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Erythro-2,4-pentanedithiol : The symmetry of its lH NMR spectrum versus the
symmetry of its Fischer projection.

Dear Barrw,

In Organic chemistry the Fischer projection serves to specify the confi-
guration of a tetrahedral center of chirality. For compounds that have two
identical chiral centers, e.g. the tartaric acids, the Fischer projection 1s
also the traditional vehicle to explain the existence of an achiral "meso"

(Cg symmetry) and a chiral "d1" (_2 symmetry) form. The eclips (or "horse- .
shoe") conformation underlying this projection is actually of high energy

but the same conclusion, the existence of a chiral and an achiral isomer,is
obtained by considering the appropriate staggered conformations in rapid equi-
librium. In NMR spectroscopy fast interconvertion between conformations may
lead to the effective equivalency of f.i. chemical shifts and coupling con-
stants, and one is inclined to assume that these equivalences will be faith-
fully represented by the symmetry of the Fischer projection. But this is not
necessarily so. €Consider erythro-2,4-pentanedithiol. In the g NMR spectrum,
even at 300 MHz, the H3A,H3B and H2,H4 protons constitute an A _X, system
(shift equivalence + coupling equivalence). Yet in the Fischef projection
H3A and H3B are diastereotopic, and one might have expected to find an ABX»p
system. The explanation is shown in the figure. There are seven plausible
conformations of the erythro-dithiol: the achiral form, which has exactly the
same symmetry properties as the Fischer projection, and three distinct pairs
of enantiomers. The interconversion between two enantiomeric forms makes

H3A and H3B shift and coupling equivalent. It is but the contribution of the
aa form which makes, under rapid exchange, H3A different from H3B. If the aa
“conformer is not present, then the diastereotopicity of H3A and H3B, sugges-—
ted by the Fischer projection, is fallacious. Under this condition it is NOT
a good "mean" structure to represent the conformational averaging. Converse-
ly the isochronism and the coupling equivalence of H3A,H3B is almost irrefu-
table evidence that the aa conformer is absent.

Two more points. SH*-°SH hydrogen bonding is known to be weak to non-
existent, and the aa form is the only one allowing such bonding. The above
discussed spectrum was taken in CDClj, but in benzene solution an ABX) sys-
tem is observed: H3A and H3B have different chemical shift and, important de-
tail, the vicinal coupling constants of H3A and H3B are slightly different
too. In benzene solution, there must be a small contribution from the aa
form. It may be that in CDClg, which is itself a donor in hydrogen bonding,
the intramolecular SH--:+SH bonding is completely disrupted, but not in apo-
lar benzene.
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June 29, 1982

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

Strike-Anywhere Matchbox

Dear Barxry,

We recently built this circuit for convenience in matching our
probes to 50 ohms. A 50 ohm match is indicated by a minimum on the meter.
The frequency range is from 15 to more than 400 MHz without adjustment.

Any voltage of more than 3 Vpp will provide a useful indication. The vol-"

tage may be CW or pulsed, but I'd worry about diode D1 (Schottky) break-
down if the transmitter voltage were more than 200 Vpp or so. In theéory
the circuit may remain connected, although one might get some extra noise
in the observe line. Unfbrtunately a lock transmitter will not deliver
-3 Vpp, so a synthesizer of the right freguency must be used for the lock
matching.

The first part of the circuit is an r.f. bridge which owes much to
The Radio Amateur's Handbook. Opposite ends of the diode Dl are presen-—
ted with voltages proportional to the load voltage and load current res-
pectively. When the load is 50 ohms resistive (and the .34 pF has previ-
ously been adjusted at some convenient frequency for a null), then there
is no r.f. difference voltage .across the diode and no rectification talkes
place. &ny deviation from 50 ohms will result in a detected D.C. and a

"deflection of the meter. Theiop amp feedback and meter circuit can be

chosen to give a full scale reading with the op amp output beginning to
saturate at the positive supply voltage and the input voltage to the op
amp at about 50 dec.

I made a fa1rly~dangerous transformerless power supply which I
won't disclose here.

¢
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The r.f. wiring should be kept short. 50 ohm coax. should connect
‘between the IN and OUT ports, with the toroid possibly surrounding the end
of the center conductor (although I slipped it on in the middle). Of
course the ground conductor must go outside of the toroid.

It's easiest to tell experimentally which is IN_and which is OUT.
The reverse sense will give you a measure of forward power {(or its square

root, rather).

Flease credit this to Prof. M. Cohn's subscription.

Sincerely,

Sio—

James Engle

P.S. The insertion loss is about 1 dB at 360 MHz; less at lower frequencies.

OuT.

r ‘ K

SN ecEray)

K

BAL. o BAL.
T1: Indiana General BBR 7503-1 Forrite toroid wound with 7 turns of

30 Ga. enamel wire.
Dl: Schottky diode MBD 501 or equivalent
Op Amp: LF 351N (a 741 would do)

Capacitor values are in pF except as indicated.
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TOKYO COLLEGE OF PHARMACY
1432-1 Horinouchi, Hachioji, Tokyo 192-03, Japan

' July 6, 1982
Professor B. L. Shapiro
Department of Chemistry
Texas A&M University

College Station, Texas 77845

3'p_NMR OF THE A FORM OF DNA FIBERS

Dear Barry:

We continue to work on DNA fibers to determine the orientation of the
phosphodiester backbone of DNA. We had initially a difficulty in interpreting

'P-31 MMR spectra of the A form of natural DNA: the spectra were too broad and

exhibited poorly defined patterns [1] (see the left spectra). We assigned
such broadening of the lines to 1mperfect orientation of DNA within the fiber
and to a little but observable reorientational motions. Later, we obtained
somewhat better spectra from the A form of poly(dAdT) fibers [2]. B. T. Nall

et al. [3] demonstrated that even natural DNA fibers show the highly reso]ved
spectra at 97.2 MHz.

There are two major sources caus1ng Tine broaden1nq one is a d1str1but1on
of orientation_of phosphodiesters in DNA fiber and the other is dipole-dipole
interactions (31P-31P and 31p- 23Na) The former is associated with imperfect
orientations of DNA molecules along the fiber axis. We recently measured at 40MHz
spectra of the A form of salmon DNA (which was prepared in the same way as
previously), which may be compared with the spectra obtianed at 24.3 MHz.
Apparent increase in resolution as increasing the field strength as shown below
indicates that consideration of dipole-dipole interactions is important for
interpreting the spectra patterns of solid DNA at least at Tow relative humi-
dities, as suggested by Nall et al.

It seems to me that the statement that high field strength takes advantages
over the low field strength may also be true for solid state NMR: we have
to spend increasing cost to obtain better imfermation !? It is unfortunate
for sincere science, isn't it? :

\\\ ] WA
o " 200 ppm mm,jym
/ \ Raaaadid A

. { .
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3 -l . NN L‘AM‘\/‘

‘P NMR at 24.3 MHz 31 NMR at 40 MHz

Fig. 1. The ‘top spectrum: perpendicular and the bottom: parallel.

[1] H. Shindo et al. Biochemistry,19, 518(1980)

[2] H. Shindo et al. Biochemistry,20, 745(1981)

[3] B.T.Nall et al. Biochemistry,20, 1881(1981)
SincereLZ<Yours

H.Y Shindo

( J
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Prof. B. L. Shapiro

Department of Chemistry
Texas A&M University
College of Science
College Station, Texas 77843
Super WEFT
In applying this method

Dear Barry:
0f the many methods for minimizing interference from HDO or H90 solvent lines,
WEFT is one of the oldest and perhaps most commonly used.

to the study of contact-shifted proton resonances in several heme proteins,
Toshiro Inubushi has developed a modification (dubbed "super WEFT") that offers
This modification, whiéh is sketched in Figure 1, bears

Dy limiting the repetition

considerable advantage.
to the normal inversion-recovery method of measuring Tj.
time of the pulse sequence —= 180°,tA,90°,tB -~ to much less than five times the T
of the solvent, many repetitions are possible within a given total cxperiment time.

roughly the same relation to WEFT itself as the fast inversion~recovery method
The period tp is, of course, chosen to null the solvent signal for application of
However, 1if tg is rather short, the solvent signal is

. A~
In fact,

the 90° observation pulse.
Practical application of super WEFT

still quite small at the beginning of the next sequence, and at steady state ta
The optimum ratio of ty to tg is given by the relation
-tB/Tl =2

can be shortened also.
tA/TL 4 o

where Ty is the solvent (H0) relaxation time.
is limited to cases in which the T;'s of the lines to be observed are short.
the minimum value of tp should be greater than 5T1(sample), so that the full sample
Contact-shifted protons in heme proteins

magnetization is observed with the 90° pulse.
typically have Tp's shorter than 50 ms, while T for water in such protein solutions
While tp is set to null only the water line, the rapid repetition of

the sequence serves also to reduce substantially the intensity of the lines due to

is ‘about 1 s.
the diamagnetic parts of the protein (T & 0.3 - 0.5 s), which usually give
Figures 2 and 3 give examples of the use of super WEFT
The advantage in signal/noise over published

considerable. interference.
in the study of two heme proteins.
Best wishes for continued success of the Newsletter, which we all find extremely

spectra is clear.

Sincerely,
| -\//Zfré'n‘cs\l\wwfk/ ’7}:@
’ | Edwin D. Becker

helpful.
Toshiro Inubushi

Enclosures
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Figure 3
P2 = 9.5 us
tB = 233 ms
NA = 1024 scans
SW = +/~- 31.25 KHz

 SIZE = 32,768 (After zero filling)
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Super WEFT P2 = 9.5 us
ty = 164 ms; tB = 233 ms
NA = 1024 scans
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| .
T 4

Uw kenmerk

Onderwerp

Professor dr. Bernard L. Shapiro

Department of Chemistry
Texas A & M. University

College Station, TX 77843

U.S.A.
L |
Uw brief van Ons kenmerk
82450/CWH/nk' Datum June 30, 1982

Dear Professor Shapiro,

Hairpin loops are common features of the secondary structure of

ribonucleic acids. In DNA the occurrence of loop structures seems.less

likely because of the complementary nature of the two strands. However,
these structural features can be studied in synthetically prepared DNA
fragments. Here we report on a DNA "hairpin" (see Fig. 1) formed by
the synthetic oligonucleotide ATCCTATnTAGGAT.

The 500 MHz proton NMR spectrum of the iminoproton region .
(between 10 and 15 ppm downfield from the reference DSS) is shown in
Fig. 2A. The numbering of the resonances below 12 ppm corresponds to
the numbering of the basepairs in Fig. 1. The assignments of these
resonances was accomplished by making use of Nuclear Overhauser Effects
(NOE's) which are observed between the iminoprotons of adjacent '
basepairs. : ’

A particularly interesting NOE is observable between an imlnoproton
from a thymine residue in the loop and the iminoproton signal arising
from the A-T basepair 6. This result, in conjunction with the NOE's
observed for other iminoprotons of the thymines in the loop, shows
that these "1oop"¥iminoprotons are positioned within the interior of

‘the loop at rather well defined distances. It also shows that the

exchange rate of the '"free'-iminoprotons in the loop is remarkably
slow on the NMR time scale. This is a very interesting result as in
thermodynamic considerations of hairpin formation it is tacitly '
assumed that bases in the 1bop remain freely accessible to water.
The present experiments seem to invalidate this assumption.

Yours Sincerely,

o NV

e e e e B s s o e e e e ot i e P

R.G. Berendsen J.H. van Boom C.W. Hllbers

\,
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July 6, 1982

Professor B.L. Shapiro

Dept. of Chemistry

Texas A & M University :
College Station, Texas 77843

Dear Professor Shapiro,

Associated with some of our work on labelled organlc compounds,we have
frequently found the need to obtain e spectra with H decoupllng This was
easily imglemented on our Varian XL-200 by switching the Y transmitter board
with the “H transmitter board in the decouple and lock channels of the
instrument. The decoupler is ‘theén attached to the lock channel of the standard
Varian 10 mm broadband probe

We found it necessary to filter the 30.7 MHz decoupler signal from the
50.3 MH, %C observe signal. This'was accomplished by comstruction of the
filters described in Schemes I - III. Initial values for the components in
Schemes I and II were provided by Howard Hill of Varian. The 30.7 MHz band -
pass filter was placed at the input to the ’H channel on the probe. ‘The 30.7
MHz notch filter in Scheme II was found to be insufficient for our purposes,
and so the two-stage filter shown in Scheme IIT was constructed for use in the
observe channel. . We emphasize that these components were most- effective when
used right at the bottom of the probe, so be careful that your components are
non-magnetic.

With these filters’ 1n line we have obtained satisfactory '3C {%H} spectra.
Despite the fact that the 2H channel of the probe is not optimized for high
power decoupling, we obtain decoupling fields of ca. 1000 Hz, more than suf-
ficient for use of broadband decoupllng to collapse the 20~ 30 Hz .one bond C-D
couplings.

Please credit this cqntributibn.to the account of W. Ritchey.

Rew oW

Peter L. Rlnaldl, Assistant Professor

il [ollon

Nicholas J. Baldwin, Research Assistant

arb

Department of Chemistry

.

11

()
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Professor C.L.Khetrapal . July 6, 1982

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

College Station, Texas 77843

Title: The influence of bond-polarisations on molecular
conformation and structure

Dear Professor Shapiro,

Thank you very much for your green reminder of June T,
1982. Before, it changes the colour, I submit the following
contribution for the Newsletter. '

Sometime back, we had studied the proton NMR spectrum
of oriented phenylsilé,ne1 and interpreted the difference in
the preferred conformétions of phenylsilane and toluene in
terms of opposite bond polarisations of the Si-H and the C-H
bonds (S:L'5+ #8~ and O — +) The same hypothesis was
later used to a number of systems (such as N:N-dimethyl -
uracilz, 1-phenyl pr0pyne ) containing one or more GH3 groups,
to predict their preferred conformations. The predictions
based on the bond-polarisations are not only supported by the
NMR results but theoreticél minimum energy calculations are

"also in agreement.

In recent studies,4 we have applied these principles to
'm-halogen substituted fluorobenzenes and tried to interpret -
differences in relative internuclear distances, as a result

of halogen substitution, in terms of simple electrostatic
attractions. For example, in m-chlorofluorobenzene, r12/r23

o

)

e



287-16
H(2)

~ R=Cl]
‘R F(4)
H(5)

is larger than in m—-bromofluorobenzene. This is understood
in terms of larger electrostatic pull of the ¢®~— H®* bond
by more electronegative chlorine than bromine. Other relative
internuclear distances also behave as predicted by the bond-
polarisation hypothesis.

The hypothesis seems to be fairly general in predicting
the structure and preferred conformations of molecules.

1. C. L. Khetrapal and E.D.Becker, J.Mag.Res. 43, 8 (1981)

2. C. L. Khetrapal and A.C.Kunwar, J.Phys.Chem. (submitted)
3. C. L. Khetrapal and R.Highet, Org.Mag.Res. 16, 117 (1981)
4. N.Suryaprakash, A.C.Kunwar and C.L.Khetrapal, J.Mol.Struct.

(submitted).
Yours sincerely, _
Table Values on T,,e £ (CH, Groups), A (2H). and A 23Na (x 572)
- for variouskpﬁases of sodium dodecanoate/water system at 82°C

Phase Y9 us) s Ca) @) . 4™ (kHz)

. Hld 180 | 840 3.8

Int(2) 300 560 ' 7.5

La 120 1100 T 12.3
(Tzeff is time taken for 1H f.i.d. to decay to 1/e of original intensity.)

-
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Unilever Research

Port Sunlight Laboratory

Quarry Road East
. Bebington Wirrat Telephone 051-645 2000
Merseyside L63 3JW Telex 627578

Prof B I Shapiro .
Téexas A & M University

Department of Chemistry
College Station

TEXAS 77843

USA

KR/GJTT/MAT/D : - 5 JUL 82
Dear Professor Shapiro,

‘NMR of Soap Mesophases

For a number of years we have been interested in using 28 or 23ya

gpectra of ionic surfactant mesophases to obtain information about micelle
structure and water/counter-ion binding. The structures of the most _
important 1liquid crystals formed in thes? §ystems, the hexagonal (Hl)' .
and lamellar (La) phases, are well known Cubic phases also

commonly occur with two major types being Eegggnised, although the micelle
-architecture is not completely délineate? In addition, numerous
"intermediate” phases have been reported at compositions between
hexagonal a?g %§mellar phases. Their existence has yet to be fully
established :

In anisotropic media the spectra of quadrupolar nuclei (I > %) consist of
21 peaks with 2 separation A (the quadrupole splitting). Within a single
phase, water (“H,0) and counter—ions exchange rapidly over all sites in

the system, hence a single “"average" spectrum 1s observed for these
‘species. Where two (or more) phases are present then two (or more) spectra
occur. This 18 of particular assistance when the separation of individual
phases is difficult due to high viscosity. We have taken advantage of this.
property to study the "intermediate” phases of soap/water systems.

In a recent study of(ggdium dodecanoate (NaC;,)/water by d.t.a.,
Madelmont and Perron have reported that two "intermediate” phases
occur at compositions between the H1 and L _phases. The first (Int., 1)
was reported to exist over the temperature range 60-150°C at ca 567%
NaCj,. The second (Int. 2) occurs at ca 60% NaCy, with the smaller

temperature range of 64—-90°C. We, have made 2H and 23Na measurements

on a range of NaC12/ H,0 mixtures at 97°C and 82°C, where optical
microscopy confirmed the existence of one or two “"intermediate" phases,

()
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At 97° we were unable to distinguish any two-phase spectra in the Int.l +
Hl compositions, ghlle seEarate L and Int. 1 spectra were observed.

The A values of ““Na and “H in the Int. 1 compositions were continuous
with those for the H; phase. Similarly, at 82°, no H; + Int. 1 two-
phase region was observed while A values were similar to those at 97°C.
Hence we conclude that the Int. 1 phase has a rod structure, which is the
same as, or is closely related to, the normal H; phase.

The second "intermediate"” phase has first-order boundaries with both Int. 1
and the L, phase since superimposed Int. 1 + Int. 2 or Int. 2 + Ly

spectra are observed at appropriate compositions. {s .phase exists only
over a narrow range of water compositions (ca 40-42% "H,0) where the

A values are almost invariant with composition. The magnitudes of A for
the Int. 2 and the adjacent Int. ! or La phase are compared in the table.
Also included are alkyl chain T, ¢¢ values which give a qualitative idea
of alkyl chain alignment.

Any conclusions concerning the structure of-the Int. 2 phase are obviously
tentative in the absence of low angle X-ray diffraction data. Also, a
detailed discussion of the factors that determine A (or T2e ) is
inappropriate here. We expect an increase in A by a factor of two at an
Hl/La boundary provided that the structure of the head group/ggter
region remains substantially unaltered. We suggest that the ““Na values
for the Int. 1/ Int. 2 transition indicate a rod/bilayer transition. The
very low “H A values and large Ty)egg could arise from the existence of
very thin bilayers, which attain their normal dimensions in the Ih phase.
Clearly, further measurements are required to establish the structure of
this new phase. 1t is also of Interest to investigate the dependence of
'“intermediate" phase structure on the soap chain length and counter-ion.

Yours sincerely

’)%’44 4'/"1 :
K RENDALL._ G J T TIDDY M A TREVETHAN
References

l. P A Winsor, Chem. Rev, 1968, 68, 1.

2. K Fontell, Mol Crystals Liquid Crystals,

3. G J T Tiddy, Physics Reports, 1980, 57, 1.

4. V Luzzati in "Biological Membranes”, Ed. D Chapman,
Academic Press 1968, Ch.3, p 71.

5. C Madelmont and R Perron, Bull. Soc. Chim. France, 1974, 430.

(See Table on page 287-16.)
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Koninkiijke/Shell-Laboratorium, Amsterdam
Shell Research BV.

Professor B.L. Shapiro

Department of Chemistry

Texas A & M University

College Station, Texas 77843

U.S.A.

Amsterdam, 25th June, 1982

Badhuisweg 3
Tel. via telefoniste (020) 309111
Tel. rechtstreeks (020}

Hr/Mw

Dear Professor Shapiro,

" VIBRATION-ROTATION SPECTROSCOPY OF THE MAGIC ANGLE SPINNING ASSEMBLY IN

HIGH-RESOLUTION SOLID-STATE NMR

Instability in the sample rotation of mushroom—-shaped rotors can be a
major problem in solid-state NMR, resulting on occasions in unnecessary
(and unwanted) line broadening. Feeling for mechanical vibrations in
the probe, listening for a 'clean' rotor sound and direct observation
of the rotor are not ideal monltorlng techniques when efficient and
routine operation is required.

A very elegant method for measuring both the speed and the stability of
spinning has been reported by Kendrick, Wind and Yannoni!. Upon spinning
the rotor becomes electrically charged due to frictional effects, before
the air bearing is built up. These rotating charges will then induce an
ac voltage in any non—~grounded conductor in the vicinity of the rotor.
Veeman has successfully applied this technique, by momnitoring the
induced signal on the aluminium stator, which is of course isolated from
earth by a foam-rubber cushion.

As an NMR spectrometer is basically a frequency analyser, we have applied
its Fourier-transform capabilities to the problem, transforming the
amplified signal into-a Vibration-Rotation (VR) spectrum.

Figure | illustrates a very stable spinning system. The main peak occurs
at the spinning frequency and higher harmonics (as well as low-frequency
noise) are present. The two small peaks next to the main peak indicate
minor instabilities (probably due to a slow nutation/precession).

Figure 2 shows the VR spectrum of a slightly unstable spinning system,
where the intensity in the spinning frequency peak has become dissipated
into the other two lines.

Shell Research B.V. _ Postadres: Postbus 3003, 1003 AA Amsterdam
Gevestigd te Den Haag. H.reg. Amsterdam 111841 Telex: 11224 ksia nil

Telegram: Konshellab






287-24

U T Bav

F S

Jﬂi _ F

. |
0000 11000 12000 13000 15000 15000 18000 17000 aocy
EaTz ) .

FIG. |  VIBRATION-ROTATION SPECTRUM OF MAS ASSEMBLY
‘ STABLE SPINNING AT 4.0 kHz '

BO0U0 7000 BU00 - SU00 10000 11000 12000 13000 14000 (2000 18000 17000 oo, v~
HEATZ

FIG. 2 VIBRATION~ROTATION SPECTRUM OF MAS ASSEMBLY
UNSTABLE SPINNING AT 3.1 kHz






287-26

Figure 1. 3P WMMR Spectra of (RO),P(S)SH,
R = 4-methyl-2-pentyl

Broadband Decoupled

Ad/f\/\&/xqb/\“f\\ Decoupled at 4,6 ppm (1H)
J//\\w—g//\uj/\\~_///\\J/\\~_Decoupled at 1,3 ppm (9H)
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Figure 2, 1lH NMR Spectrum of (RO),P(S)SH,
R = 4-methyl-2-pentyl,
H H CH3'
[ | | .
H3C C C ———C———CHj 1
S >
1 0 H H 5
2 3,3° 4
7 3.4 b 3- LJ
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The o
Guelph-Waterloo Centre
for Graduate Work in Chemistry

Guelph Campus, Department of Chemistry, University of Guelph, Guelph, Ontario, N1G 2W1 519/824-4120
July 13, 1982

Dr. Barry Shapiro

Department of Chemistry
Texas A and M University
College Station, Texas 77843

Title: 22Ru NMR and WH-400 probe tuning modification

Dear Barry:

We have recently become interested in 99Ru NMR. There have been several
reports in the literature concerning the observation of this nucleus (1,2).
From these reports it is clear that both the spin and frequency for I%u listed
in many NMR tables are incorrect. This can lead to frustrating experiences
at the NMR console. For example, the "Bruker Almanac" lists the frequency of
%9Ru as 13.559 MHz at 9.359 T when in fact the correct frequency is 18.425 MHz.
Once we discovered this error, finding 99Ru resonances became easier.

We have adopted the same standard (RuCN64-) that was suggested by Dykstra
and Harrison(l). A typical ““Ru spectrum run on our Bruker WH-40Q is shown
in Figure 1. We are currently exploring the feasibility of using 99Ru MMR to
characterize various Rh(0) compounds. ‘We hope to be able to report on these
results soon. '

We have recently completed a modification to our WH-400 which may be of
some interest to others. Since our frequency synthesizer (PTS-160) can only
generate UE to 159.99 MHz, we could not tune our high range 10 mm broadband
probe to 3P (162.00 MHz) directly. We found that, since the synthesizer
frequency is multiplied by four in the console, we could tap this frequency
directly. We used a coaxial BNC relay activated by a switch on the front panel
in order to generate 4X the synthesizer frequency entered from the teletype.
Since the signal generated in this way was 6 volts peak to peak, we attenuated
it by 7db for tuning purposes. We can provide details of this modification
to anyone who is interested. :

Sincerely yours,

Bt Lo Lt

R. E, Lenkinski
REL/1la ' Manager

1. R.W. Dykstra and A.M. Harrison; J. Mag. Res. 46, 338 (1982).
2. C. Brevard and P. Granger, J. Chem. Phys. 75, 4175 (1982).

SOUTHWESTERN ONTARIO NMR CENTRE Lﬁ
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HOWARD UNIVERSITY

WASHINGTON, D.C. 20059

DEPARTMENT OF CHEMISTRY
July 1k, 1982
Professor Bernard L. Shapiro
Department of Chemistry
Texas A & M University
College Station, TX 77843
Dear Barry:

2E/1H Isotope Effects on the 13C NMR Spectrum of a, B, y, 5-Tetraphenylporphin

The central protons in a porphyrin are strongly intramolecularly
hydrogen_bonded, as evidenced by the infrared stretching frequency at
3320 cm"l and their slow rate of intermolecular exchange with water or
alcohols. At room temperature the N-H tautomerism is rapid on the NMR
time scale, at -60° C it is close to the slow exchange limit and the
individual 13¢ porphyrin resonances may be assigned (1).

. v
<:) ‘l : (:) . ,(:) (:) al 137.67 ppm
all 8T 127.91
| . N\ a IT 154.61
N N - 8 IT - 13h.§g
v N N i ’ —r ' NH HN meso ]_1.9-
VA B N\ y
_ _ AN

O -0 O

_ When the central R-H's are exchanged for deuterium and the spectra
at -60° C compared the 13C rescnances for the carbons in rings I and IIT
are shifted to high field; a I, 0.2 ppm; 8 I, 0.05 ppm. The meso carbon
resonance 1s only marginally effected. These shifts are normal for 2H/lH
isotope effects on 13¢ resonances. Bvidently the strong intramolecular
hydrogen bonding has no major influence on the magnitude of the isotope
effect.

1. R. J. Abraham et al., J. C. S. Perkin II, 204 (1975).

Sincerely yours,

C. B. Storm

()
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GBF Mascheroder Weg 1 D-3300 Braunschweig-Stockheim

Geselischaft fur

Professor B.L. Shapiro - Biotechnologische
Dept. of Chemistry Forschung mbH
Texas A + M University : _ -

College Station, TX 77843 ' Abteilung

USA : _ Physikal.MeBtechnik
thre Nachricht vom Telefon 05 31/70 08-1 Telefondurchwahl ' Datum

July 6, 1982 0531/7008 306 July 15, 1982

Determining the Relative Signs of Interbenzylic J by Changing

FE

the Solvent

Dear Dr. Shapiro:

1)

some time ago ', we found sizeable interbenzylic F,F-coupling constants

in bis(fluoromethyl)benzenes 1 - 3 with 6Jmetau4: SJ;;tho, 7Jg;ra.
ZF 1 (ortho): lSJ \ = 4.1 Hz
. 6 . from 19F§?H}
C\'\ZF' 2 (meta): ‘ JFFI - 1.0 Hz spectra in CDCl,
3 (para): l7JFF| = 4.8 Hz '

We were interested to see whether the relative signs of these couplings
were the same as for the JPP in the corresponding diphosphonatesz).
19

However, spln tickling in the "H-coupled F spectrum would have been

very difficult. Therefore, we synthesized 4, expectlng a tightly coupled
ABC-type 19F{ H} spectrum which would give the relative signs from the
spectral analysis.

We were displeased when we found that 4 in C6D6

(at 94 MHz) gave only an ABX spectrum: The shifts

of F-1' and F-2' formed the AB part, so we

6 meta 7 para

obtained the relative signs of Jp / Jp < 0.

By experimenting with various solvents, we
succeeded in producing a different ABX spectrum
(in C in which F-1' and F-4' formed the AB

)
6 12 .
part. This gave 5J§;tho/6 meta < 0. Thus,
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Blatt
zum Schreibenvom 15 _7.1982

an Prof. B.L. Shapiro

6J§§ta is of opposite sign to both 5JOrtho and 7Jpara

FF FF '
case for the analogous J

as 1is the

PP coupling constants.

So changing the solvent saved us the otherwise required
19F{1HBB,19FCW}'triple resonance experiment which we would not

have been able to perform anyway because of lack of equipment.

Yours sincerely,

L ccogps Tust
Iudger E r n s t

1) L. Ernst and S. Pulmann, Org.Magn.Reson.

16, 63 (1981).
2) L. Ernst, TAMU-NMR-Newsletter 276, 27 (198 |

8,
1).

Structural‘and Orientational Results
H1- Cpo= C3- Cy

without

vibrational : 27 °C 37°%C
corrections

riid/r12 3.40440.002 3.401+0.001
ri3/ri12 - 2.088+0.001 2.087+0.001
Szz* -0.171+0.001 -0.122+0.001
with

vibrational

corrections

rid/r12 3.569+0.001 : 3.568+0.001
ri13/r12 2.161+0.001 ' 2.161+0.001
Szz¥ -0.200+0.001 © -0.146+40.001

¥ z-axls is coincident with the long axis of the molecule

References

1. 8. Sykora, J. Vogt, H. Bosiger, and P. Diehl, J. Mag. Res.
36,53 (1979). ‘

2. E. Haloui and D. Canet, Org. Mag. Res. 6, 537 (1974). \

3. E. Haloui and D. Canet, Chem. Phys. Let. 26, 261 (1974).

— e
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EMORY UNIVERSITY

Department of Chemistry

1515 Pierce Drive
Atlanta, Georgia 30322
404/329-6585

July 14, 1982

~Professor Bernard L. Shapiro
Department of Chemistry
Texas A&M University

College Station, TX 77843

Re: Rot Structure and Orientation of Propargyl Chloride
Dear Professor Shapiro:

As part of our continuing study of molecules oriented
in 1liquid crystal solvents, we are currently investigating
the structure of propargyl chloride (3-chloro-propyne). The
proton spectrum of propargyl chloride oriented in ZLI 1167
was analyzed and the direct couplings obtained, including
those of . the natural abundance carbon-13 satellites. The
structural analysis performed includes corrections to the
direct couplings for the vibrational motion of the molecule.
These corrections are generally understood to be of
considerable importance for interactions involving directly
bonded nuclei (1).

We have found a variation of as much as 5% between the
vibrationally corrected and wuncorrected distance ratios.
Also, a brief temperature study was performed in which the
distance . ratios were found to be independent of the
temperature. However, the order parameter defined as being
coincident with the 1long axis of the molecule varied
substantially with temperature. This dependency indicates a
large orientation energy which is supported by the fact that
the value of the orientation parameter is large. This order
parameter also indicates that the long axis of propargyl
chloride is oriented parallel to the optic axis of the
liquid crystal, which is in agreement with the alignment
observed for other acetylenic-type compounds (2,3). The
structural and orientational results describing the linear
portion of the molecule are provided in.the table.

Sincerely,
/A@/,%é’/;y; . C.E . abicrcd

_ J. H. Goldstein E. E. Babcock
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INSTITUTE OF CHEMICAL PHYSICS HHCTUTYT XHMHYECKON W

AND BIOPHYSICS LHOJNOTHYECKOH <$PH3HKH U
ACADEMY OF SCIENCES OF THE AKAJLEMUSA HAYK ' :
ESTONIAN SSR ICTOHCKORW CCp
Lenini |\;1i(.-_~;luu 10, Tallinn 00001, USSR 200000 Taaam, oyangap Jlenng, 1o

Tel H-13-04, 60-37-34, H-14-32 Tear H-13-04, 60-57 =54, +1-14-132

July 17, 1982 Ref.No. 33

! i‘Professor B. L. Shapiro
- Department of Chemistry
| | Texas A & M University
~ i College Station, Texas 7784
USA :

Dear Professor Barry Shapiro,

"Inadequate magic in'2gsi NMR"

While developing the side-supported rotor probe for solid
state high resolution NMR it was immediately clear that the N
double bullet design.can be useful for both solids and liquids. N
The use for the study of suspensions is already mentioned in
our U.S.Paten£ 4,254,373. We have recently used the same rotor
for the study of nematic liquid crystals (OMR, in press) and
solutions of proteins (Synergetics of enzyme action; to be
written up). Since the whole ligquid volume is located. inside
the rf coils and thus actively used, the sensitivity for the
same amount of sample is about twice that of a conventional
probe. Even if some precipitate is formed, it does not lead’
to any 1line broadenihgs.1 The »f field homogeneity is excellent
and since the whole sample is being measured, there are no
convection and diffusion problems in relaxation studies. In
order to try still other possibilities, we used this probe for
the measurement of long range silicon-carbon spin-spin coupling
constants using the INADEQUATE pulse sequence due to Ray Free-
man.2 The 9O°(x)—T—1BO°(y)—T—9O°(x)—9O°(x,ix) sequence worked
well at the magic angle and showed that in neat triethylmethyl-
silane the couplings between central silicon and the ethyl
carbons are 51.0 Hz énd 2.2 Hz, respectively. It is very
convenient that in the heteronuclear case we have to subtract

ltwo spectra that are excited by pulse sequences, identical for

- 1
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the nucleus being measured with the only difference in

the last 90° pulse which is applied to 298i along the x and
-xX axis, respectively. Thus any imperfections in the 13C
pulses cancel, leading to practically complete (300-fold)

13C lines.

suppression of the central unwanted uncoupled
T was 137 msec, which corresponds £o n = 0 for the smaller
and n = 3 for the larger heteronuclear coupling. The signal
to noise ratio was 2.5x% 23 for the smaller "down-up" J doub-—
let, registered with 2 x 20 4 sec scans. |

A CXP-200 NMR spectrometer was used with n01se—modulated
decoupling. The standard transmitter and receiver units were

13 2981 pulses were synthesized from

used for
the phase-shifted pulses available at 60 MHz in the HP de-

coupler and amplified using an Amplifier Research 200 L broad-

C pulses. The

band amplifier.

Wlth best regards,

... Sincerely yours,
éf fZL“~<a~ .

E.Lippma J.Puskar J.Past* J.Schraml**

¥ Presently at Bruker, Karlsruhe,.BRD.
** Tnstitute of Chemical Processes Fundamentals, Prague,

- Czechoslovakia.

1 M.aA11a
2 Ad Bax, R.Freeman and S.P.Kempsell, J. Am. Chem. Soc. 102,
4849 (1980).
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UNIVERSITY OF DELAWARE

NEWARK, DELAWARE
19711

DEPARTMENT OF CHEMISTRY July 19, 1982

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

Chemical-Shift Spectra of Oriented Poly(tetrafluoroethyleﬁe)

Dear Professor Shapiro:

1t appears to be my turn to report for the Blue Hen NMR Complex. As you
know, many spectroscopists spin solld samples at the magic angle to make their
spectra look like those of a liquid. While this produces a lovely spectrum,
it discards some very useful solid-state information, namely. the chemical-shift
dispersion. Slow-spinning sideband analysis can give information back on the
dispersion in random polymers.

The chemical shift dispersion can, like many other anisotropic interactions,
be put to good use in analyzing the effects of partial alignment, in a manner
analogous to studies of deuterium spectra by Spiess, Samulski and others. We
have looked at the 19F multipulse spectra of PTFE, as are shown in the left side
of the figure as a function of the angle, B, between H, and the direction of
uniaxial stress. The right side shows the calculated spectra for the same angles
for an appropriate probability distribution of crystallite axes. The calculated
central region deviates from the experimental central region only by virtue of
the presence of the resonance of the nuclei in the regions of the amorphous
sections of the sample., Otherwise, the fit is quite good. 1In principle, one
should be able, by selection, to obtain spectra of both the amorphous and crystalline

reglons. Thus, one could study orientation in both regions in a manner similar to
deuterium studies.

The study of chemical shift dispersions may be useful for characterizing
orientations in various polymer blends, as well as in studying processes such
as shrinkage and curing. The main requirement is the ability to observe a
single resonance, either by virtue of simplicity of the polymer or enrichment.
Of course, one must not spin the sample.

Yours truly,

CecLLEEj Eows ke

Cecil R. Dy ki
Associate Professor of Chemistry

ST
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VRIJE UNIVERSITEIT

L'
VAKGROEP FYSISCHE CHEMIE
SUBFACULTEIT DER SCHEIKUNDE
1081 hv amsterdam ’ B Professor Bernard L. Shapiro
de boelelean 1083 : .
Solefoon 020 - 548 Department of (-Ihemlst:try
' Texas A & M University
College Station
- Texas 77843
U.S.A.
uw kenmerk . uw brief van ons kenmerk . datum bijlage(n) =
: CM/BHR/1S July 19, 1982

anderwerp ' '

Dear Professor Shapiro,

Evidence for charge-transfer complexes by Electric Field NMR .

Polar molecules in a liquid are aligned by a strong electric field. In

a molecule‘like.nitrobenzene-d5 (fig. Kl)) this alignment becomes visible

’ ' 2

by the quadrupolar line-splittings in the H NMR spectra. For neat

nitrobenzene—d5 the ratio r.of the para-deuterium splittiﬂg and the R

ortho (or meta) deuterium splitting is close to eight. Assuming the same - N

g.c.c. for the different 2H nuclei and a zero asymmetry parameter of the

electric field gradient tensor, this ratio can very‘well be understood in

térms of the angies Y betweep the C-D bonds and the direction of the

dipole moment (ﬁamely'in the aromatic plane, parallel to the symmetry-axis).
‘Deviations from the vaiue_r-= 8 -in a number of binary mixtures with

nitrobenzene have previously been ihterpreted in terms of small changes in

1)

geometry and changes in the asymmetry parametern .  The orientation
of the dipole moment in the molecular frame was assumed to be the same as
described for neat nitrobenzéne.

Recently we studied binary mixtures of nitrobenzene-d_. and mesitylene

5
(fig. (2)). The value of r was as high as about 20 for a mixture with 24 mole%
nitrobenzene and about 40 for a mixture with 54 mole% nitrobenzene. Changes

in the molecular geometiy and of 1 have to be improbable in order to account
for the high r values: Yn = 5350, no’; - 0,46 (24 mo}é % mixture). When, .
however, we allow the dipole moment to turn away from the direction assumed

1) T.M. Plantenga, P.C.M. van Zijl, C. MacLean, Chem. Phys., 66, 1, 1982

Verzoeke bij beantwoording ons kenmerk te vermeiden en slachts één zaak per bnief te behandelen
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Professor Bernard L. Shapiro

in pure nitrobenzene and calculate the ratio r as function of the angles
a (rglative'to aromatic plane) and B (relative to symmetry axis), values
higher than .8 are indeed possible. (fig. (35).'The reason for this change
in direction of the dipole moment is no doubt molecular association between
mesitylene and nitrobenzene. The origin 6f this association is charge-
transfer interaction, mesitylene being the electron donor and nitrobenzene
the acceptor.

Sosthe speéies we are aligning in the electric field is in fact the
charge-transfer complex between mesitylene and nitrobenzene, having an
effective dipole moment that has turned away from its pure nitrobenzene
qirection. '

We are now investigating 14N NMR spectra of the same mixture. The
nonzero asymmetry parameter for the ﬁit;ogen field gradient tensor offers
in principle extra information concerning o énd B. Our final goal is to
solve for o and B and then we have an NMR tool to determine the direction

of dipole moments in molecular associates.

‘Sincerely yours,
C. -MacLean

'B.H. Ruessink

D | Ot

Tol -

H

® 9
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Buenos Aires, July 20, 1982

ENIERSIIAD DE BEENUS AIREs
FACLLTAD DE CIENCIAS  EXACTAS Y NATPRALES

e Prof. B. L. Shapiro
Departamento de Fisica _ Department of Chemistry -
Ciudad Universitaria, P, 1 T A& M Uni Tty
1428 Buenos Aires, Argentina : exas niversity

College Station
Texas 77843, USA

Dear Prof. Shapiro:
"Transmission Mechanisms.of spin-spin coupling constants"

In our Laboratory we were, dur1ng the last few years, devoting much work
to study transmission mechanisms of spin-spin coupling constants. In this way,
we introduced the ideas of performing partially restricted molecular orbital
calculations (PRMO) At the INDO and MNDO levels of approximation, we have already
reported a series of results (1). At present, we have reasons to believe that
m-transmitted components calculated at the INDO level of approximation are, in
many instances, reliable in an almost quantitative sense. When the PRMO 1deasr
were app11ed to study through- space transmitted coupling constants, very
promising results were also found (2) at the same level of approximation.
However, from the very begining we were quite aware of. two shortcomings underlying
this method. They are, respectively, a lack of a sound theoretical base, and that
no possibilities are envisioned to extend this method to more accurate calcula- -
tion schemes. Very recently, a breakthrough to these problems was achieved by
one of our collaborators, Lic. A. R. Engelmann, at present working in the Quantum
Chemistry Group at the University of Uppsala. The novel approach is to use inner
projections of the polarization propagator. For the time being it was formulated
within the Coupled Hartree-Fock approximation (CHF). The first reported results
were obtained using the INDO method (3). As an example of this approach, results
for through-space components of F-H couplings are shown in the figure, where they
are compared for cis-fluoropropene and ortho-fluorotoluene. The peculiar behaviour
of this component in both compounds indicates that several through-space mechanisms
are operating, all of them increasing in magnitude when shortening the C-C bond
distance when going from the aromatic to the vinylic compound. This behaviour
strongly supports the physical meaning of the through-space interaction calculated
with this method.

Please, credit this contribution to the subscription of Prof. V. J. Kowalewski.

1) A. R. Engelmann, R. H. Contreras and J. C. Facelli, Theoret. Chim. Acta, 59,

17 (1981); A. R, Engelmann and R.H. Contreras, QCPE Bull. 2, 14 (1982); J. C.
Facelli, C. G. Giribet and RH.Contreras, Org. Magn. Reson., in press;G. E.
Scuseria, A. R. Engelmann and R, H. Contreras, Theoret., Chim. Acta, 61 49 (1982);
A. R. Enge]mann G. E. Scuseria and R. H. Contreras, J. Magn. Reson. in press.
2)D.G. de Kowalewski, R. H. Contreras, A. R. Enge1mann, J. C. Facelli and J. C.
Durdn, Org, Magn. Reson., 17, 199 (1981).

3)A. R Engelmann and R. ‘H. Contreras, 4th International Congress of Quantum
Chemistry, Uppsala, June 14 19 (1982).

S1ncere1y yours,
‘ R. H. Contreras
——’/

-
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The through-space components of the corresponding four-bond F-H
coupling constants in cis-fluoro-propene and ortho-fluoro-toluene are
N compared for different values of the dihedral anale & . e : cis-fluoro-

propene; + : aortho-fluorotoluene.
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STATE UNIVERSITY LEIDEN - THE NETHERLANDS
GORLAEUS LABORATORIES - DEPARTMENT OF CHEMISTRY

P.O. Box 9502, 2300 RA Leiden Phone: 71-148333, extension: .3921

Your letter:
Your ref.:

Our reference: Dr. J. Lugtenburg LEDEN. July 22, 1982
. R .

Subject:
Prof. Bernard L. SHAPIRO
Department of Chemistry
Texas A & M University
College Statiomn
TX 77843

U.S.A.

Dear Professor Shapiro,

47,92,152-2,3,17,18-Tetramethyl-1,19-[21H,24H]-bilindione

For our studies in the bile pigment field we needed a model for bili-
verdin. This model 2,3,17,18-tetramethyl-1,19-[21H,24H]~bilindione (1)

could be obtained according to the reaction scheme.

1 Is obtained as a blue crystalline material ()‘max (MeOH): 359 mm, 601 mm)
with a molecular ion of m/z: 386.1743 (calculated 386.1743). The 300 MHz
‘IH NMR spectrum in €DC1; shows a symmetrical structure due to a Ny, to Nyg

hydrogen shift, that is rapid on the NMR time scale.

77
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1 § rel. to TMS)

H NMR data of 1 (CDCl3;

S multiplicity number of H's | assignment
1.91 | s 6 2 + 18 CH,
2.12 s 6 . 3 + ]7-CH3
6.03 s | 2 5+ 15 H
6.55 ' AB 2 8+ 12 H
6.79 | s JAB=4.2 Hz ! 10 H
6.95 AB -2 7+ 13 H

8.5 ' bs 3 ' ' 21 + 22 + 24 H

The system can occur in two.symmetrical isomeric forms. That it occurs in

the 4Z,15Z form could be established by the NOE between 3 + 17 CH, and the

5 and 15 H. The central bond is also in the Z configuration because other-
wise the NMR spectrum could not have been so symmetrical and all known pyrro-
methenes, the central part. of the molecule, occur in thé Z form; 1 has the
42,92,152 form. This agrees well with the crystal structure of biliverdin
itéelf which has the 4Z,9Z2,15Z configuration (see.wa; Sheldrick, J.C.S.
Pefkip II, 1457, (1976)). '

Sincerely,
C. Erkelens - J.A. de Groot J. Lugtenburg
2
A\ | ,fr7<ivh-
A\ /
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Université de Nancy | LABCGRATOIRE DE GHIMIE THEQRIQUE

D. CANET
Professeur

Professor B.L. SHAPIRO

Texas A & M University
Department of Chemistry
College Station

TEXAS 77843
U.S5.A.

Frequency dispersion of water proton T; in tissues (in vitro)

July 23, 1982

Dear Professor Shapiro

Thank you for your numerous remainders. During
the last few months, we have performed, among other things, a
series of water proton T; measurements in different mice tissues
as a functim of the Larmor frequency. This has been made possible
by our old HX-90 magnet and we could easily investigate the
6-90 MHz range. It turns out that the data (at ambient tempe-
rature) pertaining to a given tissue can be rationalized by

A/T'1 = A/VT + B

Within a two state model, A is related to "bound"” water whereas

B leads to the value of 'free" water relaxation time as deter—
~mined by progressive deshydratation of a muscle tissue (B.M. FUNG
Biochim. Biophys. Acta 497, 317 (1977)). '

This is ex@mplified in the joined figure which
shows relaxation data of one of the groups studied (tumor bea-
ring C3 H male ‘mouse).

We ‘are currently investigating the bahavior of
non—-freezable water (around - 8° C) in order to have a better
insight in the meaning of the A and B parameters.

Yours sincerely,

_—
—

J.M. ESCANYE

Equipe de .recherche associée au C.N.R.S. n° 22 ‘B.P. 239 54506 VANDCEUVRE-NANCY Cedex - Tél. (8) 328.93.92
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7 Wﬁ[éy&m UNIVERSITY

' ' o
HALL-ATWATER LABORATORIES

MIDDLETOWN, CONNECTICUT 06457
TEL.: (203) 347-9411

DEPARTMENT OF CHEMISTRY

‘July 24, 1982

"Decoupllng is Better than Refocu51ng in Proton—Carbon -
Two-Dimensional Correlation Spectroscopy"™

Dear Barry:

Many dim years ago the gyvromagnetic ratio of carbon-13 in
solution was determined by observing the collapse of the
proton multiplet of enriched methyl iodide when an rf field
was applied near the resonant frequency of the carbon-13.

This pioneering experiment of Royden's, Phys. Rev, 96, 543 (1954),
is an NMR classic and her experiment has now been superseded

by heteronuclear two-dimensional NMR. When correlating the
chemical shifts of carbon-13 and protons it is common to

decouple the carbon-13 from protons and to refocus the carbon-13
coupling of the protons as shown in pulse segquence A. This
method can lead to unwanted signals in the data.

Some spectra obtained with refocusing of the heteronuclear .
coupling are shown in the figure.- It is seen that there are ‘
anomalous peaks at the chemical shifts of nearby protons. L~
The anomalous peaks can have 1nten51ty of 1/3 or more of the
proper 51gnals. These blights in the data arise from strong
coupling of in the carbon-13 satellite subspectra. That is,
the high field subspectrum of Hz is strongly coupled to H,
and the high field subspectrum Of H, is strongly coupled %o

and so on. Refocusing does not femove the strong coupling
effects since it does not affect precessional frequencies..

The spectra can be cleaned up by the substitution of
carbon-13 decoupling for carbon-13 refocusing using pulse
sequence B. The resulting data shows the superiority of
decoupling. A MLEV-4 sequence was used for carbon-13 .
decoupling. A more thorough presentation has been submitted
to J. Magn. Reson.

<0

Sincerely,

Al e

Phlllp H. Bolton

Figure notes; Bottom shows the timing for pulse sequences
A and B. The delay times are the usual'ones. The phase
sensitive data is for l-pentanol in CDCL, and contrasts
the signals obtained using refocusing w1éh those using
decoupling, A XL-200 was used for the experiments. - N
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Chairman: J. Emsle{y, Dept. of Chemistry, University of Southampton, Southampton.

Telephone (0703) 559122

Secretaries: 1.R. Jones, Bruker Spectrospin, 209 Torrington Avenue,

Coventry CV4 8HN. Telephone (0203) 463770

D. Shaw, Oxford Research Systems Ltd., Osney Mead,

Oxford OX2 0DX. Telephone (0865) 724240

Treasurer: P, Beynon, Kodak Ltd., Research Division, Harrow

Middx HA1 4TY, Telephone 01-427 4380

NMR DISCUSSION GROUP

JWE/HN
20th July, 1982.

Professor B.L. Shapiro,.

Department of Chemistry,

TEXAS A and M UNIVERSITY
College Station,

Texas - 77843,

UNITED STATES OF AMERICA.

Dear Barry, |

6th International N.M.R. Meeting at Edinburgh
10th - 15 July, 1983 ‘

The meeting will comprise eight symposia with the following Chairmen and

Invited Speakers.
Symposium
1. -App]ications in Biology

2. Applications in Organic
Chemistry

3. N.M.R. Imaging
4., N.M.R. Methods
5. New Developments

6. High Resolution in
Solids _

7. Applications in Inorganic
Chemistry .

8. Relaxation Studies

Chadirman

. J. Feeney

J. Saunders

D. Shaw

G. Morris

"N. Boden

R.K. Harris

G.E. Hawkes

K.d. Packer

Invited Speakers

I. Campbell

I Staunton

A.T.

W. Moore
R. Freeman

R.R. Ernst

C.A. Fyffe

P.D. Ellis

M. Bloom

K. Wuthrich

D.H. Williams
Scott

G. Radda
R. Kaptein

A. Pines

D.M. Grant

P. Sadler

V. McBrierty

. continued ...

o
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From Dr. J.W. Emsley, To Professor B.L. Shapiro,
Southampton University. Texas A and M University.

Oral presentations will be confined to the above topics and anyone
wishing to have a talk considered for inclusion in the program should
send an abstract to the appropriate chairman, or to me. There will be

a Poster Session which will be open to any topic in N.M.R. and intending
contributors should send abstracts to me.

The first circular for the meeting will be available soon and will be

sent to the attendees at the York and Exeter meetings. Anyone else

wishing to receive the circular should write to Dr. John F. Gibson,

The Royal Society of Chemistry, Burlington House Piccadilly, London, WIV OBN.

Best w1shes,

Jim

J. W. EMSLEY.

UPPSALA UNIVERSITET
FYSIKALISK-KEMISKA INSTITUTIONEN
UPPSALA :

Uppsala 20/7 1982

Prof. B.L. Shapiro
Department of Chemistry
Texas Ag&M University
Coliege Station

Texas 77843, U.S.A.

JEOL equipment wanted

Dear Professor Shapiro,

I would be interested in hearing from anyone who would
like to sell a used JEOL FX~-100, in whole or in parts.

Sincerely, .

el AL

— /Peter Stilbs/
Postadress Gatuadress Telefon
Box 532 Thunbergsvagen 5 018-1394 60

8= 751 21 UPPSALA 1
SWEDEN



287-51

TEXAS A&M UNIVERSITY

DEPARTMENT OF CHEMISTRY
COLLEGE STATION, TEXAS 77843

2 August 1982

Have you initiated payment (and/or informed us) for
—~——— the October 1982 - September 1983 subscription year?

If not, please do so now! Thanks.

B. L. Shapiro

()











