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FORTHCOMING NMR MEETINGS

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

NMR Spectroscopy In Vivo (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, Ijepanement
de Recherche Fondamentale, Centre d’Etudes Nucleaires de Grenoble, B.P. 85X, 38041 Grenoble Cedex, 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 Symposium, Seplember 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: Mrs. Betty J. Schreiner, E.I. Du Pont de Nemours & Co., Experimental Station,
Wilmington, DE 19880-0356; (302) 695-4817. '

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.

Additional listings of meetings, etc., are invited.
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T - H - E Department of Chemistry 120 West 18th Avenue
OHIO Columbus, OH 43210-1173
May 1, 1989 Phone 614-292-2251
' (614)292-4210 BITNET TS6191@OHSTVMA
UNIVERSITY (received 5/11/89)

Dr. B. L. Shapiro
Tamu NMR Newsletter -
966 Elsinore Court Rotation of Solvated Lit Within a

Palo Alto, California 94303 Contact Ion-Pair.
Dear Barry:

Ordinarily NMR is an unsuitable technique for studying ion-pairing, (a favorite
subject here) since the exchange rate of ions among different ion pairs is fast
enough to average out shifts among the different species present. Lately we ran
into an interesting example of a system in which not only is the interspecie ion
exchange rate slow but so also is rotation of one ion with respect to the counter
ion.

The compound is 1,3-bis(trimethy1si1y1)a11y111th1um, 1. However we make it or
whatever we dissolve it in we never see more than one species, with vicinal coupling
C; 3 H, Cp H of 15.5 Hz showing the system to exist in the exo-exo configuration.
Note the most 1-alkyl-allyllithiums form mixtures of endo and exo isomers with endo
slightly favored.

Carbon-13 NMR of 1 complexed to N,N,N’,N’-tetramethy]ethy1ened1am1ne (TMEDA) at
155 K in diethyl ether-Dyy exhibits shifts at 1.78 (CH3Si) 153.1 and ,
unexpectedly two peaks o% equal intensity 67.75 and 67.25 for C, ang as well as
two for CH3N in complexed TMEDA at 44.44 and 49.29, all ¢ un1ts Above 150 K with
increasing temperature, these two doublets progressively signal average to single
lines at their respective centers. Line shape analysis of these collapsing doublets
indicates that the same process must be responsible for both sets of Tine-shapes
since Ehe derived rates come out the same within experimental error; 1/r at 160 K is
130 s7*.

We would Tike to propose that 1 exists as a t1§ht ion pair, locked into one
conformation in which a symmetrically solvated Li™ renders Cy, C; and the two
(CH3)%N groups magnetically non-equivalent. The averaging o% the shifts must be due

to ro at1oT AH¥ =77 kcal, of the solvated Lit entity with respect to the allyl
moiety, 2. '

A1l the best. ’—"\‘\\\>

C::\' Row . Yours Sinc;}é{lﬁ{i&}

\M—
%y I eI

Gideon Fraenkel William R. Winchester? Albert Chow
Professor of Chemistry Associate Associate

1. Preprints available.

2. Present address, Union Carbide Corp. NJ H /)
N\ / N Li=0
—Si i —si, /e -l
/ \/L,\-\/SI\ —Sie / N\ ‘.-""SI<
S Hoox
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Two-Dimensional J-Resolved Proton Spectra with Complete Attenuation of
the Water Resonance in the Presence of Relaxation Agents

Ashok Krishnaswami, Ernest W. Robb and Ajay K. Bose
Dept. of Chemistry, Stevens Institute of Technology, Hoboken, NJ 07030

Appiication of 1y NMR for the study of dilute aqueous samplec is
hindered by the strong resonance due to the water resonance. Not only
does the water resonance mask a considerable part of the spectra,
signals due to weaker solute resonances are not observed because of
the limited dynamic range of A/D convertors available.

A number of techniques are presently available for the
attenuation of the water resonance in one dimensional NMR. The most
widely used are presaturation and selective excitation pulse sequences

(1).

Extension of these techniques to the measurement of two
dimensional spectra leads to the problem observed in 1-D, namely the
attenaution of solute resonaces in the area of the water resonance.

In 1985 Rabenstein and coworkers (2), using chemical relaxation
agents to shorten the T, relaxation period of the water protonmns,
successfully achieved a%tenuation of the water resonance by applying
the Carr-Purcell-Meiboom-Gill (CPMG) pulse sequence. Use of the CPMG
pulse sequence in combination with the COSY pulse sequence produced
two dimensional correlated spectra with attenuation of the water
resonance (2). . . :

In 1987 Rabenstein extended the use of chemical relaxation agents
to obtain two dimensional J-resolved spectra (3). The sequence
employed was:

D1 - 90° (6) - (r - 180°(B) - 7)p — t1,5 - 180° (4) = t5,5 — ACQ

As can be observed the sequence employs a combination of CPMG and
spin echo.

The modification presented in this communication is an extremely
simple step. The CPMG section (s-180-s), can be replaced by a delay
period D,.

D1-9°° (0) -DZ-t1/2-180°(¢) _tl/z-ACQ

Apparently, depha51ng does not take place to an appreciable
extent, while the delay is long enough to attenaute the water
resonance (0.2 s).

This sequence was used to obtain the spectra of norephedrine HC1l
and Xylocaine HCl (Figures 1 and 2). The relaxation agent appropriate
to the pH of the solution was used.

The advantage of this sequence over the CPMG/spin-echo is that by
avoiding the CPMG portion, reflected power on the observe channel is

avoided.
(received 5/5/89)
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Xylocaine HC1

1. D.L. Rabenstein, W. Guo, Anal. Chem., 60, 1R (1988) (references

therein).

2. D.L. Rabenstein, 8. Fan, T.T. Nakashima, J. Magn. Reson., 64, 541

(1985)

3. D.L. Rabenstein, G.S. Srivatsa, R.W.K. Lee, J. Magn. Reson., 71

175 (1987).
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%2 STOCKHOLM

& Physical Chemistry

(‘f UNIVERSITY OF

Professor Bernard L. Shapiro
TAMU NMR Newsletter

966 Elsinore Court

Palo Alto, CA 94303, USA

Stockholm, April 24, 1989 (received 5/2/89)

Observation of 7Li Quadrupolar Splittings from Oriented LiDNA in Equilibrium with

Salt Solution

Dear Dr Shapiro,

We have for quite long time been interested in oriented DNA samples, prepared by
Allan Rupprecht using the wet—spinning method (1), and the NMR spectra of the alkali
metal counterions (2,3) in such systems. Recently, we found it desirable to study
lithium—7 quadrupolar splittings from LiDNA cubes in equlibrium with isotropic salt
solution. The problem is that split signal from the oriented sample is broad and very
weak compared to the lithium signal from the isotropic solution which makes the
determination of the splitting difficult. A representative spectrum is shown in Fig. 1.

Clearly, spin gymnastics of some kind could be helpful. The two signals differ in their
relaxation properties and in the fact that the lithium nuclei in the oriented phase can
sustain double or triple quantum coherence. We tried to suppress the isotropic phase
signal using both these properties and found that the best results could be obtained by
combining the inversion—recovery sequence with the delay corresponding to the isotropic
signal being approximately nulled and the double—quantum filter. The resulting pulse
sequence was thus 1800 — 73 — 900 — 79 — 900 —r3 — 900, 74 is chosen to null .the isotropic
signal, 79 is set to about 1/Av (where Av is the expected splitting) and 73 is 10 usec.
The phase of the last pulse is cycled for double~quantum filtering. A spectrum of the
same sample as in Fig.1 is shown in Fig. 2.

Yours sincerely

‘ /\c%///' (25t T <_ Sl (L

Jozef Kowalewski Johan Schultz

1.  A. Rupprecht, Acta Chem. Scand., 1966, 20, 494; Biotechnol. Bioeng., 1970, 12,
93.

2. H.T. Edzes, A. Rupprecht, and H.J.C. Berendsen, Biochem. Biophys. Res.
Commun., 1972, 46, 790.

3. . Kowalewski, L. Einarsson, L. Nordenski6ld, and A. Rupprecht, J. Magn.
' Reson., 1988, 76, 337. ,
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Postal address Phone Telex Cable
Arrhenius Laboratory Exchange 08-16 20 00 univers s 117 34 University
University of Stockholm Direct 08- Stockholm
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UNITY NMR SPECTROMETER INTRODUCED BY VARIAN

New instrument allows scientists to analyze liquids, solids, and micro-
imaging samples with one spectrometer

Varian recently unveiled the powerful, new UNITY NMR spectrometer at ENC. During the
conference, the new spectrometer started running CRAMPS experiments on pMMA at 10:00 p.m.
Tuesday night (left spectra) when the system was unveiled, was turned off during the day on
Wednesday, turned on again Wednesday night, continued to run throughout the 90° heat wave
(without air conditioning!), and at 1:00 a.m. Thursday morning was still churning out quality
results all without any readjustments (right spectra) -- proving that high-quality performance is
standard on the new UNITY.

Key features focus on flexibility

Ease of use and experimental versatility are key features in Varian's new UNITY NMR
spectrometer. Designed to bridge the operational gap between liquids, solids, and microimaging,
switchover between techniques is simple due to a.unique system architecture that's adaptable to a
variety of configurations.

Each element in the UNITY spectrometer system is integrated with every other one. As a
result, upgrading to additional capabilities can be accomplished at any time simply by adding the
necessary system components. The new instrument is the only system on the market that can
perform all three techniques at the highest levels of performance.

14
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Northern lllinois University 1
DeKalb, Illinois 60115

The Michael Faraday Laboratories
Department of Chemistry

April 24, 1989 815 753 1131
(received 5/8/89)

Dr. Bernard L. Shapiro
Editor/Publisher

TAML. NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303

Apparatus for Drying In-House Compressed Air for Low Temperature NMR Studies

Dear Barry:v

Rather than using cylinders of dry nitrogen for 1ift air and spinner air
for NMR experiments at low temperatures, we decided to dry the in-house
compressed air for this purpose. The compressed air, at 40 psi pressure, is
first filtered through a Monnier #204-1100-2 20 micron, 1/2 pt. capacity air
line filter to remove any liquids and solids which may be present. From there,
the compressed air enters a Monnier #204-4102-3 oil-coalescing air filter. It
then enters the apparatus shown in the diagram at (9) and is immediately cooled
by the dry ice/acetone slush. Approximately 5 ml of water will condense in the
trap (17) in an overnight run. The dried air then enters a second trap (11)
where it may be warmed if needed. (We have not found this to be necessary as
the air is at approximately 25°C at this point). The air then enters one of two
identical drying tubes, (5) or (6), filled with anhydrous calcium chloride. The
ends of the tube are packed with colored Drierite and glass wool. (The second
tube is simply a spare to switch to in the event that the first tube becomes
moist. In an overnight run, one tube is more than sufficient to trap the
residual moisture). The major portion of the water in the air condenses in cold
trap (17) rather than in the drying tubes. At the end of the low temperature
experiment, the ice bucket is removed. When the ice in the trap melts, it is
blown out by opening stepcock (15).

Our initial problem with this system was maintaining the 40 psi pressure
without a leak. This was solved by using screw clamps on the ball joints. The
major advantages of this apparatus are (1) not having to purchase nitrogen for
spinning and lifting the NMR tube (2) it is a grease-free system (3) operation
is continuous. There is no need to dissemble the system for removing moisture.
Air flow can continue through one of the drying tubes when the other is
recharged with fresh calcium chloride. We have used this apparatus at —60° C
with no condensation or freezing of water inside the probe.

Sincerely,

>§w’ XAPM_ _ : , aoﬂ
Laurine A. LaPlanche Ed Hyland
Associate Professor of Chemistry Glassblower
LL/EH/dc

Northern Iilinois University is an Equal Opportunity/Affirmative Action Employer
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Ball joint (50/30 mm) and clamp ‘ '
Ace thread glass connector #7 (Ace Cat. No. 5027-05); O-rings wrapped with
teflon tape

Thermometer wrapped with teflon tape on the O-ring '
Fischer and Porter teflon inner seal (15 mm) Cat. No. 571-158 with glass
outer seal (15 mm) Cat. No. 571-190.

Glass drying tube (1" O0.D. tubing, 16" long)

Glass drying tube (1" 0.D. tubing, 16" long)

120° 3-way teflon 4mm stopcock

1" 0.D. glass tubing, 14" long (or any convenient length)

. Glass inlet tube for compressed air with hose connection

Glass outlet tube for dry air with hose connection
Glass 4" x 10" trap for warming air (if needed)
Heater tape

Drain tube consisting of 4 mm stiff teflon tubing
Teflon atached to 7 mm glass tube

2-way teflon 2 mm stopcock

Insulated bucket for dry ice/acetone mixture

Glass 4" x 10" trap for condensing moisture









Unocal Science & Technology Division
Unocal Corporation

376 South Valencia Avenue, PO. Box 76
Brea, California 92621

Telephone (714) 528-7201

1 May, 1989
(received 5/6/89)

o ~ UNOCAL®

Professor Bernard L. Shapiro
Editor - TAMMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA - 94303

Dear Professor Shapiro

TO SEE OR NOT TO SEE PEAKS BY CP

It is well known that the rate at which various carbons
polarize,1/TcH, 1in a carbon-13 CPMAS experiment can dramatically
change as a function of the environment of the carbon and the
nature  and extent of molecular motion. Obtaining reasonably
correct relative signal intensities thus .requires (among other
things) that TcH < contact time(CT) < Tir . In general, contact
times of 1-5 ms iz usually adeguate for most organic compounds.

We describe here an exceptional case where presence of 130 -
14N gquadrupole interactions drastically affects Cross
polarization which, in +turn, can selectively preclude the
obgervation of certain '13C signals. The bottom trace in Figure 1
shows such a speéctrum of Dbenzyltriethylammonium (BTEA) cation
used to pillar a synthetic clay, Laponite. ‘The complete absence
0of the«- methylene signals is in sharp contrast to the top trace
‘which represents a spectrum of the corresponding bromide salt.
Both spectra were acgquired using contact times of 3 ms.

32 g9 a B
4(O)! CH,-N(CH,CH3)s
586

C+-Cs
—
SCANS =g4

CT=3ms 8 .
MASS = 4.1 kHz

— N

B

SCANS = 21,000

CT=3ms

MASS = 4.6 kHz

C1-Cs
—~—
1 1 s L A ']
200 150 100 50 0 -50

PPM

Figure 1 50.3 mHZ 13C CPMAS spectra of BTEA-Br (top trace) and
BTEA-Laponite (bottom trace).

369-17



369~-18

Notwithstanding some variations in the Hartmann-Hahn match, we
interpret this result as reflecting the severe deformation of
bond angles about the 14N quadrupolar center that must be
necessary to accomodate the BTEA cation within the layers of +the
clay. The nitrogen atom in BTEA bromide, on the other hand,
experliences a relatively spherical charge distribution. As the CT
is progressively reduced from 3 to 1 msec, the %,2'- methylene
signals begin to appear (Figure 2). In fact, the Bloch decay

B . D / \ f% ﬂ
Wi N”“Nnmﬂﬂli\\\wv“ N it
{ i
\ |
A -——‘A-C.-J \\'\4// \¥——~4.~.
200 150 100 S0 O -50PPM 250 200 150 100 50 O  -50PPM

F&gﬁre 2 13C CPMAS spectra of BTEA-Laponite with CT of A) 3 ms;

B) Z2ms; C) 1 ms; D) single pulse Bloch decay experiment with 10
sec recycle delay

experiment detects signals at 60 and 51 ppm that integrate in a
ratio of 1:3, as expected. We would 1like to thank Drs. H.
Eckert and J. P. Yesinowski for the use of the former NSF NMR
facility at Caltech to record the spectra.

Trust this contribution will suffice in avoiding close
encounters with the dreaded ultimatum. Please credit this to the

‘account of Dr. P. 5. Iyer.

Yours Sincerely,

Mario L. Qccelli Pradeep &. Iyer
Sr. Research Associate Sr. Resgearch Chemist









I * National Research Council  Conseil national de recherches
Canada Canada

Division of Chemistry Division de chimie

Ottawa, Canada
K1A OR6

April 25, 1989
(received 4/29/89)
Dr. B.L. Shapiro
966 Eslinore Court
Palo Alto, CA 94303
U.S.A.

Intensity Variations in Triple Quantum Spectroscopy

Dear Barry:

After examining triple gquantum spectral arrays for many
commonly occurring organic radicals the following features were
found to occur in every case.

(1) For a spin system B, the A signals will be more intense
for the transitions which arise from §A + 26B or 36B than for those
arising from 28A + §B. The reverse is found for the B signals.

(2) For m > n the projection of the intensities for the A

transitions will be weaker than the intensities for the B
transitions. The greater the difference between m and n the
greater the difference in intensities. For the isopropyl group the
CH proton gives a strong signal while the CH; signals are barely
visible.

The triple quantum spectral array of triethylamine is shown
as an example. The strong signals from the CH, resonances are at
38CH; and the strong CH; signals are at 26CH, + 6CH,.

Yours truly,

/
/
S. Brownstein

SB/la

el

Canada

369-21
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@]‘ University of Colorado at Boulder 369-25

Department of Chemistry and Biochemistry

Campus Box 215
Boulder, Colorado 80309-0215 May 12. 1989
£

U.S.A.
(received 5/20/89)

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

Phase Properties of the 1H Linear Amplifier on VXR-500S

Dear Barry:

The Varian VXR-500S spectrometer that we installed last year is equipped with linear amplifiers which
allow rapid changes of the power level of the pulses. Varian's design is quite simple and consists of a
computer controlled attenuator on the input to the linear amplifiers. We were interested in the phase properties
of the pulses for different power levels. Figure 1 shows plots of the proton spectra of a nonspinning D20
sample taken at various power levels and pulse lengths. The spectra were taken with a single scan and the
spectra a-f correspond to 90° pulses of 7.0, 9.8, 23.0, 39, 88, 160 us respectively. These pulse lengths
correspond to 0, 5, 9, 14, 18 and 21 dB attenuation of the input pulse into the high power proton amplifier.
Although the amplifier does not have a truly linear response, we are still able to adjust the power to the desired
level. We were curious to see if the phase of the pulse changes at various power levels. Figure 1 shows that
phase is constant (within the experimental precision of this measurement) over the power ranges corresponding
to a 90° pulse of 10 - 90 ps. At the shorter pulse length (Figure 1a) the resonance is out of phase by 10°.
However under these conditions we are running the amplifier near its maximum input and we have found
poorer overall performance of the system under these conditions. Therefore we normally adjust the power
level to give approximately 10us 90° pulses. Thus the system produces pulses of constant phase for power
levels. corresponding to an order of magnitude change in pulse width. At lower power levels (160us 90°
pulse, Figure 1f) the resonance is again out of phase by 10°. We have not tried to determine the source of the
phase problem here but are guess that it arises from Varian's use of cross diodes which prevent noise from the
linear amplifier leaking into the receiver. Thus the standard configuration is only "linear" at higher power and
we use the decoupling channel with a directional coupler to perform low power selective excitation
experiments. Varian reportedly has developed a pin diode switch to replace the cross diode network but we
have not tested this.

Since most commercial instruments use nonlinear Class C amplifiers for producing high power proton
pulses we have not compared these results with other systems but would be curious to see how other linear
systems perform on such tests.

. | N S S SN

Figure 1 Sincerely,

(2 Tod])

Arthur Pardi
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UNIVERSITY OF CALIFORNIA, BERKELEY

iz
BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO 5?
eVl

) SANTA BARBARA * SANTA CRUZ

COLLEGE OF CHEMISTRY BERKELEY, CALIFORNIA 94720
Dr. Barry Shapiro April 27, 1989
TAMUJ Newsletter (received 4/29/89)
P66 Elsinore Court
Palo Alto, CA 94323
|
Dear Barrvy, NIC/GE and Bruker Data Processing with PCNMR+

NMR Facility T

\

Last year we acquired the University of Wisconsin PCNMR+ program for processing ‘
NMR data on a PC/AT clone. We needed to use PCNYR+ for ddta acquired on our 3
spectrometers built around Nicolet 1180 and 1280 computers as well as Bruker NMR's. ‘
There are two problems with NMC or GENT files: Transfers to a PC and getting PCNVR+
to deal with non-Bruker data. The first problem can be solved by using Nicolet's
version of KERMIT. This works but requires the NMR program be exited to start l
KERMIT. We prefer a simpler way. In the past I added a Nicolet Filtran compatible |
backgroqnd transfer routine to NMC and GENT to send data to a 1288 Data Station. {
Unlike the GE version it can be invoked on the instrument and can send 2D data. We ‘
started writing a Filtran compatible program for the PC running at 38.4 Kbaud. A 16k
file transfers in about 20 seconds to a 1@ MHz AT clone.

~ The second problem requires more work. Parameters need to be translated to the
Lybrics format and the 28 bit data need to be converted to 32 bit words interleaved
as real and imaginary points. Not all parameters are used, we translate the
important ones such as SF, SW, pulses and delays. The lack of spectrum reverse in
PCNMR+ is overcome by looking at the SRFLAG in the parameter sector. If needed we
invert the imaginary part of the FID.

Since our Bruker spectrometers are equipped with ethernet, we started writing a
program to convert files transferred to a VAX with BRUKNET and retrieved an a PC via
FTP. The same program also converts files transferred via the Bruker Kermit. !

I worked on the PCNMR+ menus to include some undocumented features. Base line
correction (BC) and Magnitude calculation (MC) are added to the PROC menu. Other
parts of the MENUS20.TXT file can be edited. The two numbers mean 12 lines, 13
characters wide. The number of lines must be correctly set or the PC locks up! The
first column is the screen dispaly, the second is the command to be executed and the
third is the corresponding help file (if it doesn’'t exist you can make your own). Dt
is possible to include commands with parameters, e.g. "PJ Proton.25@". !
12 13 |

== FILE ==} (TITLE> (file.hlp 13
{ Read File> <MOUSEGET)><mouseget.hlp) == PLOT ==» (TITLE} {plot.hlp
{ Write Filed CWR) {wr.hlp Plot) {PL> <{pxplot.hlp

{ Floppy Disk> <FLOPPY> <(flappy.hip}

{ Hard Disk C:> <HDISK> <hdisk.hlp>

{ Hard Disk D> <DU D> O

{ DU Disk Unit> <DW> {du,hlp>

{ ChangeDir>  <MOUSECDIR><mousecdir.hlp’
{ Network Disk)> <NETWRK) <netwrk.hlp}

{ Exec DOS Ced> <DOS> {dos.hlp>

< > O O
{ EXIT PCNMR!> <NDY {no.hlp>

Titled (TD> (ti.hlp

User Name) {OPR><apr.hlp}
Plot Set-up>  <DPD><{dpa.hlp>
PJ Proton.250> <PJ Proton.25@> < |
PJ SaallC.4080> (PJ SMALLC.400> ¢
PJ BigC.400> <PJ Bigc.40®> O
Screen Dump>  <SPRT>{sprt.hip}

PP N e T T T * ]

ez

|
i
Sincerely, ‘
Rudi Nunlist {
|
|
|




NMR Data Processing Stations

FMR and Hare Research are developing and
marketing an alternative for off-line NMR data process-
ing using IBM-compatible PCs. These turnkey data
stations come configured ready to process NMR data
utilizing Hare Research’s Felix/PC(tm) software. This
software is supplemented with a mouse-oriented, menu-
based, user interface and expanded plotting capabilities
supplied by FMR. Menu software greatly increases the

1DFT Processing Software.
Multi-D Processing Software.
- Data transfer translation programs.
Printers (dot matrix, Postscript or PCL lasers).
HPGL Compatible Piotters.
Ethernet communications systems.
Software Support

Expanded user manuals.

User newsletter.

Telephone assistance.

Software and manual revisions while under contract.

Organized Bug report collection and feedback.
New feature request incorporation process.

PCDS-1 10 second 8k point CFFT
16 MHz 80386SX/80387SX
1 MB Main Memory
1.2 MB Floppy
40 MB Hard Disk
EGA Graphics & Mouse
DOS 3.3 & 1D NMR Software

PCDsS-2
20 MHz 80386/80387
1.2 MB Floppy
1 MB Main Memory
80 MB Hard Disk
VGA Graphics & Mouse
DOS 3.3 & 1D NMR Software

5 second 8k point CFFT

PCDS-3
25 MHz 80386/80387
1.2 MB Floppy
2 MB Main Memory
8 MFLOP Floating Point Array Processor
130 MB ESDI Hard Disk
VGA Graphics & Mouse
DOS 3.3 & 1D NMR Software

0.25 second 8k point CFFT

user friendliness of the processing software for both new
and occasional users. A command line interface remains
in place at all times for the experienced user.

Existing PCs, printers and plotters can be used
with the software modules provided for processing and
plotting NMR data for as little as $1000.00. Alterna-
tively, FMR can provide a complete turnkey PC system
starting at $5000.00.
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Instrumentation Note 8

Shimming, Part2

Shimming can be very difficult! This statement  for magnetic susceptibility and/or arranged to maintain
is a given. However, the user can make it easier by cylindrical symmetry to minimize the influence on field
making sure the instrument is properly configured. homogeneity around the receiver coil.

Thousands of hours of time have been wasted andmany  The longer the receiver coil, the more difficult the shim-
grey hairs have been gained struggling with shimming.  ming process. The first empirical observation of a long
In the previous note, the influence of the sample on the  coil is a tendency to have a split field (a doubling of the
shimming process was discussed. Another area which  peaks). This makes the Z' and Z? shim settings very
influences the shimming process is the receiver coil.  sensitive, thereby putting high demands on instrumental

Instrument manufacturers have always pushed  and environmental stability.
for the ultimate sensitivity. The tendency to focus on this One parameter the user should know is the
one instrumental performance parameter over others length of his receiver coil. This can be determined
has led to a “war” of sensitivity numbers. This focuson  without opening the probe as follows:
sensitivity is being challenged by today’s more sophisti-
cated users, who judge instruments on sensitivity and 1. Fora 'H probe, put the smallest drop of water in the bottom of

th i tant f ters. Th a5 mm NMR tube. For probes of other nuclei, use the smallest
Other equally imporiant periormance parameters. € possible sample with a strong signal on that nucleus.

war has led to probes with longer receiver coils. 2. Place this tube in a working spectrometer such that the drop of
Fora given sample tube diameter, the longer water is in the center of the receiver coil. )
the receiver coil the more sample can be observed and 3 Takeand process a 16K Word +/-10,000 Hz sweep width spec-

. . e e trum using magnitude calculation.
1 ;
the higher the potential sensitivity. Today’s 5 mm 'H 4.  Adjustthe ends of the processed spectrum toremove all DC and

probes range from 12 mm to 24mm in length. However, tilt.
a longer receiver coil generates at least two shimming 5. Takean integral of the entire sweep width and set it to a value of
problems: one from the region over which the room 100.

. ) 6. Setupa MACRO or LINK to repeat this process with the same
temperature shims can generate the proper field correc- processing and integration normalization constants.

tion and another from the probe material’s magnetic 7. Record the sample position and its integral value.
susceptibility. 8. Movethe sample up Immand repeat the acquisition, processing
and integration. Record sample position and integral value.

. . R . 9. Repeat this process until the integral value goes to and remains
Shim Correction Distance - All shim sets have a practically zero for a distance of Smm.

useful region of correction outside of which the supplied }0~ gepeah‘ the Pr“fssv lowering ‘hisample Ii" Imm steps.
field correction no longer has the designed field charac- 1. Plot the integral value versus the sample position. The plot

. . N shows:
teristics. As the sample approaches this area, the field a. Thelength of the receiver coil. This value can be a surprise.
correction over the sample length also deviates and the For proper shimming the normal sample length needs to be
shimming process becomes more difficult. at least twice the length of, and centered about, the receiver
) coil.

. . oy ere b. The position of the receiver coil relative to the bottom of the

Probe Material Magnetlc Susceptlblllty -Even spinner. The receiver coil center should be at the center of
when the probe is made of magnetic susceptibility cor- the RT,shlms (to be discussed lale_r) and in the center of the

ted terials. the prob terials infl the field magnet’s most homogeneous region.

. Tected maj 'en_ §, the probe materials1 uenc‘? € he c.  Any receiver coil pickup in a region outside of the main coil
homogeneity in the sample area because of residual sus- (above or below). This can be seen by the integral going to
ceptibility, All materials in the probe have some suscep- zeroand back up again as the water drop is moved away from
tibility. As strange as it may seem, the glass insert has a the coil center. These remote pickup areas are often at a

. . vy e different field value and can lead to low level lineshape
much higher magnetic susceptibility than the copper distortions and poor water saturation.

coil. However, since the insert has cylindrical symmetry, Signal Integral Versus Posilion Below Spinner

its geometry cancels its magnetic susceptibility over the ,,, |-

sample region to the extent that the insert is uniform.

Anyone who has tried to shim a previously good probe A

which has developed a cracked insert knows that even 3 Coil Length

when mechanical integrity of the probe is maintained, % e > N
R -

the crack in the glass makes the probe very difficult to
shim. This is also why holes in the insert in the region of
the sample for coil leads or light access are not practical.
In many of today’s probes, the materials are corrected °

+
L

t + t
nz 108 104 100
Distance Lo Spinner Boitom { mm )
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ALUBRIZOL

THE LUBRIZOL CORPORATION
29400 LAKELAND BOULEVARD
WICKLIFFE, OHIO 44092-2298
TELEPHONE: 216/943-4200

May 2, 1989 (received 5/8/89)
Dear Professor Shapiro:
MASS NMR IN AGRICULTURAL RESEARCH

Plant breeding énd genetic engineering of vegetable seeds are presently being used in the development of
specialty vegetable oils. These oils have derived the name specialty because they contain special or
enhanced properties as a result of altering the oil composition or more specifically the carboxylic acid
profile. Agricultural researchers involved in this type of work are interested in reliable non-invasive
methods which can help define the acyl distribution of triacylglycerols within whole seeds. This information
can then be used to screen seeds so that time and money are not wasted on the breeding of nonviable seeds,
i.e. seeds which do not contain the desired acyl distribution.

MASS NMR has been shown to be a method which can nondestructively define the oil composition in single seeds
(1-3). MASS NMR reduces inhomogeneous line broadening due to differences in magnetic susceptibility (4).
These differences in magnetic susceptibility arise from voids or solid masses surrounded by discrete pools
of oil. The heterogeneous nature of seeds is evident from an NMR u-image (0.5 mm thick horizontal slice) of
a sun-flower seed (Figure 1). The light shades define the geometric location of the o0il and the dark shades
the voids or solid masses. This particular sunflower seed was soaked in water for 12 hours. The water, which
was absorbed exclusively into the shell, shows a chemical shift image 3 ppm down field from the oil. The
irreqular voids or solid masses shown in this image have a different bulk magnetic susceptibility (BMS)
compared to the oil BMS. The BMS variation results in induced dipolar fields analogous to glass beads
dispersed in liquid as previously described by Garroway (5). Under MASS conditions the dipolar interactions
reduce to zero since the o0il is in a liquid state and these induced dipolar fields have a geometric relation
of 3 cosze-l. Consequently, narrower line widths are observed which ultimately increase both sensitivity and
resolution over non-MASS experiments.

HWe have used both lH (Figure 2a-c) and 13C (Figure 3a-d) MASS NMR to examine a variety of our high oleic
sunflower seeds developed by Agrigenetics. The unsaturate distribution data given in Table 1 represents the
oleic:linoleic range that we observed from randomly selected seeds. This set of sunflower seeds was produced
from a breeding program designed to yield an o0il which is at least 80% oleic. This can be compared to
unaltered or natural sunflower seeds which are approximately 70% linoleic and 15% oleic. The natural sun-
flower seeds are used to produce more typical sunflower oil, e.g. Wesson® vegetable oil. To verify the
quantitative NMR results, the oil from four sunflower seeds previously examined by MASS NMR was extracted
and transesterefied to the corresponding methyl ester. The methyl carboxylate distribution calculated by gas
chromatography is in excellent agreement with the MASS 1H and/or 13C NMR results given in Table 1.

The 13C olefinic distribution was obtained from the integration of the oleic C-9/10 and linoleic C-13/9
peaks relative to the fully resolved linoleic C-10/12 peaks. The molar unsaturate to saturate content can
.also be obtained from the integral difference between the carbonyl and the olefinic regions in the MASS 13C
NMR speétrum. This requires a 3 fold increase in acquisition time since the carbonyl carbon Tls (1,3 = 3.0
sec.; 2 = 2.6 sec) are approximately three times the oleic C-9/10 olefinic carbons.

The 1H olefinic distribution was obtained from the integration of the 1linoleic BH-11 CH protons
-CH CH-CHz-CH-CH- at 2.79 ppm and the oleic H~9/10, linoleic H-9,10,12,13 olefinic protons. In general the

H NMR data is more accurate since the S/N is considerably better, especially when quantifying low levels of






1
Table 1: Normalized oleic (18:1) to linoleic (18:2) and saturate to unsaturate Figure 2: 400.1 MHz MASS “H NMR spectra of three different sunflower seeds

molar composition five different sunflower seeds. The values were which correspond to a) sunflbl b) sunflwh c) sunflbll in Table 1.
derived from MASS 1H and 13C NMR spectra of the seeds and GC analysis The normalized molar oleic to linoleic concentration is given to the
of the extracted oil from the corresponding seed which the MASS data left of each spectrum.

was derived.

ACYL DISTRBUTION OF WHOLE SEEDS VIA MASS NMR

SEED 18:1 / 18:2 Unsat : Sat  Method ' M , B8
sunfiwh 80 : 20 ‘95 : 5 H-NMR . . 1ox ]
80 : 20 C-NVR | ’ 96:4
80 : 20 91:9 GC a e kk
sunfiwh 7 : 93 CNVR oy
sunfibl 1 22 :78 84 : 16 H-NMR . . *'MW.KJ 80: 20
17 : 83 C-NVR X uamm\k ,"UL: H=0A\ N l oy
21:79 90 : 10 GC wa W .
sunfibl 9% : 4 X H-NVR
- 100 : ND CNVR _
9% : 4 GC L Y ) h 218
L= c
m 96 . 4 95 . 5 H_M f €% 68 58 fa ws ve as ':;: AR Y R AR K RS
97 : 3 92 :8 GC

Figure 4: 100.3 MHz MASS 13C NMR unsaturate spectra of a) a high oleic rape
seed and b) a high erucic rape seed. The bottom spectrum defines
the generalized regions which the different acyl groups contribute
olefinic peaks.

Figure 3: 100.3 MHz MASS 13C NMR unsaturate spectra of four different
sunflower seeds which correspond to a) sunflwh b) sunflbll c)
sunflwh d) sunflbl in Table 1.
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CHEMICAL CENTER
UNIVERSITY OF LUND

Dr. Bernard L. Shapiro April 24, 1989
TAMU NMR Newsletter (received 4/28/89)
966 Elsinore Court

Palo Alto, CA 94303

USA.

Exchange rate of proline ¢is/trans isomerism in calbindin Dgy
Dear Dr. Shapiro:

We have recently acquired a GE Q 500 spectrometer, the first such
. spectrometer installed in Europe. One of the first experiments we
- successfully have performed on the new spectrometer is the determination of
the rate of interconversion between the two conformations we have found for
our pet protein calbindin (75 amino acid residues). This conformational
heterogeneity is caused by cis/trans isomerism at Pro43 (1) and forthcoming
publications will present complete sequential resonance assignments for both
forms.
1D spectra were recorded using a special preparation of calbindin in
which all amino acids but serine and valine are deuterated (2). This sample
allows the observation of resolved c¢is and trans signals even in
one-dimensional experiments and in figure 1A the signals from one cis-as
well as the corresponding trans-Val61 methylgroup are shown at different
temperatures. The signals start to coalesce above 70 °C and from lineshape
analysis, figure 1B, the exchange rates (trans — cis ) can be determined to 1
g1 (70 °C), 3.3 g1 (80 °C), and 6.7 s (90 °C) respectively. Extrapolating
this to room temperature we arrive at a value of 0.005 s~ which agrees with
rates observed for proline isomerism in peptides (3) indicating that the loop
in which Pro43 resides must be flexible.

Sincerely Yours,

r

Johan Kérdel Torijérn“[')’rékenberg ~ Sture Forsén

Address Goods Phone Cable Telex
PHYSICAL CHEMISTRY 2 PHYSICAL CHEMISTRY 2 Unlversity exchange CHEMCENTER 33533
CHEMICAL CENTER CHEMICAL CENTER INT + 46 46 107000 LUND LUNIVER S
P.O. BOX 124 GETINGEVAGEN 60 Direct SWEDEN

S-221 00 LUND LUND C SWEDEN INT + 46 46 108240
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Figure 1.  Determination of the Pro43 cis-trans exchange rate in calbindin
Dgk- Depicted at different temperatures in A) are the 500 MHz 1D signals of

the Valé1 CYHg groups from the cis -Pro43 (c-V61) and trans -Pro43 (t-V61)

isoforms of 1H-Ser,Val—zH-calbindin (2). In B) lineshapes fitted to the
experimental data are shown. These lineshapes were calculated using a
simple model of two exchanging AX spin systems including J-coupling and the
fitted trans -form residence times are given.

(1) Chazin, W.J., Kérdel, J., Drakenberg, T., Thulin, E., Brodin, P., Grundstrém, T. & Forsén S. (1989)
Proc. Natl, Acad. Sci. USA, 86, in press.

(2) Brodin, P., Drakenberg, T., Thulin, E., Forsén, S. & Grundstrém, T. (1989) Protein Eng., 2, 353.

(8) Brandts, J.F., Halvorson, H.R. & Brennan, M. (1975) Biochemistry, 14, 4953. ; Grathwohl, C. &
Wiithrich, K. (1981) Biopolym., 20, 2623.
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DEPARTMENT OF CHEMISTBY

5 May 1989

) (received 5/11/89)
Dr. B.L. Shapiro

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

Subject: An Inexpensive, Stable VT Controller.

Greetings, Barry,

For 2D-FT-NMR, for precise relaxation time measurements,
and . for very high resolution NMR experiments it has become
increasingly important to maintain very stable sample
temperatures and to realize very low thermal gradients across the
sample volume. Using a low cost (less than $500.00) PC-XT type
computer, an inexpensive and easily available Intersil 14 bit ADC
chip, a very stable constant current source and a small (about
3mm by 1 cm) platinum resistor, we have built a temgerature
controller which operates in the range of -160° ¢ to +120° C with
a temperature stability of better than 35 millidegrees for
periods of up to about 36 hours. The temperature is measured 10
times in three seconds and an average is taken. That temperature
and the two previously measured temperatures are then used to
calculate the increment or decrement needed for the heater in the
gas—-flow heating system. The heater current is adjusted every
three seconds; heater increments_or decrements can be made in
steps as small as of one part in 2-°. The +/- 35 mdeg temperature
stability is maintained even when the room temperature is
changing by +/- five degrees. The thermal gradients over the
sample are small enough to obtain carbon-13 resolution of 30 to
40 mHz (this of course depends upon the temperature and the
relaxation time). The total cost of the system is about $700.00.
Anyone interested in the plans for this system can obtain them by
writing to me at the above address. C

Happy"‘ *gol fing!
Best regards,

[ o
TCF/mm ’ Thomas C. Farrar
: Professor of Chemistry
%*Tom — Not being a golfer yourself, you might not know that ‘happy' is not a

useful parameter. One golfs for therapy, to avoid more intellectually supportaple
but less esthetic activities, or for a host of other reasons, including merely

succumbing to the addictionm. Sort of like mountain climbing, sailing, etc.

In

fact, there is only one thing lesslikely tiomake one happy than golfing, and that
is - you guessed it — not golfing. Thank you, however, for your good wishes and

the most rare opportunity to contribute to your education. Barry

1101 UNIVERSITY AVENUE |
MADISON, WISCONSIN 5

3706










Texas A&M University NMR Newsletter - Book Reviews

Book Review Editor:
Wiliam B. Smith, Texas Christian University, Fort Worth, Texas

"Two-Dimensional NMR Methods for Establishing Molecular
Connectivity, A Chemists Guide to Experiment Selection, Performance,

and Interpretation."”
by
Gary E. Martin and Andrew S. Zekizer
VCH Publishers, Inc., 220 East 23rd Street, Suite 909, New York, NY
10010, U.S.A.; 508 pages; 1988; $59.00; ISBN 0-89573-703-5.

This past semester | taught a course in NMR for our graduate
students. While we spent a lot of time in the assigned textbook, | found
as the semester progressed that | was drawing increasingly on material
covered in this book for my lectures. It is not an introductory text, but
it picks up where Sanders and Hunter and/or the text by Derome leave
off. It is not so detailed to bring you the ability to program your own
pulse sequences, but it will allow you to choose among the large number
of available sequences to solve the problem at hand. The literature is
covered right up to the publication date.

After the obligatory introductory chapter, the book takes up
successively the subjects of establishing proton-proton connectivities,
heteronuclear chemical shift correlations, relayed coherence transfer
-and related experiments and the 2-D INADEQUATE experiment. The final

two chapters are a set of application problems and the solutions thereto.

As with all such complex subjects, there are places where the
individual reader wants more information or clarification. While pulse
duration is discussed, on page 42 the term flip angle is suddenly tossed
in without definition. Similar lapses in terminology occur elsewhere.
Thus, one suddenly is awash in coherence and coherence transfer which
are concepts not defined anywhere that | can find. | worked the first
. application problem(6.1) and found that the assignments for H2 and H3

- needed to be reversed and that the chemical shift for H10 looked more
like 7.54 ppm than 7.51.

Having said that, | find this to be my single most used book on 2-D
NMR. For those who have started to produce 2-D spectra and want to go
further into the subject, it offers an inexpensive entre' into the recent
literature with many good examples.

W.B.S.
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'I‘tus is true in both phosphate and borate buffer.

1757108 * 1D

Georgia State University

University Plaza « Atlanta, Georgia 30303

Department of Chemistry
May 16, 1989
(received 5/20/89)

Bernard L. Shapiro, Ph.D.
966 Elsinore Court
Palo Alto, CA 94303

Dear Dr. Shapiro:

In conjunction with our studies on the factors which control electron transfer in
cytochromes, we have been interested in the motions of various forms of horse heart cytochrome c.
We have recently found that the alkaline form of this protein (that appearing with an apparent pK,
of about 9.5) is not one, but two new forms of the protein ("NMR Study of the Alkaline
Isomerization of Ferricytochrome c¢", X. Hong and D.W. Dixon, FEBS Lett., 1989, 246, 146-148).

Our very recent work in this area at 400 MHz (Varian VXR-400, Georgia State University)

and at 600 MHz (General Electric Omega 600, Emory University) has allowed us to establish more

connectivities. Two additional spin sets, each with four resonances, can be seen in the COSY
spectrum (45 °C; spin set 1: 14.8, 9.4, 10.6 and 3.58 ppm; spin set 2: 14.3, 9.0, 10.6 and 3.61

ppm).

Of the peaks in these spin sets, the two at 14.3 and 14.8 ppm are most clearly seen. The
chemical shifts indicate that protons responsible for these resonances are near the ferric heme
moiety. These peaks integrate to two protons each (with respect to the heme methyl resonances of
the alkaline forms of the protein, which are found in approximately equal amounts at 45 °C).

The alkaline form of cytochrome ¢ is thought to have a lysine as the axial ligand and there
is evidence that more than one lysine can assume this role. The chemical shifts and integrations of
the spin sets reported herein are consistent with assignment of these as due to two different axial
lysine moieties. However, alternative interpretations (i.e. that these are due to other spin sets near
the heme such as the heme propionates) are not yet eliminated.

Sincerely yours,

Dabesy Kl Dixan g Rl

Dabney White Dixon Xiaole Hong

'H NMR of cytochrome ¢ at pH 9.25
(45 °C; u = 0.1 M phosphate in D,0,
600 MHz). Resonances due to native
form of cytochrome c: A and G,
heme 70. propionate; D, His-18 B.
Resonances due to alkaline forms: E
and F: ring 3-Me of two forms of
protein; B and H: spin set 1; C and
H: spin set 2.
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ATTENTION BRUKER & IBM INSTRUMENTS
NMR USERS

SPECIAL SALE — LIMITED INVENTORY
MR Resources has purchased |BM Instruments’ NMR Inventory. This stock is original BRUKER equipment and is fully
compatible with all Bruker and IBM Instruments NMR spectrometers.

INVENTORY LIQUIDATION — We have a number of Aspect Computer Boards, disc drives, and other NMR units and
accessories for sale now. Most brand new. Once these are gone, this offer cannot be repeated. One or a few of a kind
only. Check our prices! Immediate delivery. 90 day warranty.

QUANTITY ITEM PRICE
1 only PROCESS CONTROLLER Board for A-3000 $8995
5 only ARRAY PROCESSOR, Model M247, for A-3000 7995
M247P, with supplementary power supply 8500
7 only FT PROCESSOR Board, Model M00946, for A-3000 (dramatically increases CPU 3500
processing speed)
1 only SERIAL INTERFACE Board, M249, for A-3000 995
2only ANALOG OUTPUT Board, Model M03755, for A-3000 to drive Bruker Analog Plotter 995
5 only ASPECT 2000A Complete Computer System. Upgrade your old 2000! [Reconditioned] 19,995
With trade-in of A2000 16,995
With CDC 96 Mbyte disk drive, package price 21,995
With CDC 32 Mbyte disk drive, package price 21,495
With MR MDD-160F 167 Mbyte NEC Disk Drive and 8" floppy drive, special price 28,595
3 only ASPECT 3000 Complete Computer System [Reconditioned] 29,990
With one of above disk drives, package price CALL
6 only TEXAS INSTRUMENTS SILENT 703 TERMINAL 525
8 only TEKTRONIX, Model 608 XY DISPLAY MONITOR : 2995
10 CDC 32 Mbyte disk drive, for Aspect 1995
9 CDC 96 Mbyte disk drive, for Aspect 2495
5 only HOUSTON 8" single pen digital/analog plotter - LIKE NEW! 850
4 only WATANABE 12’ 4-pen drum PLOTTER, Model 4736. Serial or parallel interface. LIKE NEW! 2498
30 PROBES: Single frequency, dual frequency, and broadband VSP type. 80-300 MHz. CALL
For super-con and iron magnets.
5 VT UNITS, like new CALL
4 only PTS-160 FREQUENCY SYNTHESIZER [reconditioned] CALL

All above original equipment units carry 90-day warranty. All are complete with necessary cables, installation instructions, and accessories. Custom
installation available at MR’s standard low rates. Prices FOB Gardner, Massachusetts. Prices subject to change without notice.

ADDITIONAL EQUIPMENT DON’T FORGET
® Transmitters/Pulse Amplifiers In addition to these great specials, MR Resources also
e Decoupler Units offers parts and accessories for NMR/MRI facilities,
® Console Power Supplies including non-magnetic tools, gaussmeters, RF components
 Shim Power Supplies CALL FOR and test equipment, European style AC plugs, and cryogenic
¢ WM-300 reconditioned spectrometer PRICES! services. MR Resources is one of the industry’s largest
* WP-60 reconditioned spectrometer distributors of low cost cryogens. We also repair transfer
* Other reconditioned NMR spectrometers for sale lines and dewars. Call for quotations and catalog.

MR also reconditions and upgrades ageing Bruker
and IBM Instruments NMR Spectrometers. Do you have a
SPECIAL OFFERS spectrometer for sale? MR Resources buys used spectro-

) meters! Call for quotation.
BRUKER AC-200 Complete NMR Spectrometer with

Aspect 3000, including array processor and process con-
troller. Fully broadband. Complete with Sample Changer,
Probes, and Magnet. BRAND NEW! Including installation

andwarranty . ........ . $195,000 g‘gﬂggf)’(uéggsy inc.

, 158 R MAIN STREET
IBM NR-80 Complete NMR Spectrometer, iron magnet. GARDNER, MASSACHUSETTS 01440

L
With all accessories. BRAND NEW! Including installation I I (508) 632-7000
ANAWAITANY « + oo oo $ 90,000  NESOURCES (800) 443-5486

CONTACT OUR SALES DEPARTMENT FOR FURTHER INFORMATION.












When the Challenge
1SResearch,

the Choice is

Designed for MR Spectroscopy.and.fmaging by MR

the FUHY Capable, Researchers, the First Truly Accessible System that Really
: Puts Users First. o
Cost-Effective, | L
. With the VIVOSPEC SPECTROMETER, you get a full range of spectroscopy and
ACCCSSlble _ imaging features and functions, including—

¢ MULTINUCLEAR SPECTROSCOPY AND Consider the Research Challenges Already

™ : IMAGING CAPABILITY Being Addressed:
VIVOSPEC Magnetlc ¢ TRANSFORMED SPECTRA IN REAL ¢ METABOLIC STUDIES

. TIME FOR SHIMMING * MUSCULOSKELETAL STUDIES
RCSOﬁaﬁCCIﬁIa—glﬂg .. ®HETERO- AND HOMONUGLEAR . . .. ... - NEUROLOGICAL STUDIES ... - ..
DECOUPLER OPTIONS * ISCHEMIA STUDIES
S CCtI’OfIlCtCr New o+ OPTIONAL SELF SHIELDED GRADIENTS ~ ® PHARMACEUTICAL STUDIES
p . ... and much more. o ANESTHESIA STUDIES
N , o P s IN-VITRO STUDIES
- Discoverthe Savings- - - - -+ -

’ L;ow loss cryostat for reduced cryogen ponsumptiori
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OTSUKA ELECTRONICS (U.S.A.)INC.  1RAYMONDDRIVE « HAVERTOWN, PA19083U$A . (2.15)789-7474 » FAX (215) 789-8081



369-48

POSITION AVAILABLE

A post-doc position for a period of at least 1.5 year is available to do research on the 3D
structure of lipase enzymes. The laboratory is equipped with Bruker AM500 and WM360
spiact_romctcrs and has good computational facilities for structure analysis of proteins in
solution.

The work includes use of 3D NMR, use of labelled compounds and engineered enzymes.
The project is part of a collaboration with an industrial laboratory. '

Please contact:

Prof. R. Kaptein
Department of Chemistry
University of Utrecht
Padualaan 8

3584 CH UTRECHT

The Netherlands

Phone: +31-30-533787

NMR SPECTROSCOPIST - BOEHRINGER INGELHEIM PHARMACEUTICALS

REQUIREMENTS FACILITIES AVAILABLE
o Ph.D. in Chemistry or Biochemistry with 2 years a Bruker AM-500 (recent vintage:
postdoctoral experience desirable indirect detection, SEU, etc.)
o Working knowledge of current 2D NMR methodology o Bruker AC-270
a Experience in assigning NMR spectra of and a Bruker WM-250
determining solution conformation of proteins a Bruker WP-100 (13C high-resolution
o Structure elucidation skills - - solids)
o Excellent interpersonal skills a Computer for off-line data processing
o Excellent speaking and writing skills a Molecular modeling capabilities
CONTACT LOCATION
Mr. Jim Conklin, Employee Relations, R&D Scenic New England with easy access
Boehringer Ingelheim Pharmaceuticals, Inc. to New York City and all-season
90 E. Ridge, P.O. Box 368 recreation areas.

Ridgefield, Connecticut 06877

Boehringer Ingelheim Pharmaceuticals, Inc. is an Equal Opportunity Employer: m/f/h/v.
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Position Available

A NMR Spectroscopist in the NMR Facility of the University of Missouri is
immediately availbale. The candidate should preferably have a Ph. D. degree or
comparable experience. Expertise in modern 2D and high-field NMR
techniques is essential, knowledge of software and RF electronics highly
desirable. The spectroscopist will have opportunity to conduct independent
and/or collaborative research. Salary is commensurate with qualification.
Interested applicants should send their applications and arrange for at least 2
letters of reference to be sent to

Professor T. C. Wong
Department of Chemistry
University of Missouri
Columbia, Missouri 65211

Inquiry can also be made by calling (314) 882-7725, or by BITNET:
CHEM1060@UMCVMB. University of Missouri is an EO/AA Employer.

TECHNICAL SALES REPRESENTATIVE

Cambridge Isotope Laboratories, a leading supplier of stable isotope
labeled chemicals, has a key position available in its field sales group.
The position involves direct interaction with established university and
industrial laboratory customer base through sales visits, attendance at
technical conferences and telemarketing, and contribution to overall
sales strategy and marketing efforts. 30-40% travel is required.

Ideal candidates will have an M.S. or Ph.D. in Chemistry or Biochemistry
(B.S. is minimum requirement), 2-4 years sales experience, and excellent
communication skills.

Located 12 miles north of Boston on Route 128, CIL offers an excellent
salary, stock option and benefit package, and the opportunity for
personal and professional growth.

Please send resume and salary requirements to Maureen Duffy.

Cambridge Isotope Laboratories, Inc.
20 Commerce Way, Woburn, MA 01801



369-52

S United States Agricultural Midwest Area 1925 Linden Drive West
{3&) Department of Research U.S. Dairy Forage University of Wisconsin
Agriculture Service Research Center Madison, WI 53706
608-263-2030
FTS 364-5240

(608) 264-5407
E-Mail RALPHJ@VMS.MACC.WISC.EDU
November 22, 1988[?]
Dr B.L. Shapiro (received 5/19/89)
966 Elsinore Court , .
Palo Alto, CA 94303

Dear Dr Shapiro,
NMR-Tube Reactions

Although NMR users with a biological bent often follow metabolites etc. in crude media in an NMR
tube, organic chemists are more apt to only run spectra of purified compounds. It may be that I
had unusually good access to NMR while in New Zealand, but I like to do a substantial number of
my exploratory reactions right in an NMR tube. After all, you know straight away if the reaction
has gone, and if you have the product you expect. It can avert an unnecessary work-up.

NMR-tube reactions have an added benefit. Because NMR gives detailed an often unequivocal
structural information, it can prove your claim in a controversy. The example here involves qui-
none methides, e.g. 1 of lignin (model) compounds, e.g. 2. These quinone methides have developed
an aura of mysticism. They are reported to be extremely reactive with anything slightly nucleo-

_ philic, and extremely unstable. Some

of a range of these, and by determining
their conformations in solution by NOE
experiments. But the misconceptions
remain. One in particular is the com-
monly held belief that HO- will add nucleophilically to a quinone methide (in base), and there are
plenty of reports in the literature attesting to this. [The reason that these reports are incorrect will
not be dealt with here, but simply involves the unexpected stability of the quinone methide under
the reaction conditions, and the work-up procedure used]. I tried for many weeks to add HO to
these quinone methides and simply could not get it to happen. I am not that lousy a chemist and .
the explanation is simple — the quinone methides really don't have any interest in adding HO-.

But how do you convince researchers of that when they are under the misapprehension that
quinone methides will react with anything. How do you demonstrate unequivocally that the qui-
none methide is stable under these conditions? Well, by NMR of course! '

OMe

years ago we surprised some research- o CH, o N CH, o _
ers by obtaining very nice NMR spectra o o o
Me Me Me
—= _NoH |
OMe OMe
H ) H
2 1

~“The figure illustrates the preparation of a precursor bromide and then the quinone methide (over
~NaOH) right in a NMR tube. The reaction was just done in CDCI, (CD,CI, would have been prefer-

able as it doesn’t react with base) and the NaOH was simply added in H,0 as shown. The quinone
methide is cleanly formed (see spectra). After 1

hour (the reaction time people usually use) the ” ]
spectrum is identical - the quinone methide is OH'/H,0
still intact. After 24 hours in fact, there is little e~

degradation. Rather than reacting rapidly with . . .
base as was traditionally expected, it seems mé«@ —> *@y@ —> o’©

that storing these quinone methides over base
is a good way to prolong their lives!

2 i 1
Sincerely, u L/ v

ol b/

John Ralph (spectra on next page)



369-53

C
) N S .

- xff

OH 4p

OMe

\W' CMe
'H_z_b_

P A_

T y T " T " T y T y T y T
4.0 2.0 0.0

PPM

Spectra from the NMR-tube reactions described in text. a) erythro-2b starting material. b) after adding
TMSBEr, the bromide 4b is formed, initially as the threo isomer. 1somerism over 30 minutes gives ca. 50:50
threo:erythro. c¢) Adding NaOH in H,O (correct - no deuterated materials) generates the quinone methide 1b
very cleanly. Note that the increase in intensity in the CHCI, peak is from reaction with the undeuterated
base. This QM solution is stable for about a day under NaOH!
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Position Available: NMR Spectroscopist
The University of Delaware Department of Chemistry and Biochemistry seeks a
person with Ph.D. or equivalent experience for the position of NMR Spectro-
scopist. Duties include maintenance of NMR and ESR instruments, obtaining
spectra, .supervision and training of users, and aiding users with the planning
and interpretation of NMR experiments. This is not a faculty position, but the
spectroscopist is permitted to do independent and/or collaborative research and
may apply for research support. Equipment includes: Bruker WM250, Bruker AM250,
Bruker MSL-300, Chemagnetics ml00S, Varian E-9 ESR, and two older NMR spectro-

meters, slated for replacement. Position is available July 15 of this year.
Applicants should write to:

Joseph H. Noggle
Department of Chemistry and Biochemistry
University of Delaware
- Newark DE 19716 :
The University of Delaware is an equal-opportunity, affirmative-action employer.

Schering—Plough Research

86 Orange Street (B-9-B), Bloomfield NJ 07003

Schering-Plough Research has available a postdoctoral position

which offers an outstanding scientist the opportunity to develop NMR
techniques to probe the structure of recombinant lymphokine proteins
generated by the Biotechnology group. The successful candidate will
have a background in two dimensional NMR of biomolecules and in
offline data processing and structure generation techniques.
Additional experience in protein handling techniques and/or
familiarity with a graphics workstation environment would be an
advantage. State of the art NMR instrumentation (GN-500, XL-400,
XL-300, XL-200) and computational facilities (SUN SPARC, SUN 3/60,
CONVEX C-210, SILICON GRAPHICS IRIS) with appropriate software (FTNMR,
dSPACE, SYBYL, AMBER) are available.

To explore this opportunity, contact David Dalgarno

(201/429-3926) or Andy Evans (201/429-3957).
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TAMU NMR Newsletter

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

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 without delay, 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. Ihope 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.L.S.

1 May, 19 May 1989.

Incrediblz Important Notice - Again.

When a Newsletter subscriber/participant lets his (rarely hers) subscription lapse by ignoring the pink ‘Reminder’ and
‘Ultimatum’ notices, the name is removed from the mailing list according to our time-honored recipe (g.v.). More often
than not, this is followed by remorse and a feeling of deprivation by the erstwhile communicant. This in turn usually results
in a late technical contribution being sent in, with the request for reinstatement on the roles of the righteous. While I am
willing to accomodate the tardy (with whom I readily identify), doing so makes a non-trivial amount of extra work. Extra
work makes me grumpy, for it cuts into the time for other more valued activities. Thus deprived I tend to be uncharitable.

Therefore, to aid in keeping subscriptions in good standing, the following practice is now in effect: For the issue of the
month after an ‘Ultimatum’ notice is sent out, the mailing label will be adorned with a large red dot or circle. This
decoration means that no further issues will be sent until a technical contribution has been received. Please respond
without delay to the receipt of a red dotted issue and save me the trouble of removing and re-adding your name from the
mailing list. Better, of course, is to respond to the ‘Reminder’ or ‘Ultimatum’ notice. Thanks for your cooperation.

B.L.S.
22 March, 19 May 1989.











