shapiro 

129
xe has a spin 1/2 and relatively high natural abundance 

(26.4 %) and its resonance frequency is near to that of 
13c 

(110.58 MHz on ou~ JEOL GX-400). Since it is also chemicall·y 

very inert it can be used as a sort of "enviromental" probe 

for the sample. We tried to apply this idea on cyclodextrin 

supposing the cavities in it to be large enough for a Xe atom 

to enter but on the other hand small enough to keep it inside 

long enough in NMR sense in order to differentiate the Xe-in 

and Xe-out signals. Xenon gas was first dissolved under normal 
i, 

pressure in chloroform for calibration of the instrument .Then 

Xe was dissolved similarly in DMSO and the spectra were 

recorded. Finally tpe procedure was repeated with DMSO which 

contained cyclodextrin. However, we could detect only one 

signal 1 ppm to lo~er field from the Xe signal in pure DMSO. 

The signal was also quite sharp. Hence one can conclude the 
I 

exchange to occur ~oo fast in order to see separately the Xe-

in and Xe-out forms , even if present. 

However, we enjoybd the easy detection of the 
129

xe signal 

since only 50 - 100 scans were needed for excellent S to N. We 
I 

intenct_, __ tQ __ r;;_~nue our study on this line in the near future. 

c;;;,:._ '4~ ;~v~, $ -1L 
./ Kalevi Pi~ja Jorma Mattinen Ebbe Still Yvonne Bistrom 

- -



AT THE 28th ENC, VISIT: 

O General Electric NMR Instruments 
O Bruker Instruments, Inc. 
O JEOL U.S.A., Inc. 
O Chemagnetics, Inc. 

& SEE ::~~-=--==Station™ COMPUTERS & NETWORKS 
PERFORM LIKE NOTHING ELSE IN NMR. 

(PSST ... WE'RE PLANNING A FEW SURPRISES!) 

~~~;.=~Station™ coMPUTERs 
and NETWORKS ... 
SUPERCOMPUTER POWER 
FOR THE NMR SPECTROSCOPIST 

=---- - -stat·1onTM ~~~-_:-=...: is a 
Trademark of 
NEW METHODS RESEARCH, INC. 
719 East Genesee Street 
Syracuse, New York 13210 
(315) 424-0329 

2-87 



RESULTS LIKE TI-IESE: 
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SK&F 
• SmlthK llno company 

~,-. --------------------------------------------

SMITH KLINE &FRENCH LABORATORIES 
Malllno Address : P.O . Bo x 7020 , Phlladelonla , PA 10101 • (215) 751-4000 

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

Dear Professor Shapiro, 

Swedeland, December 23, 1986 
( Received 13 January 1987) 

P.E.COSY: Another means to record exclusive COSY spectra. 

ca ble SMITHKUI-IE PHILADELPHIAPA 
tel ex 83-4487 

I guess it is time to make a contribution . In their original paper, 
Aue, Bartholdi and Ernst presented explicit expressions for the 
amplitudes of COSY peaks. These results suggested that particularly 
simple spectra should arise, when the flip angle of the mixing pulse is 
set either near 0° or 180°. This is because a short mixing pulse 
transfers magnetization only between connected transitions, i . e . 
transitions with one common energy level . The use of a short mixing pulse 
simplifies the cross-peak pattern which permit more accurate measurement 
of long-range J-couplings . 

Amazingly , this feature was not utilized for a long time until 
Sorensen and Ernst introduced the E.Cosy technique, which achieves such 
simplification of cross-peak patterns by a proper linear combination of 
multiple quantum filtered COSY spectra. The same type -of spectra can be 
obtained with the simple COSY experiment by reducing the flip angle of 
the mixing pulse to 35° . The major drawbacks in this basic setup are the 
messed up phases. Diagonal and cross-peaks have different phases in both 
frequency domains giving rise to streaky spectra . 

Figure 1: 

l 
(_l., = 0 , 0, 90 , 90 , 

. i 
180, 180, 270, 270 . 

½·, = 0 , 180 , 90 , 270, 
180, 0, 270, 90. 

·.__,. ,= 90 , 270 , 180, 0 , 
270 , 90, 0 , 180 . 

= "-+- receiver C 
I I 

a) (rr/2)¢1 

n 
b) {rr/2)¢1 

n 
C) (rr/2)¢, 

n 
t, 

' ' ' ' ' ' ' ' : 
' (/3)¢3 lb s, (l,_t,I 

/"""\ /""\. ----!VV~ 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' : S,e,(t, , t2) 

~ /'\ ~ 
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In this letter I wish to show a simple way to purge the phas~ in 
the~e COSY spectra. The basic sequence is depicted in Figure l.Three 
separate FIDS are collected per t 1-value. The 1st two FID's select the x­
and y-component of the t 1-FID as usual. The 3rd trace has no mixing pulse 
at all, its signal is merely. collected to purge the phase of the former 
two FID's. It is easy to visualize that by subtracting S f(ti,t 2) from 
S (t

1
,t2) all residual magn~tization must be orthogonal [g the pfiase of 

tfie mixing pulse. This allows proper phasing in the resulting difference 
spectrum FT{S (t1 ,t2) - Sr f(t 1 ,t2)}. Likewise, subtracting S ef(t1 ,t2) 
from Sy(t1 ,t2J y1elas the pfiase purged y-component of the t 1-FID. . 

To be accurate, some dispersive components remain 1n coupled spin 
systems along the diagonal . However, they always arise from higher o~der 
spin operators such as I. *Ik . These terms yield pairs of antiphase 
dispersive signals which 1~anc~l each other at a distance fro~ the 
diagonal. By setting (3 = 3,5° the relative intensity of P.E.COSY is: 40% 
relative to the standard COSY sequence, which is comparable to the double 
quantum filtered COSY. 

I 

Due to its simplicity , 1 this variation of COSY might as wel,l be 
called primitive E.C0SY or P.E.C0SY. The spectrum in Figure 2a 
demonstrates the absence of dispersive streaks in diagonal peaks. 

·-----~----------------------... 
Figure 2a. ,, 
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Cross- Peak (3, 2) 
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Figure 2 depicts the P .E.C0SY spectrum of the compound indicated in 
the lower left corner of 26 . 2K-FIDS were recorded at 256 t -values. 
Zero-filling resulted in a 2K * 2K spectrum with a digital resolution of 
0.5 Hz. A 30° shifted sinebell was applied ' in each time domain before 
Fourier transformation. 2a) full spectrum, 2b) expansion around the 
cross-section between the resonances of H2 and H3 . 
This spectrum has been recorded on a JE0L GX5OO spectrometer. Data 
manipulation was performed with D. Hare's magnificent FTNMR on a microVAX 
II . 

References: 

Sincerely yours : 

W. P. Aue, E. Bartholdi and R. R. Ernst, J. Chem. Phys. 
64 , 2229 (1976). 
~ Griesinger, 0. W. Sorensen, and R. R. Ernst, J. Amer. 
Chem. Soc . 107, 6394 (1985) . 
L. Mueller,J. Magn . Res. in press. 
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THE JOHNS HOPKINS UNIVERSITY 

SCHOOL OF MEDICINE 

and 

THE JOHNS HOPKINS HOSPITAL 

Mailing Address: DEPA R TM ENT OF RADIOLOGY 

A ND 

RA DIOLOGICA L SCIENCE 

THE JOHNS HOPKINS HOSPITAL 

Baltimore. Md. 21205 

·19 January, 1987 ( Received 27 January 1987 ) 

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

A Novel method of double tuning an NMR coil for in vivo studies, 

Dear Barry: 

Several methods of constructing double tuned nmr probes have 
been reported in the literature. All these . involve the use of 
additional LC networks. The use of an extra inductor almost 
always causes a decrease in the ratio of signal to noise. We 
report here a novel method of double tuning a circuit whkh 
involves the use of only one inductor (nmr coil). 

A conventional s'ingle tuned probe, with a multiturn coil is 
first constructed. A variable capacitor is then connected across 
one or more turns of the coil. Addi ti on of the extra capacitor 
essentially creates an extra pole in the frequency-impedance chart 
of the circuit, thereby creating a new resonance at a higher 
frequency. The performance at the lower frequency is virtually 
unaltered, whereas slight losses are incurred at the higher 
frequency. Conventional methods cannot be used to double tune a 
three turn (diameter 1.6 cm) coil to 145.8 and 360 MHz., due ·to 
excessive i nductance. 

I 

We routinely use this technique to double tune our solenoidal 
coil to 145.8 and 360 MHz (31P and lH respectively). This method 
has also been employed to obtain proton decoupled 13-C spectra. 
Shown below are representative 31-P, 1-H and 13-C spectra obtaineci 
from a murine fibrosarcoma. Figures: 1) 31-:-P spectrum of mouse 
tumor (RIF-1), 145.8 MHz., 200 scans, 3 sec recycle time. 2) 1-H 
spectrum of the same tumor obtained with water suppression echo 
sequence, 64 scans, 2 sec recycle time and 68 msec echo time. 
3) 13-C spectrum obtained with a bilevel proton irradiation (60 
mWatts-5 sec for NOE, 1.5 Watts-36 msec for decoupling), 128 
scans, 5 sec recycle time. · 

flJ_d IJ ~Sincerely dour;,, :'\. 
WfVn.A AfZ- ~ . W /'-{ J1. 1 v----._j 
nna P. Wehrle Je y • lickson 

Please credit this contribution to Dr Glickson's account. 

L 
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M-RIII•· 1·800•4 HELIUM 
In Mass: 617•632-7447 

RESOURCES, INC. 

CRYOGENS FOR MAGNETIC RESONANCE 
Magnetic Resonance Resources' CRYOMAG™cryogen service is 
guaranteed to relieve one of your big headaches - KEEPING YOUR 
MAGNET AT FIELD. 

IF YOUR PRESENT 
CRYOGEN SUPPLIER CAN'T 
OFFER: 

• Complete technical assistance, 
by telephone and on location 

• Magnet top off service 

• Scheduling based on magnet 
boil-off 

• Reasonable prices 

• Prompt delivery and container 
removal 

• Credit for partially filled 
containers 

• Emergency delivery service 

• Service to start-up, existing or 
mobile Installations anywhere 
in the United States 

... MAYBE YOU'VE GOT THE 
WRONG SUPPLIER. 

Efficient operation of your magnetic resonance facility begins with a knowledgeable 
and responsible supplier of liquid helium and liquid nitrogen. M-R Resources starts 
where the others leave off. We have joined forces with Alrco Industrial Gases and 
created the first cryogen distribution system SPECIFICALLY for MRI and NMR 
CLINICS AND LABS. 

Our staff has many years of experience in the field of magnetic resonance, and is 
ready to provide any needed assistance in magnet filling, handling and safety 
procedures. 

CALL US AT 1-800·4 HELIUM. WE ARE THE EXPERTS IN 
SUPERCONDUCTING MAGNET CRYOGENS. 

P.O. Box 642 • 262 Lakeshore Drive • Ashburnham, Massachusetts 01430 • 617-632-7000 



M-RIII•· 
RESOURCES, INC. 

NION-MAGNETIC 
TOOLS 

KIT#T1000 
7 Piece Basic I-land Tool Kit 
• Screwdriver, standard, 6½" len!gth 
• Screwdriver, phillips, 6¼" length 
• Wrench, adjustable, 15/2 8" opening 
• Pliers, combination, 6½" length 
• Pliers, longnose, 7" length 
• Scissors, 8" length 
• Knife, common, 3¼" blade 

KIT#T1001 

KIT #T1002 • 9 piece hex 
nutdriver set. SAE 

KIT #T1003 · 1 Cl piece ¼" 
drive socket sEtt. SAE 
• Ratchet wrench, reversible 
• Extension bar, 4" length 
• Socket, 3/2 8" 

• Socket, ¾/' 
• Socket, ¼" 
• Socket, %2" 
• Socket, 5/2 8" 

• Socket, 1½2" 

• Socket, %" 
• Socket, 7'1 8" 

KIT#T1000 

KIT #T1002M · 9 piece hex 
nut driver set. Metric 
• 3.5mm • 8mm 
• 4mm • 9mm 
• 5mm • 10mm 
• 6mm • 11mm 
• 7mm 

KIT #T1003M · 10 piece 
¼" drive socket set. Metric' 
• Ratchet wrench, reversible I 
• Extension bar, 4" length · 
• Socket, 4mm 
• Socket, 5mm 
• Socket, 5.5mm 
• Socket, 6mm 
• Socket, 7mm 
• Socket, 8mm 
• Socket, 9mm 
• Socket, 10mm 

I 
I 
I 

I 

1-800-4 HELIUM 
In Mass. 617-632-7447 

Cryogens, Supplies and Accessories for \ 
Magnetic' Resonance Facilities '--------' .· 

i 
I 

I 

I 
KIT #T1001 
31 Piece ~luxe Hand Tool Kit 
Screwdriver~ 
• Standard,,6½" blade 
• Standard,110¼" blade 
• Phillips, 6

1

¼" blade 
• Phillips, 1:0¼" blade 
• Offset, standard, 5" length 

I 
I 

Combination 
Wrenches ' 

Allen Wrenches 

• ¼" X 5/ie" ' 
• 3/e" X 7/ie" 
• 7/ie"X½" 
• ½" X 5/e" 

Pliers i 

• 5/ie" 
• %" 
• 7/ " 

/18 

• ½" 

• Combina~ion, 6½" length 
• Groove joint, 12" length 
• Long nose, side cut, 7" length 

Miscellaneous 
• Wrench, adjustable, 15/2 8" open 
• Scissors, ;cutting, 8" length 
• Mop hold~r. floor wash, 8" 
• Spatula 1" x 5¾" blade 

l I 

• Knife, common, 3¼" blade 
• Cclamp, ~/4" opening 
• Hammer, ball peen, 4 oz. head 

KIT#T100~M 
30 Piece Deluxe Metric Hand 
Hand Tool Kit 

I 

Same as T1001 with exception of: 
• Allen Wre

1

nches • Combination ~ 
2mm thru :16mm Wrenches '-........./, 
9 pieces :

1

' 6mm thru 16mm 
6pieces 

I ' 

P.O. Box 642 • :262 Lakeshore Drive • Ashburnham, Massachusetts 01430 
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"Chronology Revisited," or "Too Many Cooksons Spoi I the Broth" 

To: Barry Shapiro * DATE: 1/29/87 

FROM:Alan Marchand (North Texas State University) 

I received the January, 1987 issue of TAMUNMR newsletter with mixed emotions. 
Whereas I was pleased to note the inclusion of our article on page 10, I 

341-51 

also noted with some consternation the substitution of a lengthy IUPAC compound 
name by the socially regrettable common name "Marchandi one". Wherease I sympathize 
with the space restrictions that led to your action, I must protest that my 
current title of "Mr. Humble" is jeapordized by your choice of non-euphonious 
appellations (to paraphrase a well-known organic chemist). Of perhaps greater 
concern, we were not the first chemists to synthesize this cage dione; (it was 
first synthesized by Professor Cookson in England in the mid-1960's). Let's 
hope that an understanding readership will take all of this with a rock of salt. 
All best wishes. 

*Pe rpe i- r ator of the "Marc handione" titl e . Mea culpa. Also the pe rpetrator of 
the titles o f this c larification memo. 
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Bern, January 20, 1987 
( ,Received 27 January 1987) 

Postdoctoral NMR position, available at August 1, 1987 or later 

Dear Dr. Shapiro 

In our NMR group at the Un iversity of Berne a postdoctoral research associate position is 

available for an applicant with Ph.D. in chemistry, with extensive experie~ce in magnetic 

resonance, particularly modern pulse techniques and a strong interest in chemical structure 

problems. The candidate should be cooperative and experibnced in computational analysis as 

1 well as in interpretation of NMR data. 

The position opens at August 1, 1987 or later and is free for a~l~2-years period, provided 

that the working permit (obligatory for non-Swiss candidates) can be obtained. 

The candidate is expected ' to participate in NMR research projects and will have to solve 

complicated structural problems of the various research groups in our institutes. He will 

further assist in teaching and in maintenance of our NMR systems. 

The NMR laboratory includ,~s a BRUKER AM 400 wide bore spectrometer, equipped with multi­

nuclear capabilities, with an ASPECT 3000 (process controller) data system :and connected 

to an autonomous data station, a 100 MHz (VARIAN XL-100) machine and sevetal low-field 

CW-spectrometers. 

Interested applicants should submit two letters of reference, a summary of · their thesis, a 

list of publications and a curriculum vitae. 

Mailing address: 

Dr. P. Bigler 

NMR Laboratory, Institute of Organic Chemistry 

University of Berne 

Freiestr. 3 

CH-3012 Berne, Switzerland 

Sincerely yours 

-~ ~)-
Peter Bigler 
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Professor B. L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

DATE: 19870122/kt OUR REF: 

ACID FLUORIDES 

Dear Professor Shapiro, 

( Received 30 January 1987) 

YOUR REF: 

The use of two-bond carbon-carbon coupling constants and their 

change in magnitude in aromatic carbonyl compounds as a function 

of the direction of the C=O group has interested us for some 
. 1-3 time . Recently we (Drs. Schaumburg, Berg and I ) have extended 

I 
the investigation to acid fluorides. The trends observed pre-

viously are fully confirmed as seen below 

The change in 

H 
I 
o '- • -?"o 

2 • 3 8 ,,L,,,/: i 
(0.27) ~(o: n) 

F........_.-7'0 
C 

©CH3 
2.38 3.34 

(-0. 0 4) 1 • 5 0) 

values in brackets are from 
theoretical calculation 

2
J(C=O,C) is clearly linked to the nature of 

X-substituent (elektronegativity). Theoretical calculations 

(INDO-SOS) show that other factors such as the orientation of 

lone-pairs are important 

-0.36 0.31 

theoretical values 
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We believe that these findings concerning 2J(CO,C) are valid 
4 in general. The results Erom carbohydrates s9em to confirm 

this. 

3 2 In a recent paper we investigated 6F(D) and 6C=O(D) of the 

co 3 H COF isotopomers 5 and found a directional dependence of 
3 -X X 1 8 1 18 
6F(D). We have now looked at CH 3C . OF. The 6C=O( 0) is small, 

0.0385 ppm. This value does not fits well the relation given 

by Everett 6 . We are presently wondering w'hy vco is so high and 
16C(O) so low. Another interesting finding is 26F( 18o). This 

isotope effect has only been predicted in COF2 , btit never 

determined. It turns out to be 0.0383 ppm in acetyl fluoride. 

I am still very much interested in isotope effects on nu8lear 

shielding and would be happy to receive any reprint or preprint 

on this subject. 

Happy .New Year, 

L 

c~~ 
Poul Erik Hansen 

References: 

1. P. E. Hansen, 0. K. Poulsen and A. Berg, Org. Magn. Reson. 4:4:, 
649 (1977). 

2. P. E. Hansen and A. Berg, Spectrosc. Int. J. ~, 1(1983). 

3. P .. E. Hansen and A. Berg, Org. Magn. Reson. 1i, 591 (1976). 

4. T .. E. Walker, R. E. London, T. W. Whaley, R. Barker and 

N .. A.Matwiyo:Ef, J.Am. Chem.Soc. ,2~ 5807 (1976). 

5. P .. E. Hansen, F. M. Nicolaisen and K. Schaumburg, J. Am. Chem. Soc. 

JJH!, 625 (1986). 

6. J .. Everett, Org. Magn. Reson. 4:~, 86 (1982). 
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Your reference and date Our reference 

Subject 

Dear Professor Shapiro. 

USA 

Department of Applied Physics 

P.O. Box 5046 
2600 GA Delft, The Netherlands 

( Received 30 January 
1987) 

Office telephone 

(015) 78 

Sub-division 

Lorentzweg 1 
2628 CJ Delft, The Netherlands 
University switch board : 
(015) 789111 
Telex 38151 bhthd nl 

Date 

Getting reproducible in~vivo NMR (NMRS) spectra of the brain 
of the conscious rat. 

To enable reliable quantitative use of NMRS results, one should 
take care to establish reproducible experimental conditions for 
instance: 

-preparation and condition of the animal 
-size and position of the localized volume 
-sensitivity of the receiver coil 
-RF homogeneity 
-Bo homogeneity 
-chemical shift selectivity 
-NMR experimental parameters 
-signal processing 
-quantification of results 

For some of our experiments unanesthetized animals are used for 
medical reasons. In this case motions of the animal may seriously 
interfere with getting quantitative NMRS results. In 
collaboration with drs. Chamuleau and Deutz of the academic 
hospital of the university of Amsterdam we perform H-1 and P-31 
NMRS on the brain of the conscious rat, with the aim of 
quantifying changes in metabolite concentrations during 
developing Hepatic Encephalopathy. 
For P-31 we use chronically implanted surface coils to minimize 
the effects of motions, in addition to a good body fixation ( 1). 
As phnse cycling schemes are rather sensitive to motions of the 
animal, we most times do not use depth pulses (2) to localize, 
but simple FID like experiments, with certain combinations of 
pulse angles and repetition times (3). 
H-1 NMRS is much harder to perform because of . the intense water 
peak and the presence of many overlapping lines. Movements 
present a major problem. They severely degrade water 
suppression and spectral editing . For instance, the Hore (4) 
sequences e.g. 1331-2662 in combination with phasecycling give in 
this case not only a reduced water suppression, but also 
misleading spectral amplitude variations in regions with a steep 

When responding please quote our reference. 

341-55 



.341-56 

Afdeling dor Tochniache Natuurkunde 

Technlsche Hogeschool Delft 

gradient of the chemical shift selectivity.
1 

In the mome :nt we have 
optimized our technique to such an ~xtent that ' we get 
reproducible NMRS spectra of the cortex of the rat brain, using 
the 11-22 sequence, EXOR- phasecycling, a~d proper se~ection of 
the pulse angles. An example is given in the figure. 

References: 
1. N.Oeutz, W.Bovee, A.Chamuleau, J.Neprosci.Meth. 16 
(1986). 
2. M.Bendall, □ .Pegg, Magri.Res.Med. 2, 91, ( 1985). 
3. G.Evelhoch, M.Crowley, J.Ackerman, J.Magn.Res. 66, 
( 1984). 
4. P.Hore,. J.Magn.Res. 55, 283, ( 1985) 
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GE Peiformance! 
IH, 13C, API; and2D NMRin ¼ hour-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% CDCh in 
a 5 mm tube. 

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

the lock signal or observe FID. 
Autogain optimizes the re­

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

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

And finally, the analysis is com­
pleted with Autointegrate. 

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

And the most complete package 
of hardware accessories. 

The QE-300 is available with 
the industry's most reliable , 
highest capacity ( I 00 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 aI!_d 
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 l3C library with out­
standing search capability. This 
library contains data fr0m over 
10,000 compounds and is cur­
rently being expanded using 
a QE-300 in operation at the 
Aldrich Chemical Company. 

High throughput and 
performance demonstrated. 
Get all the facts on the GE/NMR 

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

G E N E ~A L • E-L E C-1: R I C 



cJEOL'S GX-FT NMR Systems .. 
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Subject: Aut~mation · " 
One of the more than 20~) (and growing) automated routines available on the GX-Series; "\'"' 
the data illustrates a Dou!Jle Quantum Filter Phase Sensitive Cosy on the downfield sec­
tion of Linalool run on a GX-270/WB (89mm) MHz spectrometer. From the moment you :: :-: 

Linalool 

l!' 

lD 
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H H 

\ I 
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I \ . 
CH, CH,-C\ I ;H, 
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I \ H CH3 
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load the sample, spinning, lock, 
shimming, acquisition, trans­
form, phase correction, and 
pl9tting are totally automated. 
Should you need something 
not already in our menu a few 
strokes on the ·keyboard will put 
it there. 

So whether your require­
ments are for routine or 
research, the GX-FT NMR is an 
instrument that you should 
consider when evaluating FT-v, 

( 

~~ 

NMR Systems. ~ 

The ox series 
FT-NMR Spectrometer 

For further information call: 

c.JEDL :'-' 
~erving Advanced Technology 

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




