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8th October, 1980.

FIFTH INTERNATIONAL MEETING ON NMR SPECTROSCOPY

Dear Barry,

I am writing to let TAMU NMR Newsletter readers have some details about
the next Internstional Meeting arranged by the British NMR Discussion Group.
This will take place at the University of Exeter, in south-western England,

during the period 12 - 17 July 1981.

plenary lectures have been arranged:

Symposium

Multi~nuclear magnetic resonance:
spin-1 nuclei

Intact biological systems
Heterogeneous sytems
Multinuclear magnetic resonsence:
quadrupolar nuclei

Applicable theory

Dyneinic Processes

Techniques (two half-dsy symposia)

Plenary lecturers

E.A.V. Ebsworth
W. Von Philipsborn

‘R.G. Shulman

P. Mansfield

H. Pfeiffer
J.J. Fripiat

G.E. Maciel
S. Fopsen

R.R. Vold
G. Binsch

P; Laszlo
A.E. Merbach

E. Lippmaa
R.R. Ernst:
D.I. Hoult
U. Haeberlen
R. Freeman

The following half-day symposia and

...Cont.







266-3

45

HERCULES INCORPORATED

RESEARCH CENTER « WILMINGTON., DELAWARE 19899 - TELEPHONE: 302-985-3000

October 2, 1980

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

Dear Barry:

"FOOT POWERED EM-390 NMR AND A REPORT THAT
NMR IS ALIVE AND WELL AT HERCULES INCORPORATED"

For the physically well-coordinated spectroscopist who
happens to have either a Varian EM-390 or EM360-L NMR, the
following modification may be of interest. Shown in the
attached drawings are two foot switches which are very simply
added to the existing spectrometer. The first switch [a
Linemaster Clipper foot switch momentary DPDT available from
Herbach & Rademan (Cat. No. L2-029); 401 E. Erie Avenue;
Philadelphia, PA 19134] is used to override the recorder for-
ward or reverse scan switch located on the bed of the spectro-
meter next to the recorder. The second switch, a double sided
or dual switch [Linemaster Executive Dual Side DPDT,

Herbach & Rademan (L2-042) $17.40)] is used to control alternately
the 1ntegrator reset and the integrator hold functions. The
installation is such that when not in use the 1nstrument functlons
as a plain vanilla EM-390.

Now some people (other than the piano or organ players
in the readership) are probably asking why the trouble to put
in foot switches? Ah ha! we reply, they prove to be most
convenient for freeing one's hands to write down data taken
from say a digital voltmeter connected across the external
recorder jacks (or oscilloscope vertical input leads) during
integration. Thus the left hand may be used to move the
recorder and the right hand may be used to write down numbers
or vice versa. This may be done most conveniently by using
one foot to hold an integral value (voltage) or cancel the same
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Pharmaceutical Products Division /-

Abbott Laboratories
North Chicago, Illinois 60064

September 26, 1980

Professor B.L. Shapiro
Department of Chemistry
Texas A and M Univerisity
College Station, TX 77843

Dear Barry:

"Suggested 13C NMR Assignments for (+)-Tubocurarine Chloride"

18
CH30

We recently had an occasion to examine more thoroughly the 13¢ NMR of (+)-
tubocurarine chloride. Previous proton work (TAMUNMR-162-24) noted that the
protons on the para-substituted aromatic ring H-10, H-11, H-13 and H-14 are
sharp at ambient temperature, but broaden at higher temperatures. 3¢ amr
studies show analogus results in that four protomated aromatic carbon reso-
nances broaden at higher temperatures. This study was reported in TAMUNMR
222-12.

We have now attempted to make other assignments. Assignments were made by
comparison with model compounds, single frequency decoupling experiments
and calculated chemical shifts from benzene. <Chemical shift assignments
are reported in Table I. The sample was run in D90 with dioxane as an
internal reference.

Sincerely,
Ruth S. Stanaszek

RSS:dmp
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Prof. V,F.Bystrov

USSR Academy of Sciences

Shemyakin Institute
of Bioorganic Chemistry

UI. Vavilova 32
Moscow 117312 USSR

Professor Bernard L. Shapiro

Department of Chemistry Title: Apamin Conforma-
Texas A & M University - tion |

College Station, Texas 77843

U, S, A.

August 26, 1980
Dear Barry:

At last after consideration of assigned proton NMR signals (1,2)
we arrived to a solution conformation of apamin (see Figure) -'honey
bee venom polypeptide neurotoxin which consists of 18 residues inter-
connected with two disulphide bridges 1-11 and 3-15 (3). When ana-
lyzing the NMR parameters (see Table) attention is captured by the .
three or even four residues in succession (10, 11, 12 and poésibly (u)
13) with both very slow amide NH=»ND exchange (t /2<(14 hours) and
low values of H=-NC™-H proton couplings (3.0-5.9 Hz). Both of these
features are inherent to polypeptide right-handed helical structure.
Thus it was assumed that the 10-13 fragment is incorporated in a helix
and its backbone NH's are H-bonded to the carbonyls of n - i re-
sidues (i = 3,4,5 for 3407 of- and 4l -helixes). By model building
it was found that only of-=helix could be constructed due to steric
hidrances introduced by disulphide links. The presence of ol~helical
region in apamin is supported by CD and laser Raman spectra and by
secondary structure prediction. In building of apamin spatial gstruc-
ture other features of NMR study (1,2) were also taken into account:
chemical shift pH-dependences, effect of Gd(III) ion binding, tor-
sional ¢4 angles estimated from H-H and C-H couplings, effect of
gelective chemical modification of apamin on NMR parameters. Thus
evaluated apamin spatial structure better explains available spectro-
scopic data than recently theoretically predicted structures (4-6). -
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School of Chemical Sciences
University of East Anglia
Norwich NR4 7TJ ENGLAND

Telephone Norwich (0603) 56161

RKH /JH |
Your Ref. BLS/KS 3rd October, 1980.

Professor B.L. Shepiro,
Editor and Publisher,
TAMU NMR Newsletter,
Texas A&M University,
Department of Chemistry,
College Station,

Texas TT843,

U.S.A.

NMR AND THE PERIODIC TABLE/NMR COMPUTER PROGRAM LIBRARY

Dear Barry,

Your coloured reminders provoke a response along two somewhat trivial
lines this time.

Firstly, readers of TAMU NMR Newsletter may be interested in the attached
"NMR Popularity Graph" of the elements, collated for the 23 years 1978 - mid
1980. I am endeavouring to maintain a computer listing of NMR references
19
F.

concerning nuclei other than the five most—popular ones (lH, 13C, 15N
and 31P), compiled from the American Chemical Society's '"CA Selects" on NMR.

s
The listing may be ordered by computer according to msss number and the result
plotted on a histogram as shown. According to my reckoning, the."top ten"
consist of the five mentioned abeve plus (in order) 2H, 2.98i, 170, 23Na

and 77Se, with 5900 behind. ﬁowever, I should point out that although T

try to be reasonably comprehensive, I have to meke some arbitrary choices,

and the following comments apply:-

1. T exclude "Diss Abs." and some similar types of "publication'.
2. I have endesvoured to meke it a chemistry-based graph, so I exclude
articles I judge to be physics (e.g. on metals and alloys). I do,

however, include articles on solid-state NMR of chemical relevance.

eeessasCont.
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For information on NMR and EPR
instrumentation and accessories
your prime source
is the nearest Bruker office:

Bruker Instruments, Inc. |

Manning Park, Billerica, MA 01821
(617) 667-9580

201 San Antonio Circle, Suite 152
Mountain View, CA 94040
(415) 941-3804 —

539 Beall Ave., Rockville, MD 20850
(301) 762-4440

1603 Darwin Court, Wheaton, IL 60187
(312) 668-4441

Call or mail this coupon to the nearest Bruker office.

Please send me more information on the new DISNMR

The information is needed for future planning [ for purchase after 6 months [
for immediate purchase []  Please have your specialist contact me [
My telephone numberis: ()

I am also interested in NMR systems [0 My field of application is:

Name: \\/

Institute/Company:

Address:

Il INT I aF VR ANy b 4TSNS
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CENTRAL RESEARCH & DEVELOPMENT DEPARTMENT
EXPERIMENTAL STATION

peaks arising from all the volume elements of the liquid, where
each peak is shifted according to its position with respect to

the paramagnetic material. In the geometry defined in Fig. 1,

the shift of the volume element with cylindrical coordinates

z, r, ¢ is given by

ro2 zl 3r2 + 2212 2
AH(z,xr,0) = ™y ~5— Ho [ cos ¢ - 1]

r /r2 + zl2 r2 + 212

r 2 Z 3r2-+ 22 2

o) 2

+ Y. —=— H
v 2 o/r2+222 [rz +.222

One obtains the actual line shape by integrating over
the volume of the liguid that contributes to the NMR signal
(i.e. that is confined in the rf coil). Figure 2 shows the
predicted value of rp for infinitely long tubes, an inner tube
with I.D. = 7.0 mm and O0.D. = 7.5 mm, and an outer tube with
varying I.D. Figure 3 shows the effect of finite heights.
Plotted is the predicted normalized splitting for varying
height of the paramagnetic sample, where the liquid and the
paramagnetic material line up at the bottom, and the height
of the liquid is 15 mm (inner tube: I.D. =.7.0, O0.D. = 7.5 mm,
outer tube: I.D. = 9.5 mm). The splittings in Figure 3 are
normalized to the splitting one would get for infinitely long

2

cosz¢— l].

tubes.
Yours sincerely,
Alexanier Jd. Vega
AJV/kac
Attach.
1

C. A. Reilly, H. M. McConnell, and R. G. Meisenheimer, Phys.
Rev. 98, 264a (1955). ‘

2M. Garcia Morin, G. Paulett, and M. E. Hobbs, J. Phys. Chem.
60, 1594 (1956).

3J. R. Zimmerman and M. R. Foster, J. Phys. Chem. 61, 282 (1957).
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Wageningen

Department of Molecular Physics

Your reference
Your letter of
Our reference

Date
Enclosures

Subject

Professor B.L. Shapiro
Department of Chemistry

80/375, MH/RD Texas A & M University
October 8, 1980 College Station

Texas 77843

U.S.A.

Magic angle spinning NMR of tobacco mosaic virus

Dear Professor Shapiro,

In a recent TAMU NMR Newsletter (1), a description has been
given of a high-resolution solid state NMR spectrometer with magic
angle spinning possibilities at Dr. Veeman's laboratory in Nijmegen,
the Netherlands. It is noteworthy that this beautiful home-built
machine with excellent specifications is not only capable of
measuring NMR spectra of solids. Also spectra of solutions of
viruses, like tobacco mosaic virus (TMV), can be obtained without
any problem.

TMV, which consists of 2140 identical protein subunits and a
single strand of RNA, has been the object of study in our laboratory
for the last couple of years (2-4). Conventional high resolution
NMR is limited for this large particle.that has a molecular weight
of 42 x 10°. The overall rotational motion of TMV is so slow, that
strong line broadening results. In 3¢ nMR only 10 Z of the carbons
(which, by the way, are indicative for internal motions within the
virus) are observed (3).

As is shown in Fig. A, which was obtained in very close
collaboration with Dr. Veeman, proton enhanced magic angle spinning
13¢ NMR gives well-resolved spectra of TMV in solution. This spectrum
has practically as much detail and intensity as is obtained with TMV
that is dissociated in RNA and free protein subunits (Fig. B, cf.
Ref. 3).

This experiment clearly demonstrates that the NMR technique has
grown up now to a stage in which no longer limitations are present for
applications to supramolecular biological systems.

l %)urs ‘sincereﬁ W
M.A. Hemfminga & T.J¥ Schad sma

1. E.M. Menger, J.W.M. van Os and W.S. Veeman, TAMU NMR Newsletter
255(1979) 3. ,

2. J.L. de Wit, M.A. Hemminga and T.J. Schaafsma, J. Magn. Resonance
31(1978)97-107.

3. J.L. de Wit, N.C.M. Alma-Zeestraten, M.A. Hemminga and T.J. Schaafsma,
Biochemistry 18(1979)3973-3976.

4, J.L. de Wit and T.J. Schaafsma, FEBS Lett. 92(1978)273-275.







266-23 DIVISION OF CHEMISTRY AND PHARMACY

UNIVERSITY OF MUNICH
8000 MUNICH 2

o/

INSTITUTE OF ORGANIC CHEMISTRY GERHARD BINSCH
KARLSTRASSE 23 PROFESSOR OF THEORETICAL ORGANIC CHEMISTRY

October 10, 1980

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

Computer Program DANSOM

Dear Barry:

Our computer program DAVINS (JMR 37, 395, 409 (1980)) has now
acquired a cousin called DANSOM (OMR 14, 226 1980)). The name stands
for "Direct Analysis of NMR Spectra of Oriented Molecules". We were
curious to know how far the application of DANSOM could be pushed in
practice. Figure 1 shows a rather extreme example, consisting of
2930 single—guantum transitions of finite intensity in absorption. T
The spectrum was analyzed without assigning a single one of those AN
lines, resulting in dipolar coupling constants whose standard errors
are at most 0.02 Hz..

The equilibrium structure of cyclopentene that comes out of
this is shown in Figure 2, but that in itself is not so terribly
interesting. More significant is our finding that the results are
at variance with a microdynamical model in which one assumes that
the internal motion is much faster than the overall reorientation
of the molecule in the liquid crystal, in spite of the fact that
the barrier to the puckering motion in cyclopentene is only 2.77
kJ/mol. If correct, this would mean that the past attempts to ex-
ploit nematic-phase NMR for conformational analysis must be in error
and that the seeming agreement between the experimental results and
those calculated on the basis of such a model must have been spurious.
We conclude that the theoretical treatment of the results on con-
formationally mobile molecules in general requires an infinite
number of orientation tensors (submitted to Mol.Phys.).

Sincerely yours,

e

David S. Stephenson Gerhard Binsch

APR






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

6120-483: ANG:mbr
22 October 1980

Professor B. L. Shapiro
Department of Chemistry
TAMU NMR Newsletter

Texas A & M University
College Station, TX 77843

Gain Fluctuations in a Solid State RF Amplifier

Dear Barry:

Polarization transfer in liquids by coherent rotating frame cross-
polarization (1-3) places stringent demands on the stability of the rf
transmitters. The two rf amplitudes YBl, each much greater than J,

should be settable (and stable) to within some fraction of J. For 15N—1H
cross—polarization at an rf field strength of 2 kHz and a value of 80 Hz
for a typical directly bonded NH palr, the rf field amplitudes should be
matched to within about 1% or 0.1 db. (These restrictions do not apply
to adiabatic methods (4) which avoid the amplitude match problem
altogether.) ‘

In the course of these experiments, we found that the matching
condition would ocassionally jump, remain constant at a new level for
minutes or longer, and then return to nearly the initial state. The
source of this problem was traced to a solid state broad band power
amplifier in which the outputs of parallel transistor stages are
summed together.

The enclosed chart recording shows the rectified output of this
malfunctioning amplifier (T) as well as the input which has been
amplified by a separate power amplifier (R). Also shown is the
schematic of the test facility. The gain was quite steady for eight
hours before this incident. Over the course of 18 hours, four similar
fluctuations occured. No line voltage fluctuations were observed by a
Dranetz 606 disturbance analyzer during the recording period. A
separate test showed that the dc power supply in the rf amplifier was
not responsible for this behavior. We speculate that one or more
transistors failed intermittently, with consequent loss of gain.

The intermittent nature of this failure makes it impractical to
observe by oscilloscope, except by a most obsessional observer. Such
an intermittent gain fluctuation, here of the order of 127 in voltage
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A 'gain fluctuation incident' in a solid state rf power amplifier. The
chart shows the rectified rf output (voltage) from the transmitter (T) under
test and a similar reference (R) amplifier. During this 18 hour test, four
similar incidents were observed. The small (ca 1%) fluctuations seem to be
precursors to the major instability. Both amplifiers were operated well
within recommended limits and systematic interchange of splitter output
ports, dummy loads, rectifiers and chart recorder amplifiers all indicted
the test amplifier. (For clarity the chart recording has been darkened by
hand.)
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA °* SANTA CRUZ

SCHOOL OF PHARMACY
DEPARTMENT OF PHARMACEUTICAL CHEMISTRY SAN FRANCISCO, CALIFORNIA 94143

October 22, 1980

Professor Bernard L. Shapiro
Department ot Chemistry

Texas A&M University

College Station, Texas 77843

Title: Distance Geométry for NMR
Dear Barry, '

Gordon Crippen (now a colleague of yours) and I have been
developing a computer program that might be of some interest to the
NMR community. The basic idea is to generate molecular structures
that are consistent with experimental constraints. There are a number
of programs aimed at this problem, proceeding from quite different
mathematics. Our particular approach uses matrix methods from a field
of mathematics called distance geometry. The input data are distances
(or angles) between atoms (or united atoms) along with some assessment
of experimental errors. Known chiral centers can also be specified.

The program returns a number of structures (i.e., center of mass,
principal. axes coordinates) that meet the constraints to some
predetermined limit. For 50-150 atoms or united atoms the computer
costs have been a few dollars per structure on the computers available
to us (CDC 7600, IBM 370/165). Minicomputer (PDP-11/70, VAX) versions
are being tested. :

The advantages of this program seem to be:
(1) Reasonable geometric structures are produced quite efficiently.
(2) 1Inconsistent constraints are identified.

(3) "Local" minima problems are much reduced compared to energy
optimization techniques.

The disadvantages that we know of include:

(1) We will not produce a best-fit to chemical shifts or relaxation
times -~ our approach requires distances for input. Hence the
program is most likely to be useful for those doing coupling
constants and NOE experiments.

(2) We do not guarantee "low" energy structures, however, the program
output can be coupled to an energy minimization routine as
desired.
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Northern Hlinois University K}
DeKalb, Ilinois 60115

The Michael Faraday Laboratories
Department of Chemistry
815 753 1131

October 28, 1980

Professor B.L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Perturbing Cig/Trans Equilibria using Lanthanide Shift Reagents.

Dear Barry:

Continuing our studies of the interaction of lanthanide shift reagents
(LSR) with amidesl, we attempted to unravel the complex equilibria present
when LSR is added to a solution of N-methylformamide (NMF) in CClg. 1In
addition to e¢is and trans NMF monomers, the 1l:1 and 2:1 complexes of each
isomer with the LSR, Eu(fod)3, are expected to be present. Furthermore,
Eu(fod)3 dimerizes in CCl, solution. Other species which may be present
are the n-mers resulting from the amide self-association via hydrogen
bonding.

Of special interest to us was the fact that the cis:irans isomer ratio
in NMF, which 1s 8:92 in the absence of LSRZ, becomes 50:50 at a LSR:NMF
molar ratio (L,/S,) of approximately 0.4. However, even though this indi-
cates a large increase in the population of c¢is species, a plot of § vs.
Lo/S, (Figure 2, ref. 1) for the N-methyl protons reveals much larger
lanthanide-induced shifts for trans as compared with cis isomers (Sqo =

0.1 M = stoichiometric concentration of NMF). In order to explain these
results, a model was proposed which takes the following equilibria into
account
K K
H H KT H H x, H CH c H CH
SR | —A )
N = \. / ==\ _ /3= \_ /3
//C——N\\ 41 C—N slow //C-—N\\ L //C-N
b...o? cH, 0// \CH3 o7 H n..o? N
fast fast
tlL tl cq ClL

where L = unbonded LSR and the dimerization of the LSR, L + L§==3IQ is
included. Slow and fast refer, of course, to the NMR time scale and

(t7 + t1L) and (ec1 + c1L) are proportional to the integrated intensities
of the trans and c¢is N-methyl proton signals, respectively. The chemical

Northern Illinois University is an Equal Opportunity/Affirmative Action Employer






INDIANA UNIVERSITY DEPARTMENT OF CHEMISTRY
: Chemistry Building

Bloomington, Indiana 47405

812-337-5513

October 28, 1980

Professor Barry L. Shapiro
TAMU NMR Newsletter
Department of Chemistry

Texas A & M University
College Station, Texas 77843

KINETICS OF o-MANNOSIDASE ACTION ON VARIOUS
a~D-MANNOPYRANOSYL LINKAGES

Dear Barry:

This is a progress report on one aspect of our studies of glycoproteins and
glycopeptides by 13C NMR.

We find that 13C NMR spectroscopy is a practical method for following the kinetics
of enzymatic digestion of individual carbohydrate residues of glycopeptides and for
determining the structures of the products of partial digestions. Specifically, we have ..
studied the jack bean o-mannosidase digestion of the hen ovalbumin glycopeptide {\/
Manal-+6 (Manal-+3)Manal~>6 (Manal-+2Manc1+3 )ManB1+4G1 cNACR1+4G1 cNAcR1+Asn (Compound A). We
find that the reported "rule" that jack bean a-mannosidase hydrolyzes Manal-2Man and
Manal-6Man linkages at least 15 times faster than Manol-+3Man linkages [Tai, T.,
Yamashita, K., Ogata-Arakawa, M., Koide, N., Muramatsu, T., Iwashita, S., Inoue, Y.,
and Kobata, A. (1975) J. Biol. Chem. 250, 8569-8575] is not of general validity.
Although the Manal+2Man(c) linkage of Compound A is the first one to be digested, the
Manol+3Man(8) linkage is hydrolyzed next, faster than the Manal»6Man(a) linkage. The
Manal+3Man(a) linkage is hydrolyzed very slowly.
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University of Houston

Central Campus
Houston, Texas 77004

Department of Chemistry
713/749-2612

October 3, 1980

Bernard L. Shapiro

Texas A&M University
Department of Chemistry
College Station, TX 77843

Dear Colleaque:

We have a position available immediately for an experienced NMR specialist .
as our NMR Laboratory Manager. Responsibilities include maintenance, opera--
tion and training operators on our XL-100-Nicholet multinuclear and FT-80A
instruments. Some knowledge of electronics is essential but a qualified
electronics specialist will be available within the Department. - The NMR
Laboratory Manager will be expected to participate in planning for future
expansion and improvements in the NMR facilities. Also, there will be
opportunities for collaboration with faculty in NMR research areas. We

will support and encourage the professional development of the successful
applicant.

\_/

We will be pleased to consider any persons whom you recommend. Please ask
the applicants to submit a resume and request three letters of recommenda-
tion. Applications may be directed to:

R. A. Geanangel

Department of Chemistry

University of Houston Central Campus
Houston, Texas 77004

The NMR facilities are a vital component of many of the research programs .
here so we very much appreciate your help in locating a qualified individual
to manage our laboratory.

Sincerely,

Russ Geanangel U
Professor of Chemistry

RG/dn











