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Our current efforts are directed toward characterizing the thermodynamics
and kinetics of the interconversion between the two forms and the consequence
of this molecular heterogeneity for oxygen binding.

Postdoctoral Position Available

Two positions to start between October 1, 1978 and March 1,
1979, are open in my research group. Our present work focuses
on the characterization of the moleﬁular/elgctronic structure
of hemoproteins using a variety of “H and C labeled porphyrins,
and the use of extrinsic metal ion probes to assign specific
resonances in proteins.

We have available excellent nmr equipment with the recent
acquisition of a narrow-bore Nicolet 360 MHz and wide-bore
Nicolet 200 MHzlspectrometers, as well as our "old" fgol PFT-100.
Probes include “H (100, 200, 369 MHz), “H (55 MHz), Cc (25,

50 MHz) 1P (40.5, 81 MHz) and L°F (188 MHz).

The candidates should have a strong interest in biophysical
chemistry. Some experience in nmr spectroscopy and/or protein
handling is highly desirable but not absolutely necessary. The
appointments are for one year and are renewable for a second
year by mutual agreement. The stipend is $9,500-$10,500 de-
pending on experience. Potential candidates should send me their
curriculum vitae and arrange to have forwarded three letters of

reference. The University of California is an Affirmative Action/
Equal Opportunity Employer.

GNL: jkg

Sincerely,

Aoy

Gerd N. La Mar

Professor of Chemistry
Co-director, UCD Biological
Magnetic Resonance Facility
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Standard Oil Company (indiana)

Amoco Research Center
P.0. Box 400

Naparvillg, Ilinois 60640
312-420-5111

August 10, 1978

Professor Bermard L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Dear Barry:

1,4-cyclohexadienes and the Dihomoallylic Coupling Constant

In the past few years, the relationship between the conformation of
1,4-cyclohexadienes and the dihomoallylic coupling constant has been a
topic of considerable interest.l We have been studying two closely
related systems; 1,4-dihydrophthalic acid (I) and 2,5-dihydrotrimellitic
acid (II). Compound I gives a spectrum similar to those reported in
the literaturel in that Hy and Hy’ have identical chemical shifts and
most of the coupling constants were too small to be resolved. Spins

1, 3, 4 and 4’ combine to give an AM»X spectrum with the coupling
constants J1,4 =391 AR 6.8 and Jg 4 = J3 4/ = 3.8. All other
couplings wetre too small to be resolved. ~The fact that J3 4 = Jz 4/
indicates that the Hy- C4-H4I bond angle is bisected by the’ Cg-Hj bond
and this implies a planar ring structure. The ratio of the dihomo-
allylic coupling constants, Jl 4/J1 4’5 1is unlty which does not agree
with the value 1.29 determined’ experlmentally and by INDO calcula-
tions2;3 for a planar system. However, Hy, Hy, and Hy/ probably form a
deceptively simple ABX pattern where Ji4 # J14’, a problem common to
these systems.

Compound II, in stark contrast to compound I, gave a well resolved
spectrum in which all couplings could readily be obtained. Only the
value of Jy ,6 was mnot directly observable. This value was obtained by
varying Jo 6 until the calculated lineshape (Nicolet NMRCL program)

for the H2 resonance agreed with the experimental lineshape. The signs
of the coupling constants were determined by INDOR and J5 5/ was
assumed to be negative. To our knowledge, this is the first determina-
tion of the sign of the dihomoallylic coupling. The value of

J2 /J ,5/ is consistent with a highly puckered boat conformation! for
IT w1th the COoH group at Cy in a quasiequitorial position. This
assignment is supported by the relative magnitudes of the vicinial
couplings, A surprising and unexplained result was the size of J3,6-

Compound II was reacted with trifluoroacetic anhydride to give ITI.
It is interesting to note that Jp ,5 and J2 5/ both increase in
magnitude but the ratio Jp 5/J2 51 reduces to 1.9 from 4.1 in II.
Also J9 .3 and Jy ¢ both increasé in size. This is probably due to a
distortion of thé boat format due to formation of the anhydride
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August 8, 1978

Prof. B.L. Shapiro

Department of Chemistry

Texas A & M University
Collage Station, Texas 77843
USA

Title: Assignment of Secondary Carbons

Dear Prof. Shapiro:

Recently, Dr. K. Roth (1) has presented, yet another method,
whereby identification of secondary carbons is made possible, using 13¢{n}
Noise Off-Resonance Decoupling (NORD). It is based on the fact (2) that at
low decoupler power the triplet component of an AzX spin system is smeared
out, while the singlet component is not being affected. Thus, sharp signals
for secondary carbons can be observed. The reduction of the effective
decoupler power is obtained by placing the decoupling band at an off-resonanace
position.

We have been using this technique for sometime now in our lab,
but with a minor difference. Instead of obtaining a reduction in the effective
decoupler power by way of choosing an appropriate decoupler position, we
employ on-resonance conditions and in fact reduce the decoupler output power.

Using on-resonance conditions with reduced decoupler power has
a number of advantages: a) Uniformity of the effective decoupler power over
all the spectrum, enabling better distinction between secondary carbons
bearing equivalent protons and those bearing non equivalent protons. b) It
is possible to establish an optimum decoupler power for a given family of
compounds. c¢) Methyl and methine carbons are smeared out simultaneously
(see spectrum). d) The On-Resonance Partial Decoupling (ORPD) method is
easy to perform, and it is adaptable to all FTNMR instruments including
""antiques', where the decoupler position is not being controled by soft
ware gear.

Finally the use of this technique provides an additional method

for carbon peak assignement which is sometimes superior to the usual Single
Frequency Off-Resonance Decoupling (SFORD) method. ' In particular, for those

CABLE ADDRESS 1 WEIZINST (lsroel) :D'%p13nY jvn PHONE: (054)82111-83111 :]15‘7‘3 TELEX : 31934 :0pYD
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Professor B. L. Shapiro
Department of Chemistry
Texas A & M University
College Station

Texas 77843

usa

Dear Professor Shapiro

An order of magnitude better, or who needs phase angles?

The letter from the Stanford Magnetic Resonance Laboratory (232-15) has prompted
us to try resolution enhancing magnitude spectra using a Gaussian deconvolution

process (J. Mag. Res. in the press). This procedure, in absorption mode, con-
verts Lorenztian lines into Gaussians and also allows a reduction in the line-
width.

As an example we chose a sample of mixed deuterated n.m.r. solvents and observed
the proton signals from residual acetone-d_. and acetonitrile~d,. Some

Eu(fod-d_ ), was added to broaden the acetone signal and to provide a suitable
chemical shift difference at 90 MHz.

In order to remove the wings of the magnitude spectrum and to retain the same
line-width as in the unfiltered spectrum an insignificant trade-off in signal-
to-noise was observed. Allowing line width reductions, guite dramatic enhancements
are possible but the sensitivity begins to suffer a little.

The top trace (a) shows the unweighted FID and, in the freguency domain, the
absorption mode and magnitude spectra. The true baseline in the magnitude
spectrum is marked with a dotted line. (b) shows the result of multiplying

the same FID with exp (32t-37.82t2) where t runs from zero to one. Here the
same line-width is obtained. (c¢) shows a more extreme example with a weighting
function exp (15t - 9.94t2). Here the line-widths have been reduced by f30%
with a significant loss of sensitivity.

A clear application of this method lies in two dimensional FT n.m.r. where
spectra are normally plotted in a magnitude representation.

Yours sincerely
./,7-—
//——
J. C. Lindon A. G. Ferrige

DEPARTMENT OF PHYSICAL CHEMISTRY
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ENC InC. Twentieth Experimental Nuclear Magnetic Resonance Spectroscopy Conference

Asilomar, California, February 19-23, 1979

20th EXPERIMENTAL NMR CONFERENCE

The 20th ENC will be held at Asilomar, California February
19-23, 1979. Everyone who attended any one of the meetings in
1975, 1976, 1977, or 1978 is on the mailing 1ist and will re-

ceive registration information and a copy of the preliminary pro-

gram which will be mailed about December 10. If you are not on
the mailing 1ist or fail to receive meeting information by the
first week of January contact Aksel Bothner-By, Secretary.

POSTER SESSIONS

If you would like to talk about your work, taking advantage
of the selectivity and intimacy which a poster presentation of-
fers, you are invited to contact the Poster Session Chairman, Dr.
Michael J. Albright, JEOL, 235 Birchwood Avenue, Cranford, New
Jersey 07016 for further information.
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Executive Committee
ENC Inc.

K. L. WILLIAMSON, Chairman
Department of Chemistry
Mount Halyoke College
South Hadley, Mass. 01075
{413} 538-2349 or 2214

G. N. LA MAR, .Chairman-Elect
Department of Chemistry
University of California

Davis, California 95616

(916) 752-0958

M. GORDON, Treasurer
Merck, Sharp & Dohme
606-1209 Richmond Street
London, Ontaria N6A 3L7
Canada

{312) 522-1000

A. A. BOTHNER-BY, Secretary
Department of Chemistry
Carnegie-Mellon University
4400 Fifth Avenue

Pittsburgh, Pennsylvania 15213
(412) 57B-3149

R. E. LUNDIN, Local Arrangements
Western Regional Research Lab.
800 Buchanan Street

Albany, California 94710

(415} 486-3343

H. C. DORN

R. GRIFFIN

H. D. w. HILL

L. F. JOHNSON

R. LICHTER

G. MACIEL

A, PINES

D. L. VANDERHART

C. S. YANNONI

State University of New York

at Stony Brook

Stony Brook, New York 11794

stonyBrook

August 17, 1978

Dear Barry:

Department of Chemistry
telephone: (516) 246-5050 / 5051

Postdoctoral Position

I would 1ike to announce the availability of a postdoctoral

position in my laboratory starting around the first of next year.

The work involves NMR studies of model biological membranes
particularly focusing on mediated ion transport facilitated by
either small molecules or membrane proteins. Some of this work
is described in the abstract of the talk I presented at the 19th
ENC at Blacksburg in April. I would be happy to discuss details
with those interested. I can be reached at 516-246-5057 (or
516-246-5050 (leave message)). The State University of New York

is an equal opportunity affirmative action employer.

Sincerely,

Charles S. Springer, Jr.

Associate Professor of Chemistry
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INSTITUTE OF ORGANIC CHEMISTRY GERHARD BINSCH
KARLSTRASSE 23 PROFESSOR OF THEORETICAL ORGANIC CHEMISTRY

August 23, 1978

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

Computer Program DNMR5

Dear Barry:

We have recently completed the documentation for our iterative
NMR bandshape program DNMR5 and submitted it to QCPE; a summary is
reproduced below. The program will probably be announced by QCPE
in their November 1978 Newsletter. The people at Atlas Computer
Laboratory at East Anglia also have plans to include it in their
library. A paper describing the theoretical background of the
algorithm is tentatively scheduled to appear in JMR in October 1978.
A companion paper, to be published in the same issue, will present
experimental examples.

ABSTRACT

DNMR5 is the iterative version of DNMR3 (QCPE No. 165). It
uses an improved and simplified DNMR3 as a subroutine. Up to 16
parameters (chemical shifts, coupling constants, populations, .
effective transverse relaxation times, exchange rate constants,
2 baseline parameters and the spectral origin) may simultaneously
be optimized by the least-squares fitting of a theoretical band-
shape to experimental digitized CW NMR signal intensities. The
optimization is constrained by the total experimental bandshape
integral corrected for baseline increment and baseline tilt. The
iterative minimization algorithm is based on a judicious inter-
polation between the gradient and Gauss-Newton parameter ‘correction
vectors with respect to direction as well as length. In standard
operation the experimental spectrum is to be supplied as 10200
16-bit inteqger data words on a 9-track magnetic tape prepared by
a modern NMR spectrometer system. For users lacking the capability
to prepare such a tape, two alternative optional input routines
are provided. The raw bandshape data are smoothed and truncated
prior to the iterative calculation. The program outputs information
about the progress of the iteration, an error analysis of the
final parameters and an agreement factor based on a calculated
RMS noise figure, and optionally produces plots of the original
spectrum, of the smoothed and truncated spectrum and of the
computed spectrum, either on separate sheets or as superimposed
traces.

The most complicated case we have tackled so far is tha? of '
1,4-dinitrosopiperazine. There are 2 isomers, 4 nuclear conflgurgtlons
and 8 spins, falling into 2 groups of 4 each, whose weak mutual inter-
action can be accounted for by choosing appropriate effective transverse
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1,4-DINITROSAPIPERAZINE 130C

COMPUTED ON SMOOQTHED
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1,4-DINITROSOPIPERAZINE 130C

relaxation times. Part A of the figure shows the experimental 100

MHz spectrum at 130°C recorded with a density of 40 points/Hz. The
iteration proceeds from the smoothed spectrum truncated to 999 points.
The 4 shifts, the population ratio, 2 of the independent rate constants,
the baseline increment and the baseline tilt were treated as free
parameters in the iteration. Total CPU time was 2.5 minutes on a CDC
CYBER 175. The superposed plots (part B of the figure) show the degree
of agreement between theory and experiment that can be achieved with
this approach.

Sincerely yours,

« (Geclac]

bDavid S. Stephenson . Gerhard Binsch
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

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

DEPARTMENT OF CHEMISTRY, M-001
LA JOLLA, CALIFORNIA 92093

August 21, 1978

Professor Bernard L. Shapiro
Department of Chemistry

Texas A&M University

College Station, Texas 77843

3.IP Q]H} NOE OF PHOSPHOLIPIDS IN MIXED MICELLES AS MODEL MEMBRANES

Dear Professor Shapiro:

In response to the pink sheet, we wish to inform you that we have been
continuing our NMR studies on the conformational details of phospholipids

in mixed micelles as model membranes (1,2). Because of the phenomenon of
"specificity reversal" (3), whereby phospholipase A, hydrolyzes phosphatidyl-
ethanolamine (PE) significantly only in the presencg of phosphatidylcholine
(PC), we wished to know if the two phospholipids sg?cifjcally interacted in
mixed micelles. Recently, Yeagle et al. (4) used P{ }1§NOE'S to explore
the interactions of the polar portion of phospholipids in mixed phospholipid
bilayers. They found that the major contribution to the NOE of the PC
phosphorus (and of the PE phosphorus in mixtures with PC) is from the choline
methyl protons. This was explained by intermolecular interactions between
the positively charged N-methyl moiety of one molecule of PC and the
negatively charged phosphate on a neighboring molecule of either PC or PE.

We have now examined the proton frequency dependence of the 31P{ 1H} NOE
for PC, PE, and a binary mixture of the two phospholipids in mixed micelles
Yith Triton X-100. As shown in the Figure, the NOE maximum occurs at the
H-irradiation frequency corresponding to the methylene protons adjacent

to the phosphorus for both PC and PE in the binary mixture. Thus, in
contrast to the case with phospholipid bilayers (4), there is no evidence
in the mixed micelles for an intermolecular interaction between PC and PE.

Sincerely yours, '
747%&__&_\

Mary F. Roberts

uad A Denria

Edward A. Dennis

[z
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FIGURE: Frequency dependence of 31P‘11H} NOE of egg phosphatidyl-
choline (@) and egg phosphatidylethanolamine () in mixed
micelles with Triton X-100 plotted as a function of the CW
proton decoupler frequency. The NOE data was obtained on a
JEOL PFT-100/Nicolet 1085 system using weak continuous wave
broad band decoupling. The chemical shifts for choline methyl
groups and methylene groups adjacent to the phosphate of the
phospholipid and Triton oxyethylene groups are indicated in
ppm from tetramethylsilane. The dashed Tine superimposed on
the data is taken from the results of Yeagle et al. (4) for
phospholipid vesicles.

M.F. Roberts and E.A. Dennis, J. Am. Chem. Soc., 99, 6142-6143 (1977).

(
M.F. Roberts, A.A. Bothner-By, and E.A. Dennis, Biochemistry, 17,
935-942 (1978).
MZ Adamich and E.A. Dennis, Biochem. Biophys. Res. Comm., 80, 424-428
1978).
P.L. Yeagle, W.C. Hutton, C-H. Huang, and R.B. Martin, Biochemistry,
16, 4344-4349 (1977).

240-1¢€
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THE UNIVERSITY OF BRITISH COLUMBIA
2075 WESBROOK MALL

VANCOUVER, B.C., CANADA

V6T 1W5

DEPARTMENT OF CHEMISTRY 17 August, 1978
Professor Bernard L. Shapiro
TAMU Newsletter DISPERSION VERSUS ABSORPTION:(DISPA):
Department of Chemistry A New Method for Distinguishing a
Texas A & M University Distribution in Chemical Shift from
College Station, TX 77843 U.S.A. a Distribution in Line Width.
Dear Barry,
We have recently pointed out "~ that a plot of dispersion versus absorption in NMR

provides a simple graphical means for identifying and quantifying several different
Tine-broadening mechanisms, using the data from a single accumulated F.I.D.

In this note, I wish to report that I have now been able to prove that essentially

any distribution in chemical shift will lead to displacement of an experimental DISPA
curve above its reference semicircle, while any distribution in line width will Tead to
dispTlacement of the experimental DISPA curve below its reference semicircle. This
provides a near-trivial means for distinguishing between these two most general types
of line-broadening in NMR. The proof will appear shortly in J. Phys. Chem. While
there are certainly other means for distinguishing between these two types of
line-broadening (e.g., spin-echo or other multiple-pulse methods), none is as simple

or rapid (in data acquisition) as the DISPA analysis.

Our own experimental interests are in biological applications. Fig. 1 shows a DISPA
plot constructed from the broad 31P FT-NMR signal from ribosomes (raw data courtesy

of Prof. Ian M. Armitage at Yale University). The data points are clearly displaced
below the reference semicircle (diameter = absorption-mode maximum peak height), showing
that this sample exhibits appreciable heterogeneity in Tine width of its individual
components, probably due to variation in flexibility of the phosphodiester linkages

in the various RNA components.

Although it is a bit early to make general conclusions, our preliminary TH DISPA
plots suggest that the broad signals from polymers themselves (e.g., polymethyl-
methacrylate) seem to be dominated by distribution in Tline width of the component
peaks, while the broad signals from small adsorbed molecules (e.g., Hp0 in gels or
in biological cells; benzene on silica gel) seem to be due to distribution in
chemical shifts. We are pursuing further applications for broad-line TH systems,
and would welcome suggested problems from other workers.

Sincereiy,

Czﬁln(} (2%in4549?b451ﬁ41w<_

Alan G. Marshai] D. Christopher Roe, and R. LeBlanc

References:

1. A. G. Marshall and D. C. Roe, Anal. Chem. 50, 756 (1978).

2. D. C. Roe, A. G. Marshall, and S. H. Smallcombe, Anal. Chem. 50, 764 (1978).
3. A. G. Marshall and D. C. Roe, TAMU 231, 9 (1977).

4., A. G. Marshall, J. Phys. Chem., in press.

5. A. G. Marshall and D. C. Roe, J. Magn. Res., in press.

*

Please credit to account of A. G. Marshall.
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Figure 1. Plots of NMR Dispersion versus Absorption (DISPA). Solid line represents
a reference semicircle whose diameter is set equal to the experimental
absorption-mode peak height (r~~ Meferences).
Top: 31P data from E. coli ril....es. The DISPA plot indicates a distribution
in Tp for the -~—-onent r“---hate resonances.
Bottom: 1H data for __.zene ac_...ed onto silica gel. The DISPA plot indicates
a distribution in chemical shift for the adsorbed benzene molecules.
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UNIVERSITY of PENNSYLVANIA

PHILADELPHIA 19104

v

School of Medicine G3

DEPARTMENT OF
BiocHEMISTRY AND BiopHYSIcS

August 17, 1978

Dr. Bernard L. Shapiro
Department of Physics
Texas A & M University
College Station, TX 77843
Dear Barry:
18 . . 31 .

We have reported an 0 isotopic shift on P of inorganic phos-
phate(l) and have applied to the study of the mechanisms of several
enzymatic reactions(l,2). The 18O shift on 31P was independently
reported by Lutz et al.(3). Recently we have synthesized a number
of 180 labeled species of adenosine triphosphate and have found that
the magnitude of the isotopic shift depends on which phosphorus is
observed and whether the 18O is in the bridge or non-bridge position

as illustrated for two species of ATP in Fig. 1. The results of all

measurements made thus far are summarized in Table I,

Table 1

P of ATP Oxygen Position Shift in ppm per 18O atom
o o~B bridge 0.017
B o-f8 bridge 0.017
non-bridge ‘ 0.028
B—y bridge ' 0.016
Y f=—y bridge 0.016

non~-bridge 0.023
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Fig. 1

. The filled symbols in the formulae indicate the bositiqné of 180.

Upper spectrum - ATP, 89% 180 in 3 non-bridge positions of y-P.

Lower spectrum — Mixture of ATP(lGO), ATP(y1803), ATP(31803) and small
amounts of ATP(y1802) and ATP(81802). There are two peaks for the last
species (81802) correspr~-ing as indicated to 2 non-bridge oxygens (2 nb)

and to 1 non-bridge and 1 bridge oxygen (1 b, 1 nb) respectfully. The

l . ) . - 3 ) - .
8O2 species arise from the binomial distribution since the compounds

were synthesized from inorganic phosphate, 897 18O.

Sincerely yours,

Mclidpe
Mildred Cohn

References
1) Cohn, M. and Hu, A, (1978) Proc. Nat., Acad. Sci. U.S.A. 75, 200-203
2) Bock, J.L. and Cohn, M. (1978) J. Biol. Chem. 253, 4082-4085
3) Lutz, 0., Nolle, A. and Stachewski, D. (1978) Z. Naturforsch.
33a, 380-382
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Bc.a()ﬂ Instruments, inc.

MANNING PARK
BILLERICA MASSACHUSETTS 01821
'(617) 667-9580

25 August 1978

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

Dear Dr. Shapiro:
Re: Positions Available

BRUKER is looking for a chemist/physicist having a strong
background in solid state and some familiarity with high
resolution N.M.R. A worklng knowledge of electronics and
computer programming is desirable.

The successful candidate will have a challenging position
at our growing facility in the Boston area, with opportuni-
ties for advancement.

This position will involve a wide range of responsibilities
in the scientific and instrumental aspects of N.M.R., with
main responsibility in the application and demonstration of
the CXP spectrometer.

Since the line of sophisticated accessories for these
machines is still growing, opportunities for doing instru-
mental development work exist. :
There is the possibility of spending an initial training
period at one of our European facilities (Germany, Switzer-
land).
Please send resumes to Don Ware at the above address.

Yours faithfully,

Bruker Instruments, Inc.

o -
—/’
- .

Don Ware
Corporate Secretary

DW/wz
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A second sample, containing both diastereomers in approximately
equal amounts, was measured to obtain the diastereomeric
splittings. All the signals give a resolvable splitting! (See
Table 2.) The largest is for Ciq (1.16 ppm) and the smallest
for Cg, Cigr Cqg and 017 (0.07 to 0.04 ppm). The respective
phosphorus-carbon coupling constants are generally the same in
both diastereomers within experimental error.

Figure 2.
Labelling of
the carbon atoms

The relative concentrations of the diastereomers in a given sample
cives the optical purity of the Horner phosphine. Thus a phosphine
whose optical purity is to be determined can be reacted with a
small excess of 003—(+)-(1R,5R)-pinenyl)nickel bromide and its
carbon-13 nmr spectrum measured.3 We have found that carbon-13
has the advantage over phosphorus-31 that the splittings are
usually better resolved and moreover are found for several

centres in a given complex. In the first of the samples dis-
cussed here, the enantiomeric excess of the phosphine was found

to be 75%: the error was estimated to be #3%. A parallel deter-
mination by optical rotation gave 74%. Normally such a deter-
mination requires considerably more work than the method des-
cribed here. ’

Please credit this contribution to the account of Frofessor
Hoffmann.

Yours sincerely,

QM/ ] /\AAﬁJ}f

Richard Mynott
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Université de Nancy |

LABORATOIRE

NANCY, le August 10, 1978

DE CHIMIE THEORIQUE

Case officielle Ne 140 - 54037 NANCY Cedex
HBEZ DU PSSO NG ot

Tel.(28) 28.93.93 poste 20.18

Dr.

D. CANET

Professor B.L. SHAPIRO
Texas A&M University
Department of Chemistry
College of Science

COLLEGE STATION, Texas 77843

U.S.A.

Title : Unexpecfed effects due to selective pulses,

Dear Professor Shapiro

In looking to possible applications of
selective pulses in FT-NMR, we met with a rather
amazing phenomenon. As shown in the enclosed figure,
the inversion of a methyl triplet may result in the
disappearance of one peak belonging to the methylene
quartet. Repeating this type of experiment on other
systems, we found that this effect was systematic :
intensity alterations are observed as long as there
exists a J-coupling with the nucleus (or the nuclei)
corresponding to the inverted multiplet. This is

essentially due to the r.f. amplitude that we used for
the selective pulses and which is, in our experiments,

of the same order of magnitude as the J-coupling.

The whole story will appear in the Journal

of Magnetic Resonance. :

Yours sincerely ‘

7 7

V) o o
G

7
ﬁ)/éANET
/

Encl., 1






UNIVERSITY OF
NEW BRUNSWICK  Post Office Box 4400 \ Fredericton, N.B. \ Canada E3B 5A3

Physics Department '
(506) 453-4723 August 10, 1978.

Prof. B. L. Shapiro
Department of Chemistry
Texas A & M University
College Station,

Texas 77843 U.S.A.

A/D BITS AND SIGNAL AVERAGING

Dear Barry:

The A/D converter under discussion has the free induction decay
voltage fed into its analog input, and digitized voltage samples are taken
from its output and stored in the averager's memory. The message of the
references listed below is that the analog gain should be adjusted to make
the rms noise level about equal to the least significant digit. This
simple expedient makes the quantization noise vanish (almost) in the
signal averaged free induction decay. The resolution of the A/D converter
thus becomes quite large and independent of the number of A/D bits. A 3-
bit (plus sign bit) converter allows for a noise crest factor of 4 and is
all that is required to average signals out of the noise. The final
dynamic range has nothing to do with the number of A/D bits. For example,
with an analog S:N ratio of 1:2, using a 3(+1) bit converter and a
15 (+1) bit memory word, 216 = 64 000 scans (almost 18 hours at 1 sec
between pulses) are possible before memory overflows, resulting in a
final S:N ratio and dynamic range of 27 = 128. Signals down to an initial
analog S:N ratio of 1:256 can be observed.

This is fine as long as one does not need to deal with analog signals
greater than the noise. Of course, such signals by themselves need no
‘averaging. The real problem arises when one has both large and small
signal components carrying information, or simply when one wants to
acquire a strong spectrum in a single scan. In these cases, the con-
verter needs 10g2(S/N) bits so that it can handle the sum of-all signal
component amplitudes when the analog level is adjusted as before to make
the noise fill the least significant bit.

Still, there is no need to signal - average the strong components,
and the eas1est way to separate them from the weak ones is to ignore
‘them in the averaging process. The memory word will overflow and spill
most of the strong signal information, but that information can be
recovered in a single extra scan. The procedure is illustrated below
for the case of an initial S:N ratio of 512:1 for which a 9 (+1) bit
A/D converter is required. Initially, the situation with a 16 bit
memory and two's complement arithmetic is this:
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UNIVERSITY OF DURHAM

DEPARTMENT OF CHEMISTRY
Science Laboratories, \g;

South Road,
Durham. DH1 3LE

28th July, 1978.

Dear Professor Shapiro,

13C, 19F and electron density foray

As part of a 13C study of some aromatic hydrocarbons, we have recently

measured thelgF and 13C chemical shifts of twelve chlorofluoropyridine of

the type C

SClnFS—nN’ in the hope that we might clarify the origin of large
low field shifts for fluorines adjacent to nitrpgen in aromatic heterocycles
such as pentafluoropyridine. On plotting the 19F shift versus the 13C shifts
we obtained two parallel lines (top figure) and to be brief, our plot for
C3,4,5 sites followed a set of more general correlations in substituted
pentafiuorobenzenes (Briggs and Randall, J.C.S. Perkin Trans. II, 1789, 1973)
and as such it is not new. But the data for the C2,6 sites indicates that
the ring nitrogen is causing a constant shift deviation of the adjacent C2 _
and/or F2 shifts.
In order to ascertain the origin of the deviation we made further plots
of 13C shifts with electron densities (pc) calculated by the CNDO/2Z method
and found that pc(total) served our purposes best. Again there were two lines
(bottom figure), one for the C2,6 data and one for the C3,4,5 data where the
former was 22 ppm upfield of the latter. This value is fortuitously close to
the original difference of 21 ppm and implies that the shifts of C2 and C& -

suffer a constant local effect, the origin of which is uncertain.

. . . 1 .oy
In conclusion it seems reasonable to expect that the low-field 9F shifts

i9

are dominated by the local changes in electron density and that the "~°F shifts

are proportional to electron densities in this case. A reasonable correlation
of 19F shift versus pc(total) supported this argument. The crossed points

: e e X, . .
represent the comparable shifts in 2-, 3- and 4~fluoropyridines indicating the

argument may be more general.

#(Lichter and Wasylishen, J.A.C.S. 97, 1808, 1975; Thomas and Griffim, Org. Magn. .
Resn., 2, 503, 1970; Desai, J.C.S. Perkin Trans. 1, 1865, 1973). .

Yours sincerely,

fog . S. /Tl ,%W
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‘9“.“1 :; Co, 4’% _
& W% UNITED STATES DEPARTMENT OF COMMERCE
Y . | National Bureau of Standards
“% 3\". Washington, D.C. 20234
o‘r’An-s o™

August 29, 1978

Dr. Bernard L. Shapiro
Dept. of Chemistry

Texas A & M University
College gStation, Tx 77843

NBS - NRC Postodoctral Research Associateships

Dear Barry:

We would like to let your readers know about the opportunities for research
at the National Bureau of Standards (NBS) through the postdoctoral research
associateship program. Each year a score or so of fellowships are awarded
in the physical sciences to work at NBS. The stipend will be about $19000
per year in 1979. Fellowships are originally awarded for 1 year, and there
is a chance for extension for 1 additional year. The formal closing date is
approximately Jan. 15, but the competition is keen, and it is a good idea
for interested students to get an early start. We are especially interested
in the various projects in NMR. We expect to have a new high field, multi-
nuclear NMR facility operational by the time fellowship tenure begins which
will be able to do almost any desired experiment in the area of high resolution
MMR; it will also be able to do 13¢ {'H} cross polarization experiments on
solids.

We will be happy to discuss research proposals with prospective applicants.
The proposals should fit into the research interests of one of us. We
suggest that preliminary inquiries rather than fully developed proposals be
sent to one of us for discussion, with a full application to follow.

Yours very truly,

RN o i
/)\j c{‘?{’;\. Prvnee LT
Rolf B. Johannesen Div. 561 (301) 921-2040 4
NMR of inorganic & metal - organic compounds

Bruce Coxon Div. 552 (301) 921-2867
NMR of carbohydrates & other organics

David L. VanderHart Div. 563 (301) 921-3344
NMR of solids containing 13C and 'H

)

Rt
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Professor B.L.Shapiro
Department of Chemistry
Texas A & M University
College Station

Texas 77843

USA

Dear Professor Shapiro,

High Resolution in One Dimension

Thank you once again for your multicolored letters. During the past months we
have been observing high resolution 13C spectra of 1iquid crystals and solids
with one-dimensional conductivity. The Tatter present an interesting case where
dipolar interactions cannot be completely suppressed by decoupling and sample
spinning, and lead to some interesting line splittings in the 13C spectrum of
the TTF-TCNQ complex, enriched to 31% 13C in the cyano groups. The Knight-
~shifted 2:1 doublet of lines at -253 and-402 ppm (at 300K in a 9.4 kG field)
corresponds to the TCNQ® cyano groups, and a weaker 1ine at 159 ppm, to the
non-complexed TCNQO. The non-complexed line persists through recrystallizations,
and indicates a slight inherent non-stoichiometry. The unsymmetric 1.50 kHz wide
TCNQ™ doublet is actually a 1:1:1 triplet, caused by dipolar splitting of the
130 resonance by 14N. Quadrupole interaction with electric field gradients in
the TCNQ- ion radical tends to fix the 1
tation in the principal axis system of the molecule, and mechanical rotation of

4N spin moment in some definite orien-

the sample tends to drag along the spin moments of quadrupole nucliei. The ex-
tent of this rotation-synchronization, and of the ensuing dipolar splitting,
depends upon the ratio of the 14N Zeeman and quadrupole interaction energies.
The splitting is temperature-independent between 163 and 396K, but field-
-dependent, and the low-field value (1.50 kHz) 1is very close to the value
(1.56 kHz), calculated by taking r = 1.151 A for the mean -C=N distance in the
complex and using 3.395 MHz in the closely similar TCNQ'K+ salt for the

14

quadrupole interaction. The “'N T, value in the TTF-TCNQ complex appears to be

much Tonger than in most diamagnetic or paramagnetic nitrogen compounds.

Yours sincerely YA Jvel s
L o Hege Mo

';;., O Cotmean

E.Lippaa M.Alla* E.Kundla R.Teeddr I.Heinmaa

*presently Dept. of Chemistry, University of California, Berkeley






McMASTER UNIVERSITY

Deparitment of Chemistry

1280 Main Street West, Hamiiton, Ontario, LL8S 4M1
Telephone: 525-9140

July 18, 1978

NDr. Bernard L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843
U.S.A.

Dear Barry:

Stoppina the Merry-Go-Round

We would 1ike to comment on the Tow temperature 3¢ ywr spectrum (fia 1)
of hexaethylbenzene chromium tricarbonyl in which two environments are observed
for the ring carbons as well as for the methylene and methyl carbons.

We sugoest that the arene ring has achieved a conformation in which the
hexapodous Tigand has tentacular ethyl aroups projecting alternately above and
below the plane of the arene ring (fig 2) and that the supra planar substituents
are eclipsed by the carbonyl groups. Thus there are two rina carbon resonances,
not only due to the ethyl group orientation, but also because the chromium-
arene rotation has stopped. The chemical shift difference between the two ring
carbon environments is ca 8 ppm, similar to that obtained in the solid state.l

It is expected that a fuller account will appear shortly.

Alex Bain

ééé%éam Y / Ml MOoc. ' 5»«%3 - .
John F tcher '

Michael McGlinché&y Brian Sayer
1. J.S. Waugh, personal communication

Please credit this contribution to the account of J.I.A. Thompson.

/rg
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University of Canterbury Christchurch 1 New Zealand
Department of Chemistry

18 August 1978

Professor Bernard L. Shapiro
Department of Chemistry
Texas A and M University
College Station, TX 77843
U.S.A.

Dear Professor Shapiro

Long-term Low Temperature Operation of NMR Spectrometers

Those who have had experience of liquid air heat exchanging units for
variable temperature control in spectrometers, such as the Varian range,
will know of the frustrations involved in situations where below-ambient
temperatures need to be maintained for long time intervals. Faced with
the prospect of a number of experiments requiring overnight accumulations
at low temperatures on a CFT-20, we developed a system which permits
unattended operation for twelve hours or more.

Cold air is passed directly to the bottom of the probe, via insulated
tubing, from the top of a 25 litre dewar containing an immersed heating
element. The flow rate, and hence the minimum sample temperature
attainable, is adjusted by varying the current through the element.
Temperature maintenance is achieved by means of the standard Varian
controller, except that the sensor/heater unit is mounted in a short
length of vacuum-insulated glass tubing connected to the bottom of the
probe. The normal position occupied by the heater/sensor device is

taken by a thermocouple which records the temperature just below the
sample. Unattended operation is facilitated by the use of some fail-safe
devices. A pressure relief valve on the dewar will cope with any blockage
in the transfer lines. Any drop in flow through the probe is also

sensed by a device at the exit port on the probe. Should the flow of cold
air drop, then a relay is activated which switches off the heating element
in the dewar, the heating element in the temperature controller, the
proton decoupler transmitter, and halts further acquisition. While

this device functions satisfactorily, we intend to replace it with a
device which senses any change (of more than a predetermined, variable
amount) in the output of the thermocouple placed below the sample.

Dry air for the sample spinner is obtained from regular compressed air
which is passed through a bank of old preparative g.l.c. columns packed
with molecular sieves. These columns are mounted in the original g.l.c.
oven {(Megachrom) so that regeneration of the sieves may be readily
achieved by back-flushing with dry nitrogen while holding the temperature
of the oven at about 180°C. This arrangement will supply dry air for up
to 20 hours before regeneration is necessary.

Yours sincerely

me.@zo\ ,

J. W. Blunt T. K. Ridley
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ANALYTICAL INSTRUMENTS, INC. ® 235 BIRCHWOOD AVENUE e CRANFORD, NEW JERSEY 07016
INSTRUMENTS and APPLICATIONS CENTER e (201) 272-8820

August 24, 1978 TELEX NO. 13-8840

Professor B. L. Shapiro

Texas A&M University

Department of Chemistry
College Station, Texas 77843

PG SPECTROSCOPY; OR PROLIFIC PULSE PROGRAMMING
Dear Professor Shapiro,

While pulsing away one day (in the background) on our FX-90Q
system, we decided to see what we could do with the PG-200 pulse pro-
grammer. Hence, we began experimenting with some fancy pulse sequence
programs (other than the pre-canned SINGLE, DOUBLE, T,-rho and Carr-
Purcell-Meimboom-Gil1 sequences). Since the 1nstruct1on set is quite
straightforward, a program could be generated through software in min-
utes from a simple pulse sequence diagram. The commands are load Toop
counters, jump conditional or unconditional, Toad hardware output reg-
ister, timing interval, and a macro instruction for data acquistion.
The hardware register has 13 outputs for individual devices. Two are
unassigned and are available for user expansion; three are assignable
through the program to pre-connected hardware (homospoil and spin lock
level for example). Thus, the optional spin-locking unit gave us an
attenuator for the observe output level which could be controlled dir-
ectly by the PG-200. Connection of one Tine to an unassigned h?rdware
register output also gave us an RF phase shift control for the 'H irr-
adiation channel.

1 In a very short time, we had produced sequences to ?g transient
NOE" by pre-irradiation, Ere—saturation for e]iminatgng C solvent
peaks, cross-polarization™, and selective excitation™.

An example of the selective excitation is given in Figure 1. The
compound 1is ethx%crotonate in deuterated benzene/acetone. Spectrum A
is the coupled '“C using gated decoupling. Spectra B through G are
1nd1v1dua1 carbons selectively excited by setting PI*** (pulse interval)
at /f, where f is the frequency from the RF carrier. This is the
center of the spectrat~width using DQD*. Note in Spectrum G, one line
of the d. acetone multiplet is excited also since it is exactly the same
frequency from center as the carbonyl carbon. In Spectrum E, the one
methyl carbon happens to be exactly at the third harmonic of the vinyl
carbon (hence the Tower intensity). For this sequence, we did not even

*Digital Quadrature Detection

L'EDL “Bringing the Sciantist Tomorrow’s Capabilities Today.”
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FIG 1





















































