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Regulation and Discase; Protcin Folding, Structure and Function; Sec Newslctter 384, 46.

Contrast-Enhanced Magnetic Resonance, a workshop of the Society of Magnetic Resonance in Medicine, Napa, California, May 23-25, 1991; Contact:

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

Tenth International Mecting on NMR Spectroscopy, St. Andrews, Scotland, July 8-12, 1991; Contact: Dr. John F. Gibson, Secretary (Scientific), The

Royal Socicty of Chemistry, Burlington House, London W1V 0BN, England.
International Conference on NMR Microscopy, 1lcidelberg, Germany, September 16 -19,1991; Sce Newsletter 385, 28.
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University of Turku

Kalevi Pihlaja
Professor, Dr.
Physical Chemistry

Dr. Bernard L. Shapiro
TAMU NMR Newsletter

966 Elsinore Court

Palo Alto, CA 94303, U.S.A.

October 12, 1990
(received 10/24/90)

2DNMR STUDIES OF RING-CHAIN EQUILIBRIA IN HYDRAZONES
Dear Dr. Shapiro,
The reactions of ortho-aromatic carbonylic acid hydrazides with

simple kitones give condensed triazepinones and/or open-chain hyd-
razones:

(I)\ R'\ r (l) )OI\ -\
N~ R +/c=o ™~ \N/R N -
(L]
AD ] — B Ar) l = Ar l
NH NH N R!
2 ~
g NH,, N . NE, e
R 2
H \ "
L Rll R -
I R''= Me, X=H; II R''= Me, X=Cl; IIT R',R''= cyclohexyl, X=H;
IV R''= iPr, X=H; V R''= tBu, X=H; VI R''= tBu, X=Cl; VII R''= Ph,

X=H. I,ITI,IV-VII R' = Me.

The tautomerization in CDC1, solution’ has been stated to depend
on N-substitution and on the consequent conjugation, steric hind-
rance, ring closure and so forth1 13

Complete variable temperature “H and C NMR chemical shift as-
signments of compounds (I-VII) enable us to draw a combined map for
the conformers and tautomers, which are present up to four compo-
nents in the equilibrium mixtures:
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A combined use of standard one-bond and long-range 14-13¢ chemi-
cal shift correlation 2D experiments (in CDCl., on a Jeol GX-400
instrument) was crucial for the above purpose. The above experi-
ments were optimized to 12.5 Hz response (40 ms and 20 ms compromi-
sed values for T, and T, delays) to help us to see three-bond C,H-
trans-correlations with"a satisfactory removal of the direct C,H-
correlations.

At room temperature I and III adopt the Rl ring form with a qua-
siaxial H-10 in agreement with the crystal structure determined for
I. The stabilization of this single ring form was indicated by the
presence of a cross peak (cig.) for C-7/H-9 and its absence for
C-7/H-10 in 2D long-range 1y-13¢’ correlation spectrum, as well as
by the sharp H-8 and broad H-11 signals.

The behaviour of IV-VI at room temperature provides an example of
the importance of the relative sizes of the R'' substituents in de-
termining the conformational preference in the seven-membered hete-
rocyclic system. Thus, IV exists in a two-component equilibrium
(R1+01) whereas V and VI represent a more complex three-component
equilibrium (R1+01+02) due to the enhanced steric crowding even in
R1.

A completely opposite trend was found for VII (R''=Ph) where the
effective volume of the Ph substituent is even smaller than that of
a methyl group thus changing the conformational energy difference
between the two ring forms in favour of R2. Two sets of signals we-
re observed (except for C-methyl) at room temperature correspon-
ding to the complete four-component equilibrium shown above with a
predominance of R2 agd Ol. ngs enabled us to find an extremely
strong shielding of "H and C signals of the N-methyl (2.23 and
16.9 ppm vs 3.40 and 39.0 ppm, respectively) due to the anisotropy
of the Ph ring, the "deshielded shifts" being almost equal to those
for the ring forms of the other compounds studied. The three-bond
C,H~correlation mentioned above as well as C-6/H-2 and C-1/H-11
correlations were again necessary for spectral assignments. The
latter c.p. and the shift of H-2 signals to 7.6-7.8 ppm caused by
an anisotropy effect of the carbonyl group also speak for the hin-
dered rotation of the aryl group and its coplanarity with the car-
bonyl group due to intramolecular hydrogen bonding.

The first process to freeze out in the case of VII was the E,Z
isomerization around the C=§ bond aE3about -20°C and three sets of
signals were appeared in “H and C NMR spectra. At ca -40°C the
signals of both ring forms could also be observed and the presence
of a four-component equilibrium was confirmed. Further 1D and 2D
experiments are in progress in order to clarify better the influen-
ce of different substituents on the phenyl ring and other factors
on the above equilibria.

1. Ga&l, M., Tihanyi, E. and Dvortsak, P. Acta Chim. Hung. 123,
55-61 (1986).

L/A(fca¢1a /;“bb“¢¢/

Dr. Mario Simeonov Dr. Ferenc Fulép Dr. Kalevi Pj
Bulgarian Academy Albert-Szent-Gyorgyi Univ.
of Sciences, Sofia Medical Univ., Szeged

Univ. of Turku Univ. of Turku







Electrical Specifications: Models:

Frequency Range

Pulse Power (min.) into 50 ohms

CW Power (max.) into 50 ohms

Linearity (+1dB to 200Mhz)
(To 220MHz)

Gain (typ.)

Gain Flatness

Input/Output Impedance

Input VSWR

Pulse Width

buty cCycle

Amplitude Rise/Fall Time

Amplitude Droop

Phase Change/Power Output

Phase Error Overpulse

Noise Figure

Output Noise (blanked)

Blanking Delay

Protection

Supplemental Characteristics:

Connectors (on rear panel)

Indicators, Front Panel

System Monitors

Front Panel Controls

Cooling
Operating Temperature
A.C. Line Voltage

A.C. Power Requirements
Package

Size (HWD, inches)

Model 3200 Series

6 - 220 MHzZ, Pulsed,
SOLID STATE, RF Power
Amplifier Systems

3200 3205
6 — 220 MHz
1000W 300W
100W 30W
0-800W 0-250W
0-600W 0-200W
65dB 60dB
+4dB +3dB
50 ohms
< 2:1 .
20nS
Up to 10%
200ns typ. 150nS typ.
5% to 10mS typ: 7% max

10° to rated power typ.

4° to 10mS duration typ.

11dB typ. 8dB typ.
< 20dB over thermal

< 5uS on, 2uS off, TTL signal

1. VSWR- will withstand infinite
VSWR at rated power

2. Input overdrive- up to +10dBm

3. Over duty cycle/pulse width

4. Over temperature

1. Input- BNC (F)

2. Output- Type N (F)

3. Blanking—- BNC (F)

4. Interface- 25pin D(F),EMI filtered
1. Peak power meter 5. CW Mode
2. Over temperature 6. Overdrive
3. Over duty cycle

4. Over pulse width

1. Thermal

2. DC power supply fault

3. Over duty cycle

4. Over pulse width

1. A.C. power 3. Duty cycle
2. Pulse width

Internal forced air

+10 to 40°C

120/240 VAC, +10%, 50-60Hz

(3200, 220/240V only)

2000 watts 700 watts
Rack Mount

12.25%x19%x24 5.25x%19x%x24

1127 S. Placentia Ave. ¢ Fullerton, CA 92631 o (714) 680-4936 ¢ FAX 714-871-2453
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Varian GmbH, Posttach 1114 35, Alsfelder Strafe 3, 6100 Darmstadt 11
NMR-Abteilung

Telex 419 429, Telefax (06151) 703200
Telefon (0 6151) 703-0

Dr. Bernard L. Shapiro
TAMU NMR Newsletier

966 Elsinore Court

Palo Alto, CA 94303, U.S.A.

(received 10/15/90)
Oct. 1 1990

MAS-Spinning of Rubber to averagé homonuclear dipolar Interactions

Dear Dr. Shapiro,

Rubber and some other elastomers are somewhat on the fascinating borderline between
liquids and solids (from the viewpoint of the nuclear spins). It is well established to
perform 13C¢ CP/MAS studies to obtain highly resolved carbon spectra for chemical
analytical purpose and 1o study the cross polarization dynamics (consult your tyre
manufacturer) to learn about the physical structure (1). However we have done very
simple TH 1D and 2D experiments which are able to do a similar job. With emphasis on the
techniques but not on the sample (a typical commercial rubber product) we like to highlight
some features of these experiments done on a Varian 400 MHz Unity spectrometer.

Fig. 1) Fast sample spinning is essential to obtain TH spectra which show resolution with
respect to different chemical shifts. The experiments clearly show that dipolar coupiing
among the protons is averaged out to a large extent when spinning arcund 10 kHz. For these
experiments a 5Smm probe based on the Jakobsen design (2) was used and there where no
problems to spin the granular rubber stuff (particle size approx. 1mm). We were not able to
see J coupling. Additional multiple pulse line narrowing schemes did not improve the

resolution. The results can be interpreted in terms of chemical structure similar to the 13¢
data.

Fig. 2) Once resolution on the chemical shift scale is obtained one can play with TH 2D
exchange experiments of the NOESY type. The experiments show that there are different
characteristic times for the buildup of cross peak intensity for the different connections.
These data contain information about molecular structures and distances in these rubber
phases.

Note that due to the high sensitivity only basic phase cycling is necessary and the
experimental times both for 1D and 2D are quite short since the T¢s are not too bad.

(1) R. A. Komoroski (Ed.), High Resoiution NMR Spectroscopy of Synthetic
Polymers in Bulk, VCH Publishers, Inc. Deerfield Beach, Florida (1986) '
(2) H. J. Jakobsen et. al., Poster WP 19, 315! ENC Asilomar April 1990

Sincerely Yours

AN

Peter Meier
NMR Applications Laboratory
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Fig. 1) 400 MHz 1H spectra of a synthetic rubber at ditferent spin rates (5mm MASS rotor)
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Fig. 2) 400 MHz TH NOESY spectra at a spin rate of 7.5 kHz
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CIBA—-GEIGY

CIBA-GEIGY Corporation
Summit, New Jersey 07901

Professor Bemard L. Shapiro October 1, 1990

TAMU NMR Newsletter (received 10/18/90)
866 Elsinore Court

Palo Alto, CA 94303

"Non-invasive 31P NMR Spectra of Rat Liver in vivo; Standardization of Gradient Current and
Animal Weight"

Dear Professor Shapiro:

A gradient controller system (based on a design reported by J.J.H. Ackerman, private
communication) was constructed in our laboratory for use with our Varian XL-400 NMR
spectrometer. This gradient system was used in conjunction with a home built surface coil probe
[Gonnella and Silverman, J. Mag. Res. ,24 (1989)] to destroy surface signals allowing detection
from deeper lying sample. Qur in vivo studies on rats successfully demonstrated that 31p NMR
spectra could be obtained from rat liver without contamination from surrounding muscle and
without surgery (figure 1). However several factors needed to be considered before this
technology could be used in an actual therapeutic study.

The first item which had to be considered was the size of the rat, which must be limited by the
physical dimensions of the coil. The radius of the surface coil determines the depth of the sample
from which signal can be obtained. The thickness of the abdominal muscle varies in the the
animals depending on their size. Thus in very large animals, the gradient coil is not capable of
randomizing the signat from the entire thickness of the muscle. Furthermore, the surface coil used
in these experiments cannot receive signal from liver of large rats because the distance between
the coil and liver is too large. On the other hand, very small animals were also not suited to these
experiments. This was due to problems obtaining the ideal adjustment of the surface coil size and

gradient current which would allow observation of 31P NMR signals from the liver.

In order to establish an appropriate weight range needed to obtain in vivo 3P NMR spectra of rat
liver without surgery, animals weighing 150g to 400g were tested. Use of the gradient coil on rats
smaller than 200g produced very weak signal from the liver, while for rats larger than 275gq, it was
difficult to completely randomize the signal from the abdominal muscle. We found that weights of
220g to 275g were the best for the non invasive examination of rat liver and required gradient
current from 1.0 to 1.5 amps with a pulse duration of .001s. With this weight and current range, no
contamination from abdominal muscle was observed (absence of phosphocreatine) and no
compromise in signal area occured.

The puise sequence, which was written for the Varian XL-400 and used in these experiments, is
given in figure 2.

Hence we have determined standard conditions for conducting non-invasive 31P NMR evaluation
of rat liver using a gradient controller system fitted to a conventional vertical bore spectrometer.
This technology can now be applied to a therapeutic study.
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figure 1

?-3]1 XMR Spectra cbtained {rom a rat in vivo:

{(a) rat abdominal muscle
(b) Rat liver from imtact animal
(c) Rat liver surgically exposed

"PULSE SEQUENCE FOR HAHN PXN EDQ COMPINED MITH MULSED SURFACE MIENT.

"WS
2998
2993
2996
2997

Z992 NINA SBOELLA 6-21-87° —
PROCEDURE PULSESEQUENCE j
VAR TALMRERL )

BEGIN

GETVAL(TaU. ‘Tau @
P11a2. CePw; FUTVAL (P1. 'P1

“FHASE ZYCLING™

Hm._Ji'l_'JL\':W

" . )

(o2 = 20y}

HLV(CT.V1)s MLV (VI V1)1 "V1=0000111122223I333~

MODACT. V21t ADD(V2.VL,V2)y
DBL(CT.J/3): ADD(VI.VI.OPHYY =

“POEPARATION FERICD®

STATUZ &y
HSDELAT:D1)3

=PULSEZ"

STATUS B 1
RGPLASE-FPW.VI.ROF1. RDFI.)’
SP1CMNg

DELAY "-'HJ))

SP1JFF3

RGP\I.SE(P] V2.ROF1. R[FZ)’
SP10%g SPIONg
ODELAY(Ta) s

SP1OFF;  SP2OFFy

“DETECTICN=
STATUS O H

ENDj3
n-L

~V2=012Z3123023013012"
OPH=020213132023131 "

“FIRST RF PULSE™
“TURN POSITIVE BRADIENT FULSE™

“SECOMD RF PULSE™
“TURN ON NEGATIVE GRADIENT P\.I.SE"

figure 2

A

Sincerely,

rd
(e 71

Nina C. Gonnella, Ph.D.

NMR Laboratory






TRIPLE RESONANCE:

1H-{13C},

1H-{15N}

AND 1H-{13C,15N}

Advances in genetic engineering have led to the facile
incorporation of stable isotopes in biochemically significant
materials. Double-labelling permits very specific NMR
studies and often these require the ability to pulse and/or
decouple nuclei such as 13C and 15N simultaneously within
a pulse sequence. Here, UNITY-600 MHz proton spectra
illustrate this capability on a doubly-labelled compound.
The middle two spectra show separate 13C and 15N

decoupling, while the top spectrum shows simultaneous 13C

and 15N decoupling.

UNITY's symmetric RF architecture provides full capability
on all three channels. Each channel uses identical
transmitters, attentuators and power amplifiers under full
user pulse sequence control. A Varian-designated triple-
resonance probe provides high proton sensitivity and short
pulse widths for all three nuclei. Waveform Generators are
used for flexible user-programmed decoupling sequences
and/or shaped and phase-modulated pulses on any
combination of the three channels.

Tripls Resonancs

no doc,C1) dec,N1S dec, bolh dec

exp2 pulse sequence?! s2pul
SANPLE DEC. 3 uT ACQUISITION ARRAYS
datse Oct 31 98 dn €13 array de2,ds
solvent d2o dof -3590,9 arraydis L]
file exp da srrayed
ACQUISITION dae 1 ] da2
sfrg 599,945 def 153713 1 ann
tn HY dpwr 46 2 any
at 0.648 Les 30.0
np 12164 PROCESSING i de
v 9502.4 fn 26t 1 nan
fb 5309 watlh ] 2 nny
pu 2.6 /L
pu 8.6 werr
tpur 58 uexp vt J\\‘L )
—df“JUL“Sr‘M# by
Lof -6764.,8 wnl
nl 16 DISPLAY .
cl 16 sp 166.3
alock noup 4965.5
gein 9 vs 1206
FLAG [ ]
i n v’ 259
in n hins 42.26
dp - TS 596,00
hs nn  efl 3445.7
rlp 1439.9
Lh 20
ins 1.000
JL\-) L;, dseq vallaié
Gres TV
dn2 his
dpure 44
dnf2 6944
dofe (11]
dseq2 valtzlé
dresd 1.0
de2 arrayed )
des [17]
al  cde ph
L Jo
™ T T T T T T T T T T T T T T T
B ? &6 S 4 3
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MERCK SHARP & DOHME RESEARCH LABORATORIES -

DIVISION OF MERCK & CO., INC.

P.O. BOX 2000, RAHWAY, NEW JERSEY 07065-0900

BYRON II. ARISON, Ph.D. (201) 594-5394
SENIOR INVESTIGATOR FAX: (201) 594-6645
ANIMAL & EXPLORATORY DRUG METABOLISM '

September 20, 1990
(received 10/29/90)

Prof. Barry Shapiro
966 Elsinore Court
Palo Alto, California 94303

On the Occasional Virtue of Carrying Out a Poorly Thought-Out Experiment

Dear Barry,

Recently we were involved in biosynthetic studies on efrotomycin using
doubly labeled [1,2-13CJacetate together with unlabeled glucose in the fermen-
tation medium. Even though the assigned C-13 spectrum had been published
[R. Dewey et al., J. Antibiotics, Vol. 38, No. 12, 1691-1698 (1985)] it was never-
theless felt that an APT experiment could prove helpful in sorting out the
congested HC-O and vinylic regions which would be further cluttered by
13C-13C couplings. The resulting spectrum, part of which is shown in the
accompanying figure, suggested a gross missetting of the phases when
initially viewed on the screen. A more sober appraisal, however, indicated
that the typical evolution time of 7 ms fortuitously results in the 13C-13C
doublets being almost exactly 180° out of phase with the unenriched peaks.
This can be seen in the seven methine signals between 70-92 ppm where the
unenriched peaks are inverted and the flanking doublets associated with the
enriched signals are upright. Note that with the quaternary C-28 near 101
ppm the reverse situation obtains. Thus, the APT experiment did indeed
simplify the analysis but not in the manner we had anticipated.

A planned series of APT experiments varying the delay period to define the
oscillatory behavior of the doublets could not be carried out because of sample
degradation.

At
N

4}%)’0 [ it g Yoo ol bone ~

Byron Arison - Jennifer Nielsen
attachment ' '
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University of Alberta
Edmonton

Department of Biochemistry

Canada T6G 2H7

Professor B.L. Shapiro,
TAMU NMR Newsletter,
966 Elsinore Court,

Palo Alto, CA 94303

474 Medical Sciences Building, Telephone (403)

Fax (403) 492-0886

(received 10/15/90)

1H-15N HMQC's and Proteins

Ve
Dear Dr. Shapiro,

particular heteronuclear technique a local lab favorite.

e
For the better part of the past year we have been using the 1H-1N HMQC
experiment to help in the assignment of an increasingly larger number of peptides and small
proteins currently under study in our lab. The robustness of the experiment, the ease with
which it can be conducted and the high quality of data that it produces have made this

Unfortunately the heavy use of the special power amplifiers and associated
paraphernalia on our Varian VXR 500 has taken its inevitable toll. During one recent
experiment conducted on a rather dilute 0.8 mM sample of E. coli thioredoxin (labelled to
about 70% 15N enrichment) our ENI amplifier sadly "expired" and the experiment was
terminated after just 70 of the 256 increments were collected. With a fair bit of trepidation
and a healthy dose of skepticism the data was, nevertheless, processed and to our great
surprise produced the rather striking spectrum shown below (figure 1). As a comparison
we include the same region of a spectrum (albeit done at a lower temperature and a higher
pH) collected some days earlier wherein all 256 increments were successfully acquired
(figure 2). There is little to distinguish the two and, in fact, it might be argued that the
spectrum depicted in figure 1 is superior in quality to that of figure 2! Indeed the high
quality from this 1/4 complete experiment proved to be so good that it, alone, permitted a

nearly complete assignment of the 15N spectrum of E. ¢oli thioredoxin to be made.
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Figure 1. 'H-15N HMQC of 0.8 mM E, coli
thioredoxin, pH 5.5, 35 °C. Total of 96 scans
and 70 increments, collection time: 10 hrs.
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thioredoxin, pH 7.5, 25 °C. Total of 96 scans
and 256 increments, collection time: 36 hrs.,
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It is also rather interesting to note some of the "fine structure" features evident in
both figures 1 and 2. In particular, a number of very obvious doublets are prominently
featured in these two spectra. We believe these doublets are a manifestation of the large
3JHNo coupling in peptide bonds which are so characteristic of residues in [ pleated sheets
and other extended conformations commonly found in proteins. In fact, the
correspondence of doublets in the HMQC spectra with residues later identified to belong to
B strands proved to be almost 90%. This would strongly suggest that the identification of
doublets in IH-15N HMQC spectra allows the quick and easy identification as well the
simple enumeration of residues involved in [ strand configurations -- a kind of NMR
equivalent of CD or Raman spectroscopy.

So to conclude, it seems that our little brush with misfortune in the form of a
temperamental amplifier and an unexpectedly dilute protein sample has provided us with
some unexpected benefits a few rather useful insights. These might be summarized as
follows:

1) The TH-1SN HMQC experiment can be successfully conducted in about 1/4
time usually allotted without using any special processing requirements.

2) The appearance of strong doublets in an 1H-15N spectrum permits the easy
identification of amino acid residues involved in P strand configurations.

3) The 1H-15N HMQC experiment can be routinely conducted on 15N enriched
protein samples of much less than 1mM.

4) The level of 15N enrichment for protein samples need not exceed 60-70%
(compare the cost of 70% enriched NH4Cl feedstock to 99.9% enriched --
the savings are not inconsequential!)

All the best,

ot et Braae

David S. Wishart Brian D. Sykes



Felix / PC

NMR Data Processing Software

FMR cooperates with Hare Research in providing the
NMR community with Felix/PC (tm) NMR data processing
software and software utilities for IBM compatible PCs.
The software is available in either a 1D or Multi-D package.
Felix/PC is a "toolbox" of NMR data processing routines
which allow the operator to perform all common and many
unusual processing functions. It is an extremely powerful
processing package rivaling many packages on "more
powerful" computers.

1D Package:

* Full range of apodization routines.

* Forward and reverse transforms.

¢ On screen "real time" phasing , expansion and differ-
ence routines.

Several types of baseline correction routines.
Automatic and manual peak picking and labeling,
Total spectrum and "broken” integration routines.
1D data table sizes up to 64K words.

* Complete macro functions.

* "Locate" menuing system.

*  Graphics support for HPGL and Postscript.

1D / 2D Package:

*  Process up to 4 dimensional without transposition.
* 1D data table sizes up to 32K words.

* 2D data table sizes up to 2K x 2K.

*  Color coded contour displays and plots.

Felix/PC requires a 100% compatible IBM PC computer
(8088, 8086, 80286 or 80386) with an with 640 K of memory,
a 80x87 coprocessor, a hard disk and an IBM compatible
CGA, EGA or VGA graphics adapter.

If Felix/PC is to be used with data from NMR spectrome-
ters, data format translation is required. Data format
translation is the responsibility of the buyer. Data format
translation software is available as a separate purchase.

Felix software is also available for other computers such as
SUN and IRIS systems. Felix/PC and Felix is available
from Hare Research for only a small handling charge
($150.00) to all academic and government institutions.
Demo software packages are available.

Data Translation Software.

Both Nicolet/GE and Bruker provide Kermit and X-
Modem data transfer software for their spectrometers.
This software can easily communicate with a PC running
any one of the many software communication packages
using Kermit or X-Modem transfer protocol at transfer
speeds up to 38K Baud.

Once the data is transferred using X-Modem or Kermit
protocols, with FMR's GOSSIP or by any other means,
data translation software packages are available to convert
the Nicolet/GE 1280 20 bit word or the Bruker Aspect 24
bit word into floating point Felix/PC words. Key parame-
ters are also converted from the Nicolet/GE and Bruker
integer and floating point header parameters into the re-
spective file headers for Felix/PC:

* Spectrometer Frequency.

*  Sweep Width.

* Data Table Size.

* Non-Quadrature / Quadrature Data.
Some Varian conversions are available from other ven-
dors. The capability to process several manufacturers'
data with a single software package can make life in a
mixed instrument laboratory easier for many users.

Parallel port 1280 to PC transfers are in development.

BXR Data Transfer & Translation Software

BXR is a set of programs that transfers data files from the
Bruker Aspect computers to PC computers. BXR stores
the data in translated files that Felix/PC can read. Parame-
ters related to data processing are transferred for use by
Felix. Transfer rates of up to 19200 baud are usually
routine (> 100 KBytes per minute). In normal operation
the PC and the Aspect are connected with a communica-
tion cable and the BXR transfer program started on the
PC. The unattended PC then waits for files to be trans-
ferred by the Aspect. There is no need to halt the PC pro-
gram. You can start and stop the transfer program on the
Aspect without stopping and restarting BXR on the PC.
Under this condition, the PC waits for additional files from
the Aspect until you halt it. This is for convenient data
transfers to an unattended PC.



pa

GOSSIP

GOSSIPis anew two-way data transfer program
written by FMR for data transfer between IBM
compatible PC computers and the Nicolet/GE
1280. Data transfers can be done at rates up to

" 384K baud (about 700 Nicolet Words per second
with overhead). This function gives the 1280
user a new spectrum of capabilities:

ﬂ Inexpensive mass data storage. Once the

data is on the PC, large capacity, inexpen-
sive and reliable magnetic and optical disks
and tape backups are abundant. 330 MByte
disks sell for as little as $2000. This makes
long term data backups and personal spec-
tral archives practical.

Many alternate NMR data processing pack-
ages are available for the PC. When GOS-
SIP is combined with data translation soft-
ware and one of these data processing pack-
ages, convenient and inexpensive desktop
NMR processing becomes possible.

n The processed data is immediately avail-

able for direct incorporation into many

popular word processing and desktop pub-

lishing packages.

TMON

With the TMON operating system for the 1280,
transfers to the PC can be done in two ways.

FILTRN - RS-232 transfers can be done
using the Nicolet/GE FILTRN program
from the TMON operating system to GOS-
SIP on the PC. This can be done at rates
up to 38.4K baud (about 700 Nicolet Words
per second with overhead).

NMR Programs (QE, GN and NT) - Trans-
fers can be done from inside the NMR
programs. These programs support fore-
ground and background RS-232 transfers
at rates up to 38.4K baud (about 700 Nico-
let Words per second with overhead). These
transfers can be automated under MACRO
control of the 1280 so that when the ex-
periment is finished the data is automati-
cally transferred. Overnight and/or sample
changer operations can automatically store
copies of the data on a waiting PC.

— —

DEXTER

With the DEXTER operating system for the
1280, transfers to the PC can be done in two ways.

FILTRN - RS-232 transfers can be done
using the Nicolet/GE FILTRN program
from the DEXTER operating system to
GOSSIP on the PC. This can be done at
rates up to 38.4K baud (about 700 Nicolet
Words per second with overhead).

NMR Programs (NT) - FMR provides a
package of software which includes an
overlay for the 1280 NMR program and the
GOSSIP PC program. With this package
transfers can be done from inside the NMR
program IN BACKGROUND and at rates
up to 38.4K baud (about 700 Nicolet Words
per second with overhead).
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l*l National Research Councilt  Conseil national de recherches
Canada Canada

Institute for institut de chimie
Environmental Chemistry de I'environnement

Qttawa, Canada October 12, 1990
(received 10/19/90)

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

577n resonances at variable pH

Dear Barry:

It is possible to concentrate acidic (pH = 1—4) process streams containing
ZnSO, by hyperfiltration so that they may be more economically recycled to a
refining process. The selectivity of the filtration increases with increasing pH. Is
this due to aggregation of Zn** to larger species?

It has been reported that there is no change in ®”Zn chemical shift with
concentration for ZnSO, solutions although there are changes for the chloride,
bromide and iodide.” I have looked at the chemical shifts and line widths of ¥’Zn
as a function of concentration and pH. There is no significant change in chemical
shift. The line widths are listed below.

Conc. (Molar) pH Line Width pH Line Width pH Line Width

1.86 5.47 51.2 4.16 63.4 1.20 66.0
0.93 5.80 31.8 4.37 31.8 1.24 31.8
0.46 6.04 36.6 4.55 22.0 1.29 23.2
0.23 6.15 22.0 4.74 24.4

The conclusion is that there is no NMR evidence for aggregation of zinc
sulphate at higher pH.

Yours truly,
/ -
RPN
S. Brownstein

SB/la

(1) B.W. Epperlein, H. Crager,O. Lutz and A. Schwenk Z. Naturforsch. 29A,
1553 (1974).

FAX (613) 952-1275 C&H&dﬁ'



McMASTER UNIVERSITY

Department of Chemistry

1280 Main Street West, Hamilton, Ontario L8S 4M1
Telephone: (416) 525-9140

FAXMAIL (416) 522-2509

October 10, 1990
(received 10/24/90)

OFFLINE DATA PROCESSING ON A BUDGET

Dr. B.L. Shapiro, Editor
TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA 94303
US.A.

Dear Barry,

We are now up and running on our offline data processing system here at McMaster.
Money is tight, as usual, so we have gone with a transfer over the parallel port from our three
ASPECT 3000's and an old ASPECT 2000 to a bunch of IBM PS/2's, which were donated to
us under and IBM Canada/ McMaster joint project. Joe Laughlin in the software department
at Bruker in Boston was very helpful in getting the FASTRAN software running, so we can
ship data back and forth very reliably now. For one-dimensional processing on the PS/2's we
are using a package called NMR286 from SoftPulse Software (Box 504, Guelph, Ontario
Canada N1H 6K9). This is an excellent program, with all we need for 1D work, and it flies
along pretty quickly on the FI's. On a standard 8MHz AT, an 8K FT takes about 16 seconds,
but on a new 33 MHz 386/387 system this drops to less than a second. We are hoping (!) that
this offline capability will free up more spectrometer time, since people don't have to clutter

up consoles while they work up their data. Next year we'll let you know if this was successful.
All the best.

Yours truly,

Alex D. Bain

Associate Professor of
Chemistry



University of 4301 W. Markham
Arkansas Little Rock, Arkansas
for Medical 72205-7199
Sciences 501-686-6105

October 23, 1990 (received 10/27/90)

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

31p NMR Analysis of Phospholipids in Human Amniotic Fluid

Dear Barry,

Quantitative analysis of phospholipids in amniotic fluid has proven clinically usefut in the
assessment of fetal lung status. The ratio of phosphatidylcholine (PC) to sphingomyelin (SM) in
amniotic fluid, the "L/S ratio", forms the basis of a well-established index of fetal pulmonary
maturity. Clinical assays of the primary amniotic fluid phospholipids are typically obtained from
TLC-densitometry of extracts, but inadequacies in reproducibility and predictivity associated with

this method provide an incentive to investigate the applicability of 31 P NMR. Although sensitivity

and resolution problems hamper analysis of whole fluid, a two-phase solvent-reagent system

developed by Meneses and Glonek (1) substantially reduces 3t P line widths for extracted

phospholipids. In collaboration with Drs. Mark Shifman and Alex Pappas in the department of
Pathology at UAMS, we have recently used 31P NMR of extracts to profile phospholipids in
amniotic fluid from a variety of patients.

Spectra were obtained at 121.65 MHz on a General Electric GN-300 FTNMR spectrometer

using a dedicated 5 mm 3

1P probe (Cryomagnet Systems, Inc.). WALTZ proton decoupling,
temperature stabilization, longer phase settling time, and locking on the deuierium resonance of

CDCI3 were utilized (2) to reduce linewidths below 1 Hz. Extracts were initially run in CDCI3—

MeOH-D50 (10:4:1), using Cs4EDTA to remove polyvalent metal cations from the organic phase
(1). This system did not adequately resolve SM from phosphatidyiserine (PS), but adjustment of
the solvent composition to a ratio of 63:14:4 afforded sufficient resolution for our purposes.

The spectra in Figs. A-C, obtained from three different patients, represent an approximate
gestational progression of phospholipid profile. They range from an “"immature" spectrum with a
low PC/SM ratio of 1.1 (Fig. A), through a transitional spectrum with increasing PC/SM (7.9) and
minor phospholipids (Fig. B), to the unambiguously "mature” lung profile of Fig. C (PC/SM=21).
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High PC/SM ratios with detection of phosphatidylglycerol (PG) indicate fully functional fetal lung
status.

We find that the 31p NMR-derived PC/SM ratios reflect the gestational rise in total PC,

including the more surface-active (and clinically relevant) saturated fraction ignored by the
commonly-used cupric acetate TLC visualization method. Sample preparation time is comparable

fo that for TLC-densitometry, and data acquisition by 31p NMR is more rapid in some cases. To
date, we have examined 33 patients and found better correlation with gestational age for 31p

NMR than for TLC-densitometry. The predictive capacity of this method remains to be established
by studies where clinical status is more rigorously defined.

1. P.Meneses and T. Glonek, J. Lipid Res. 29, 679 (1988).

2. H. T. Edzes, T. Teerlink, and J. Valk, Abstracts, 8th Annual Meeting, Society of Magnetic
Resonance in Medicine, Aug., 387 (1989).

Sincerely,

Z forl fomes
Richard A. Komoroski John M. Pearce
Associate Professor of Radiology and Pathology , Research Assistant
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An automated run using MACRO mode operation on a sample of 32 mg of quinidine in 0.5 ml chloroform-d
(0.20M). Data were obtained using the 5 mm broadband probe. 'H, "C, APT and phase sensitive 20 data were
collected, processed and plotted—including the 20 contour—in only 8.2 min.
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BERKELEY * DAVIS « IRVINE » LOS ANGELES » RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA °* SANTA CRUZ

UCD NMR FACILITY DAVIS, CALIFORNIA 95616

November 7, 1990
(received 11/9/90)
Dr. Bernard L. Shapiro
TAMU Newsletter
966 Elsinore Court
Palo Alto, CA 94303

RE: Successful Installation of Omega Spectrometers;
Alert to Omega Users of Repetition Rate Problems

Dear Dr. Shapiro:

Within the last year we have had two new GE-NMR Omega high resolution
spectrometers, an Q-300 and an Q-500, successfully installed here at the UCD NMR Facility.
They are currently being used for a wide variety of multinuclear and 2D experiments such as
COSY, NOESY, TOCSY, ROESY, and HMQC. Systems studied to date include paramagnetic
heme proteins, diamagnetic proteins, carbohydrates, nucleic acids, and natural products.
Overall, we are quite satisfied with the performance of both the Q-300 and Q-500.

Recently we have been working to optimize the simple absolute mode COSY experiment
on model paramagnetic porphyrin and chlorin systems, for the purpose of applying what we
learn about data collection and processing to our paramagnetic protein systems. Figure 1 is a
COSY spectrum collected on the Q-300 of a model chlorin, Fe-pyropheophorbide a (CN),, with
T1 values from 10 to 150 msec. All expected spin connectivities are seen. Although this data is
processed with a magnitude calculation, other datasets collected in phase-sensitive mode have
shown exceptionally flat baselines over large bandwidths, a great asset for our studies of
paramagnetic systems.

However, experiments just completed to study signal-to-noise as a function of rapid
repetition rates for the model system have revealed a serious limitation of the Omega systems:
the pulse sequence recycle time is actually longer than the value set by the user. For example,
we set up a series of COSY experiments with repetition rates of 8 to 110 times per second, but
manual timing of ty blocks clearly showed us that the actual rates were only 7 to 32 times per
second, with an average 21 msec of 'extra’ recycle time added on by the computer (the pulse
train itself is accurate as determined on an oscilloscope). Further, we found that additional
recycle time was added for all pulse sequences examined (one-pulse, COSY, TOCSY, etc.),
although the amount of added time varied with the particular experiment, reaching 160 msec
for TOCSY. GE-NMR has been notified and we understand they are actively working to achieve
a solution of the problem for the Omega-PSG spectrometers.

Sincerely,

.

Aty 4. Dfp deRpp

Kelly A. Keating Jeflrey S. de Ropp Gerd N. La Mar
Director
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Fig. 1 (a) Structure of Fe-pyropheophorbide a (CN),. (b) Absolute mode COSY of (a) in DMSO-
de/D20, collected on the Q300 at a repetition rate of 12 scans/second. The data was
processed with a sinebell squared window (phase shifted 0), a magnitude calculation applied to
t;. and symmetrized. The streaks at ~5 ppm are from the solvent. Note the cross peaks
detected from resonances with large hyperfine shift: 2-Ha (42.5 ppm) and 2-HP trans and cis
(-14 and -15.8 ppm); 8-H {28 ppm) and the 8-CHj (-4.5 ppm); and between the 7-H (24.5 ppm)
and 7-CaH (-6 ppm). ’
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sy United States Agricultural North Atlantic Area 600 East Mermaid Lane
iH A ;) Department of Research Eastern Regional Philadelphia, Pennsylvania
&£ Agriculture Service Research Center 19118

Dr. Barry Shapiro October 17, 1990.

TAMU NMR Newsletter (received 11/1/90)

966 Elsinore Court
Palo Alto, CA 94303

23Cs NMR; First metal jon to show sub-cellular compartmentation by
"in vivo" NMR.

Dear Barry,

In connection with our ongoing "in vivo" NMR studies of ion transport in root tissue, we
developed a need to understand the exact nature of ion compartmentation within functioning
cells.

Whereas K* is hindered by its high degree of magnetic resonance invisibility due to a
strong quadrupolar lattice interactions observed "in vivo" [1]; 133Cs has a small quadrupolar
lattice interaction (spin 7/2, natural linewidth 0.75 Hz) and is close to 100% NMR visible.
The relative receptivity of Cs* is 2 orders of magnitude higher than K*. Previous studies by
London and co-workers [2] suggest that Cs* may be substituted for K* in transport studies of
red biood cells. In addition since the Cs* chemical shift is highly dependent on anionic
environment no shift reagents were necessary to simultaneously examine the internal and
external Cs* in the spectra of red blood cells.

In our studies, we describe the first direct NMR observation and assignment of both
cytoplasmic and vacuolar resonances representing subcellular compartmented Cs* in living
plant tissue (Fig. 1). Following relaxation time and morphological studies, we assigned the low
field resonance (l) to cytoplasmic Cs+ and mid field resonance (ll) to vacuolar Cs*- The high
field signal (Ill) corresponds to the Cs* in the perfusion medium. These initial results,
confirm that the anionic strength of the cytoplasmic compartment of plant root tissue is higher
than that of the vacuolar compartment. In addition we note that movement of Cs* in the root cells

goes sequentially from the cytoplasm to the vacuole (Fig. 1), but only after a critical
concentration is established in the cytoplasm.

We anticipate that in vivo 133Cs NMR will be exploited, as is 3P NMR, to evaluate
intracellular changes in response to environmental stress.

A tull account of this work will be reported in BBA (1990) 1054:169-175.

RN «;PQJ&M

Philip Ptetter Dominique Rolin

Sincerely,

1. Springer, C.S. (1987) Ann. Rev. Biophys. Chem. 16, 375-399.
2. Davis, D.G., Murphy, E. and London, R.E. (1988) Biochem. 27, 3547-3551.
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FIGURE 1. 52.3 MHz 133Cs NMR spcctra of approximately 600-900 excised
(3-5mm) maize (Zea mays BF-43) root tips from 3 day old scedlings
perfused with 50mM glucose, 10mM CsCl, 0.1mM CaSO4 buffered with MES
and Bis-Tris Propanec 10 pH 6.0. Acquisition paramecters; 4K data points,
spectral width = 1000 Hz, 90° pulsec = 7.4 pscc, pulsc delay 30 sec, 32
transients per spectrum, cxponential line broadening 10 Hz. (A) 19 min
after adding the 10mM CsCl to the perfusion medium (B) 1h, 30min after
perfusion with the medium containing 10mM CsCl; (C) 7h, 45min of
perfusion and (D) 15h, 15min of perfusion.
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ARGONNE NATIONAL LABORATORY

9700 South Cass Avenue, Argonne, llinois 60439 October 22. 1990

(received 10/25/90)

Dr. Bernard L. Shapiro
Editor/Publisher

TAMU NMR Newsletter
966 Elisnore Court

Palo Alto, CA 94303

Solid 13C NMR of Rotted Deck
Dear Barry:

Earlier this spring, I entered onto my 23-year old deck from the kitchen with trepidation, knowing
that its very foundation was wavering under my feet. Having slowly traversed the width, I carefully
began to test the outside hand railing, whereupon the railing plunged to the ground six feet below.
Horrified, I clutched the corner post as the deck flooring began to sag beneath me. I quickly leaped
to the ground just in time to see the deck crash before me. Obviously, the harsh Chicago winter and
the torrential rains of spring took their final toll on my deck, which the summer before appeared to
be in reasonably good shape. As I peered up at the rotted rubble, I began to wonder why the wood
had decayed away in a relatively short period of time. Alas, this seemed to be a task for solid 13¢
NMR, so I gathered specimens of the rotted deck for analysis. ROTTES WOOD
The figure at the right shows 3C CP/MAS spectra (at 25

MHz, contact time = 3 ms, v_ = 4 kHz) of the two specimens: A
a rotted wood (top) specimen dark red in color that could -
easily be hand pulverized into a coarse powder, and a
specimen of partially rotted wood (bottom) that was sampled
a few centimeters from t