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FORTHCOMING NMR MEETINGS

1991 Pittsburgh Conference & Exposition, Chicago, lllinois, March 4 - 8, 1991; NMR sessions and symposia on March 5 and 6; Information: Pittsburgh
Conference, Dept. CE, 300 Penn Center Blvd., Suite 332, Pittsburgh, PA 15235.

In Vivo Magnetic Resonance Spectroscopy Tutorial and Participatory Workshop, St. Louis, Missouri, April4 -7,1991; See Newsletter 385, 58.

32nd ENC (Expcrimental NMR Spectroscopy Conference), St. Louis, Missouri, Aprii7-11,1991; Contact: ENC, 750 Audubon, East Lansing, MI 48823;
(517) 332-3667.

1991 Keystone Symposia on Molecular & Cellular Biology, Keystone, Colorado: April 8-14, 1991, Frontiers of NMR in Molecular Biology; Proteolysis in
Regulation and Disease; Protein Folding, Structure and Function; See Newsletter 384, 46.

Eifth Wasington University-ENI/Emerson Electric Co., Symposium on NMR, St. Louis, Missouri, May 20, 1991; See Newsletter 388, 52.

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 Meeting on NMR Spectroscopy, St. Andrews, Scotland, July 8-12, 1991; Contact: Dr. John F. Gibson, Secretary (Scientific), The
Royal Society of Chemistry, Burlington House, London W1V 0BN, England See Newslelter 387, 69.

Gordon Research Conference on Magnetic Resonance, Brewster Academy, Wolfeboro, NH, July 15-19, 1991; Chairman: R. Griffin; Information from Dr.
A. M. Cruickshank, Gordon Research Center, Univ. of Rhode Island, Kingston, RI 02881-0801; Tel.: (401) 783-4011 or -3372; FAX (401) 783-7644.

Tenth Annual Scientific Meeting and Exhibition, Society of Magnetic Resonance in Medicine, San Francisco, August 10-16, 1991; Contact: SM.R.M.,
1918 University Ave., Suite 3C, Berkeley, CA 94704; (415) 841-1899, FAX: (415) 841-2340.

International Conference on NMR Microscopy, Heidelberg, Germany, September 16 -19, 1991; See Newsletter 385, 28.

Fileventh Annual Scientific Mecting and Exhibition, Socicty of Magnetic Resonance in Medicine, Berlin, Germany, August 8-14,1992; Contact: SM.R.M,,
1918 University Ave., Suite 3C, Berkeley, CA 94704; (415) 841-1899, FAX: (415) 841-2340.

Additional listings of meetings, etc., are invited.
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Direct Line:

Facsimile:

SB3
SmithKline Beecham
‘Pharmaceuticals

Phenylalanine-deuterated Calmodulln from Trypanosoma brucel

Dear Barry (received 1/10/91)
Like many others, we are finding that the preparation of significant quantities of fully deuterated proteins, for NMR study of
drug and other ligand binding, is far from trivial. We have been interested in calcium binding regulatory proteins of the
calmodulin class for some time now, and in collaboration with neighbours of ours at the Hatfield Polytechnic, have been
learning some of the lessons of protein perdeuteration the hard way, using a T. brucei calmodulin expression system devised
at our Upper Merion Laboratories. However, we are fortunate in the sense that the drug we have chosen as a model
calmodulin antagonist, calmidazolium (R24571. ', is predominantly aromatic, and Tryp calmodulin only contains a single
tyrosine (138). We can thus obliterate most of the troublesome protein signals from the spectrum of the calmidazolium-
calmodulin complex by simply growing the E. coli expression sysiem on Phe-dg to which it seems quite partial. The Figure
shows the very satisfactory improvement in the visibility of the drug signals in the complex with [Phe-dg} calmodulin
relative to isotopically normal protein. We are currently doing NOE experiments to add more detail to previous spin-probe
clucidation of the drug binding sites of calmodulin and getting experience in 15N and 13C multinuclear techniques.

Figure Legend

Low-field regions of 360MHz TH NMR spectra at 37°C of (A) Isotopically normal Trypanosomal calmodulin; (B) As for A,
with 1 equivalent of calmidazolium bound; (C) (Phe-dg} calmodulin; (D) As for C, with 1 equivalent of calmidazolium
bound.

ohn Walker (Hatfield)

David Reid Lesley MacLachlnn Tnsh Sweeney (Hatfield)
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The new QFE Plus—for icreased throughput

and greater automated capabilities.

GE NMR
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An automated run using MACRO mode operation on a sample of 32 mg of quinidine in 0.5 mi chloroform-d
(0.20M). Data were obtained using the 5 mm broadband probe. 'H, ®C, APT and phase sensitive 2D data were

collected, processed and plotted—including the 2D contour—in only 8.2 min.



University of Nottinghar%%ag'5

Department of Chemistry

UNIVERSITY PARK NOTTINGHAM NG7 2RD

Dr B L Shapiro Tel: (0602) 484848
TAMU NMR Newsletter Telax: 37346 (UNINOT G)
966 Elsinore Court FAX: {0602) 420825
Palo Alto, CA 94303

USA

5th December 1990

(received 12/12/90)
Dear Dr Shapiro

1H NMR Measurements of Interfacial Transfer Rates

We are interested in the properties of surfactant layers adsorbed at the inter-
face between 0il and water phases and in particular the nature of the barrier
they present to a molecule crossing the interface. In order.to study the
permeability of the interfacial layers we have observed the H nmr lineshape of
a solute which is partitioned between the two phases and which, because of the
different magnetic susceptibilities in the separate phases, produces two
distinct chemically shifted signals. Exchange between the phases leads to the
well known broadening and coalescence effects.

Fig. 1 shows the 100 MHz 1H spectrum of an emulsion of o-xylene in H O/D2O
containing 1,4 dioxane. The emulsion is stabilised by a sorbitan es%er and has
a mean oil droplet diameter of 2.3 um. To prevent creaming and coalescence of
the droplets during sample spinning, the aqueous phase was gelled by the
addition of 1% agarose. The dioxane signal clearly represents broadened and
partially coalesced lines arising from the exchange of dioxane molecules
between the two phases of the emulsion. By varying the surfactant
concentration used in preparing emulsions, mean droplet size can be altered and
hence the mean residence time of dioxane molecules in oil droplets can be
changed. Fig. 2 demonstrates the effect of changing the surfactant
concentration. With a mean droplet diameter of 6.6 um the exchange rate is
sufficiently slow to reveal separate resonances whilst the emulsion with the
smallest droplet size (2.2 um) shows a band with the largest amount of
coalescence. By simulating the dioxane spectra using a standard theoretical
model relating the exchange rate between two chemically shifted sites to the
bandshape™ we calculate that the average residence time of a dioxane molecule in
an oil droplet varied from 16.1 ms to 5.65 ms as the droplet diameter decreased
from 6.6 ym to 2.2 um. These data can be used to find the probabilities of
dioxane molecules crossing the interface into the aqueous phase if we assume
isotropic diffusion within the oil droplet. 1In the future we hope to apply the
technique to diffusive exchange of dioxane across a variety of surfactant films.

Please credit this contribution to Dr H Booth's account.

Yours sincerely

Madhey A=

M J Hey F Al-Sagheer

1. "Dynamic NMR Spectroscopy", J Sandstr®m, Academic Press, London, 1982
2. M T Rogers and J C Woodbrey, J.Phys.Chem. 66, 540 (1962).
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Fig. 1 100 MHz 1H spectrum from a 44% (v/v) emulsion
. of o-xylene in water stabili§§d by 4% Span
40 and containing 2.4 mol dm ~ of 1,4 dioxane.
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Fig. 2 Dioxane solute signal from a series of
xylene/water emulsions stabilised by Span 40:
mean droplet diameters/um (a) 6.6, (b) 3.9,
(c) 2.4, (d) 2.3 (e) 2.2.






BRUKER SOFTWARE AND NMR NETWORKING

ETHERNET (TCP/IP)

FASTRAN

LIGHTNET

,%, AC/AM/MSL],

ASPECT 3000 |

BRUKNET

Bruker now offers a software package, UXNMR/P,
that runs on industry standard computers. UXNMR/P
is a ported version of the UNIX-based NMR process-
ing software, UXNMR, that runs on the AMX console
and X-32 computer. The ported package is-designed
for use in a networked laboratory environment with
computers from different vendors. We show
UXNMR/P running on the SUN SPARC, SGI IRIS,
and the IBM RS/6000.

The graphics for UXNMR/P make use of the X11 Win-
dow System for convenient access of networked com-
puters. A terminal working as an X11 server can
execute UXNMR/P running on any CPU available on
the network. The user interaction and the graphics
output are processed by the X11 server itself, running
on the users desktop.

Bruker also offers a NMR software processing pack-
age (WIN-NMR) to run under MS-WINDOWS on
IBM/AT compatible PCs. A version is also available
to run on Macintosh |l computers.

Australia: BRUKER (Australia) Pty. LTD., Alexandria, New South Wales, Tel. 02-5506422
Belgium: BRUKER SPECTROSPIN S.A./N.V., Brussels, Tel. (02) 648 53 99
Canada: BRUKER SPECTROSPIN (Canada) LTD., Milton, Ontario, Tel. (416) 876-4641
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 855200
France: SADIS BRUKER SPECTROSPIN SA, Wissembourg, Tel. (088) 73 6800
India: BRUKER INDIA SCIENTIFIC Pvt. LTD., Andheri (West), Bombay, Tel. 22 62 72 32
Italy: BRUKER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 09
Japan: BRUKER JAPAN CO. LTD., Ibaraki-ken, Tel. 0298-52-1234
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51
Scandinavia: BRUKER SPECTROSPIN AB, Taby, Sweden, Tel. (08) 758-03-35
Spain: BRUKER ESPANOLA S.A., Madrid, Tel. 341-259-20-71
Switzerland: SPECTROSPIN AG, Fallanden, Tel. 1-82 59 111
Germany: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161-0
BRUKER ANALYTISCHE MESSTECHNIK GMBH, Karlstruhe, Tel. 0721-5967-0
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel. 0421-2205-0
USA: BRUKER INSTRUMENTS, INC., Billerica, MA 01821, 508-667-9580
Regional Offices in Chicago, IL, (708) 971-4300/Wilmington, DE, (302) 478-8110
Houston, TX, (713) 292-2447 /San Jose, CA, (408) 434-1190

10/90
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DEPARTMENT OF THE NAVY

NAVAL RESEARCH LABORATORY
WASHINGTON, D.C. 20375—5000 IN REPLY REFER TO:

%Xe NMR as a Probe of Polymer Blends

14 December 1990
Dear Barry, (received 12/28/90)

Our group has recently started using 'Xe NMR to assess the miscibility of polymer blends. The very large
chemical shift range of '?Xe provides a sensitive probe of its environment. '®Xe NMR has been used extensively as a probe
of zeolites but it has applicability to many materials. Recently, reports have appeared in the literature of '?Xe NMR being
used to study clathrates, silicates, liquid crystals, and polymers.

Our work concerns the use of '®Xe as an indicator of the morphological heterogeneity of polymer blends. The
systems we are working with (table 1) include polychloroprene (PC), polyisoprene (PIP), and two forms of epoxidized
polyisoprene (EPI50) and (EPI25) where the random epoxidization is at 50 and 25 mole percent respectively. It has already
been established by non-NMR methods that blends of PC and EPI5SO0 are miscible whereas blends of PC and PIP are not.
Manifestations of this miscibility and immiscibility clearly show up in the Xe NMR as shown in fig. 1. The spectra were
taken on a Bruker MSL 300 at 83 MHz where the peaks of the 'Xe in the polymers are approximately 200 ppm down field
from the gas. The PC/PIP blend exhibits two well-resolved peaks and the miscible blend of PC/EPI50 has only one '*Xe
NMR peak. Also shown is a blend of EPIS0/PIP which exhibits two peaks. In the immiscible blends, the '*Xe chemical
shift is the same as in the pure polymers. More importantly, the single peak of the blend is between the two pure polymer
peaks and the shape of the single peak is not what would be expected from the overlap of two peaks.

A word of caution at this point. Two peaks are direct evidence for an immiscible blend. One peak however is not
definitive evidence for miscibility - it is only consistent with miscibility. It is easy to imagine a blend with small domains
and rapid diffusion of the Xe atoms between domains, i.e. chemical exchange. If this model is assumed, the position of the
resulting single line can be calculated and compared to the measured value. If the calculation does not agree with the
measurement by a sufficient amount, then it can be inferred that the blend is miscible. While we already know PC/EPI50
is miscible, the status of blend PC/EPI2S is an open question. Conventional techniques cannot provide an answer because
the T,’s of the two components are the same. 'Xe NMR measurements to settle the question are currently underway.

Of further interest is that the '”Xe NMR chemical shift in these polymers is very temperature dependent. The slope
is about 0,21 ppm/K for all the polymers measured. This temperature dependence reflects the change in free volume in these
polymers. We are currently investigating this aspect.

On a more practical note, the temperature dependence caused many headaches until we discovered that the
temperature controller on our Bruker MSL 300 was not doing quite as good a job as we thought. It was not until we went
to very high gas flow rates that we got stable temperatures close to the set point. When the controller was run per the
manual’s instructions, we experienced low frequency oscillations in the temperature with amplitudes of a degree or more.
While this degree of control may be good enough for many purposes, it did affect our lineshapes and linewidths. The moral
of the story is always have an independent check of the temperature.

Please credit this to A. N. Garroway’s account.

Sincerely yours,

J. H. Walton J. B. Miller C. M. Roland
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Table 1

The polymers investigated in this work. Blends of PIP with the other three polymers are all immiscible. Blends of
EPISO/EPI25 were not investigated. :

Polymers T, Repeat Unit Miscible with PC?
Cl
I
Polychloroprene 239 K C-C=C-C- Yes
- (PO)
C
I
Polyisoprene 203 K C-C=C-C- No
(PIP)
C
|
50% Epoxidized™ PIP 258K C-C-C-C- Yes
(EPIS0) \/
o
C
I
25% Epoxidized™ PIP 239K C-C-C-¢C- ?
(EPI25) \/
0

" Epoxidization is random by mole percent as indicated.

ﬂ PIP
PC/EPISN

CHEMICAL SHIFT (ppm)

Fig. 1. Three '”Xe NMR spectra of the blends PC/PIP, PC/EPIS0, and PIP/EPI50 overlaid. The two immiscible blends

PC/PIP and PIP/EPIS0 exhibit two peaks. The miscible blend PC/EPISO shows only one peak. The chemical shift scale
is referenced to Xe gas at 12 atm.

m
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FACULTE DES SCIENCES
FACULTY OF SCIENCE

Professor B.L. Shapiro, (received 1/12/91)
TAMU NMR Newsletter,

966 Elsinore Court,

Palo Alto, CA 94303 US.A

Re: High Pressure *Co NMR

Dear B

arra'co is a highly favourable nucleus for mvestlgauon by NMR. It is 100% abundant
and has a detection sensitivity! of 1572 relative to 13C. It has nuclear spin of I=7/2 and a
quadrupole moment of 0.4x10-28cm? making the NMR linewidth sensitive to the electric field
gradients at the nucleus and therefore the symmetry about the cobalt nucleus. For octahedral
symmetry the six ligands surrounding the nucleus result in low electric field gradients and the
linewidths can be <10Hz. Chemical shifts for **Co cover >18,000 ppm, the reasons for which
are extensively discussed in a number of papers2-.

The temperature dependence of the 9Co chemical shift is linear, with an increase in
temperature resulting in a dccrcase in shielding which moves the resonance to higher
8-values. Two groups of workers5’ determined that for K3{Co(CN)¢] dc/dT -1.38 ppm/K
while we obtained do/dT = -1.404 +/- 0.007 ppm/K. In 1963 Benedek et al.” demonstrated
that the ¥®*Co chemical shift is also pressure dependent. Increasing the pressure causes an
increase in cobalt shielding which shifts the resonance to lower 8-values. At a temperature of
300K do/dP = 21.38 ppm/kbar®

While designing a high pressure vessel to perform studies up to Skbar pressure we
repeated the measurements of Benedek er al. performed on K;3[Co(CN)4] and confirmed their
original results as to the dependence of the chemical shift on pressure (see Figure 1). We also
obtained a more visual demonstration of the large pressure dependence of the shift on
pressure by acqmnng a Co spectrum as the pressurising system applied the pressure. Each
of the "spikes" corresponds to the resonance after each stroke of the pressurising pump. As
the pressure reaches its set value the resonance no longer moves and the "spikes" are summed
(pump strokes 18-20 on the figure). In actual fact, since the cobalt shift is so sensitive to
temperature, the measurement of the shift as a function of pressure was delayed since the
sample was heated slightly during compression and thermal equilibrium needed to be
reestablished.

A manuscript with a full description of the experiments performed on K3[Co(CN),]
as a function of temperature and pressure is in preparation”.

Yours sincerely,

AJ. Williams
References
1. R.X. Harris and B.E. Mann, NMR and the Periodic Table, Academic Press (1978)
2. N.F. Ramsey, Phys. Rev., 78, 699 (1950)
3. R. Freeman, G.R. Murray and R.E. Richards, Proc. Roy. Soc. A242. 455 (1957)
4.].S. Griffith and L.E. Orgel, Trans. Faraday Soc., 53, 601 (1957)
:(SigRS.Sl)Branﬂcy, M. Brorson, A.M. Sargeson and C.E. Schiffer, J. Am. Chem, Soc., 107, 2780
6. W.G. Proctor and F.C. Yu, Phys. Rev. 81, 20 (1951)
7. G.R. Benedek, R. Englman and J.A. Armstrong, J. Chem. Phys., 39, 3349, (1963)
8. D.G. Gillies, L.H. Sutcliffe, A.J. Williams, unpublished -results
9. This work was performed during my Ph.D studies at Royal Holloway and Bedford New
College, University of London, United Kingdom.

CHIMIE/CHEMISTRY

32 GEORGE GLINSKI, OTTAWA, ONTARIO, CANADA KIN 6N5
(613) 564-2430 FAX: +1(613) 564-6793
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£3 Washington

WASHINGTON - UNIVERSITY-IN- ST-LOUIS

Department of Chemistry (received 1/12/91)
January 8, 1990

Re: Further (Re)Discovery of Unexpected (?) Multiple Resonances in Tissue Extracts.
Two 31 P Resonances for Phosphoethanolamine!

Dear Barry:

Last April (1990) we sent a short article to the Newsletter on the deuterium isotope
induced splitting of the phosphocreatine 3P resonance observed in high resolution NMR
studies of tumor extracts. In the same studies we have observed also two 3!P resonances
from phosphoethanolamine (PE), H,PO4(CH;);NH,. The (unexpected) presence of two
resonances from PE in the tumor extracts, unlike that of phosphocreatine, was found to be
due to a pH dependent bicarbonate effect. This was verified by experiments with standard
PE samples (Fig. 1) and was found to be associated with both the pH and the amount of
bicarbonate in the solution. The observations made (Figs 1A — 1C) appear to be consistent
with the following chemical reactions:

RNH, + CO; = RNHCOO~ + H* , 1]

where R stands for (PO3)™>—O0—(CHz); and the CO; is generated by reactions,
HCO3~ + H,O — OH™ + H,COg3 2

and H,CO3 = CO, + H20 . 3

In Fig. 1A, moving from bottom to top, one can see that with marked increases in
the amount of bicarbonate (accompanied by small pH changes) the relative intensity of
the peak corresponding to RNHCOO™ (lower shielding) increases while that of the peak
corresponding to RNH; (greater shielding) decreases. This phenomenon was present in all
solutions of PE whose pH values were in the range of ca. 8.5 to 11 provided there was some
bicarbonate present in the system. For example, Fig. 1B, in spite of the fact that the pH
lies in the above mentioned range, fails to show the resonance at lower shielding due to the
absence of bicarbonate and shows only the resonance at greater shielding corresponding to
RNH;. In Fig. 1C the bottom spectrum (note change in chemical shift scale) does not show
the resonance at lower shielding despite a significant concentration of bicarbonate in the
solution. At a pH value of 6.80 two phosphorus containing species are possibly present in
solution: (i) primarily RNH3*, which does not react with CO; and whose 3'P resonance is
shifted toward greater shielding due to the well known pH dependent (ionizable) phosphate
chemical shift and (ii) minor amounts of RNH; which could react with CO; according to
Rxn. [1] but because of the pH value the equilibrium is shifted towards the left {high
[H*], low [CO,]} and formation of RNHCOO™ becomes negligible. As the species RNH3™*
and RNH; are in fast exchange, one then observes a single resonance at a 3!P chemical
shift which is the weighted average of the pH dependent phosphate chemical shifts of the
individual species. The upper spectrum in Fig. 1C (note change in chemical shift scale)
shows that under highly basic conditions the equilibrium Rxn. [1] is shifted far towards
the right and in the presence of excess bicarbonate one will see only the 3!P resonance
corresponding to RNHCOO™.

%(_ T-<dro B -€ ?«‘»’J«

Joéeﬁh J.H. Ackerman Tedros Bezabeh

Washington University
Campus Box 1134

One Brookings Drive

St. Louis, Missouri 63130-4899
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Fig. 1. Proton decoupled 3'P NMR spectra (202.3 MHz) showing the effecta of bicarbonate and pH
on the phosphoethanolamine resonance. Chemical shifts referenced to internal phosphocreatine (not
shown) as 0.0 ppm. Panel (A) shows this effect with the addition of different amounts of a standard
2.0 M bicarbonate solution to a 0.6 ml 0.10 M solution of PE. The final bicarbonate concentration and
the pH values for each of the subpanels were as follows: (a) 0.37 M, pH = 9.08 (b) 0.49 M, pH = 9.40
(c) 0.66 M, pH = 9.57 (d) 0.79 M, pH = 9.62 (e) 0.90 M, pH. = 9.67. Panel (B) shows the spectrum
of a PE solution that contained no bicarbonate but only NaOH (pH = 9.74).  Panel (C) shows the
spectra of 0.06 M PE solution with bicarbonate concentrations of 0.07 M and 0.21 M respectively at
different pH values, i.e, (a) pH = 6.80 (b) pH = 11.04.



Instant Upgrade
of RF Amplifier Performance
in Your NMR/MRI System

Install an AMT Series 3000 solid-state pulse power amplifier—
6-500 MHz at up to 1000 W—into your system. Instant upgrade!
Here’s just one example: AMT’s RF power envelope detection
system guarantees full protection. That means you can operate
at low-level CW with full-power peaks on demand.
Pre-saturation water
suppression? Cross
polarization in solids?
No problem—now!

Additional Key Features:
¢ Broadband Frequency Ranges—
6-220MHz, 200-500MHz

* Key Power for Liquids & Solids—
50, 150, 300, 1000 Watts

» Excellent Linearity—(X1.0dB)

¢ Low Pulse Droop—
typically less than 5%

* Fast Low Noise Blanking—
within 20dB of KTB in 24 S

Models Available:

For full information call your 3205 6-220MHz oo
NMR/MRI system manufacturer 3200 6-220MHz  1uuuw
or call Lowell Beezley at AMT: 3137 200-500MF~ ROW
{714) 680-4936. 3135 200-500M1 W

3134 200-500M1 W

1127 S. Placentia Avenue, Fullerton, CA 92631 (714) 680-4936 FAX: 714-871-2453

©1989 Amencan Microwave Technology Inc



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

Duty Cycle

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 MHz, 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 .
20ms
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

CW Mode
6. Overdrive

1. Peak power meter 5.
2. Over temperature
3. Over duty cycle
4, Over pulse width

1. Thermal

2. DC power supply fault
3. Over duty cycle

4. Over pulse width

l. A.C. power 3.
2. Pulse width

Duty cycle

Internal forced air

+10 to 40°c

120/240 VAC, +10%, 50-60Hz
(3200, 220/240V only) -
2000 watts 700 watts

Rack Mount

12.25x19x%x24 5.25x19x%x24

1127 S. Placentia Ave. » Fullerton, CA 92631 » (714) 680-4936 * FAX 714-871-2453
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TUDdﬁ o

Faculty of Applied Physics
Delft University of Technology

P.0O. Box 5046 Lorentzweg 1

2600 GA Delft 2628 CJ Delft

The Netherlands The Netherlands
University switch board
+31 15 789111
Telex 38151 butud nl
Telefax 31 15 7832561

Professor B.L.Shapiro
Tamu NMR Newsletter
966 Elsinore Court
Palo Alto CA 94303

USA
Your reference and date Qur reference Office telephone Date
6041 January 3 1991.
(received 1/10/91)
Subject Sub-division

Dear Professor Shapiro,

In vivo spectral editing by multiple quantum filtering.

Spectral editing methods can be based on the following proper-
ties:

1. Differences in relaxation times of overlapping lines.

2. J-modulation effects of coupled spins.

3. Multiple quantum coherence (MQC) filtering. This method se-
parates spectral compounds on basis of the MQC order, and in
some way on the magnitude of the coupling constants. To minimize
motional artifacts in vivo, single shot methods to select a MQC
order are preferable to phase cycling. Be field gradients can be
used for this purpose. This results, however, in 75% signal loss
for the detectable magnetization of the X3 group of AX3 systems
like lactate. Using a selective readout pulse a factor two in
signal strength is gained. A further factor two can be obtained
by applying a selective 180° pulse symmetrically surrounded by
gradient pulses in the middle of the ti~interval (L.A.Trimble
e.a., J.Magn. Reson.86, 191-198, 1990).

Besides the MQC editing properties mentioned above, further
editing can be obtained by using the MQC modulation effects du-
ring ti1. In a two shot experiment, t1 can be chosen in such a
way that of two overlapping signals, X and ¥, the X signal has
both times the same phase, the Y signal differs 180° in phase.
Addition or subtraction gives either the X or Y signal.
Examples of in vivo DQC and ZQC edited spectra are given in the
figure.

Hans v. Dijk Wim Bovée v
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DUBBLE QUANTUM EDITED LACTATE SPECTRUM
T T ' T T

PPM

. ZERO QUANTUM EDITED LACTATE SPECTRUM
T I T

4 : 2 .
. ] PPM 0
Rat brain surface coil MQC filtered spectra, showing lactate.
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RECONDITIONED SYSTEMS CURRENTLY AVAILABLE

BRUKER
WP-60
(2 Ea.)

BRUKER
WP-80

BRUKER/
IBM
NR-80

(4 Ea.)

BRUKER!/
IBM
AC80

BRUKER/
IBM
WP-100
(2 Ea.)

BRUKER
WP-200

BRUKER/
IBM

WP
20008Y

BRUKER
AC-200

BRUKER
WH-270
(2Ea.)

With Aspect 2000A with 48K memory,
CDC-32 hard drive, iron magnet, one with
Haskris and one with Bruker heat
exchanger H15mm and C13 10mm
standard probes.

With Aspect 2000 with 32K memory,
Diablo 31 drive, iron magnet with Bruker
heat exchanger, H1 5mm and CG13
standard probes.

With Aspect 2000A with 80K memory with
either floppy, CDC-32, 96 or 160 Mbyte
Hard drive, Iron magnet with heat
exchanger, H1 5mm and C13 10mm
standard probes, either NR-80F with fixed
frequency or NR-80B, fully broad banded.

With Aspect 3000, 256K memory, 160 Mbyte
hard drive, iron magnet with Bruker new
style heat exchanger, Cherry LCM
terminal, H1 5mm and BB 10mm VSP
Probe, fully broad banded.

With Aspect 2000A, 80 K memory, CDC-32
hard disk drive, Oxford magnet, fully broad
banded, H1 5mm and 10mm BB VSP
probes.

With Aspect 2000A with 80K memory,
CDC-96 hard drive, with Oxford magnet,
WYSE terminal, H1 5mm and C13 10mm
standard probes, fully broad banded.

With Aspect 2000A with 80K memory,

CDC disk drive, Oxford magnet, fully
Broad banded, H1 5mm and 10mm BB VSP
probes.

With Aspect 3000 with 256K Memory,

160 Mbyte hard drive with Oxford magnet,
Cherry LCM termnial, H1 5mm BB 10mm
VSP probes, fully broad banded. (new
console).

With Aspect 2000A with 80K memory,
CDC-32 drive, WYSE terminal, Bruker
magnet, H1 5mm and C13 10mm standard
probes.

BRUKER
WH/WM-
360

BRUKER
WM-360

BRUKER
CXP-200

BRUKER
CXP-300
(2 Ea.)

JEOL
FX-270.

G.E.
NT-360

BRUKER
80 Mhrz.

BRUKER
200 Mhrz

BRUKER

BRUKER

With Aspect 2000A with 80k memory,
CDC-32 hard drive, H1 5mm and C13 10mm
standard probes, fully broad banded,
Bruker magnet.

With Aspect 2000A with 80 K memory,
160 Mbyte hard drive, WYSE terminal,
Bruker magnet, H1 5mm and C13 10mm
standard probes-fully broad banded.

With Aspect 2000A with 80K memory,
CDC-96 hard drive, magic angle spinning,
high resolution and solids observe, Oxford
wide bore magnet, fully broad banded.

With Asepct 2000A with 80K Memory, hard
disk drive, Silent 703 terminal, Oxford wide
bore magnet, with four Probes, H1 5mm C13
10mm, BB standard, MAS probe, VT unit,
solids and high resolution capability, fully
broad banded.

Complete system in stoc, as is, installation
available.

Complete system, Oxford magnet, standard
bore, CDC drive, VT, 5 probes, fully broad
banded.

Solids observe accessory for NR or AC
instruments with high power ampiifiers
and Doty probes.

Solids observe accessory for WP, WM, or
AC series instruments - High power ampli-
fier and Doty probes.

Automatic sample changer - will fit most
Bruker systems with supercon magnet.

Aspect 2000A data Station with 80K
memory with 160 Mbyte disk drive.
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Lilly Research Laboratories
A Division of Eli Lilly and Company

Lilly Corporate Center
Indianapotis, Indiana 46285
(317) 276-2000

11 January, 1991
11! (received 1/10/91 [sic])

Dr. Barry Shapiro
Texas A&M Newsletter
966 Elsinore Court
Palo Alto, CA 94303

A Chelate Complex of SncCl,
Dear Barry:

As part of an attempt to understand the way in which SnCl, catalyzes
some of our reactions, we have studied its complex with methyl
methoxyacetate (MMA). We thought this complex might be a good place
to start, since from some X-ray crystallography results in the
literature®! of very similar complexes we thought that we could
predict that the MMA complex would be a chelate of the type:

H,C
\
O. bl
*SnCl,
Ol
0
\
CH

3

By studying mixtures of MMA and SnCl, in various mole ratios and
temperatures? in CD,Cl,/CD3;NO, (4:1) solutions we were able to prove
that the stoichiometry of this complex was 1:1. From the comparison
of the !3C NMR spectra of the complex and the free ligand we could
see that complexation had led to a large change in the chemical
shift of the carbonyl carbon, so that it was clear the carbonyl was
involved in the complexation process. In support of this there was
a large change in the chemical shift of the ester O-methyl protons.
Other proton and !°C chemical shifts around the molecule also showed
changes, but they were smaller. There seemed to be no chemical
shift changes that proved definitively that the ether oxygen was
involved in the complexation process.
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2/01/91 A Chelate Complex of SnCl, 2

Fortunately, it turned out that there were some coupling data which
solved this problem. The proton spectrum of a 1:1 mixture of MMA
and SnCl, at -60°C looked like:

.

8 -7 “» «5 44 QD 3 43 .

5

It turned out that the "side bands" on the resonances of the
methylene and the ether O-methyl were due to coupling to the !'7Sn
of the SnCl,. There are two magnetically active tin isotopes, and
their total natural abundance is about 16%. Their couplings to
other nuclei should differ by only about 5%, so that the two
different couplings would not be resolved at the line-widths
prevailing in the spectrum above. It was possible to confirm this
interpretation by simply taking the !!?Sn NMR spectrum without
decoupling, and by specific decoupling experiments. We believe that
coupling between these nuclei, especially that between the tin
nucleus and the protons of the ether O-methyl, prove the existence
of a dative bond between the tin and the ether oxygen.

This is one of a very few complexes in which we have seen this sort
of proton-tin coupling. However, one of our consultants (Prof.
Desmond Cunningham, University of Galway) tells us that inorganic
chemists are quite accustomed to observing this sort of thing.

Sincerely,

.y i é P s \ /,_\ '..\Q%‘;U\,_\ 1;3_Q{('t&~“ %7 W
vt & ez i ) M
Frank Brown, Jr. g Dorman Perry Heath Larry Spangle

! M.T.Reetz, K.Harms, W.Reif, Tetrahedron Letters, 1988, 29, 5881.

2 S.E.Denmark, B.R.Henke, and E.Weber, JACS, 1987, 109, 2512.



Varian is your full-line
company for analytical
instrumentation

NMR

Uv-Visible-NIR

Atomic Absorption

Solid Phase Extraction
Liquid Chromatography

(Rac Chramatnoranhv

UNITY
CAN HANDLE THE MOST
SOUD NMR PROBLEMS...

... AS WELL AS LIQUIDS AND MICROIMAGING

Varian’s UNITY™ high performance NMR spectrometer is a multi-
capability instrument that can handle not only solid and liquid
samples with ease, but high resolution microimaging as well.
Switching from one to the other can be as simple as changing
probes.

A modular system architecture enables UNITY to address not only
the needs of research scientists, but laboratories handling
increasingly heavy workloads of routine solid samples.

UNITY performs a wide range of solids experiments, including high
performance CP/MAS, wideline, multipulse, and CRAMPS. Its power
and flexibility make it ideal for the study of solid materials from areas
as diverse as polymers, catalysts, ceramics, coal, oil, and frozen
liquids, while its modularity enables expansion when new techniques
are introduced.

Get a solid design from the start: invest
in the most flexible technology of today
to better progress the research of
tomorrow. Invest in a UNITY NMR spec-
trometer. For additional information,
please call the Varian office closest to
you.

1 1
UNITY 300 MAS Spectrum of Aluminum in Sapphire.

Varian Associates
611 Hansen Way D-298
Palo Alto, CA 94303
USA.

Tel: 1-800-3564437

Varian AG
Steinhauserstrasse
CH6300

Zug, Switzerland
Tel: (42) 44 88 44

Varian GmbH
Alsfelderstrasse 6
D-6100 Darmstadt

Wact Rarmany



"TOPHAT" SELECTIVE
EXCITATION IN 1D
TOCSY FOR SPIN
SYSTEM SELECTION

Analysis of complicated or overlapped spin systems is greatly
facilitated by the use of selective excitation. In this case, three
separate ring systems and sidechain resonances are cleanly
separated by the use of a 1D TOCSY (HOHAHA) experiment. The
favorable properties of the "TOPHAT" pulse are used to effect
spacific excitation of a single proton (see Geen et. al., J. Magn.
Reson., 85, 620(1989)). The experiment can be performed on
any standard Varian UNITY spectrometer with no special
hardware.

The ARRAY capability of UNITY is valuable in enhancing the
efficiency of the experiment. Here, a double (linked) array is
set up, specifying four separate proton excitation frequencies,
each for a spacified spin lock mix period. The first three
experiments used a 180 msec mix time, while the last one used
only 120 msec. A single "go" command started the data
acquisition. The "TOPHAT" pulse width was 1685 msec in this
UNITY-500 experiment. Residual HDO was eliminated using the
second RF channel via presaturation, while all pulses and spin
locking were done using the observe channel.

AHIKACIN disulphats in D20

15 20 / 0.7 m} (27 mmolar)

iD-tocey with selective excitation

of protons from different spin systems
U-500, 5§ mm {H/19F probe (#252)

P.S. Darmstadt

exp6 pulse sequence: tocsyid
SAMPLE DEC. & VT

dats Jun 25 90 dn H4
solvent Dz0 dot -174.2
1ile exp dm ynn

ACQUISITION dmm [+
sfrg 499,843 dmf 200
tn Hi dpwr 2
at 2.005 temp 29.0
np 12032 PROCESSING
L] 3000.1 gf 0.330
fb 4700 gfs not used
be 32 wtfile
(1) 4 proc ft
tpwr 60 fn not used
pw 0 math 4
di 2.000
tof -6B89.7 werr
nt 32 wexp
ct 32 whs
nix srraysd wnt wit
shaoe tophat DISPLAY
selpwr -4 Bp 774.2
selfrq arreyed wp 2199.8
nisp 84 va 1649
pis 4165.0 ec 0
trimpur 54 wc 250
trimg 0.002 h2ma 8.80
trim2 0.002 in 33.57
elpwr 48 rftl 2013.2
pw90 31.8 rfp 2374.3
slock n th 7
gain 8 1ins 1.000

FLAEGS sy cdc ph

11 n
in n
dp Y
hs nn

Sidechain

ACGUISITION ARRAYS

3ab

array (solfrq, m”
ix)
arraydis 4

selfrq
261,14
54
-1603.4
-395.7

aWn e -

AWM -
-
@

516
4 2a

Ring C

[ .
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ROCHE PRODUCTS LIMITED

Dr B L Shapiro Roche Products Ltd.
TAMU NMR Newsletter PO Box 8

966 Elsinore Court ] Welwyn Garden City
Palo Alto, California 94303 ESEARCH CENTRE Herts AL7 3AY, UK.

19F DEUTERIUM ISOTOPE EFFECTS AND THROUGH SPACE COUPLING

(received 12/19/90)
Dear Dr Shapiro,

The use of fluorine as a Lewis base creates many interesting ways of using NMR to investigate the
strength, geometry and electronic interactions in hydrogen bonds. This is of practical as well as
academic interest, given the increasing number of fluorinated drugs which are designed to interact
with polypeptide receptors.

2-Fluorobenzamide ‘(1) illustrates most of the entertaining points. In CDCI3 solution, the molecule

adopts a conformation with a strong internal hydrogen bond. The 19F spectrum (a) shows a
complicated multiplet that cannot be simulated on the basis of the measured 19r.CH coupling
constants but must include additional 5-bond couplings to the amide protons. In a sample that has
first been freeze-dried from 1:1 HpO:D1O, four species are present which can be labelled [H, H],

[H, D], [D, H] and [D, D] according to the isotope present at the two amide sites, [Hj, Hp].

d) __
oo N
c) [HD] [DH
HZ
(o] N
b) HH] D D] t

e —
I
=]
b
+
—e—
o
=)
o+
Tnn T

H3
a) [H H]&A\\‘;A (1)

RN R R S T R S L S (AU B RO
0.1 0.0 -0.1 -0.2 -0.3 PPH

376 MHz NMR spectra of 2-fluorobenzamide (1) in CDCl3 . (a) Fully protonated. (b) 50%

geu(t:erated. (c) The difference spectum (a)-(b). (d) Coalescence of the [H,D] and [D,H] signals at
50
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The 19F NMR spectrum (b) of such a mixture shows two separate groups of signals. Those
shifted to high field, compared with (a), are assigned to [D, H] and [D, D] illustrating the 0.14
ppm isotope shift which arises from substitution of the proximal hydrogen (Hj). Spectrum (c) is

the difference spectrum, (b)-(a). The downfield multiplet now arises solely from the species
[H D]. Comparison of this multiplet with the [H, H] multiplet of (a) indicates a 0.016 ppm
isotope shift (also upfield) on substitution of H) for deuterium and 9pectrdl simulation gives

SJg.H1 = 11.3 Hz and SIg.H2 = 2.9 Hz.

These values should be compared with each other, and with Jg_y3 = 0.2 Hz, indicating a
substantial 'through-space’ contribution.

At higher temperatures (d), the 19r NMR signals due to [H, D] and [D, H] coalesce due to rotation
about the C-N amide bond. Lineshape analysis and saturation transfer between the Hq and Hp
proton resonances gives a value of 82.4 +2 kJ mol-! for AH# . . A similar analysis of the

4-fluorobenzamide spectrum gives AH# rot = 63512 kI mol-1; the difference in activation energy
gives a value of 18.9 +4 kJ mol-1 for the H...F hydrogen bond enthalpy in 2-fluorobenzamide.

Despite their name, through-space couplings are not isotropic but rely on overlap between
(directional) orbitals (1); thus a much smaller proximal NH-19F coupling is observed in
2-fluoroaniline. The nature of the orbitals is also important. Replacement of the amide group by

two fused aromatic rings gives 4-fluorophenanthrene in which the proximal CH-19F coupling is
reduced to 2.6 Hz (2)

Integration of the 19F and 1H signals of partially deuterated samples of 2-fluorobenzamide has

indicated that there is no preference for H over D at the proximal site (within experimental error),

contrary to predictions based on the higher zero-point energy of H and the 'softer’ potential at this
site .

Please credit this contribution to Tony Thomas's account.

With all best wishes for 1991, the Chinese year of the Palindrome, from the Physical Methods

Department at Roche, Welwyn.

Glyn Williams

(1) ] Hilton and L H Sutcliffe, Prog. in NMR Spectroscopy, 10, 27-39
(1975).

(2) Li CHsee and D J Sardella, Mag. Reson. in Chem, 28, 688-692 (1990).
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POSITIONS AVAILABLE

The Naval Research Laboratory has several postdoctoral and sabbatical leave programs
with opportunities in NMR. Research topics of interest include solid state NMR of polymers,
solid state NMR imaging, diffusion and flow studies, NMR of Xenon dissolved in polymers, and
“N NQR. An immutable requirement of all these programs is that the applicant be a U.S.
citizen. Anyone interested in these programs should contact Joel B. Miller, (202) 767-2337, or
Allen Garroway, (202) 767-2323, or in writing at Code 6122, Naval Research Laboratory,
Washington, D.C. 20375-5000.

Postdoctoral Position Available in Chemistry Department, National Tsing Hua
University, Hsinchu, Taiwan

A postdoctoral position will be available in August 1990. Persons with a
strong interest and/or background in either of the following fields

1. 2D NMR on proteins and peptides
2. Molecular modeling/dynamics/mechanics

Salary is approximately $20,000 U.S. dollars per year (commensurate with
background and experience) plus an airplane ticket.

Qur laboratory is equipped with Am—400, MSL-300, Gemini—300, and MSL—200
NMR spectrometers. An pVaxIII (MV3600) and IRIS 4D/25G workstation with QUANTA,
CHARMM, MIDAS, DIANA and X-PLOR softwares are dedicated for 3D structural
determination of proteins and peptides.

Interested applicants should send the resume to: Professor Chin Yu,
Chemistry Department, National Tsing Hua University, Hsinchu, Taivan.

The Analytical Services Laboratory in the Department of Chemistry has a JEOL FX-270 for sale
for $40,000 or best offer. The instrument is in working order and is used almost daily. The system in-
cludes (1) Multi-frequency system with phase lock frequency synthesizer (1 to 110 MHz generation) with
proton observation at 270 MHz and carbon observation at 67 MHz; (2) Carbon/proton dual frequency
5 mm sample variable temperature probe; (3) Broadband 5N to 193Rh 15 mm variable temperature probe;
(4) CPU online digital control variable temperature accessory; (5) Digital quadrature detection system; (6)
Four channel digital phase shifter; (7) Proton homo/heteronuclear multi-mode gated spin decoupler; (8)
Computer control of irradiation frequency to 0.10 Hz; (9) Micro-processor controlled programmable multi-
pulse generator with 13 channel output; (10) 2-D spectroscopy program with six spin NMR simulation pro-
gram; (11) Auto T, and T, measurement and calculation program; (12) High dynamic range double preci-
sion 32 BIT acquisition and FFT; (13) Dual 250K, 16 BIT WORD floppy disc unit; (14) Data processing
system with 16,384 WORD acquisition including a two channel 12 BIT AD/DA, a JEC-980B CPU with
32,768 WORDS, auto error correction, and the CPU expandable to 65 K WORDS. Please contact Dr.
Claude A. Lucchesi, Department of Chemistry, Northwestern University, Evanston, IL. 60208-3113; 708-
491-3479.
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Department of Nuclear Magnetic Resonance
and Medical Spectroscopy

7701 Burholme Avenue
Philadelphia, Pennsylvania 19111

215 728 3049 January 17, 1991
FAX 215 728 2822 (received 1/18/91)

Dr. Bernard L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA 94303

Re: 1H Decoupled 3!P Three Dimensional Chemical Shift Imaging (3D CSI) of Human Brain at
1.5T.

Dear Dr. Shapiro:

We have developed a new dual-tuned !H/31P quadrature transmit/receive birdcage head coil for
studies of the human brain. Proton decoupling using Waltz-4 modulation and bilevel excitation
was used to acquire full Nuclear Overhauser Effect (NOE) enhanced 8x8x8 3-D CSI phosphorous
spectra at 64 (4x4x4) CC and 27 (3x3x3) CC voxel resolutions from normal volunteers. Using
repetition times of 1 second and a flip angle of 40° at the coil center, observation times were 35
minutes for a 4 acquisitions per phase encoding step. Fifteen watts of decoupling power was used
during 31P acquisition (0.256 sec) and 1.5 watts between acquisitions for an average power of 5
watts. In addition to acquiring decoupled 3P spectra, this coil was also used to obtain high quality
proton images of the brain in the same examination, without repositioning the subject.

Sixty-four (4x4x4) cc voxel coupled and proton decoupled 3!P spectra from the human brain are
enclosed. As can be seen from the spectra, the application of bilevel proton decoupling to 3D 31P
CSIresults in a substantial improvement in both spectral resolution and sensitivity with
substantial reduction in linewidth and increase in sensitivity for phosphomonoesters (PME) and
phosphodiesters (PDE). With proton decoupling the small inorganic phosphate P, peak now
becomes clearly visible between the PME and PDE regions, which is normally hidden by the
overlap of these peak regions in the coupled spectra. PCr also shows dramatic improvement in
sensitivity and spectral resolution.

This increased ability to observe metabolites in the PME and PDE regions may be useful in
studying tumors and other brain diseases for which the phospholipid metabolism may be altered.

Sincerely,

B ko Ay

WA
Ravi Srinivasan Joseph Murphy-Boesch ‘|< fruman R. Brown
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3-D CSI at 64cc
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MICHIGAN STATE UNIVERSITY

(8}

MAX T. ROGERS NMR FACILITY CHEMISTRY BUILDING ¢ EAST LANSING e MICHIGAN o 48824-1322
January 11, 1991 (received 1/15/91)

Dr. Bernard L. Shapiro

TAME NMR NeWSt'e“ef Spin-Diffusion Measurements for MAS-NMR
208 AT:Q,"E“’ACQ’;‘&oa Assignments: A SPARTAN Approach
Dear Barry:

Measurements of spectral spin-diffusion from one peak in a MAS-NMR spectrum to another might be ex-
pected to provide useful information for assignment purposes. Ernst and co-workers first demonstrated!
how a rotor-synchronized DANTE puise sequence could be used to selectively excite a given *C MAS-
NMR peak and its associated sidebands, and later demonstrated the existence of spin diffusion by using
a related sequence in '"H CRAMPS experiments (in the case where strong proton dipolar couplings are
not averaged to zero by MAS).2 We would like to show here that the simplest 1-D version of these
experiments (not previously described) can demonstrate the existence of spin diffusion even when the
spinning speed exceeds the moderate homonuclear and small heteronuclear dipolar couplings of the
spin system. Since the basic idea is to selectively invert a given peak and measure the rate at which its
magnetization “spin-diffuses” to another peak, we propose the acronym SPARTAN for this basic pulse
sequence (Selective Population Anti-z and Rate of Transfer to Adjacent Nuclei).3

The pulse sequence we use is shown in the top Figure, and contains a series of small flip angle puises
spaced at intervals of the rotor period, forming in total a 180° pulse, whose selectivity is governed by
the total length of the pulse train. A mixing period allows cross-relaxation (via spin-diffusion or chemical
exchange) to occur, and a final 90° observe pulse is applied. On our Varian VXR-400 spectrometer it
is easy to use the optically detected spinning speed signal from our Doty '°F MAS probe to gate the

actual puises. Shaped pulse trains (Gaussian, etc.) can also be produced by changing power levels,
and can offer improved excitation profiles.

The system we were interested in was Sb3+-doped fluoroapatite (CasF(PQs)a), as described in our last
TAMU contribution (March, 1990). Models for the ionic columns of linear fluoride ions are shown in
the middle Figure. The '°F MAS-NMR spectrum of fluoroapatite with 1.7% Sb3* exhibits a main peak
“C” at 64.0ppm (from CgFs), a weak shoulder “B” at 65.6ppm, and a small peak “A” at 68.6ppm
resulting from the perturbation by the Sb3* substitution in the lattice. Selectively inverting this last peak
and obtaining spectra as a function of mixing times resuits in the superimposed plots shown in the bottom
Figure. Since the T, relaxation time of the peaks (193sec) is much longer than the mixing times used,
the recovery of the inverted peak “A” in a matter of seconds must be due to cross relaxation; indeed,
a corresponding decrease in the intensity of the main peak “C” is observed. We conclude that spectral
spin-diffusion between neighboring pairs of fluorine nuclei (separated by 3.44 Angstroms) is taking place.
The energy-conservation requirement appears to be satisfied by having the frequencies of the two types
of spins become equal at some point during the rotor cycle, due to unequal chemical shift tensors. Even
more revealing from the point of view of assignments is the lack of intensity change (decrease) for the
shoulder at 65.6ppm (peak “B” ). We are able to assign this shoulder to an Sb-perturbed fluoride ion
in an adjacent linear chain separated by 9.37 Angstroms, as shown in the rightmost middle Figure; this
assignment helps confirm our conclusions that an SbO3* group replaces the PO~ group nearly midway
between the two chains. The resuits will be submitted shortly for publication.

Sincerely yours,
Do, nes ) oermoia
Liam B. Moran James P. Yesinowski

1. P. Caravatti, G. Bodenhausen and R.R. Ernst, J. Mag. Reson., 55, 88 (1983).
2. P. Caravatti, M.H. Levitt and R.R. Ernst, J. Mag. Reson., 68, 323 (1986).

3. A suitable acronym, based on the simplicity of the technique, and the incidental fact that it is the
symbol of Michigan State University.
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PENNSTATE

| Zive College of Medicine - University Hospital
The Milton S. Hershey Medical Center

Department of Radiology January 16, 1991 P.O. Box 850
(received 1/18/91) Hershey, Pennsylvania 17033
Dr. Bernard Shapiro (717) 531-6069

TAMU NMR Newsletter
966 Elsinor Court
Palo Alto, California 94303

Dear Barry:
Interleaved Acquisition Software for Bruker Spectrometers

We recently have had the need to obtain 1y metabolic data in a time frame
which corresponds with 31p acquisition of in vivo neonatal rat brain. During
the onset of hypoxia and subsequent recovery, rapid changes in the
pbysiological state have been measured for our hypoxic-ischemic model (1). It
is therefore optimal to acquire one of the nuclei during the relaxation delay
of the other nucleus, which is typically 2 secs. for in vivo 3lp,

The following pulse sequence accomplishes interleaved acquisition on our
Bruker AM 400 WB spectrometer with process controller.

1E
RJ HiP sREAD PARANETERS FOR OUTER NUCLEHS (P31)
g%gi P3P $NAKES INTERLEAVED NUCLEUS (H1) CURRENT PARNS

; % $RESET DATA START TO FIRST BLOCK
5T $NOVE DATA ADDRESS TO NEXT MENORY BLOCK
%ﬂ ! ;%255 2 §1ERD BOTH MEMORY BLOCKS (NBL = 2)

P1 PHI 3PULSE INTERLEAVED NUCLEUS (H1)
AQ $ACAUIRE AS IR 60 (CPiﬁSTI=0) BUT NO RECYCLE

$USES SANE PHASE AS IN THE 60 BELON
D3 574 FHOVE TO 2KD BLOCK
D3 5w JSWITCH TG 2ND PARAMETERS (P31)
i 11 yIRTIALIZE INTERFACE IF SWJ DOESN’T
)} FRENAINDER OF RELAXATION DELAY FOR BOTH NUCLEI
P1 PH2 $PULSE OUTER RUCLEUS (P31)
3 50=3 PH3 ACQUIRE WITH NS =}
D4 SKI FSRITCH BACK TO 1ST PARAMETERS (H1)
IPHA 7 INCRENENT ALL PHASE PROGRANS BY 90
LD 70 2 TIMES L! JREPEAT L1 TINES

570 yRESET DATA START TO 18T BLOCK
WR 41 /INTERLEAVED RUCLEUS
5T {NOVE TO 2ND BLOCK
D4 SWJ JSNITCH TG 28D PARAMETERS (P3!)
WR 2 /OUTER NUCLEUS

EXIT

PH1=0

PH2=0

PH3=RO

where STO, STA move between the two data blocks (set NBL=2), while SWJ swaps
job parameters which were previously read-in with the RJSW command. The swap
of parameters (which is supposed to also initialize the interface) requires 10
msecs (plus mechanical switching time), while STA requires 400 usecs. The
number of time domain points must be the same for both parameter sets. A
Bruker AM 1990 version was required to successfully implement the pulse

An Equal Opportunty University
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program, as our DISR88 software was inadequate. Care should be used if preamp
switching is necessary and PIN diode hardware (2) isn't available.

Interleaved acquisition has recently been demonstrated on a Nicolet 1180
system with a 293B pulse programmer (3). Interleaved acquisition is desirable

for all time dependent data collections of two nuclei which have similar
sensitivities.

(1) Williams, Palmer, Roberts, and Smith; 9th Annual SMRM, New York, pg.
1029 (1990); TAMU 367, pg. 55 (1989).

(2) Ewing, Craig, Branch, Helpern, Smith, Butt, Welch; Stroke 20(2); 259-267
(1989).

(3) Chang, Shirane, Weinstein, and James; Magn. Reson. Med. 13; 6-13 (1990).

Sincerely,
C*?aipt-)}'- )/Jﬂ"/awow //{
Gerald D. Williams, J. Mike Geckle /yicha B. Smit
Radiology NMR Manager Bruker Instruments Associate Professor
Bitnet: JERRY@PSUHMED Wilmington, DE Chief, NMR Division

Postdoctoral Position at the Harvard Medical School
Dept. of Biological Chemistry and Molecular Pharmacology

Applications are invited for a postdoctoral position devoted to the sim-
ulation of NMR data from models of molecular structure and dynamics.
Applicants should have a sound knowledge of the physical principles on
which NMR spectroscopy is based, and be experienced computer pro-
grammers. The successful applicant will be expected to apply these tech-
niques to the interpretation of NMR data on biological macromolecules
in solution, which is being collected on the Department’s high-field NMR
facilities. The Department is also in the process of acquiring extensive
computational facilities to be used for this project, including graphics,
vector and parallel supercomputers. Please send your resume, the names
and addresses of two references, and copies of your two most relevant
publications to: Dr. Timothy F. Havel, Dept. of Biological Chemistry
and Molecular Pharmacology, Harvard Medical School, 240 Longwood
Ave., Boston, MA 02115. '
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Prof. Dr. R.R. Ernst
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Durchwah!-Nr. 01/256 43 68
Telefonzentrale 01/25622 11
Postadresse:

Labaoratorium fiir Physikalische Chemie
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Prof. B.L. Shapiro

966 Elsinore Court

Palo A1l to, CA 94303
U.S.A.

ETH-Zentrum
8092 Zirich
Switzerland

December 18, 1990
(received 12/29/90)

X-32 DRIVING A SOLID STATE NMR SPECTROMETER

Dear Barry,

Even at a time when excellent commercial solid state NMR spectrometers are
available, it is frequently desirable to design one's own instrument, Reasons
may be special requirements, hardware flexibility, or, as in our case, that an
existing spectrometer should be upgraded. The availability of high-performance
components makes the task quite manageable. A major aspect is the use of the
proper computer system. Because no general software packages supporting both
acquisition and data processing are available for open computer systems, we
decided to base our development on the proprietary Bruker UXNMR software package
for data processing and management of acquisition parameters which resides on
top of the UNIX operating system. We developed our own pulse program interpreter
(SINOMA, SIgnal and NOise MAschine, written by Dr. Roland Kreis, presently at
Huntington Medical Research Institutes, Pasadena, California) which takes the
acquisition parameters from UXNMR, assembles the code for an Interface Technology
RSM 432 time sequence generator, loads and starts the pulse sequence, receives
the FID data from the Data Lab 922 transient recorder, and transfers the data

to the UXNMR program for processing and display. SINOMA Toosely follows an earlier
concept written by Dr. Malcom Levitt.

Hardwarewise, the interconnection between X-32 Computer, RSM 432 time sequence
generator, and DL 922 transient recorder was realized by using a general purpose
Motorpla interface card MYME 340 which plugs directly into the VME bus of the
computer. It was not too difficult to write a C code driver for the interface
card and to incorporate it into the UNIX system. The interconnection diagram
looks as follows:
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BMER X32 . ’ DATA LlNES r ---------------

16

MVME 340 CONTROL LINES
8

MOTOROLA HANDSHAKE LINES
TIMER
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RSM 432

INTERFACE
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| R

1

L——ﬁ—-m

DATA LINES
8

CONTROL LINES DL 922 j

]
HANDSHAKE LINES DATA LAB

TIMER

DATA LINES
8

FREE LINES

GENERAL

PORT

The interface card has sufficient output lines to control at the same time a
second RSM 432 time sequence generator. In addition, there are eight data lines
that can be used for other purposes. Hardware and interface driver have been

implemented by Gerhard Gucher (presently at Bruker Instruments, Billerica,Mass.
USA).

The succession of experiments is timed by the interface card while the timing
of the pulse sequence itself is performed by the time sequence generator. The
pulse program interpreter supports a language which loosely follows the Bruker
command language. It supports "C-like" looping possibilities and any type of
arithmetic expressions for ‘timing parameters as well as for phase values or
loop variables. Although phase 1ists are supported, the mathematical power of
the pulse interpreter virtually eliminates the need for them.

As an example, the pulse program for a solid state 2D spin diffusion experiment

is 1isted below. The first five lines following "MAIN" contain some mathematical
operations, the code for the pulse sequence follows. The first word of a line
describes the pulse duration. Variables Tike "D@" or "PW" are taken from the

parameter 1ist of UXNMR. The second word (following the backslash) specifies the
pulses active during that period. Mnemonics 1ike H(®) for proton pulse with phase -
® renders programming easier. On the other hand, it is possible to set all para-
meters, including the phase, by defining directly the 32 bit output pattern of

the time sequence generator in binary, octal, or decimal notation. The integer
variables Lx are also taken from UXNMR with the exception of L@ which contains

the scan number and L1 which contains the number of the t1—experiment presently
in progress.
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# Cross Polarization / 2D / Spin Diffusion along the z-axis

# 8 phase cycle + TPPI
MAIN

DR=.05;
MX=160*ms;
MH=160*ms;
Dl=(L1-1) *INO;
L13=2* ((LO-1) %2) ;
L14=(L0-1)/2+3;

DO \IR;

PW \H(L13) IR;

Pl \H(1)X(L14) IYR;

D1 \H(1) IR;

PW \H(L13+2)X(L14+2+L1) IYR;
D15 \R;

PW \IRY;

PW \H(L13) X (L14+4L1) YIR;
DE \H(1)I;

le—~6 \T(L13+L14+L1-1)H(1)I;
D2 \H(1) I;

PW \H(L1342)1;

D3 \;

MEND

e o o

Hk ok ok 3k 3k dF S e e Ak

maximal duty ratio

max. length of X-pulse
max. length of H-pulse
dl=dl+ino dl evol. time

first pulse 90; phase +/~-
CP time

tl .
90-pulse store mag. along z
mixing

90-pulse flip mag. in xy-plane
dead time

trc trigger

t2 under cw decoupling
flipback of protonmag. along z

Our arrangement has the great advantage that the extensive NMR software of the
X-32 computer is available for data processing of 1D and 2D solid state spectra.
The computer-spectrometer system has proved to be quite versatile for a great
variety of experiments. At present a second spectrometer is under construction
with the same interface and computer system.

Best regards.

Heten)

Richard R. Ernst

Sincerely yours,

Beat H. Meier
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. ' THE UNIVERSITY OF
College of Arts & Sciences ‘ d .\lZO l ]‘ ‘ . Tuc25)06nz,lArg75(;na 85721
 Faculty of Science SO (60 -6
Department of Chemistry ) Tu N ARIZONA FAX (602) 621-8407

Susan Yamamura
Terry Matsunaga
Michael Barfield
University of Arizoma
Department of Chemistry
0ld Chemistry Bldg, Rm 329B
| . Tucson, AZ., 85721
January 7, 1991
Dr. B. L. Shapiro . (received 1/10/91)
TAMU Newsletter
966 Elsinore Ct.
Palo Alto, CA 94303

Bruknet to Felix Data Conversion with Parameter Héndling
Dear Dr. Shapiro,

We have been using, as a beta-test site, the Bruker ethernet transfer software,
Bruknet, on the Silicon Graphics Inc. (SGI) Personal Iris 4D20G between the Iris
‘and a Bruker AM500. We have also obtained the "Felix" software from Hare Research
Inc. for offline multi-dimensional NMR data analysis on the SGI Persomal Iris.

The conversion software provided by Hare Research Inc. for converting the Bruknet files
on the Iris for use in "Felix" 'did not work properly. We modified the Dennis Hare
program, '"BRKSUN" so that Bruker AM500 files sent to the Iris via Bruknet with
parameter handling enabled are successfully converted to "Felix" format with size,
sweep width and frequency (parameter) information kept for use in "Felix".

The changes to brksun.for, a Fortran program, necessitated by differences in the
Fortran input/output handling between Sun computers and Iris computers in the IRIX
3.3 version of Fortran 77, were as follows:

1. The "open" statements in brksun were changed to have “recl=192" rather than
"recl=768" so that record lengths are in four byte words rather than in bytes
2. The statement "read(ll,rec=n,end=99)buffer" was replaced with -

read(ll,rec=n,I10STAT=ios,err=99)buffer

if(ios.1lt.0) go to 99

so that end-of-files are properly sensed when accessing the AM500 files on the Iris.
3. A write statement to give size, sweep width and frequency output on the Iris
console was also added. _

All changes have been forwarded to Hare Research Inc.

We hope that this. information will be helpful to the users of "Felix" and Bruknet
‘on the SGI Personal Iris.

Sincerely,

Susan Yamamura

Terry Matsunaga

.7;ﬁ%?

Michael Barfield
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Dr. Bernard L. Shapiro December 4, 1990
TAMU NMR Newsletter (received 12/12/90)
966 Elsinore Court
Palo Alto, CA 94303

HIV-1 PEPTIDE INTERACTIONS WITH LIPID BILAYERS
Dear Barry:

I hope this contribution will be sufficient to restore our
names to the TAMU NMR Newsletter mailing list. We have recently
been using solid state NMR techniques to study the interaction of
peptides with microsomal membranes. The peptide fragment 828 - 848
of the terminal fragment of the gpl60 envelope glycoprotein
associated with type I human immunodeficiency virus (HIV-1) has
been synthesized and purified. This peptide fragment represents
the region of gp4l with the highest hydrophobic moment assuming an
a-helix. Such amphiphilic peptides could strongly interact with
the hydrophobic/hydrophylic interface of cell membranes with their
hydrophobic faces inserted into the hydrophobic lipid core region
and the hydrophilic faces directed towards the membrane surface.

The synthesized peptide is highly soluble in water and
contains an excess of six positive charges. It interacts strongly
with negatively charged 1lipid membranes as demonstrated by
electrophoretic mobility measurements. The energy of association
of the peptide to a negatively charged phosphatidylglycerol
membrane in an 0.1M NaCl solution is about 6 kcal/mole. Both 3'p -

and %H NMR studies on deuterated and nondeuterated lipids were
performed to investigate the impact of peptide binding on the lipid
structure and mobility. Preliminary results indicate that only the
lipid headgroup region is involved in that interaction. Also, NMR
and circular dichroism experiments were carried out to study the
impact of binding on the peptide structure. In water solutions the
peptide exists as an extended chain or a random coil. our CD
spectra on the peptide in the membrane bound state differ very
slightly from the solution results, but clearly show that the
peptide does not form an a-helix. The experimental results favor
a model where the peptide slides over the 1lipid surface with the
positive peptide charges directed towards the 1lipid surface. This
result is in disagreement with the prediction of the formation of
an a-helix partly imbeded in the lipid bilayer. The theoretically
predicted high amphiphilicity of an amino acid sequence is not
sufficient for a-helix formation. Although care should be
exercised when extending the results obtained on synthetic peptide
fragments of proteins, these results suggest that the 828-848
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region of gp4l could serve to teather the protein to the
intracellular face of the viral membrane. The synthesis of other
fragments of gp4l with different degrees of hydrophilicity and
different amounts of charges is planned. In addition to the
investigation of fundamental questions of peptide-membrane
interactions, these studies could help to improve our understanding
of the functional role of different fragments of the HIV viral

envelope glycoprotein. Please credit contribution to Bob Highet's
subscription renewal.

Sincerely yours,

Jam A. Ferretti Klaus Gawrisch

POSITION AVAILABLE

Assistant Professor of Radiology in Residence, University of California, San Francisco, Magnetic Resonance Unit
located at VA Medical Center. New position. Responsible for supervision, performance, and quality control of all
human magnetic resonance spectroscopy (MRS) studies, including basic MRS research and development and design,
evaluation, and application of advanced MRS methods utilizing in vivo MR instrumentation. Will teach in scheduled
classes and will train and supervise postdoctoral and clinical research fellows in theoretical and practical in vivo
MRS. PhD in physical sciences. Minimum of 4 yrs of clinical research in in vivo MRS of brain and cancer,
including 1 yr of supervisory experience. In-depth understanding and hands-on experience with modern Fourier
transform MRS methods and multinuclear in vivo localization techrigues, including proton decoupling, molar
quantitation in vivo, and all aspects of spectroscopic imaging (free induction decay and spin echo acquisition, image
reconstruction, display, and processing, spectral processing and MR data analysis). Demonstrated skills and
experience in design, development, and presentation of research projects; publications in above research areas.
Knowledge of statistical techniques for analyzing clinical research results, of standard MR imaging techniques, and
of abnormal anatomy, physiology, and biochemistry of human tissues. The University of California is an Equal
Opportunity/Affirmative Action Employer. Women and minorities are encouraged to apply. Send CV,
publications list, and 3 letters of reference by March 2, 1990 to

Michael W. Weiner, M.D., VA Medical Center, 4150 Clement St (11M), San Francisco, CA 94121.



389-53

varian associates / 3120 hansen way, box d-317/ palo alto, ca 94304
NMR Research and Development
December 3, 1990
(received 12/11/90)
Dr. Barry Shapiro
966 Elsinore Court
Palo Alto, CA 94303

PseUdo Triple Resonance via Indirect Detection

Dear Barry,

As you and most of the other practitioners of NMR know by now, iriple resonance spectroscopy, with its myriad of supporting
hardware and software components, is being touted as a definite means to addressing even larger biological macromolecules by NMR.
Experiments in the research groups of Markeley, Bax, and Wagner clearly indicate the general power and importance of triple reso-
nance spectroscopy (Z-3). But what of those scientists not faced with such debilitating problems as assigning the NMR spectrum of a
250 GD protein: might they too be able to avail themselves of this technique (or at least hardware!) to some advantage? The answer Lo
this question lies just below.

Pseudo triple resonance spectrosopy may be considered a variant of triple resonance spectroscopy in which, for example, only '
<--> 13C and 'H <--> N correlations would be established, i.c., the >C <--> N conneclivity would be ignored. The absence of this
latter conncclivilgl allows the technique to be used to acquire a simultancous 3¢, PNJ-H MQC cxperiment using only natural abun-
dance levels of 1°C and N. In many cascs, such a simultancous experiment can reduce the acquisition time by half compared 10 ac-
quiring BC-HMQC and PN-HMQC experiments sequentiafly. The spectrum in Fig. 1A is {rom such an experiment performed on a
cglclic undecapeptide (30 mM in dg-dmso) on a VXRS00. The open circles represent the '4H-13C correlations; the closed circles, the 'H-
I5N correlations. In this particular experiment, the 1H-13C,, peaks were folded once in Fy; and the TH-13C, ., peaks, twice in F). The
'H-PN peaks were not folded at all. The Fy axis is labeled with respect to the 5N chemical shift. Figure 2A is an cxpansion of the
boxed region in Fig. 1A,

In the casc of Figs. 1A and 1B, both the TH-13C and 'H-13N correlations must be present at the same time in the display. Figurcs 1C
and 1D result from a modified experiment in which the two sets of corrclations can be displayed either separately or together. The ad-
vantage 1o this is two-fold. First, there is absolutc impunity in folding signals in F, in terms of accidental overlap and concomitant peak
cancellation. Second, the effect of any dynamic range diffcrence between the two sets of correlations is minimized in terms of display
artifacts.A complete description of this experiment has been submitted for publication, including a pulse sequence. Finally, this tech-
nique can be generalized to more than two heteronuclei provided that certain connectivity conditions are met. As with all “good little”
NMR experiments, it must be afflicted with a hopefully disgusting acronym. In this regard, I have done my best (or worst?).

Sincerely yours,

-l CL((E/,(.// d
Sandy Farmer
1. 'W. M. Westler, B.J. Stockman, J.L.. Markeley, Y. Hosoya, Y. Miyake, and M. Kainosho, J. Am. Chem. Soc. 110, 6256 (1988).

2. G.T. Montelione and G. Wagner, J. Magn. Reson. 87, 183 (1990).

3. M. Ikura, L.E. Kay, and A. Bax, Biochemistry 29, 4659 (1990).
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2D NOESY SIMULATIONS OF EXCHANGEABLE
PROTONS IN ACETAMIDO SUGARS

Perseveranda Cagas and C. Allen Bush
(received 1/10/91)
Department of Chemistry and Biochemistry

University of Maryland Baltimore County
Baltimore, Maryland 21228

Because of the flexibility of most small peptides, quantitative simulation of proton
nuclear Overhauser effects (NOE) by relaxation matrix methods which ignore internal
motion are not thought to be generally useful. But NOE simulations for the carbon-bound
protons of certain complex oligosaccharides carried out as a function of geometry have
produced an excellent fit to experimental data suggesting that these carbohydrates adopt
relatively rigid conformations. Amide protons, the interpretation of whose NOE is crucial
in determining the secondary structure of peptides, also occur in N-acetyl amino sugars
which are prominent components of complex carbohydrates. While amides in sugars are
not so strategically located as are those in peptides, quantitative interpretation of their
NOE could yield useful information on oligosaccharide conformation. Therefore we have
devised a method for simulation of amide proton NOE and applied it to the amide protons
of GleNAe¢ in a milk oligosaccharide Lacto-N-fucopentaose-1 (LNF-I)t which has been
proposed to adopt a rigid conformation (Rao et al., 1985)

Several salient features of amide protons complicate the measurement and interpre-
tation of NOE. First, chemical exchange with solvent requires 'H NMR measurements
in H,0, a technical problem which has been successfully addressed by solvent suppression
pulse sequences commonly used in peptide and protein chemistry. Problems of non-uniform
exitalion in wq, which are characteristic of selective 1-1 pulses, can be avoided by choos-
ing peaks on a single column for quantitation and normalization of NOESY intensities.
Also one must consider the influence of chemical exchange of NH protons with solvent
to the NOESY crosspeak volumes. Saturation transfer experiments show that the rate
of chemical exchange of the amide proton with solvent (H;0O) is sufficiently slow under
acidic conditions (pH = 2.3) that the amide NOE intensities are essentially unaffected by
chemical exchange.

The NOE of amide protons also differs from that of !2C -bound protons as a re-
sult of the contribution of the N dipole and quadrupole to 'H relaxation. Scalar
relaxation modulated by chemical exchange, which arises when one proton of a cou-
pled pair is exchanging, is insignificant under our conditions of small coupling constants
(*Jnpi. n2 = 10Hz) and the relatively long exchange lifetimes (seconds) for the amide
proton. Rapid quadrupolar relaxation of the '*N nucleus results in modulation of the
MN-H spin-spin coupling which provides a scalar mechanism of the second kind for the
proton attached to it. It may be shown, using reasonable values for the coupling constant
J1sN-H, the assymetry parameter () and 5%‘{2 from formamide, that this contribution to
the amide proton spin-lattice relaxation rate is negligible for a rotational correlation time
(T¢) of 1 ns, a value deduced for this small oligosaccharide from T; data. It is to be noted

b Puc a-(1—2)—Gal -(1—3)-GlcNAc f-(1—3)~Cal B-(1—4)—Gle
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that although the scalar contribution to Ty relaxation of the amide proton is small, the
effect on T, relaxation can be significant., '

Dipolar relaxation of the amide proton originates not only from other protons in
the molecule, which provides information on geometry, but also from dipolar interaction
with the directly bonded "N nucleus, which depends mainly on the distance ry_y and
correlation time 7.. Assuming an isotropic model, the dipolar relaxation rate R; of an
amide proton interacting with the "N to which it is bonded was estimated to be 0.67 s~!
at 500 MHz (*H), assuming an N-H distance of 1.0 angstrom and 7. of 1 ns. For the amide
NOEs simulated for LNF-1 using the matrix method of Cagas and Bush (1991) which are
~ 1 -5 %, incorporation of this contribution reduced the values calculated from 'H —' H
interactions by == 0.6 % from those calculated without the *N - H contribution.

The above considerations provided for incorporation of NH NOESY crosspeaks into
our recently published simulation method, (Cagas and Bush, 1991). This modification
yields significant new information on the glycosidic dihedral angles as well as information
regarding the relative orientation of the amide sidechain in GleNAc which is deduced to be
in a {rans arrangement based on the N-H to H2 coupling constant of 10.1 Hz. A contour plot
and cross section throngh the amide resonance of the NOESY spectrum in water of LNF-1
al a mixing time of 250 ms and at 5 °C (Figure 1) show crosspeaks from the amide proton
of GlcNAc to H1 of Gal?, and to protons within the GleNAc unit, H2, H3 and to the methyl
group of the acctamido sidechain. Quantitalive interpretation of the crosspeak involving
the methy! group was not included in our simulation procedure because of complications
introduced by internal rotation. Simulation of NOEs from exchangeable protons were
consistent with the glycosidic ¥ and @ angles derived by simulation of non-exchangeable
proton NOEs providing additional support for our proposal of a single rigid conformation
for LNF-1 reported previously, (Rao et al., 1985). The simulation was consistent with
a nearly trans conforination of the NH proton relative to GIcNAc H2, with the value
T, defined by the atoms ('1-C3-N-C, = 60°£30°{or the amide dihedral angle. In this

conformation the amide proton is closer to H3 than to H1 of the GlcNAc residue, and the
calculated NOFE to HI (GleNAc) was < 1%.

REFERENCES

e Cagas, P. & Bush, C.A. Biopolymers (1991), in press.
e Rao, B.N.N., Dua, V.K. & Bush, C.A. (1985) Biopolymers 24, 2207- 2229.
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Figure 1. Contour plot and cross section through the amide region of the 500 MHz NOESY
spectrum of LNEF-1in 90%% H,0:10% D3O with 0.01M trifluroacetic acid. Temperature
was 5 (' and a mixing time of 250 ms was used. Spectral width was + 2304 Hz, and
71 and 75 delays of 139 and 278 g s, respectively, were used in the water suppression
scheme. Raw data size was 2 x 256 x 2048 complex points, with 64 transients per t,
value.

Mailing Label Adornment: Is Your Dot Red?

If the mailing label on your envelope of this issue is adorned with a large red dot or circle: this decoration means
that you will not be mailed any more issues until a technical contribution has been received by me.

Page Length R&e&t Instruction

- Attention overseas subscribers: If you must use paper which is longer that 117, please take care that all material
(including signatures, addresses - everything!) ends no more than 10" from the top of each of your pages. Itis
costly to make reductions, and henceforth I reserve the right to chop the excess length off any page, no matter

what the result. Beware of the dreaded guillotine!  Your cooperation in this matter will be greatly appreciated.

<1

Thank you.
All Newsletter Correspondence DEADLINE DA
Should Be Addressed To: N NN F— 15 March 1991
Dr. Bernard L. Shapiro [ NG 209 (MAv oo .
TAMU NMR Newsletter No. 392 (May) 19 April 1991
966 Elsinore Court No. 393 (June) -----------=----——-- 17 May 1991
Palo Alto, CA 94303, US.A.
No. 394 (July)---rmrormmomemmneee 21 June 1991
(415) 493-5971
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Book Review Editor:
William B. Smith, Texas Christian University, Fort Worth, Texas

"The Nuclear Overhauser Effect in Stereochemical and Conformational
Analysis”
by

David Neuhaus and Michael Williamson

VCH Publishers, New York
514+ pages: 1989 $95.00. ISBN 0-89573-343-9

This excellent book is organized in three parts and two appendices. The first part, Theory, has six
chapters covering 208 pages. The second part, Experimental, has three chapters covering 142 pages
and the third part, Applications, has three chapters covering 152 pages. The appendices, "Equations
for Enhancements Involving Groups of Equivalent Spins” and "Quantum Mechanics and Transition
Probabilities” fill 12 pages. There is a seven page subject index.

The authors have successfully produced a volume that covers stereochemical studies and confor-
mational analysis using NOE. The section on theory has, by necessity, a large number of mathe-
matical equations but the authors have kept this within the bounds of reason and anyone who has
completed the first two years of a chemistry degree should have no difficulty understanding the
equations used in these chapters. The authors have included a large number of well made figures
illustrating critical points.

The three chapters on experimental techniques are especially valuable to people using NOE
experiments on an infrequent basis and to those learning these techniques. The authors discuss
sample preparation, solvent choices, solute concentration, sample purity and degassing require-
ments. The reader is given information on subtraction artifacts, phase instability, automated routines,
irradiation power and selectivity, and pulse and delay timing, all essential points for the practicing
spectroscopist. The authors then discuss two dimensional methods with a thorough discussion of
the practical points of these methnds and using examples from the real world. The third chapter in
this section discusses heteronuclear experiments, rotating frame experiments, editing and spectral
simplification, and solvent suppression.

The third section has a large number of applications of NOE experiments for the determination of
structure and conformation taken from the recent literature and covering examples from aromatic
substitution to biopolymers.

The references are listed at the end of each chapter instead of being contained in a reference list and
the book lacks an author index but every laboratory using or contemplating using NOE techniques
for the study of stereochemistry or conformations should have a copy of this book.

Michael L. Maddox
Analytical & Environmental Research
Syntex Corporation











