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FORTIICOMING NMR MEETINGS

Solid State NMR, June 14-16, 1989; Nijmegen, The Netherlands; Contact: Prof. Dr. Ir. W. S. Veeman; See Newsletter 368, 42.

9th International Meeting on NMR Spectroscopy, Sponsored by the Royal Society of Chemistry, July 10-14, 1989; University of Warwick, Coventry, England
Contact: Dr. John F. Gibson; (01) 437-8656, See Newsletter 364, 72.

NMR Spectroscopy In Vivoe (Clinical Applications), July 10-12, 1989; Lyon France; Contact Prof. M. Amiel - see Newsletter 364, 73

10th ISMAR Conference, July 16-21, 1989; Morzine (Haute-Savoie), France. (Note the newly announced location.); Contact: P. Servoz-Gavin, Departement
de Recherche Fondamentale, Centre d’Etudes Nucleaires de Grenoble, B.P. 85X, 38041 Grenoble Cedcx, France.

Fifth International Symposium on Magnetic Resonance in Colloid and Interface Science, August 7-11, 1989; See Newsletter 367, 57

The Society of Magnetic Resonance in Medicine -

Eighth Annual Scientific Meeting and Exhibition, August 12-19, 1989; Amsterdam, The Netherlands;

Contact: The S.M.R.M. Business Office, 1918 University Ave., Suite 3C, Berkeley, CA 94704; (415)841-1899, FAX (415)841-2340.

Eastern Analytical S

ium, September 24 - 29, 1989; New York City; Contact: EAS, P. O. Box 633, Monchanin, DE 19710-0633; (302) 453-0785.

International Symposium NMR Spectroscopy: Structure and Dynamics of Polymeric Materials in the Solid State, Sponsored by the ACS Division of Polymer

Chemistry, December 5-8, 1989; Keystone, Colorado; Contact:
Wilmington, DE 19880-0356; (302) 695-4817.

Mrs. Betty J. Schreiner, E.I. Du Pont de Nemours & Co., Experimental Station,

Spatially Determined NMR, Sponsored by the British Radiofrequency Spectroscopy Group; December 17-20, 1989; Cambridge University, U.K.; Contact:
Prof. L. D. Hall, Level 4 RTC, Addenbrookes Hospital, Hills Road, Cambridge CB2 2QQ, England: (44) (223) 336805.

All Newsletter Correspondence
Should Be Addressed To:

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

(415) 493-5971

Additional listings of meetings, etc., are invited.

DEADLINE DATES
No. 370 (July) ----—--~---------- 16 Junc 1989
No. 371 (August) ---v-----=-—-- 21 July 1989

No. 372 (September) ----- 18 August 1989
No. 373 (October) --- 22 Scptecmber 1989
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WEesTerRN ResearcH INsTITUTE
P.O. Box 3395, i
Laramie, Wyoming 82071
(307) 721-2011
April 3, 1989

(rece‘zived 4/6/89)

Professor Bernard L. Shapiro
Editor/Publisher

TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA 94303

RE: !H Spin-spin Relaxation Times for Tar Sand Bitumens

Dear Barry:

The NMR acuvny at WRI has slowed (iiown considerably. However, recently we were able
to measure some 'H spin-spin relaxation nme‘s for several tar sand bitumens. The relaxation times
given in Table I were determined directly from the FID signal using an IBM PC-20 spectrometer

and a Nicolet 1070 signal averager. The ‘ata are very preliminary but we hope to derive a
relationship between the relaxation measure‘:menls and some physical property of the tar sand
bitumens. I hope that this meager amount of information will suffice for some time until we

receive funding for NMR studies on fossil fuels materials.

Sincerely,

-~

.-L{"'ﬂ 7t

Daniel A, Netzel

Table 1. 1H Spin-spin Relaxation Times for Tar Sands Bitumens at 40° C

Phase Asphalt Ridge Sunnyside Arroyo Grande
Solid-like (rigid) 12 usec 10 usec 8 usec |
Solid-like (mobile) 70 49 40

Semi-liquid 270 211 242

An Affiliate of University of Wyoming Research Corporation
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Department of Chemistry
State University of New York at Stony Brook
StonYBmOk Stony Brook, New York 11794-3400

PHONE NO: 516 632-7923 FAX NO: 516 632-7960
March 20, 1989

Dr. Bernard L. Shapiro (received 3/22/89)

TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, California 94303

Re: Magnetic Susceptibility Shift Selective Imaging: MESSI
Dear Barry:

In biological tissue, compartmental differences in bulk magnetic susceptibility (BMS) lead to frequency shifts in
magnetic resonance experiments. These shifts can give‘ rise to distortions in MR spectra and/or images of such
samples. Recently, we have reworked and organized the theory of the BMS frequency shift.1 Here, we offer
perhaps the simplest example of this effect and suggest ‘a way to exploit it to advantage.

In part a of the Figure, we show the 1H spectrum of a phantom sample obtained with a Bruker 40 cm bore 4.7 T
BIOSPEC instrument. The sample consisted of an 85 mm long glass cylinder, 41 mm in diameter, positioned with
its axis colinear with that of the magnet (Z). This cyhnde‘} had two smaller glass cylinders, each 10 mm in
diameter, built into it. One occupied a diameter of the large cylinder which lay in the XZ plane (Y is vertical) and
was thus perpendicular to Bg. The axis of the other small cylinder (45 mm long) was colinear with that of the
large cylinder and was thus parallel to Bg. The two small cylinders were filled with distilled water and the large
cylinder was filled with air. The spectrum consists of twd homogeneous resonances because the volume BMS of
distilled water (-9.1 ppm) is different from that of air (ca. p ppm).1 The small spectral inhomogeneities observed
are due to Bo inhomogeneities and the fact that the small cylinders are not infinitely long. The higher frequency
resonance is due to the water in the perpendicular cyllnqer while that at lower frequency arises from the water in
the paraliel cylinder. The splitting between them would be 4.5 ppm if the cylinders were aligned perfectly
perpendicular and parallel to Bg, respectively.1 If the Iarge cylinder was also filled with distilled water, a single
homogeneous resonance would be observed at the pos"uon of the lower frequency peak of the spectrum in part a.
The presence of the relatively thin glass (BMS, ca. -10.7 ppm) walls of the smaller cylinders would cause

unnoticeably small inhomogeneities in such a spectrum.

Part b of the Figure shows a midiine coronal (XZ plane) image of the phantom sample obtained with a standard
spin echo imaging pulse sequence. The image is dnstoﬁed by the BMS frequency shift. For example, since the
read gradient was in the Z direction, the spatial separatlon of the images of the two small cylinders in the Z
direction is modified.1 Such a distortion cannot be avo:&jed in an image produced from the entire spectrum.

The image distortions seen at the ends of the perpendlc‘ular cylinder are due to its finite length.

Parts ¢ and d of the Figure show MESSI images of the sample These were produced by selecting the high and
low frequency signals, respectively, in the absence of field gradients. We have achieved such images with more
than one frequency selection pulse sequence. Besides |producing edited images, these experiments can yield

images undistorted by the BMS frequency shift if the reference frequency is sequentially centered at the position
of each selected peak.

We have submitted a communication describing MESSI‘ experiments using a phantom sample more
representative of tissue.2 This work shows how image Pontrast can be achieved from the BMS frequency shifts
(as distinct from relaxation enhancements) caused by the infusion of a nontoxic vascular paramagnetic reagent.

1 . Best regards
Ol e e Ji Uil

Charles S Springer, Jr. *Yan Xu James @alschl
Professor Research Assistant “Assistant Professor
University of Alabama
Medical School
1 8.C-K. Chu, Y. Xu, J.A. Balschi, and C.S. Springer, Magn. Res. Med., in press.

2 Y.Xu, J.A. Balschi, and C.S. Springer, submitted for publication.

P.S. We at Stony Brook are pleased to welcome George Crull as the new Departmental
NMR Coordinator.

iy
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P.O.Box 218

Yorktown Heights, NY 10598
914-945-1356

Bitnet: JWCNMR @ YKTVMV

Dr. Barry Shapiro
TAMUNMR Newsletter
966 Elsinore Ct.

Palo Alto, CA 94303

Dear Barry:

March 23, 1989
(received 3/27/89)

"Making ASCII files from PCNMR files”

Here at Yorktown, we have PCNMR runnin
hooked to our AF-250 spectrometer. Using t
Bob Johnson and Sean Philpott at IBm Alm
PC and automatically upload it to a disk on
down load it to any office workstation as well

1g in several offices and a server PC-XT in the lab
he software that we developed in conjunction with
aden Research, we can now transfer the data to the
our mainframe network. From this point, we can
as work on the data on the host.

This has led to the question regarding the format of PCNMR data files. It is sometimes desirable
to be able to convert the data to ASCII so that it can be processed by host-based FORTRAN

programs. The data are stored as 32-bit signe
the file. Thus, a simple QuickBASIC progran
be uploaded to the host machine for further p

'Simple program to read in PCNMR
Pemmee- J.W. Cooper 3/89 ---=----
CONST OFFSET = 2560

DIM x AS LONG, ptr AS LONG

OPEN "glupent.001" FOR BINARY AS
OPEN "glupent.asc" FOR OUTPUT AS
specsize = (LOF(1) - OFFSET) / 4
FOR 1 = 1 TO specsize

ptr = OFFSET + (i - 1) * LEN(x) + 1

GET #1, OFFSET + ptr, x
PRINT #2, i, x

NEXT i

CLOSE #1

CLOSE #2

END

The above program does exactly that.

Best regards,
James W. Cooper,

Research Staff Member,
Laboratory Automation

d integers starting 2560 bytes (640 long words) into
n can be used to write out an ASCI file which can
rocessing:

data file and write out ASCII file
'offset is start of data in bytes
'reserve long integer variables

#1 'open binary file

#2 'open ASCII file

'calculate file size

'read in data points

'calculate posn of data in file
'get each data point

'print out into ASCII file

'close spectrum file
'and close the ASCII file

e






Note - Prices on this page do not include the necessary starter kits

Domestic Prices

below 250MHZ

$ 13,000.
virra high speed (5 mm - 14 kHz, 7 mm - 9 kHz) 3,500.
Multinuclear Observe Qhannel 2,500.
(Complete multingclear capability
-using plug in capac1tor "wands", can
prov1de continuous coverage from 3Sp
to '"Rh in a sin le probe)
Capacitor wands (eachﬂ 200. to 600,
Adders for hlgher fleld probes:
250 MHz to 350 MHZ 500.
360 MHz to 400 z 1,000.
500 MHz 1,500.
600 MHz ’ 2,000.
Fast flipping'variablg angle (30° to 90°) 1,500.
Stepper Motor and controller for DAS 3,500.
(Variable angle not|available on all probes) :
Extra-narrow bore propes (37 mm) 800.
Extra-wide bore probes (over 73 mm) 1,000,
Triple tuned _ 2,000.
Top loading 1,500.
19 mm rotor diameter 2,500.
Fiber optlcs spin rat? monitoring 1,000.
(Not on CRAMPS or varlable angle probes)
Extended VT on standard narrow bore probes 2,000,
Extended VT on standard wide bore probe 1,500.
(Standard range is L120 °C to 160 °C,
Extended VT range %s -180 °C to 250 °C)
-14,000.
AQQl1TA10N4al reacvuriess . .
Multinuclear ' 1,500.
Triple Tuned o 2,500.
single tuned VT probe 'H or
8 KHZ 5 mm MAS, 1.5. uf 90° pulses 10,500.
~1i1Uv “ LU T/UU - (/ sun vudy)
Single tuned probe ’ 23,000.
Double tuned probe 26,000.
.9 N L0 UV N (D uauu| vy
Double tuned probe 33,000.

(e

(e
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CENTRO DE INVESTIGACION DEL IPN
APARTADO POSTAL 14-740
MEXICO 14, D. f;

TELEX: 017-72826 DEPARTAMENTO DE QUIMICA

Phone (905)754-1523

March 27, 1989.

(received 4/7/89)
Dr. Bernard L. Shapiro
Editor/Publisher
TAMU NMR Newsletter
966 Elsinore Ct.
Palo Alto, CA 94303 USA

Electronic substituent effects on two-bond DHIECS values in 5-substi-
tuted indoles.

Dear Professor Shapiro:

The two-bonds deuterium/hydrogen NMR isotope effects on !'3C chemical
shifts (DHIECS) resulting from partial deuterium exchange at the NH
site in a series of eleven 5-substituted indoles, measured as 0.83 M
solutions in DMSO-dg are given in Table 1, as well as the Hammett-

-type ¢ parameter! and the corresponding lH(NH) and !SN chemical
shifts 2,

The dependence of 2A DHIECS values on the electron density at the hy-
drogen (deuterium) atom is evidenced on the basis of a series of
least-squares correlations described in equations 1-6 on Table 2.
DMSO, the NH proton is engaged in a hydrogen bonding with the sol-
vent 3»%; however this fact do not obscures the overall pattern of
electronic substituent effects, as is illustrated by the excellent or
good correlations between either 8'H(NH), ¢'°N or the average of 2A
DHIECS parameters with the ¢ values (eq. 1-3, Table 2).

In

A parallel behavoir of the !°N chemical shifts and the lH(NH) proton
shifts indicates that the substituents at C-5 have a qualitatively
similar effect on both of these chemical shifts; electronegative sub-
stituents produce a downfield shift in each case whereas electron-do-
nating groups induce shifts to higher fields. A least-squares plot of

the !SN chemical shifts versus the 'H{(NH) chemical shifts illustrates
this correlation (eq. 4, Table 2).

If electron density at the hydrogen (deuterium) atom directly in-
fluences the magnitude of 2A DHIECS values, then one would expect them
to depend on the 'H(NH) chemical shift in the same way as the *H(NH)
chemical shift varies with electronic substituent effects. Our results
show that the average of [2A(C2 + C7a)]/2 provides a good correlation
with the 'H(NH) chemical shift (eq. 5, Table 2). Also, a dependence15
between the average of the [2A(C2 + C7a)/2] DHIECS values with the "°N
chemical shift is present (eq. 6, Table 2). These results clearly in-
dicate that 2an DHIECS values are sensitive to changes in the electron-
ic environment in a predictable manner and their magnitudes increase
when the electron density at the hydrogen (deuterium) atom decreases.

The DHIECS values were determined from mixtures of deuterated and iso-
tope-free material on a Varian XL-300GS spectrometer at 75.4 MHz.
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Table 1
llammett-type o values and NMR parameters for 5-substituted indoles in
DMS0?
Substitutent o0 S'H(NH)S 815N9  [2a 2] [%s C7a] [2A(C2+C7a)]/2
NO» 0.80 11.89 -234.2 168.8 165.5 167.15
CN 0.69 11.73 - 167.2 161.7 164.45
COpMe 0.44 11.53 - 165.6 161.7 163.65
Br 0.25 11.33 -239.4 166.6 157.9 162.25
C1 0.23 11.31 -239.6 167.0 156.4 161.70
F 0.16 11.21 - 168.0 153.9 160.95
OAc 0.08¢ 11.17 - 164.8 155.6 160.20
H 0 11.08 -241.1 163.6 156.2 159.90
Me -0.15 10.92 -241.9 164.7 154.2 159.45
OMe -0.18 10.92 -242.4 165.9 151.9 158.90
NMe -0.46 10.70 - 166.1 150.9 158.50

42\ DHIECS values in ppb (10'9) at 75.4 MHz; bfrom ref. 1; €in ppm, at
300 MHz; dppm upfield from? external HNOz; ®calculated from eq. 1, Tabhle
2 using 10 points.

Table 2

Least-squares correlations of nmr parameters for 5-substituted indoles

and their correlation coefficients (r).

equation y = m b + b T
1 STH(NH) ppm 0.95 o 11.09 0.998
2 SN ppm 8.15 o -241.06 | 0.993
3 [2A(C2+C7a)]/2 ppb 6.81 o 160.40 0.964
4 615N ppm , 8.11 §'H(NH) ppm ~330.96 0.993
5 [2A(C2+C7a)]/2 ppb 7.22 §H(NH) ppm 80.26 | 0.977
6 [2pa(C2+C7a)]/2 ppb 1.02 615N ppm 405.10 0.998

b=
!

S. Ehrenson, R.T.C. Brownlee and R. Taft, Phys. Org. Chem., 10, 13
(1973). ,

2.- E. Rosenberg, K.L. Williamson and J.D. Roberts, Org. Magn. Reson.,
8, 117 (1976).

3.- I. Harada, T. Miura and H. Takeuchi, Spectrochim. Acta, 42 A, 307

(1986).
4.- A. Lautié, M.F. Lautié, A. Gruger and S.A. i/, Spectrochim.
Acta, 36 A, 85 (1980). ' .
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UNIVERSITE DES SCIENCES ET TECHNIQUES DU LANGUEDOC

GROUPE DE DYNAMIQUE DES PHASES CONDENSEES
Unité de Recherche Associée au C.N.R.S. n° D 0805

Montpellier, on February 24, 1989
(received 4/6/89)

Dear Pr. Shapiro,

"13C NMR investigation of the plastic-solid phase transition in plastic crystals
mixtures'

Plastic crystals like PG (2-hydroxymethyl-2-methyl-1,3-propanediol)
and NPG (2,2-dimethyl-l1,3-propanediol) experience a solid (crystal phase)
to solid (plastic phase) transition at temperature 80°C and 38°C respectively.
By making homogeneous mixtures of +these compounds one expects to control
the +transition temperature. For instance calorimetric measurements show that
this temperature becomes 58°C for a 80% PG - 20% NPG mixture. By looking
at the 13C NMR of the various sites of the molecules we can investigate in
detail the appearance of the plastic phase at the molecular level during
a thermal treatment of such a mixture. On Figure 1, we present the high resoclu-
tion 13C NMR spectra of this mixture obtained using classical CP-MAS techniques.
The room temperature spectrum is equivalent +to the superposition of both
PG and NPG spectra in their solid phase. At high temperature (T>350°K) the
spectrum is also equivalent to the superposition of both PG and NPG spectra
in their plastic phase. Qur results show that both spectra characteristics
of the plastic phase for the two components PG and NPG appear at the same
time during the thermal evolution.

This observation allows us to conclude that such a mixture behaves like
an homogeneous system and that the transition temperature is mainly determined
nct by the nature of the molecule but by its environment. Relaxation times
measurements on the various carbon sites are under progress to study in detail
the molecular kinetics around the transition temperature.

Yours sincerely,

P.BERNTER M.RIBET F.WILMET

ry e

P.BERNIER, M.RIBET, GDPC/USTL, 34060 Montpellier Cedex.

F.WILMET, L.ELEGANT, Laboratoire de Thermodynamique Expérimentale
Parc Valrose, 06034 Nice.

Y.GIRAULT, Laboratoire de Chimie Physique Organique, 06034 Nice.

Place Eugéne Bataillon 34060 MONTPELLIER CEDEX 1-Tél. :67.41.30.19 - Télex : USTMONT 490944 F
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Figure 1. Stick plot of a rather com-
plicted spin system which is, nevertheless,
weakly coupled.
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Figure 2. COSY spectrum corresponding
to the stick plot of Fig. 1.

The program which produced these spectra also requires-a VGA monitor.
If the user does not have this, he should be able to easily changé the code to allow-
the program to run on a system with a CGA or EGA monitor. In any event, it is
hoped that this program will prove fun and useful to a large number of NMR
people. =

Sincerely yours,

ilton D. Johnston, Jr.
Associate Professor
Metaphysical Chemistry
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2 |
to assure convergence to the correct configuratﬂon, Our results
indicate that substantial contributions to the ﬁaramagnetic terms
are due to the orbitals directly involved in the chemical bonding.
In the case of CuCl and ZnCl, the d-orbitals contrlbute only -43

and -65 ppm, respectively to the total paramagnetlc contributions.
\

1
{
|

Table I. Chemical Shielding Based on the LORG/GAUSSIANSGI
Procedure Compared with FPT Results and Experimental Data for

Several Zinc and Copper Complexes?@:

Molecule o4 75 o 8(LORG)C% §(FPT)C 5expc,d
[Zn(H,0)¢]2+ 2350 - 50 2300 0 0 0
[zZnCl,]2" 2306 - 90 2216 - 84 - 156 -253
ZnCl, 2354 =212 2142 -158 - 257 =295
[Zn(CN), 12" 2345 -237 2098 -202 - 472 -284
cucl 2352 - 79 2273 - (-2246)% -

|
8 All values are in ppm' b Basis sets (3-21G) on the ligands,
(53321/5311/41) on Zn and Cu. © Values of the chemical shifts are
referenced to [Zn(H90)¢] 2+ d Experimental data from Maciel et al,

J, Phys, Ghem, 1977, §l 263 € Calculated value of.aT from ref[3].

Work on transition metal systems with partially filled d-orbitals
is of primary interest; we have completed some calculations which
reproduce the experimental trends for a series | of molybdates and
thiomolybdates. This will be submitted for phblication in the
near future.

We wish to extend thanks to Professor Tom Bouman for providing a
preliminary version of the RPAC program, which contains the LORG
algorithm, and to Professor W. Kutzelnigg for permission to use
the IGLO program. We are indebted to Dr. Julio Facelli of the
University of Utah; his help was essential |in getting these
programs operational. We are also want to express our
appreciation for support from the U. S. Department of Agriculture
and. the Cornell National Supercomputer Facility.

Sincerely yours,

Y
W P 2
J&ime Combariza Mike Barfield

[1] Kutzelnigg, W. Israel J, Chem. 1980, 19, 193. Schindler, M.;
Kutzelnigg, W. J, Chem, Phys. 1982, 76, 1919 Schindler, M. ;
Kutzelnigg, W. J, Am., Chem, Soc. 1985, 105, 1360. [2] Hansen,
A. E.; Bouman, T. D. J, Chem., Phys. 1982, 82, 5q35. Bouman, T. D.;
Hansen, A. E.; Voigt, B.; Rettrug, S. Int.J.Quantum Chem., 1983,
23, 595. [3] Nakatsuji, H.; Kanda, K.; Endo, K!.; Yonezawa, T. J.
Am. Chem. Soc. 1984, 106, 4653. Kanda, K.; Nakatsuji, H.;Yonezawa,
T. J. Am, Chem, Soc. 1984, 106, 5888.
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Okla/h()ma/ Sta,te U’)’I,’Z,’Z)eTS’],ty STILLWATER, OKLAHOMA 74078-0447

PHYSICAL SCIENCES 106

405-744-5920
DEPARTMENT QF CHEMISTRY

COLLEGE OF ARTS AND SCIENCES

April 19, 1989
(received 4/22/89)
Dr. B. L. Shapiro
966 LElsinore Court
Palo Alto, CALIFORNIA 94303

17

Sort Title: 0 0f l-Hetera-4-cyclohexanones

Dear Barry:

Your first note arrived this week and we can happily say that we have acquired
some new data on our XL-400 which is now fully operational. We have examined a

large number of l-hetera-4-cyclohexanones and relatives in bicyclic systems in an

effort to determine if the 17O resonance from the C=170 group (natural abundance)

could provide any diagnostic stereochemical features in such heterocycles. Using

D3CCN/H3CCN as the solvent system at 70°C at about 0.1 M concentration, we can

acquire useful 0 shifts within an hour or less in a 10 mm tube with spectrometer

settings of 44,248 (spectral width), 1,024 (data points) a 40 | pulse width, a lms
6

acquistion delay, and a 0.012 sec acquisition time (this giﬁes 1x lO5
scans) .

to 4 x 10
Some improvement in S/N was gained by adding 20 Hz exponential broadening

factor to the FID prior to FT. Digital resolution was improved to * 1.4 Hz by zero

filling to 16 K data points prior to FT. Reproducibility of the chemical shift data
is estimated to be greater than T 1.0 ppm.

It is interesting that in the general formula shown below that we observe a de-

shielding of the 17O in C=l70 in going from the cis~ to trans-isomer regardless of

whether or not we have a flattened ring (X = S, etc.) or normal chair conformer (X =

0, etc.). We are currently investigating a number of substituent effects, including

those systems which have groups alpha to the $=170 group.
T

[cis-isomer] 0] )Q:O [trans-isomer]
Ar

Ar

We trust this will serve as our contribution for the NMR Newsletter. Best regards.

Singerely yours,

|
1
L AAREL - v

K. Darrell Berlin

[
Regents Professor CENTENNﬁ-
1890 +1990

Celebrating the Past . . . Preparing for the Future
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DEPARTMENT OF HEALTH AND HUMAN SERVICES ~ Public Health Service
1

National Institutes of Health
TAMU NMR Newsletter February 28, 1989 National Institute of
c/o Dr. Bernard L. Shapiro (received 3/23/89[sicl) Environmental Health Sciences
966 Elsinore Court PO Box 12233 Mail Drop 1701
Palo Alto, CA 94303 SOURCE OF BACKGROUND FLUORINE RESONANCES Research Triangle Park NC 27709

919 541\-4879
Dear Barry,

\

For the past several years we have been working with cell-introducible ﬂuonr‘lated "indicator" molecules
sensitive to various aspects of cellular metabolism which provide NMR detectable sngnals 1 The approach offers
the high sensitivity of fluorine and the essentially complete absence of endogenous 19F resonances. One
unfortunate obstacle to such studies is the presence of a significant fluorine background, typically manifest as a
rolling baseline artifact, which is frequently due to "teflon" or a related polymer present in the probe.

However, physiological studies using in-house probes showed us the same proble‘m despite efforts to exclude
background-contributing materials. Removing the probe from the magnet similarly removed the problem, showing
the background problem to be an NMR phenomenon. One of the probe's connectors appeared to have a teflon
lining separating the center conductor from the shield; eliminating this connector from the circuit eliminated the
problem. Alternatively, the connector could be placed directly into the center of the sample volume without
contributing a 19F resonance to the spectrum. An NMR experiment was presumably set up within the connector
itself during an rf pulse. Although spurious background resonances from materjals present in cables and
connectors have doubtlessly been encountered by others, this was our first experience with it, and suggests this
as a general problem about which spectroscopists should be aware. f
Beware of cables bearing rf fields! !

Smcerely,

/4&4( %44 /( Alex Funk /LJLcDé Lok Roben E. London

1 Levy et al., Am. J. Physiol. 252, (Cell Physiol. 21): C441-C449, 1987; Biochemistry 27, 4041 -5048, 1988.

[

1

|
STRUCTURAL RESEARCH SCIENTIST ‘
|
A.E. Staley, a leader in corn wet milling technology, has an opportunity
in our Decatur, IL Research Center, for a Ph.D. with a minimm of 2 years
experience. You will provide leadership to fellow researchers in the use
of multiple techniques for characterization of polymeric materials.
Qualified individuals will be familiar with applylng af broad range of
structural and surface characterization methods in creatlvely solving
chemical and structural problems 1in polymers. Musp know how to
operate and maintain a high-field FT-NMR and its associated software
including the use of pulsed techniques (COSY, APT, HETCOR, etc.).
Needs experience in interpreting both solution and SOlldS NMR spectra.
Requires using high-level structured language to |develop macros
appropriate for acquisition and interpretation of‘ such spectra.
Structural analysis experience with carbohydrates de51red. Staley offers
an excellent salary and Dbenefit package along w1th career growth
opportunities. Please reply in confidence to: |

Steve Jobe
A.E. Staley Manufacturing Company
2200 E. Eldorado

Decatur, IL 62521
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THE ROYAL INSTITUTE OF TECHNOLOGY

Department of Physical Chemistry
Professor Peter Stilbs

Dr. B.L. Shapiro March 22, 1989
TAMU NMR Newsletter (received 3/29/89)
966 Elsinore Court

Palo Alto

CA 94303

USA

Re: BRUKNET-VAX Ethernet data transfers and conversion for NMR1/NMR2/IMAGE

Dear Barry:

Thank you for your gentle reminder; I hope this arrives in time for the deadline. As I

indicated in my previous letter I hoped to have some experience with the BRUKNET
software and hardware by now.

The BRUKNET Ethernet hardware is a 19” rackmount kit that is a bit awkward to
physically connect to en existing MSL console, due to cable lengths and general layout. It
has Thinwire as well as Baseband Ethernet connectors. The unit (including an H-4000 and
a 20m transciever cable) arrived without any hardware documentation. The software and
its general operation (ver. 870701) is quite well documented on the other hand. Complete
source codes (FORTRAN on the VAX side) are included, and one needs to install the
appropriate version on both the VAX and the ASPECT 3000 side. This is relatively easy,
although one needs VMS system privileges of all kinds on the VAX (see below). To get the
unit functional required quite a lot of phone calls and FAXes to Udo Giinther at Bruker

in Karlsruhe; we got in all respects very knowledgeable and detailed answers and advice,
however.

On the software side, the default setups worked ” as received”, although one does not at all
need as high privileges on the VAX system as stated in the instructions; in particular one
does not need the lethal BYPASS privilege. BRUKNET exchanges data ASPECT-VAX
through a constantly running detached process (called BRUKNET) on the VAX (normally
in state CEF; common event flag wait). It uses its own Ethernet protocol (10-10), which
is unrelated to the DECnet protocols. We are still suspicious about possible interference
(we have a Local Area VaxCluster with 11 nodes, including terminal servers and diskless
workstations). On the VAX and the ASPECT side there are communication programs of
similar appearance (called BRKCMD and BRUKNET, respectively). Data transfers can,
in principle, be initiated from both sides and also between ASPECT computers on different
spectrometers (provided they are equipped with the Ethernet hardware/software).

Address: Prof. Peter Stilbs

Telephone: Telefax: Electronic mail:
The Royal Institute of Technology Nat  08-7908201 Nat  08-7908207 stilbs@sekth.bitnet
Dept. of Physical Chemistry Int +463-7908201 int +468-7908207 peter@physchem.kth.se
S-100 44 STOCKHOLM, Sweden Secr. 08-7908594

Cable: Technology

m
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Initially, we could not get the unit started at all. It turns out that the}re is internal
hardware strapping; the default is Baseband - we use Thinwire, so we had to go down to
the local shop an buy 9 strapping plugs. In addition, the Thinwire connector was not even
soldered in to the board... Data transfers were irreproducible to begin with; error messages
were totally confusing and meaningless. The first thing to find out was tha.t:; the software
does not properly handle multi-file transfer commands (initiated on the - VAX side) of
type "GET DATA.*” from ASPECT to VAX. Once one has issued such a éommand the
system is screwed up for the reminder of the session and BRUKNET needs to be restarted
on both the VAX and ASPECT side. In the opposite direction (”SEND DATA *” issued
on the ASPECT) multi-file transfer commands work without any problemsj

To makeé a long story shorter we feel that the system works fairly well r:iow, provided
that one uses it in a strict and restricted manner: Transfers are excluswely‘ run from the
spectrometer side, never from the VAX. The detached BRUKNET process on the VAX is
started by a privileged user. BRUKNET can only write in the VAX dlrectory that was de-
fault when it was started; that directory is therefore used as a common transfer. area for all
users. For similar reason ”the privileged user” that started BRUKNET on t;'he VAX must
have a line in his LOGIN.COM like $set prot=(S:RWED,O:RWED,G:RW;W:RW)/default,
so that the stored files get a protection at a level so that anyone can read th‘ém. Similarly,
the transfer directory must have WORLD access for READ. A self-submitting BATCH
job cleans the transfer directory every night from files that are more than:4 days old; it
is up to the user to store a copy away in his own directories before that time limit. That
scheme works quite well. i

Alex Macur of NMRI have provided us with a prototype version of a BRUKER—NMRI /-
NMR2/IMAGE conversion program for the Bruknet-transferred files. It agpears to work
well with both one and two-dimensional data sets (including imaging data.) but still
handles T data sets incorrectly in the present version. Also, it unneccesa.rlly opens the
source file for WRITE as well as READ, although only READ is needed (tha.t is why we
need the ... ;W:RW)/default protection given above at the present moment)

There appear to be hardware problems like poor error or packet collision ha.ndlmg or poor
general performance of the Bruker Ethernet board; we have two indications lof that: When
our local thinwire network (originating from an 8-port repeater of the DEC DEMPR type)
was expanded with a few more workstations (with the correct topology), BRPKNET failed:
to work; error messages on the ASPECT were unbelievable. After reconnecting, so that
the Bruker Ethernet controller became the only unit on its Thinwire segmént originating
from the DEMPR, everything worked again. During the same time there were no problems
whatsoever within the DECnet or LAVC communication on the same linLa. The second
indication of poor performance is that BRUKNET hangs, and needs to He restarted on
the VAX side, as soon as any one of the 11 VAX nodes is rebooted (whlchx causes quite a
lot of Ethernet traffic).

1
In conclusion, we find the situation acceptable, if not trouble-free. I would be glad to hear

advice from other people that have experience with Bruknet-VAX transfers.

I hope that the layout and information content density of this letter is|acceptable for
inclusion into TAMU Newsletter.

Yours Sincerely,

Peter Stilbs







AM 600 NMR Spectra

Smm 4H Probe: 0.1X Ethylbenzens 13C Sensitivity Test on 10mm BB Probe: ASTM Sample
O] m
0
x2 x20
W
AHM 600, 3 HMMOL BPTI 90% H20, WATER SUPPRESSION 16N Sensitivity Test on 10mm BB Probe: 90X Formamide

Current AM 600 specifications (subject to change):

Probehead Nucleus  Test Value Magnet drift: ca. <40 Hz/hr
H selective (5 H li . .
o ST By Cargeaneons
Broadband (5mm) 13C S/N (ASTM) 220:1 FORM _ P e (1 i
S/N (10% EB) 180-1 E(grlgamlde( H decoupling without
lineshape 6/15 LINESHAPE: 1H = CHC15 linewi i
) : = 3 linewidth at height of 13C
"N S/N (FORM) 25:1 satellite/at 2096 this level
Broadband (10mm) 13C S/N (ASTM) 650:1 13C = CgHg linewidth at 055%/0.11% of peak
S/IN (10%EB)  375:1 height
lineshape 6/15
15N S/N (FORM) 80:1
Resolution (all probes) 0.25 Hz

Australia: BRUKER (Australia) Pty. Ltd., Earlwood, New South Wales, Tel. 02-5589747

Belgium: BRUKER SPECTROSPIN S.A./NV., Bruxelles, Tel. (02) 7 36 11 38

Canada: BRUKER SPECTROSPIN LTD., East Milton, Ontario, Tel. (416) 876-4641

England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 463770

France: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (088) 94 98 77

India: BRUKER INDIA SCIENTIFIC Pvt. Ltd., Andheri (West), Bombay, Tel. 22 62 72 32

Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 08, 2 36 40 69

Japan: BRUKER JAPAN CO. LTD.,, Ibaraki, Tel. 0298-52-1234

Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51

Scandinavia: BRUKER SPECTROSPIN AB, Rkersberga, Sweden, Tel. (07 64) 6 80 60

Spain: BRUKER ESPANOLA S.A., Madrid, Tel. 341-259-20-71

Switzerland: SPECTROSPIN AG, Fallanden, Tel. 182-59-111

W.-Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161-0
BRUKER ANALYTISCHE MESSTECHNIK GMBH, Karlsruhe, Tel. 0721-5967-0
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. 0421-8700-80

USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821, (617) 667-9580

Regional Offices in Chicago/IL, Wilmington/DE, Houston/TX, San Jose/CA
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The upulse" 59quence iS: COL 887. 11.15 PPHM
(P1*.125 PH1 D2 P1*.203 PH1 D2 P1*.319 PH1 D2 = ~ ﬂ
P1¥.486 PH1 D2):D (P1*.719 PH1 D2 P1*1.03 PH1 1

D2 P1*1.43 PH1 D2 P1*¥1.92 PH1 D2):D (P1*2.51
PH1 D2 P1*3.17 PH1 D2 P1*3.89 PH1 D2 P1*4.62 PH1 ‘
D2):D (P1*5.31 PH1 D2 P1*5.93 PH1 D2 P1%6.41
PH1 D2 P1*6.72 PH1 D2):D (P1*6.82 PH1 D2 , \
P1#6.72 PH1 D2 P1*6.41 PH1 D2 P1*5.92 PH1 D2):D /\ |
(P1*5.31 PH1 D2 P1*4.62 PH1 D2 P1*3.89 PH1 D2 /
P1*¥3.17 PH1 D2):D (P1*2.51 PH1 D2 P1*1.92 PH1 |
D2 P1*1.43 PH1 D2 P1*1.03 PH1 D2):D (P1*.719 |
PH1 D2 P1*.486 PH1 D2 P1*.319 PH1 D2 P1*.203 PH1 |
D2):D (P1*.125 PH1):D f
{

A slice of the data obtained from the long-range \
J-resolved experiment is shown in Fig. 2. 1\

Sincerely,
S o LRSI
15 18 5 ) -5 -8
_ HERTZ

Andrew Waterhouse

Assistant Professor
BITNET: CM@AACF @ VM.TCS.TULANE.EDU Figure 2

P.S. T am looking for a used synthesizer for the
range 50-80MHz.

CHEMIST
NMR SPECTROSCOPIST

Major mid-western U.S. chemical company, Fortune 200 group, seeks a Senior
and a Junior level NMR specialist with polymer background to perform
methods development, sample analysis and  project work using
state-of-the-art equipment. Ph.D.s are preferred. The Senior position
calls for a person with industrial experience of 5-10 years; Junior 1-5
Competitive salaries are commensurate with experience and degree

level. Our client company has an excellent benefits package and is an
equal opportunity employer. All responses will be answered and treated in

confidence. All fees are paid by the employer.

years.

Please submit resumes to:

Marjorie Remick Associates

3 Lakeshore Close

North Tarrytown, NY 10591-1101
Phone: (914)631-1401
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(a)

(b)

Figure 1 :

Spatial response of stimulated echo s
by a 6 sin36 law.

equence using surface coil is given

a) 128 x 128 image of a planar phantom displayed on a Bruker system

b) Corresponding contour plot on H.P.

THT5A




Z+Spec Probes

OFFER

Indirect Detection Probes with...

* High 1H and X channel efficiency

*

Exceptional Lineshape and Resolution

* Full X Channel Tuning (3 1P-logAg)

Outstanding water suppression capability

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

NALORAC CRYOGENICS CORPORATION
837 Arnold Drive Suite 600, Martinez, CA 94553
Tel: (415) 229-3501 FAX (415) 229-1651
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SHEMYAKIN INSTITUTE OF BIOORGA

NIC CHEMISTRY USSR ACADEMY OF SCIENCES

" by AM—-type Transmitters £

PROF. V.F. BYSTROV

Ul. Miklukho-Maklaya, 16/10
117871 GSP-7 Moscow V-437
USSR

Dr. B.L.Shapiro

966 Elsinore Court
Palo Alto, CA 94303
USA

Dear Barry,

Our eight year old WM-

several shortcomings were
spectra, 2) influence of 4
3) "grid-like" noise patte
the S/N in homo-~decoupling
is decreasaiby‘65% when th
63L to OL.
The reason is direct p
from the Transmitter f2 an
MHz of the H-H Decoupler.
from the Tripler we put a
Tl collector power line.
For leveling out the s
Transmitter f2 we incorpor
(Mini-Circuits PSW 1211) i
ter 02 output and the Tran

R, s A—— -

Tel. 330-56-38

Cable Bioorganika

April 3, 1989
(received 4/8/89)

Title: Spurious Frequencies in

Modified WM-500 Bruker
and Their Removal

500 Bruker recently was modified
1 and f2. When running spectra
revealed: 1) artefacts in 1D
ecoupler setting on S/N,

rn in 2D spectra. For instance,
mode (f2 out of signal region)

@ output power is increased from

1ckup by the Receiver signals
d the frequency Tripler 166.67
To decrease the level of pickup

Juct capacitor 4700 pF in the

purious pickup generated by

ated the PIN diode SPDT switch

n between the Aspect 3000 compu-
smitter f2 02 input. The Switch

is under control of the same pulse generator as the Trans-

mitter f2.

As a result: 1) S/N be
2) when decoupler power is
falls only on 14%, 3) grid

With best regards,

%M w7

came 250:1 (it was 160:1 before),
increased from 63L to OL the S/N

—~like pattern disappears.

Sincerely yours,

(WWWELN

Telex 411982 trem su
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The outer volume suppression pulses reduced the lipid signal by a factor of 10,

minimizing possible subtraction errors.

In contrast to STE, ISIS allows semi-

selective pulses to be used for both the excitation and refocusing pulses. When

combined with a DANTE saturation pulse,
TE’s of 20-100 ms. A typical spectrum
matter in the parietal lobe (TE=100ms)
excellent localization afforded by the modi

the water was reduced by 10® to 10° for
cquired from a 100cc volume of white
sing 64 scans, (3.2 min.) is shown. The
ed ISIS sequence detected normal brain

lactate, identified by its chemical shift and 7.4 hz coupling constant.

In addition to this work, Albert Thomas
filter for our whole-body system. We are

is implementing a 'H double quantum
applying .these techniques to study the

effects of various brain diseases on human metabolism.

Sincerel

MICHAEL W. WEINER, M.D.

Asrociate Professor of Medicine and Radig

p—

ogy

In-vivo NMR Spectroscopy

The Department of Radiology of
Iowa, College of Medicine invit
a position in NMR spectroscopy.
has a 1.5 T whole body MR syste
capabilities and has initiated
eventual clinical application o
The successful candidate will d
program and collaborate with ot
in Chemistry, Biochemistry or r
Experience with in-vivo NMR is
commensurate with experience.
Professor and Head, Department
Iowa City, Towa 52242. Women
are encouraged to apply. The U
Affirmative Action/Equal Opport

the University of

ps applications for

The University Hospitals

m with spectoscopic

research aimed towards

f in-vivo MR spectroscopy.

evelop an active research

her investigators. A Ph.D.
plated field is required.
breferred. Academic rank
Contact: E.A. Franken, Jr., M.D.,
of Radiology, University of Iowa,
and members of minority groups
niversity of Iowa is an

unity Employer.










NMR Data Processing Stations

FMR announces an inexpensive alternative for
NMR data processing using IBM compatible PCs. The
turnkey data stations come configured ready to process
NMR data utilizing Hare Research’s Felix/PC(tm) soft-
ware. This software is supplemented with a mouse
oriented, menu based, user interface and expanded plot-
ting capabilities supplied by FMR. The menu software
greatly increases the “user friendliness” of the processing
software for the new and occasional users. The command

line interface remains in place at all times for the experi-
enced user.

The NMR user can use his current PC and print-
ers/plotters with the software modules below and be
processing and plotting NMR data for $1000.00. Alterna-
tively, he can purchase a turnkey system such as those
described below with the desired software and accessories
and begin processing and plotting data immediately for as
little as $ 5000.00.

Mix and Match Modules

v/ 1DFT Processing Software.

v/ Multi-D Processing Software (Available later in 89.)
v/ Data transfer translation programs.

v/ Printers (dot matrix, Postscript or PCL lasers).

v/ HPGL Compatible Plotters.

v/ Ethernet communications systems.

v/ Subscription Software Support

* Expanded user manuals.

* User newsletter.

* Telephone assistance.

* Free software and manual revisions while under sup-
port contract.

* Organized Bug report collection and feedback in
newsletter.

* New feature incorporation based on:

1. Number of requests.
2. Difficulty of request incorporation.

** FMR solicits feedback on the desirability of an PC
modem Bulletin Board to be included in the above
Support Package. Also should areduced rate Support
Package be available with Bulletin Board assistance
but without telephone assistance.

5

2ilen }_eh
get eb.boi?*

Ethylbenzens 0.1%
in CHC13

18 July f988
cperatar WT
M= 1

= 308 Hr
BLKSZ = 16K
P2z 12us

line broad, 1 Hr
Fo = 362.928234
Saquance PALS
Recucle time 3,84
Decovpinr off
Display 9.4 pom
Spin ratk 24 res

pracro
tragelayout
plot
process

ui ¢

Plotter WP LJ II
oriantation land

gl
A\ piot scate “zsom-

GEHRAE

v/ PCDS-1 10 second 8k point CFFT
16 MHz 803865X/80387SX
1 MB Main Memory
Floppy
40 MB Hard Disk
EGA Graphics
Mouse
1D Software

v/ PCDS-2 5 second 8k point CFFT
20 MHz 80386/80387
Floppy
1 MB Main Memory
80 MB Hard Disk
VGA Graphics
Mouse
1D Software

v/ PCDS-3 0.25 second 8k point CFFT
25 MHz 80386/80387
Floppy
2 MB Main Memory
8 MFLOP Floating Point Array Processor
130 MB ESDI Hard Disk
VGA Graphics
Mouse
1D Software



Instrumentation Note 7

“Shimming”’

One operator adjustable parameter which has an
immense influence on the quality of NMR data obtained is
the adjustment of the field homogeneity. This process is
commonly referred to as “shimming”. The name derives
from the process used for adjusting the homogeneity in
large electromagnets. Backinthe “good ole days” the field
homogeneity was adjusted with a wrench to physically
move the magnet pole faces as parallel as possible. This
adjustment was the equivalent of the supercon Z or the
electromagnet Y. The wrench adjustment was supple-

mented by adding small thin objects at strategic locations -

between the magnet coil and the magnet pole faces. These
thin objects provided a method of adjusting the pole face
gaps with higher order corrections. The thin objects were
called “shims”. Adding, subtracting and moving of these
“shims” acquired the name shimming.

Today most NMR spectrometers use supercon-
ducting magnets and the homogeneity is adjusted with
small coils of specific geometry fed by carefully regulated
power supplies. Each coil is designed to have a specific
field correction. These coils have the major field correct-
ing capability “resembling” the shim name;i.e., Z!, Z?, 73,
7,72, X,Y, ZX, ZY, XY, X2-Y%, 2*X, Z*Y, ZXY, Z(X*-
Y?), X? and Y. These coils never generate “pure” field
corrections even when they are perfectly constructed.
Eachshim generates an “impure” correction field. Intrin-
sic in the design of these shim coils is a geometrical
relationship by which each shim generates impurities with
a specific relationship to the desired gradient, such as, Z
and X impurity in a ZX shim. There are many different
designs of the shim coils; but from the users point of view,
the shim design with the least impurities (therefore the
least interactions) is the most desirable. If all the shims did
not interact to some degree, shimming would be a simple
adjustment of the shim controls to maximize the lock
signal. The minimum interaction shim set produces the
easiest shimming process. The ease of shim adjustment
translates to a higher quality of NMR data and more
sample throughput. Judging by a non scientific approach
(feel) and a scientific approach (field plotting and regres-
sion analysis) on a necessarily limited number of instru-
ments, the Bruker shim sets were the easiest to shim.

The NMR operator can save a lot of potentially
wasted time by getting some sample related areas under
control before starting the shimming process. Some of
these areas have a tremendous influence on the resolution
and lineshape which obtained, as much or more than the
shim controls themselves. For best results, give some
attention to the following areas:

*  TUseagood thin wall NMR tube to maximize the filling

factor and minimize the spinning sideband. The thin-
ner the tube wall the more sample will be in the receiver
coil; therefore, the better the sensitivity. An irregular
tube can “bounce in the probe and generate spinning
sidebands. Irregular tubes can also modulate the probe
tuning and induce RF spinning sidebands. RF spinning
sidebands differ from normal spinning sidebands by the
fact that they are of a different phase than the main
NMR signal. The higher the tube precision, the less the
spinning sample will modulate the probe tuning. RF
spinning sidebands are more prevalent in today’s high
sensitivity (i.e., high Q) probes.

* The sample should be in the probe to a depth such that
the bottom of the sample is more than half the receiver
coil length below the receiver coil. The sample depth
needs to be more than twice the receiver coil length.
Both of these conditions are due to the magnetic
susceptibility changes at the ends of the solvent. Most
solvents used in NMR have a larger magnetic suscepti-
bility than the materials of which the probes are con-
structed. These “end effects” are difficult to shim away
and are particularly damaging to low order lineshape.

* The sample should be free of particulate matter. Many
samples when examined with a magnifying glass con-
tain solid particles. Solid particles have a different
magnetic susceptibility than the surrounding solution,
which can reduce the field homogeneity. Further inter-
ference is generated as the particles move in a spinning
sample. In bad cases, the particles are magnetic.
Examine the tube in a magnifying glass between the
poles of asmall magnet. If when the tube is moved from
one pole to another, the particles jump from one side of
the glass to another, there is a problem. Having either
magnetic or non-magnetic particles in the sample is a
very common occurrence. Check your sample with a
magnifying glass!!

* The sample and probe temperature should be equili-
brated and controlled. Temperature gradients in the
sample decrease the homogeneity. This is particularly
true when using proton decoupling. The decoupling
power must be controlled to a level which minimizes
the generation of temperature gradients inside the
sample. The problem is worse in water samples, in
large tubes, and when the decoupling power is gated on
and off during an experiment.

In the next Instrumentation Note, as the shimming process
is explored further, some instrumental areas that need to
be determined and controlled before the shimming process
starts will be discussed.
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Figure 1: PARSNIP (lower) and experimental (upper) spectra.
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Finally, would you please forward the next issues of the Newsletter to: Dr. J. Bulthuis, Department of Physical and
Theoretical Chemistry, Faculty of Chemistry, Vrije Universiteit, Boelelaan 1083, 1081 HV Amsterdam, The

Netherlands.

Dr. Hommo T. Edzes, Coordinator Biomedical NMR Research
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Fig. 1. Lactate selection in D,O and H9O at 400 MHz Fig. 2. Lineshape of 1% acetone in 0% H9O and 9%

using pulse sequences [a] and [b] at 400 MHz. 1/2J=34 ms.  acetone-dg. Water and acetone magnetizations are rotated

The additional peak is of t-butanol. Note the overall phase separately using 1T and 11 pulses. The rotation of the
shift in the lower spectrum [b]. water magnetization is given in ©,

Fig. 3. 4-scan 2D COSY spectra of 1% acetone in 80% H50, locked on 19% acetone-dg. Left, using hard 909 pulses
which 'hit' the water magnetization; right, using actone-selective 11-pulses. Note the difference in the t noise ridge.
Spectral width in both dimensions is 50 Hz.
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Fig.1 a) 100.4 MHz 13¢ spectrum (1900 scans) of intact soybean nodules,
perfused with an oxygenated solution of 50 mM glucose, 0.1 mM CaSo4 and
15mM phosphate, pH 7.5; b) 75.47 MHz CPMAS 13C spectrum of intact soybean

nodules,contact time 2ms, 2400 scans; c¢) 75.47 MHz CPMAS 13C spectrum of

isolated bacteroids, contact time 15ms, 2400 scans (peak at 29.4 ppm is due to
succinate). :









SIEMENS

April 13, 1989
(received 4/17/89)
Optimizing Spectroscopic 19F S/N on Whole Body Imagers

Dear Barry,

Normally 19F in vivo spectroscopy on a whole body 1.5 T system involves
exogenous compounds. In our studies of the chemotherapeutic agent 5-FU (5-fluoruracil),
we have been struggling with S/N limits. During the time course of administration, at best,
the concentration is no more than a few millimolar. Ways to increase available S/N are:

1) adding more spins (more compound, larger antenna, or enrichment)
2) increase number of acquisitions
3) increase field strength

4) increase the signal height intensity (shim better)

Numbers 1 and 2 are not feasible in the case of in vivo human 19F spectroscopy.
Number 4 is the easiest way to improve S/N in this case. The phantom results shown in
Figure 1 compare a global shim versus a local shim using a modified DRESS! sequence.
The acquisition was with a non-selective FID sequence and a 15 cm 19F surface coil for the
lower two spectra. As a way of 'adding more spins' the top spectra was acquired with an

Adiabatic Half Passage? pulse. This gives more uniform (exclusively ®/2) RF pulse
throughout the B1 field of the surface coil. The phantom configuration was chosen to
represent the liver or a tumor below the surface.

It should be noted that localized shimming is very tricky particularly if a different
sequence is used to acquire. Since gradient pulse are used to localize the off-resonance
effects can shift the localized position, and long time steady state effects can contribute to
the field observed. Also, it should be noted, that almost any technique works with a
phantom! We have not had real luck with patients, but we have been reticent to waste a
data point on a patient by spending all the time developing a shim technique and never
collect real data. For this experiment it is not feasible to use volunteers to improve
technique!

Figure 2 shows the S/N level we see in a typical patient tumor. The linewidth
indicates that shimming should improve the observed S/N. However, failing this, there is

the age old fifth method for increasing perceived S/N - plotting differently! This is
illustrated in Figure 3.

Sincerely, /

/] IRy
Miéhael J. Albright
Dennis Atkinson

Richard Ong
Walter Wolf (USC)

1) Bottomley, P.A., Foster, T.B., Darrow, D.A., J. Magn. Reson., 59, 338 (1984).
2) Bendall, MR, Pegg, D., J. Magn. Reson., 67, 376 (1986).
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CINCH-EZ : It's a cinch !

Dear Dr. Shapiro:

When dealing with long-range 3C-H correlations, we prefer
utilizing 2D-COLOC type experiments (1) instead of a Freeman and Morris
type experiment (2). In the former sequences the constant evolution time
partly suppresses !J(CH) modulations on F2 dimensions and does not give
loss of signal on F1 as t1 increases.

Unfortunately, as Perpick-Dumont et al. pointed out (3),
both evolution (A1) and refocusing delays (A2) cannot be properly set by
a classical 1D-INEPT experiment for protonated carbons. They proposed a
derived INEPT sequence (CINCH-C) which suppresses polarization tranfer
via 'J(CH) coupling by combination of a TANGO and BIRD pulses.

We found that a variant of this sequence consisting of
replacing the first TANGO pulse by a Low-Pass J-Filter gives better
results in suppressing 'J modulations. We dubbed it CINCH-EZ:

n/2 bt /2 nf2 nowj2

o e B R e

:" /2 n n/2

ané>

-— a1 > - 42

The smaller number of pulses (10 instead of 12) and the
greater efficiency of the Low-Pass J Filter (?) may account for these
better results.

Figures 1 and 2 show the spectra we have obtained from the
CINCH-EZ and classical INEPT experiments on ethyl benzene with 1dent1ca1
parameters (A1 set for "J = 4,5 Hy ).

Sincerely yours,

Duc Astin Julian Garcia Claude Morat

J. Magn. Reson., 75,814 (1987)

)
; J. Am. Chem. Soc., 100 320 (1978)
) Magn. Reson. Chem., 26, 24 (1988)

Cltdly Nung s~
J. Magn. Reson., 57, 331 (1984)
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STAFF NMR RESEARCH ASSOCIATE POSITION, UNIVERSITY OF CA, IRVINE.

The Department of Chemistry at UC Irinve has a position at the Research Associate level for a
spectroscopist to manage the Departmental NMR Facility. The spectroscopist will be expected
to train and assist graduate students in NMR, to collaborate with faculty on applications of
NMR in chemistry, and to maintain and upgrade the facility. There is opporttinity to initiate
an independent research program in NMR. The department has GE 500, GE 300 and Bruker
250 MHz instruments. Candidates must have a Ph.D. in chemistry with a strong background
in modern NMR. Experience with electronics, computers, and solid state NMR is also
desirable. Salary competitive depending on qualifications. A resume and names of three
references should be sent to Professor M. C. Caserio, Dept. of Chemistry, University of
California, Irvine, CA 92717. UCI is an Affirmative Action/Equal Opportunity Employer.
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apparently in relation to the simultaneous sharpening of the H-3 signal. Also, these negative peaks are
absent in the NOE spectra of 2. At present, we are still trying to find an adequate explanation to the
phenomenon. There are, however, a number of points that are worth noting:

a, Considering the relatively large separation of H-2 and H-3 in 1, the negative peaks certainly cannot
stem from irradiation spill-over (using an irradiation power of 53L. on our Bruker AM400 instrument).

b, Non-selective T1 relaxation times are ca. 1 s for all ring protons. (We checked this just to be
absolutely sure that there is "nothing wrong" with the extreme narmrowing condition).

¢, Considering the stereochemistry involved, as well as the size of the negative peaks (especially in
DMSOQ) the possibility of a three-spin effect1 can be discarded.

d, Since the spectrum is clearly first-order at 400 MHz, negative peaks due to strong couplings2 are
also out of the question.

e, The possibility of saturation transfer via a slow chemical exchange between H-2 and H-3 cannot be
entirely ruled out, since both protons are activated. However, such an exchange should also bear the
feature of retaining the above depicted relative configurations of the carbons involved. Devising a
mechanism that should fulfil this aspect of the phenomenon is quite difficult indeed. (We do have some
farfetched ideas, though). Unfortunately no other, more direct proof for a possible exchange is available:
neither H-2, nor H-3 are exchangeable with deuterium; coalescence could also not be observed. [We went
up to 140 OC (about the highest temperature the compound can tolerate for a few minutes) in DMSQ at
400 as well as at 90 MHz]. Also, the fact that the effect disappears at increased temperatures seems to be
somewhat contradictory to what one would expect from a "well-behaved" saturation transfer.

For the time being, we are trying to find some suitable analogues to get a better feel for our mysterious
negative peaks. We are also testing the possibility that what we are looking at is an intermolecular
exchange rather than intramolecular.

Please credit this contribution to J. D. Kennedy's account.

Yours sincerely,

e ke, o bl oot K i
Cs. Szantay, Jr. C.W.G. Fishwick R. Hill
1. D. L. Halland J. K. M. Sanders, J. Am. Chem. Soc.,102, 5703 (1980).

2. J.Keeler, D. Neuhaus and M. P. Williamson, J. Magn. Reson., 73, 45 (1987).
One of us (Cs. Sz.) would like to thank Dr. G. A. Morris for a helpful discussion.
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The Department of Chemistry, University of
Wisconsin-Madison is seeking a Director for the NMR Laboratory in
the Chemistry Instrument Center. The responsibilities include
training graduate students in the theory and application of NMR
spectroscopy, collaborative research  with faculty and graduate
students, and operation and administration of the NMR facility.
Experience with solid state and high-resolution liquid samples is
desirable. The facility presently operates five high-field (4.7
Tesla to 11.5 Tesla), high resolution, multinuclear FT-NMR
spectrometers; a second 11.5 Tesla multinuclear instrument and a
wide-bore 7.0 Tesla solids instrument will be added in the summer
of 1989. Interested parties should send resumes and arrange for
three letters of reference to be sent to: Professor T. C. Farrar,
Department of Chemistry, University of Wisconsin, Madison, WI.
53706. The University of Wisconsin-Madison is an Equal

Opportunity/Affirmative Action Employer and encourages women and
minorities to apply. ‘

PERMANENT POSITION AVAILABLE

Monsanto, a maijor international based chemicals and phamaceuticals Company, is seeking
to hire a NMR spectroscopist for its European Technical Center at Louvain-la-Neuve, Belgium,
some 30 km southeast of Brussels.

The position is within the central Science & Technology Department that provides sophisticat-
ed, state-of-the-art problem solving and analytical support to the many technical and re-
search groups at the Center. The department is equipped with the latest 400 and 200 MHz Bruker
Spectrospin NMR instruments. The ideal candidate would have a Ph.D. in chemistry with practi-
cal experience of the problem solving capabilities of modem high-resolution, 2D NMR tech-
niques applied to organic molecules. A knowledge of the application of solid-state NMR in the
polymer area would be an asset as would relevant post-doctoral or industrial experience.

The Center is located in an attractive setting on the science park of the new University of Lou-
vain-la-Neuve. Collaborative programmes with this university and many others throughout Eu-
rope are carried out.

The Company offers an attractive career structure and benefits package with assistance with
relocation in appropriate cases. For further information write or callto : Dr. Henri B. May, Man-

ager, Science & Technology, Monsanto Technical Center, Rue Laid Burniat, B-1348 Louvain-la-
Neuve, Belgium: Telephone (00-32-10)47.13.22.

368-70






368-72
No. 368

TEXAS ASM UNIVERSITY
May 1989

W/

Table of Contents, cont'd.

NEWSLETTER
Polyhydrokybutyrate in Soybean Bacteroids . Pfeffer, P. E,, Rolin, D., Dudley, R., and Schmidt, J. 55
Optimizing 19 S/N on Whole Body Imagers . Albright, M. J., Atkinson, D., Ong, R;, and Wolf, W. 59
CINCH-EZ: It’s a Cinch! . . . . | . Astin, D., Garcia, J., and Morat, C. 61
Position Available . . . . . . . . . Caserio, M.C. 62
Strange Negative Peaks in NOE Difference Spectra Szantay, C., Jr., Fishwick, C. W. G., and Hill, D.R. 65
New Methods Research, Inc. University Grant Program . . . . . Kent, P. 69
Position Available . .. . . . . . . . Farrar, T.C. 70
Position Available . . . . . . . . . May, H.B. 70
TAMU NMR Newsletter: Subscription Renewal and Schedule Notices . . . Shapiro, B.L. 72
* * * * *

Subscription Renewals for the October 1989 - September 1990 Newsletter Year.

Subscription renewal invoices for the October 1989 - September 1990 Newsletter year will be mailed out on or
about June 30, 1989. If you should receive an invoice and do not get one by, say, July 15, please contact me
without delay. Your kind prompt attention to these invoices will be greatly appreciated. In order to keep costs
and my work load down to a tolerable level, please initiate payment for receipt by September 5, 1989.

Kindly note that (i) prepayment is required, (ii) all payments must be in US dollars, net of all bank or other
charges, (iii) checks must be drawn on a U.S. bank or a U.S. branch of a foreign bank, (iv) checks must be made
out to ‘Texas A&M University’, but mailed to B. L. Shapiro, TAMU NMR Newsletter, 966 Elsinore Court, Palo
Alto, CA 94303, U.S.A., (v) the use of commercial subscription agencies to make payment is not acceptable

In anticipation of revenues from Advertising and Sponsorships continuing to develop, I have decided to keep both
subscription and advertising rates at their current levels for the 1989-90 year. I hope that my optimism is not
unwarranted. Let me once again draw your attention to the vital role which our Advertisers and Sponsors play in
maintaining the fiscal viability of the Newsletter. It would be useful for our Subscribers to make their
appreciation known to the Advertisers and Sponsors for this service to the NMR public. With subscription fees
as the only source of funds, the Newsletter would cease to exist in short order. Additional Advertising and
Sponsorships are needed to keep up with the natural increases in the costs involved in publishing the Newsletter -
can your organization help??

Newsletter Publication Schedule.

I will be away from my office for the period June 20 through July 16, 1989. My incoming mail and telephone
answering machine will be monitored during this period, however, so keep those technical contributions,
advertising insertion orders and payments coming, please. The actual Newsletter publication schedule will
remain essentially unchanged, at least to first-order. My plans for the above period include attendance at the July
10-14 Royal Society meeting at the University of Warwick, where I hope to see many old (perhaps longstanding
would be more felicitous) friends and mayhap some new ones. These Royal Society meetings are always
worthwhile and most pleasant, and attending these well-organized gatherings is highly recommended for both
participants and ‘accompanying persons’.

B.LS.

1 May 1989











