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Texas A&M University
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DATO/REFERENCE JOURNALNUMMER

DERES REFERENCE/JOURNALNUMMER
August 11 1983

Deuterium Isotope Effects and non-bonded Interactions.

Dear Prof. Shapiro

Your reminders allways hit me in the middle of my summer-
holiday, but I hope my contribution reaches you in time
to avoid a black-listing.

I have recently been collaborating with Dr.

Fritz Duus
of our institute on 13

C NMR o_f/.) -thioxo:esters. We have
that deuterium isotope effects at the nuclear shiel-

ding of C-3 may be used to determine the amounts of the
two rotamers I and IT.

shown,

H

| |
R
R ez C\c/OR \c|:4c \?40
é < SD OR'
I IT

Furthermore, some of these compounds exist also on a non-

hydrogenbonded form: )

DSO\ —H

\ .
c'/ C\COOCZHs Fig. 2

3

In this form we could observe not only a deuterium isotope

effect of 0.07 ppm at C-2, although the -SH(D) group is

not directly hydrogenbonded, but also a three-bond ,3J(C—2,SD)
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of 0.83 Hz, corresponding to a 3J(C-2,SH) of 5.4 Hz, was
observed. The large magnitude’'proves,; that the coupling
pathway is predominantly trans, as shown in Fig. 2. | Fur-
thermore, a proton-proton coupling over five bonds, 5J(C_Pl3,S_Ii)
of 0.6 Hz could be observed. These observations show, that
the -SH group exchanges slowly. |

The reason is in our opinion, that a non-bonded interaction

exists between the sulphur lone pair and the two C-H| bonds
of the methyl group. 4

We were also succesful in explaining a number of other
trends in other cyclic and acycllc/B -thioxo ester by| taking
into account non-bonded interactions. 1

These findings will be published in OMR in the near %uture.

i
|
'

Yours sincerely

Py

Poul Erik Hansen |

| |

PS! I am presently preparing a review on: 'NMR of poly-
cyclic Aromatics' to appear in Magnetic Resonance Review.
I would be glad to receive recent reprints on this subject
as well as preprints. The latter appeal is especially
directed towards papers published in american journais

?

as these arrive very late here.
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1983 August 11
Dr. Bernard L. Shapiro
Dept. of Chemistry
Texas A & M University
College Station, TX 77843

Dear Dr. Shapiro,

298i Spin-Lattice Relaxation in Zeolites

Following Lippmaa's pioneering work (TAMU 264-9), 298i MAS
has become an established method of studying composition and
ordering in the framework of zeolites. Si-29 chemical shifts
hall into five nearly distinct regions corresponding to to the
number of Al neighbors attached through oxygen bridges. If
Lowenstein's rule (forbidding Al1-0-Al linkages) is obeyed, the
first moment of the spectrum is equal to 4/(Si/Al) (Melchior, et
al., J. Amer. Chem. Soc., 1982, 104, 4859). This framework
composition may vary significantly from the bulk composition
measured by elemental analyses.

Saturation must be avoided to ensure intensities are
quantitative. Si-29 T,s for a number of synthetic, hydrated
zeolites have been meaSured at 60 MHz. The T,s are relatively
short, 5 to 30 s. in various zeolites. 1In a Jiven zeolite, T.s
vary little between the Si(nAl) sites or with changes in_Si/A},
so the Si-29 relaxation does not seem to be affected by
neighboring Al-27 (quadrupolar, typical T, ca. 1-2 ms.).
Quantitative spectra are obtained most qu%ckly with small flip
angle and short recycle delay.

Samples of Na+A (Linde 4A, 2951 T, = 7 s.) were dehydrated
(Si-29 T, = 49 s.) and saturated with D,0 (Si-29 T, = 33 s.).
Whi%e thé average water hopping rate in“Na A is kn%wn to be
<107 /s. (Basler, Maiwald, J. Phys. Chem., 1979, 83, 2148), this
result indicates a significant component of the spectral density
of the proton motion at 60 MHz. The Si-29 {H-1} NOE was measured
in hydrated Na A and an inversion of the Si-29 resonance is
observed; n = ~1,10 (see Figure). Smaller NOE enhancements were
also found in Na Y (Linde LZ-Y52, = -0.34) and Na mordenite
(Linde M-5, n = -0.15).

In solution, isotropic reorientation can produce Si-29-
{H-1} enhancements of 1 = =2.52 to -0.51 in the fast and slow
motion limits, respectively (note that the residual NOE in the
slow motion limit is larger for a negative Y than for a positive ¥y
‘nucleus). While the local proton motions in zeolites do not

-
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follow this simple physical model, it is clear that e dipolar
contribution to the Si-29 T, in Na A is dominant. Tue
lengthening of the T, after™D O exchange, and the exﬂstance of an
NOE also suggest tha% paramagnetlc 1mpur1t1es (P. Barron, TAMU
294-15) do not play a significant role in hydrated, synthetic
(low Fe) zeolites.

298i MAS spectra were obtained on a Bruker CXP-300. Tls
were measured by composite pulse inversion (90°x,180°y,90°x)
recovery. NOE measurements were made by saturating protons with
a train of composite 180° pulses (YH, = 45 kHz) spacéd 5 ms apart
for a period of four Si-29 T, (e.g. 30 S.), then obsﬂrving the

Si-29 signal following a 90° pulse.

D. R. Corbin and L. Abrams provided samples, %nd A. J.
Vega and J. H. Noggle helpful discussions. Please credit this
letter to D. D. Bly's account.

Sincerely,

Sl Frl e

Rodney D. Farlee

Figure.
Hydrated Linde Zeolite 4A
(a) Normal Si-29 spectrum,
(b) spectrum after 30 s.
proton presaturation
n =-1.,10

——

(b)

R
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Telephone: 49-3637
Telex: AAB2I72

RESEARCH SCHOOL OF CHEMISTRY

THE AUSTRALIAN NATIONAL UNIVERSITY

DEE SISV

G.P.O. Box 4
Canberra, A.C.T. 2601

27 July 1983

Professor B.L. Shapiro,

Department of Chemistry,

Texas A&M University,

COLLEGE STATION, TEXAS 77843. U.S.A.

Dear Barry,

STERIC EFFECTS ON THE CONFORMATION OF A-LACTONES

I had drafted a contribution on my recent ab initio studies
on the conformation of butyrolactones and INDO calculations
of coupling constants in these systems when TAMUNMR Newsletter
No. 295 reached me. My attention was drawn to the letter (p.6) -~
by T.M. Carr and D.R. Juen on the C-13 and $i-29 n.m.r. : U
characterisation of a silalactone: it showed a single Si-29
signal but two C-13 signals of equal intensity for the SiMe, group.

Of course it should! It is very likely that the ring assumes
a preferred half-chair (not chair) conformation, as was shown (1)
several years ago by p.m.r. spectroscopy of (dare I call them)
carba-analogues of this silalactone. More recently Dr Devinder
Singh and I have recorded and analysed the C-13 n.m.r. spectra of
the twelve isomeric gem~dimethylphenylvalerolactones and observed
results entirely consistent with the p.m.r. results (l). As I am,
at present, on leave at the address on this letter, several
hundred miles from my records at the University of New England, I am
unable to quote actual chemical shifts, but they would of course be
quite different from those in the silalactone.

May I, as a member of the Editorial Advisory Committee of the
Australian Journal of Chemistry, take this opportunity to point
out that this Journal regularly contains a great deal of interesting
and often important chemical information.

Yours sincerely,

N.V. Riggs

1. Johnson, R.N., and Riggs, N.V., Tetrahedron Letts., 1967, 5119-22;
Aust. J. Chem., 1971, 24, 1643-58, 1659-66.
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PHILIP MORRIS

U.S.A.

RESEARCH CENTER: P.O. BOX 26583, RICHMOND, VIRGINIA 23261 TELEPHONE (804) 274-2000

August 12, 1983

Professor B. L. Shapiro, Editor
TAMU NMR Newsletter

Department of Chemistry

Texas A&M University

College Station, Texas 77843

Dear Barry:

RE: Long-Range, Carbon-Hydrogen Coupling Constants As An Aid In The Structure
Determination of Pyrazines

The substitution pattern in disubstituted pyrazines can often be determined by
'H NMR using the proton-proton coupling constants, This technique will work in
those cases where the chemical shifts are sufficiently separated such that one can
observe the coupling constants. Because the above cannot be applied to tri- and
tetrasubstituted pyrazines (lack of coupled protons on the pyrazine ring) there
exists a need for a definitive method for establishing the relative location of
the substituents around the ring in multiple substituted pyrazines.

Previous studies of long-range, carbon-hydrogen coupling constants in pyrazine
and methylpyrazines suggested that coupling between ring carbons and protons on
substituents might offer a method for structure determination. Thus, we have
examined a variety of substituted pyrazines in an effort to develop a method for structure
determination of pyrazines. Some of the more interesting findings are given below.
For an acetyl and methoxy substitutent, we observe coupling between the methyl protons
and the substituted ring carbon of 1.1 and 3.9 Hz respectively. There is no evidence
for coupling between the remainder of the ring carbons and the protons on the acetyl
or methoxy substituent, With a methyl group on C-2, the coupling between the methyl
protons and ring carbons is 6.5 Hz for C-2, 4,2 Hz for C-3, 0.9 Hz for C-5 and 0.0 Hz
for C-6, In ethylpyrazine we find that only the ring substituted carbon is coupled
(4.3 Hz) to the methyl protons.

Provided the substituents on a multiple substituted pyrazine are known, usually
from a combination of NMR and mass spec, we have found that the combination of
coupling between substituent protons and ring carbons and coupling between ring
protons and ring carbons is sufficient to establish the relative location of
substituents in most substituted pyrazines. The long-range coupling, 5JCH, between
ring carbons and substituent protons appears to be a general phenomena and we are
presently investigating other types of aromatic systems, Please credit this to the
Philip Morris account.

Sincerely yours,

Lok

Richard H, Cox

Senjor Scientist
MARLBORO BENSON & HEDGES MERIT VIRGINIA SLIMS PARLIAMENT SARATOGA CAMBRIDGE ALPINE MULTIFILTER



300-9
produits chimiques

UGINE KUHLMANN

CENTRE DE RECHERCHES DE LYON

69310 PIERRE-BENITE | T
Professor B.L. SHAPIRO

téléphone (78) 51-51-51 Dpt of Chemistry
telex secem - pbnit 31.980 Texas A & M Uni versity
College Station

N/réf. JJB/SP -

Vires. | TEXAS 77843 U.S.A. ]
PIERRE-BENITE, LE August 16th, 1983

Dear Professor Shapiro,

170-NMR of peracids

o As part of our continuing interest in applications of hydro-
gen peroxide in organic chemistry, we are_currently investigating different
kinds of peroxo compounds. The lack of *70-NMR data in the peracid series"

prompts us to present some of our results (table).

- Table '70 data from "acid + aqueous '70 Tabeled H,0,"

272
6/H20 - (Av 1/2, Hz)
. Peracid
| ! °
%; Acid ; =0 ~0-0- i Temperature °C
I ! T

Formic 11 257 (<100) ! 273 (>350) ! 25
Acetic 11 255.5 (190) ! 273 (~400) ! 50
" Propionic [l 254 (170)  !332.5 (140) 280-266 (>300)! 60
Trifluoroacetic !! 245 (180) ! 280-260 (>400)! - 25

An illustration is given in fig. 1 A for a typical *70 spec-
trum at natural abundance of an industrial mixture of peracid and acid. We
clearly distinguish the oxygen carbonyl (6332.5 - Av 1/2 140 Hz) and over-
lapping signals (8§ 260-280) for the peroxo bridge. The in situ peracid for-
mation, obtained by adding a few drops of '70-labeled hydrogen peroxide
(10 % aqueous, 20 % '70) to a large amount of propionic acid is shown in
fig. 1B : the two non equivalent oxygens for the peroxo bridge are confir-
med. Also are noticed some oxygen carbonylenrichment and partial decompo-
sition to 70 labeled CO, (8 78) for which the sharpest line (4v 1/2 < 10
Hz) is observed. '

170 NMR spectroscopy appears to be an efficient tool to mo-
nitor oxidation reaction, particularly with 70 labeled reagent.

N

J.C. LECOQ J.J. BARIEUX

Soclété Anonyme au Capital de 375.000.000 F - Slége Social : 25, Bld. de I'’Amiral Bruix, 75782 Paris Cedex 16 - R. C. Paris B 542040258
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Fig 1 : '70-NMR (27.02 MHz) spectra of peracid solutions at 50°C ;
A - industrial solution in 1.2-dichloroethane of equimolar propi&nic and perpro-

pionic acids (0.3 M) at natural abundance (48 000 scans) ’

B - propionic acid + '70 labeled hydrogen peroxide (10 % aqueous - 20 % 170)
(6 000 scans)
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Prof. Dr. R. Kosfeld Duisburg, 05.07.1983
Universitdt (GH) Duisburg

Fachbereich 6 - Chemie

Fachgebiet Physikalische Chemie

BismarckstraBe 90

D-4100 Duisburg 1

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

Title: NMR and Neutron Scattering Complementary Experiments

Dear Barry,

from measurements of the frequency and temperature dependence

of the proton spin-lattice relaxation time T, on a high mole-

cular weight polydimethylsiloxane (ﬁw = 1,32{105 g-mol'l) we
derived a linear plot "1n *, vs 1/T" from the frequency depen-
dent shift of the methyl group rotational Tl—minimum occuring
in the "1n T, Vs T" representation. Starting from the well

known BPP formula
2
R, = 1/ = 0[6/(1 + £B) + 4T/0 + 4ED)] (1)
one ends up at the relation

In @, = -(AE/R)/Ty - ln[Tc(oo)/O,62] ’ (2)

by introducing the minimum condition and, as we are concerned
with an activated hindered motional process, an Arrhenius an-
satz for the mean correlation time i;. As the temperature po-
sition of the minimum actually enters into Eg. (2) the tempe-

rature variable is subseripted to read TE.

()
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The NMR data points derived from Tl—measurements ati 20, 40 and
60 MHz lie well on a straight line according to Eq. (2) as is
demonstrated by Fig. 1.

logt¢ lnvg
/ 4 WS0MHz (6peV) = Voff 0#5 =A
21
10 \, Neutronen
\
N |
AN
201 \ "
\ x
\\ |
19 \
—oL ‘ S
|
18 ‘
17k '
-8 161 T
0.008 0016 0,013 Tk |
125 86 815 77 TIK] |

Fig, 1 |

A relation similar to Eq. (2) can be deduced from concepts of
incoherent neutron scattering. Again assuming an Arrhenius an-
satz for the mean jump time T the relation
. L
In @ oo = -(AE/R)/Ty - 1n T (00 ! (2")

|
|

followes from the scattering law

I ~sh Q@) ~ A (ar )-8 + [1 - a (ar JT7(1 + &°F) (3)

inc

employing the same procedure leading to Eq. (2).

{
The quasielastic contribution to the scattering intensity I
exhibits a single Lorentzian thus showing a frequency and tem-
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perature dependence very similar to that of the longitudinal

relaxation rate R1 according to Eq. (1). To have an equiva-

lent to NMR Tl—measurements a fixed frequency V¥ = 'off

fo be chosen in the scattering experiment. This frequency is
related to an offset energy Eoff = ﬁa%ff;= hvgff the spec-

has

trometer 1s adjusted to, thus ensuring only those scattering
events to be registrated which are accompanied by a neutron
energy change of magnitude Eoff'

In this experiment the energy transfer was chosen to be
Eorr
The methyl group rotational minimum was found to lie at 125 K
due to a fit of the data points in the "1n(1/I) vs T" plot,
which is analogous to the "1ln 'I‘1 vs T" representation of the

= 6 peV corresponding to a frequency *off = 1,45 GHz.

NMR relaxation data. As can be seen by inspection of Fig. 1
the corresponding neutron scattering data point lies very
well on the extrapolated straight line fitted to the three
NMR relaxation data points. The excellent correspondence of
the Tl—measurements fto this particular variant of an incohe-
rent neutron scattering experiment thus confirms the validity

of an Arrhenius ansatz over a wide frequency range.

More details of the experiment will be given in a forthcoming

publication.

The neutron scattering experiment was sponsored by the "Bun-
desministerium fiir Forschung und Technologie" (BMFT).

Yours sincerely,

ﬁé/fé& Vv %Jﬂz%i:é/

(B. Alefeld) (H.-H. Grapenge

()
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Oklahoma State University

Department of Chemistry [/ (405) 624-5920 | Stillwater, Oklahoma 74078

August 8, 1983

Dr. B. L. Shapiro

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

Title: User Data From the Varian XL-300 NMR Spectrometer

Dear Barry: ~

It has been about one year since the first XL-300 multinuclear NMR spectro-
meter was installed in our Department. The specifications have beén exceeded
better than expectations in our opinion. They are as follows: |
14 (5 mm) - 0.1%7 ETB: Found: 140:1 (Specs. 75:1 on BBP=5 mm).
3C (5 mm) - ASTM sample: Found 140:1 (Specs. 100:1 on BBP-5 mm).
3C (16 mm) - ASTM sample: TFound 500:1 (Specs. SOOél on BBP-16 mm)

335, 15N, 77Se, and l70 regularly and with great sensitivity

1
1

We have been observing
as well. The boil off rate for N2 over the year (with refrigeratof) has been
0.6 liters/day and 0.3 liters/day for He which is excellent from a cost effective
standpoint. The 2-D experiments and contour plots are beginning to become more
routine now as research groups become familiar with the potential results avail-
able from these types of experiments. »

I trsut this will serve as our contribution this time and we shall do better

the next time. Best regards.

Sincerely yours,
M

K. D. Berlin

Regents Professor
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NATIONAL INSTITUTE OF HEALTH

THE 2ND DEPARTMENT OF_BACTER|OLOGY.
10-35, KAMIOSAKI, 2-CHOME,
SHINAGAWAKU, TOKYO, JAPAN

Prof. B. L. SHAPIRO

Department of Chemistry

Texas A & M University

College Station .
Texas 77843, U. S. A. August 22, 1983

Use of .Faraday Shield to Obtain Well-Resolved ' P-NMR
Spectra From a localized Region in Live Animals
Dear Professor Shapiro:
31

We wish to report the use of Faraday shield for “ P-NMR spectro-
scopy of live animals. |

Fig. 1 shows 3]P-NMR spectra of mouse brain obtained (a) with and
(b) without Faraday shield; the signals of phosphorous compounds were
better resolved in spectrum (a) than in spectrum (b). The mouse |
weighing. about 20 grams was anesthetized with sodium pentobarbital.
The animal was foiled with a sheet of shield material (Faraday shield)
except the head and was placed in a 2bmmg tube as shown schematically
in Fig. 2. The spectra were obtained at 109.14 MHz by a Jeol FX-270
NMR spectrometer from 600 transients of 80 psec (45°) delivered at
1.00 sec intervals. No convolution technique was used.
3Tp R
spectra from a localized region in vivo. These include surface coil
method, topical NMR method, the projection reconstruction method and

To date, several methods have been proposed to obtain

sensitive point‘method. The use of Faraday shield herein reported
provides an additional method for obtaining NMR spectra from a localized
region in live animals.

Sincerely yours,

Moos Ohsnie. K. Waloe KMol shrla fh >

Akira Ohsaka Kenzo Kato Kazuhiro Matsushita
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P-NMR (109 MHz) spectra of mouse brain
obtained (a) with and (b) without Faraday

shield

Fig. 2
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Department of Chemistry, David Keir Building

The Queen's University of Belfast

Professor R. Grigg Beifast BT9 5AG Northern Ireland
Professor of Organic Chemistry Tel. 661111 STD 0232-661111 Ext. 4402 Telex 74487

Our ref. Your ref.

24 August 1983

Professor B.L. Shapiro

TAMU NMR Newsletter

Department of Chemistry

Texas A and M University

College Station, TX 77843.

Texas. .

Structural Assignments by NOED Spectroscopy

to Stereoisomeric Pyrrolidines

Dear Professor Shapiro:

We have a very productive new 1,3-dipolar cycloaddition

reactionl that often produces stereoisomeric pyrrolidines )
arising via endo (usually major isomer)- and exo-transition N\
states. Coupling constants in pyrrolidines are notoriously

unreliable for structural assignments2 and we now routinely

use NOEDS on our Bruker WH250 for stereochemical assignments.

Some typical results are appended.

‘?sHs . Q5H5

(1)

References

1. R. Grigg. L.D. Bésanagoudar, D.A. Kennedy, J.F. Malone
and S. Thianpatanagul, Tetrahedron Letters, 1982, 2803.

2. J.H. Hall and R. Huisgen, J. Chem. Soc. Chem. Comm.,
1971, 1187. _ ™

Yours sincerely,

oy
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Nuclear Overhauser Difference Spectra of pyrrolidines ( 3 ) and
(&) (CDCl3 plus one drop of TFA-d)
Irradiated Observed Percentage of Enhancement
major isomer minor isomer
(3) (%)
H(5) H(3) 12 4.9
ArH 12.2 15.9
ArH 6
B(3) H(5) 7.6 4.8
ArH 10.8 -
H(5'-c) - _ 6.1
H(6'-1) H(5) - 1.2
H(3) - 7.55
H(6'-e) H(6'-1) - 3.l
H(4') - 1.1 f
H(61) H(4r) 5 -
H(5'-c) 2.2 -
H(5'-d) - -
H(5t-c) H(5%-d) 30 10.6
' H(6') 3.7 1.3
H(3) - 13.7
H(5) - 5.75
H(5'-d) H(%') 1.7 -
H(51') 20 -
H(3) 1.4 -

« = CO,CH,
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UNIVERSITY OF SOUTH CAROLINA

COLUMBIA,S.C. 29208

SOUTH CAROLINA MAGNETIC (803} 777-7341
RESONANCE LABORATORY

27 July, 1983

Professor Bernard L. Shapiro-
Department of Chemistry

Texas A & M University
College Station, TX 77843

Dear Barry,

INADEQUATE: PolarizationTransfer to Quarternary Carbons

A DEPT! polarization transfer version of INADEQUATEZ
has been developed and implemented at the South Carolina
Magnetic Resonance Facility. Both DEPT-INADEQUATE and
INEPT-INADEQUATE"Y transfer polarization from protons to
carbon and thus benefit from short proton recycle times
while INADEQUATE requires longer carbon recycle times. An
ostensible drawback of the polarization transfer method is
that only protonated carbons may be polarized. We wish to
present a way to circumvent the problem of quarternary
carbon saturation.

The phase cycling normally employed by each of these
three experiments creates and detects coherences S1¢Sg, OT
S1,89x Where S1 and S, designate partlcular carbons in the
two carbon spin system. The notation S, refers to a
dispersion mode carbon antiphase doublet gié% polarization
appearing on Sy an absorption mode antiphase doublet
on c%rbon S . Speé%ra la and b illustrate these coherences
for 13c enrlched acetic acid. The experiment, similar to
INEPT-INADEQUATE, consists of presaturation of carbon,
polarization transfer from methyl protons to methyl carbon
8, or carbonyl carbon S,, evolution of proton decoupled
carbon coherences until w/2 radians of phase are
accumulated, followed by creation and detection of double
quantum coherence. Selection of an individual carbon was
accomplished by executing only part of the phase cycling
usually prescribed; either dispersion or absorbtion mode.
Both protonated and nearest neighbor quarternary carbons
will be polarized if full phase cycling is used, as in
Spectrum lc.

The University of South Carolina: USC Aiken; USC Salkehatchie, Allendale; USC Beaufort; USC Columbia; Coastal
Carolina College, Conway; USC Lancaster; USC Spartanburg; USC Sumter; USC Union; and the Military Campus.
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To polarize quarternary carbons three bonds removed

from the nearest proton, it is sufficient to transfer |proton
polarization to S via one bond carbon-proton scalar
coupling, 1JCH, and optimize the remaining delays for
detection of two bond carbon-carbon scalar coupllngs ﬂ?

For INEPT-INADEQUATE, this calls for setting 1, = 1/4*

and T = 1/4*“JTnpe. Similar methods are used in| DEPT-

INADEQUATE as will be detailed in a forthcoming paper.
on for

§pectra 23 and b demonstrate in pyridine optimizati

and “Jne, respectively. We recognize the absence of
quarternary carbons in pyridine and present these Spectra
only to show the ease of detecting two bond carbon- carbon
couplings. An example more apropos would be 4-
cyanopyridine; the cyano carbon being detected through its
two bond coupling to C3 of pyridine. This experiment is
feasible in principle but has not yet been performed in our
lab due to instument demand.

A word of caution is appropriate. All varieties of
INADEQUATE are very sensitive to small errors in spin
relabeling. We have found the aboYS methods to be well
behaved at low field strengths (e.g. C at 20 MHz) but ill
or erratically behaved at high fields (100 MHz).

Best regards.

Sincerely,
%,0 M/C% W
Steven W. Sparks Paul D. Ellis

Please credit this contribution to Paul Ellis' account.

1) D. M. Doddrell, D. T. Pegg, and M. R. Bendall, J. Magn.

: Reson., 48, 323-27 (1982).

2) A. Bax, R. Freeman, T. A. Frenkiel, and M. H. Levitt, J.
Magn. Reson., 43, 478-83 (1981).

3) a) O. W. S¢rensen, R. Freeman, T. Frenkiel, T. H.
Marcei, and R. Schuck, J. Magn. Reson., 46, 180-84
(1982); b) G. A. Morris, J. Am. Chem. Soc., 102, 428
(1980); ¢) G. A. Morris and R. Freeman, J. Am. Chem.
Soc., 101, 761 (1979).
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Figure 1. H313C—13C00H (80 %) / HaC~-COOH (10 %) / Figure 2. Pyridine (50 vol %) in CDCl., in a 10 mm tube. The natural abundance

? Cl, in“10 mm tube. Signal was acquired at 20 carbon signal was obtained at 50 MHz on a Bruker WP-200; 512 acqusitions of
C ﬁHz on an IBM NR-80 using DFPT-INADEOUATE, DEPT~INADEQUATE with 12 second recycle time.

a) Eight acquisitions of the absorption mode signal a) Delays optimized for polarization transfer through one bond carbon-carhon
817805 using receiver phase x and -x. scalar couplings.

b) Eig%t acquigitions of the dispersion mode signal b) Delays optimized for polarization transfer through two bond carbon-carbon
SyySy, using receiver phase y and -y. scalar couplings. Carbon coherences have acquired approximately 3n/2

c) Eigxt acquisitions using full phase cveling. radians of phase through one bond couplings and »/2 radians of phase through

two bond couplings. The relative inversion of pairs of antiphase doublets
18 not due to negative coupling constants.
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TURUN YLIOPISTO
20500 TURKU 50

DEPARTMENT OF CHEMISTRY AND BIOCHEMISTRY

UNIVERSITY OF TURKU
SF-20500 TURKU 50 FINLAND July 29, 1983

Prof. Bernard L. Shapiro
Department of Chemistry
College of Science

Texas A & M University
College Station, Texas 77843

Dear Professor Shapiro:

|
'

|
THE AXIAL-EQUATORIAL CONFORMER RATIO OF METHYLCYCLPHEXANE
REVISITED ‘

The noise-decoupled 13C NMR spectra of the equatorial and axial

chair conformations of methylcyclohexane have been'determined at
188 K and used to estimate the conformational energy both at 188
and 302 K.

The low temperature 13C NMR spectrum of methylcyclchexane has

been looked at ’I97’I/I when the instrumentation had not yet been
developed to the present level of sensitivity and resclution.
However, the authors/I were able to observe the axial confarmer
(Eq. 1) at 163 K and to estimate roughly that its proportion was

less than 1 % in relation to the equatofial form.

Recently we had the opportunity to revisit this prdblem using
both Bruker AM-400 (at 173 K) and Jeol GX-400 (at 188 K, Table 1)
systems. In this context it should be emphasized that the line
shapes and widths are very Qrubial for a successful analysis at
low temperatures. The chemical shifts at 302:K were taken from

the report of Viefhapper and Willer2 on the long range 13C
chemical shift effects in methylcyclohexanes. Practically the

same values were obtained on a Jeol FX-60 in Turku.

CH,
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Table 1 shows that despite the temperature variation in the
absolute values of the 13C chemical shifts &E-A) remains
practically constant at all temperatures. From the values of
the chemical shifts at 302 K (E, A and observed) it can be
estimated that K = 21.6 ¥ 2.6 for Eq. 1 (Table 2) which
corresponds to -AG® 7.7 ¥ 0.3 KkJ mol—1. From the signal

+
- 20;

8.0 £ 0.2 kJ mol_1 in excellent agreement with the above

intensities at 188 K the equilibrium constant K = 162
~AG°
result, Both of these values are also within the generally

accepted range of -AG®(CH,-ax) 7.1 - 8.0 kJ mol~! for

2,3,4 °

methylcyclohexane.

Table 1. The 13 C chemical shifts for methylcyclohexane in

p.p.m. from TMS

C-1 c-2,6 C-3,5 C-4 CH3 Comments
E . 32.57 34,98 26.24 25.88 22.86 CDZClZ’ 188 K, GX-400
A 27.06 31.43 20.22 26.48 16.84 CD2C12, 188 K, GX-400
S(E-A)  5.51 3.55 6.02 -0.60 6.02 CD2C12, 188 K, GX-400
S(E-A) -a 3.5¢4 6.02 -a 6.03 CD2C12, 173 K, AM-400
S(E-A)D 5.43 3.40 6.08 -0.78 5.67 See” Ref. 2,CDC13,302 K
Eb 33.24 35.80 26.90 26.67 23.20 CDC13, 302 K, Ref. 2
AC 27.73 32.25 20.88 27.27 17.18 CDClz, 302 K, Ref. 2
Exptl 32.95 35.64 26.64 26.53 22.97 CDC13, 302 K, Ref. 2
ot detected. bae 6.09, Be 8.65, Ye -0.25 and Ge -0.48 p.p.m. from

t-butyl- and trans-1-t—butyl—4-methylcyclohexanes.aa, Ba, Ya and
68 can be obtained correspondingly from cis-1-t-butyl-4-methyl-
cyclohexane. C8(E) at 302 K - &§(E-A) at 188 K.

Table 2. Conformer ratios from the 13C chemical shifts at 302 K

and from the signal intensities at 188 K.

C-1 C-2,6 €-3,5 C-4 CH3 Comments
K = E/A® 18.0 21.2 22.2 ¢ 25.2 Kav 21.6 £ 2.6, 302 K
K = E/Ab 134 171 175 ¢ 169 Kav 162 ¥ 20, 188 K
a b

- ) _ - . (s} .
K= (8 g 8507 (8, §,)- Intensity ratios. CNot valid.

Accordingly, menthylcyclohexane consists of 4.4 % (cf. 4.6 % in
Ref. 2) of the axial (A) conformer at 302 K and 0.6 % at 188 K.

The above results are also in excellent agreement with that of
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Booth and Everett based on the low temperature spectrum|of

[Me-"°C] methylcyclohexane at 172 K (K = 164 + 7, -AG® 7.3
-1y 4 : '

kJ mol ).

1+
o
N

Acknowledgements. The help given by Bruker s and Jeol s
demonstration laboratories has been invaluable in preparing

this note.

Sincerely yours,

1. Anet, F.A.L., Brandley, C.H. and Buchanan, G.W. J. Am. Chem.
Soc. 93 (1971) 258. |

2. Vierhapper, F.W. and Willer, R.L. Org. Magn. Reson. 2;(1977)
13. :

3. Pihlaja, K. J. Chem. Soc., Perkin Trans 2 (1974) 890.

4. Booth, H. and Everett, J.R. J.C.S. Chem. Comm., 278 (1976).
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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: ..3811/12

Prof. Bermard L. Shapiro LEIDEN, 25th August, 1983.
Department of Chemistry

Texas A. & M. University

College Station, Texas 77843

U.S.A.

Dear professor Shapiro,

Computer simulation of resolution—-enhanced spectra.

Pulsed NMR techniques have opened the door for digital data processing
of the averaged FID before Fourier transformation. A well-known and
widely-used example is resolution enhancement by means of a Lorentzian
to Gaussian transformation. This routine is provided by most of the
current NMR software packages and extensively used in our lab to obtain
coupling constants from well-resolved spectra. However, the traditional
computer simulation programs usually produce Lorentzian lineshapes. An
intensity distribution is assigned to every calculated transition
according to equation 1,

I(E) = 1/1 + (2(f—f0)/L)2 (1)

where f 1is the transition frequency and L is
the desired linewidth. This distribution can
be modified into a Gaussian lineshape as given
in equation 2, '

1(f)

I(£) = exp{—(z(f—foj/L)z/J.aas} (2)

The factor 1.443 provides an identical line- 0 ket et
width as in the Lorentzian function. Fig. 1 il S S b
illustrates both lineshapes. If one would o q 2 13
like to reproduce also the negative wings flHz

which may arise in certain spectra, eqn. 2 Fig.l. Lorentzian (dashed line)
can be extended by subtraction of a second and Gaussian (solid line) line-
Gaussian function with a double linewidth, shape function for L = 1.5 Hz.

R l‘
-3 -2

L(£) = 2-exp{-(2(f~_)/L)*/1.443}
-eXP{—(2(f—fo)/L)2/2.886} (3)
The results are quite satisfactory as can be seen in the example shown

in Figure 2. The appropiate modifications can easily be made in the plot
or display routines of any simulation program.

With best regards, ’70,‘,\-(21“& (\/\,\W } MMQW

J.R. Mellema M. Pieters

N.B. The Bruker PANIC eight-spin simulation program (version 820601) already
provides a Gaussian lineshape, but not the negative wing feature.

Please credit this contribution to the account of Dr. J. Lugtenburg.
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Fig. 2 Part of the 500 MHz spectrum of the DNA hexamer d(GGTAAT) at 37° C.
Assignment followed from Spin-Echo-Correlated-Spectroscopy (SECSY) and
comparison with the tetramer constituent compound d(TAAT). The experimental
— phosphorous-31 decoupled spectrum is shown at the top (trace D). Traces
' A, B and C are computer simulations with lineshapes according to eqn. 1
(trace A), eqn. 2 (trace B) and.eqn. 3 (trace C). A linewidth of 1.5 Hz
was used in all cases. Chemical shifts are referenced relative to TMA
(about 3.18 ppm from DSS). Spectrum was recorded at the Dutch National
500-200 MHz HF NMR Facility at Nijmegen.
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University of Wyoming Research Corporation

P.O. Box 3395, University Station
Laramie, Wyoming 82071

August 11, 1983

Professor Bernard L. Shapiro
Dept. of Chemistry

Texas A&M University

College Station, TX 77843

BINUCLEAR SHIFT REAGENTS IN COMPLEX MIXTURES

Dear Barry:

In 1980, Robert Sievers! introduced binuclear shift reagents that are
effective in inducing shifts in the proton spectrum of a number of weak
Lewis bases such as olefins and aromatics. The reagent consists of
silver (to bond to the pi system) and a traditional paramagnetic lan-
thanide ion. '

We have been interested in using lanthanide shift reagents in complex
mixtures such as those associated with 1liquid fossil fuel samples, and
are currently investigating the nature of the olefins formed during the
retorting of oil shale. Through a series of chromatographic separa-
tions, the olefin fraction from the oil obtained from oil shale via the
Fischer assay process was isolated (12.7%). The olefinic portion of the

‘proton spectrum obtained on a JEOL FT-270 NMR is shown in Figure la.

Note that the cis and trans protons overlap.

In 1981, Sievers? reported that binuclear shift reagents resolved the
signals of cis and trans isomers in mixtures of both cis and trans
2-hexene and 2-octene. To attempt to resolve the cis and trans signals
in our olefin fraction, the following method was used.

The amounts of Ag(fod) and Pr(fod)s; needed to prepare a solution that
was 0.1 M of each, were mixed with the appropriate amount of CDCljs
containing 1% TMS. One-half milliliter (0.5) of the resulting solution
was placed in an NMR tube. The olefin fraction was dissolved in 0.5 ml
of CDCl; and was added in increments to the shift reagent with a micro-
liter syringe until the desired resolution in the olefinic region was
obtained. :

The resulting spectrum is shown in Figure 1b. The cis and trans protons
are now resolved. Although the cis protons now overlap those due to
trisubstituted olefins, their contribution to the area under the peak
can be easily calculated. The identifiable olefin resonances were
integrated and the following preliminary results were obtained:
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Unshifted spectrum Shifted spectrum
Chemical shift Mole % Chemica@ shift Mole %
Olefin type (ppm) (ppm)
Monosubstituted .8, 4.9 41.2 4,3,/]3.8 41.0
Disubstituted 5.4 33.8 - 37.2
RHC=CHR (cis + trans)

cis - - 5.1 10.5

trans ' - - 5.3 26.7

CHo=CRo 4.7 9.1 4.4 8.0
Trisubstituted 5.1 15.6 5.1 13.7

In these studies and in mixtures of model olefins and aroma&ics, it was
found that the shift reagent preferentially complexes with the olefin.

Sincerely, E
lna oo, il
Elena J. Colicelli Daniel A. Netzel
References:

1 Wenzel, Bettes, Sadlowski, Sievers, J. Amer. Chem. Soc., 1980, 102, 5904
2 Wenzel, Sievers; Anal. Chem., 1981, 53, 393 ‘
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Figure‘1. 270 MHz 1H NMR of olefinic protons from shale oil,
a) no shift reagent present, b) shift reagent present.
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" Nathan, Brisbane, Queensland, Australia, 4111.
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decolple i ¢ o[H,x] - © = wlHy] - © - 6[H,x]
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Telephone (07) 275 711 1. Telegrams Unigriff Brisbane Telex AA40362

Rer: WMB:JIMB:1m

Please Contact:
Telephone: 275

School of Science

29th August, 1983

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

ZEPT: A pulse sequence of limited utility?

Dear Dr. Shapiro,

We wish to report a new pulse sequence "useful" in editing proton
H,0 spectra. It is shown that by using ZEPT (following the popular
trend to derive Zero Enhancement by Polarization Transfer), one
line proton spectra can be reduced to nothing. As an example we
show water can be reduced by a factor of about 3 x 10% thus giving
clean editing of water spectra. The pulse sequence 1is

decouple .

A minor modification to this sequence will possibly improve its
applicability. If for example 13C pulses are added as follows,

dec.

I

1
| 1[C,ex]-55-n[CIo [Hox]-55-50C, I [H.y 750 [H,x]  aca. K
! 1
H

I
:Y‘EC. +

ke have Inverse DEPT from which signals of only protons bound to 13C
nuclei are observed in H,0. This has been used to follow metabolites
in cells.
The figure shows (A) low gain spectrum of 13C-1 labelled ethanol
[100 mM] in IH,0. (B) spectrum (A) at high gain showing ethanol CH,
protons (C) Inverse DEPT spectrum of the same sample. (D) Inverse
DEPT spectrum of 13C-1 labelled glucose in a mouse liver-cell
extract after 1% hours metabolism showing.(a) and (b) two new
CH, resonances (E) Editing by subtracting spectra with 6 = 3x from &
to show CH, fragments. T ¥
We have subsequently developed a sequence termed Inverse
POMMIE which gives a further significant improvement 1n suppression.
Please credit this contribution to David Doddrell's account.

Yours sincerely,

Wil Bl Mk §

W.M. Brooks J.M. Bulsing
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J

Hyperconjugation and Deuterium Isotope effects ?

Dear Professor Shapiro,

In TAMU 297/15 L.Ernst postulates a hyperconjugative
mechanism for the "wrong way" isotope effect of deuterium
on 13C-chemical shifts,For the ortho carbon atoms of tri-
deuteromethylated aromatic compounds a superposition of
normal (upfield) and hyperconjugative (downfield) isotope
effects is formulated,To test this intriguing idea we

have recently synthesized benzocyclobutene ; sperdeuterated

in the cyclobutene ring, .~53

-5 Gi_?D 260

0 C ppkl
1 ‘D

o

In % we find a very strong 'X-downfield deuterium isotope
effect,Following Ernst's reasoning, there should be a large
degree of hyperconjugation in % compared with his examples,
e, g, toluenel . However, this may be unlikely, since no CH-
bond of the cyclobutene ring is coplanar with the Y -orbitals

2)

of the PE-spectraBAf o~-xylene and 1 is inconclusive,Whether

and the CH-bonds have a higher s-character ’',A comparison
the rigidity of 1 contributes to the large isotope effect

is just one more open question,

ckre ours , .-
S )l deitas(
1) J.R.Wesener, H,Giinther, TetrahedronilLe s 1982,2845

2) H,Giinther,W,Herrig,J.Am,chem,Soc. 1975,97,5594
3) F.Brogli,E.Giovanni,E.“eilbronner,R.Schurter, Chem,Ber, 1973,961

)
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der Universitat Diisseldorf 4000 Diisseldorf, de\n 29.8.1983

UniversititsstraBe 1
Fernsprecher 311-2298/99

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

13c NMR of Triisopropanolamine

Dear Professor Shapiro:

Triisopropanolamine is a commercially available low meltlng solid
known to consist of two diastereomers. An indirect kinetic analysm by
Steinberg and Hunter (JACS 82, 853 (1960)) indicated the pres}ence of the

diastereomers in a ratio of 38 : 62. 1

Being an interesting case of three 1dent1ca1 asymmetric ‘centers we
considered it worthwhile to have a look on its 13C NMR spectrum The
assignment of the 3 large and the 6 approximately half as 1arge signals
was achieved by determining the multiplicity of the resonance‘s and by
measurement of samples of different diastereomeric comp051t10n obtained
by repeated fractional distillation. ‘

OH OH OH %
! ! l
( CH3— CH—CHzA) 3N (CH3 —CH- CH2) 9 N CH = CH- CH3
20,2 63.65 63.15 20.35 65.4 65.85 66. 4 67.5 20 5
RRR | RR s
SSS S S R |
C3 symmetry ' dynamic C2 symmetry i\

Statistically, the isomer in which the 3 asymmetry centers do not
have the same configuration is favored by a factor of 3, thus; . explaining
the similar intensity of 3 of its signals to those of the minor isomer,

while the other 3 signals are twice as large. -
i
The symmetry property of the two isomers requires sorr\ie comment,
While the C,_, symmetry of the minor isomer is not surprising, molecular
models of the major isomer show the absence of symmetrical| conforma=
tions. However, it can easily be demonstrated that fast N~CH! rotation

and fast N inversion lead to a time=averaged C2 symmetry.

It is also remarkable that all resonances of the major iéomer are

downfield to the corresponding resonances of the C3 symmetrical isomer,

Sincerely yours,

Ve [t

Alois Steigel
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Book Reviews

Editor: W. B. Smith
Texas Christian University
Fort Worth, Texas

Nuclear Magnetic Resonance Spectroscopy (A Physicochemical View)
by Robin K. Harris (School of Chemical Sciences, University
of East Anglia, England)

Pitman Publishing Co. Pitman Books Limited
1020 Plain Street 128 Long Acre
Marshfield, Mass., 02050 London WC2E 9AN, U.K.

1983, 250 pages, $34.95

In 1969, Robin Harris and Ruth Lynden-Bell coauthored a text with
this same title, which presented the subject matter using a physical
chemistry approach. Since the first version appeared just before the
rapid developments in the field occasioned by FT techniques, there is
plenty of new material in this new text. The presentation is aimed at
upper level undergraduate students and graduate students. Those of us
who simply cannot keep up with the latest developments in this exciting
field will also welcome the arrival of this volume.

Chapter titles, which give us some idea of the book's content, are:
1. The Fundamentals; 2. Analysis of NMR Spectra for isotropic solutions;
3. Relaxation and Fourier transform NMR; 4. Dipolar interactions and
double resonance; 5A., Chemical exchange, and B. Quadrupolar effects;
6. NMR of the solid state; 7. Special pulse sequences and two-dimensional
NMR; and 8A. Chemical ghifts and B. Coupling constants. There are four
helpful appendixes, suggestions for further reading, and answers to
selected problems appearing at the end of the chapters. Also given at
the end of each chapter are a modest number of literature references and
a few explanatory notes. At the end of the book there is a subject index
of perhaps marginal extent, but mo author index.

Not unexpectedly, the text opens with the usual introduction to the
NMR phenomenon, chemical shifts, coupling constants, CW instruments, and
first-order spectra. Harris does not assume a familiarity with quantum
mechanics but rather gives a brief introduction to operators and wave
functions in Chapter 2 and proceeds to apply these to spin functions for
the AX and AB systems. Perhaps the text is open to criticism at this
point for not going into more detail on spectral fitting, but there are
lots of other things to be covered if the author wanted to keep the text
within 250 pages. Chemical shifts and coupling constants are treated
in more depth in Chapter 8.

As indicated in the Preface, Harris has elected (for reasons of
space) to omit completely any discussions of NMR involving liquid crystal
species and media, imaging theory and techniques, and CIDNP. He has also
chosen to omit ('largely") bilochemical applicatioms.
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There are now several books providing detailed accounts of FF—NMR,
but to my knowledge this is one of the few general NMR texts presenting
the subject in this detail and clarity. A nice discussion of relhxation
is given, and with the information on dipolar interactions and do%ble
resonance in Chapter 4, the scene is set for introduction to recent
developments of CPMAS in solids and the various forms of 2D-NMR i

Chapters 6 and 7.

If, like myself, you are a chemist who likes to use NMR to splve

problems, then chapters 6 and 7 will be particularly valuable in Pringing
you up to the state of the art. 1 intend to read them each a couple of
more times in the hope that I may yet understand what the Ray Freemans,

Richard Ernsts, and John Waughs of the world are trying to tell us.

W.B.S. |

POSITION AVAILABLE ;

NMR Laboratory Director - University of Virginia

|
i

The Department of Chemistry at the University of Virginia

is seeking qualified applicants for a permanent, state-supported

|
|
!
|
i
|
|
!

staff position. The successful applicant will be expected to |
(i) assume responsibility for management of the Departmental NMﬁ
spectroscopy laboratory (presently includes Nicoiet superconducfing
NT-360 and Varian EM-390 instruments), (ii) perform.routine mai@tainance
and repair, and (iii) supervise assistant spectroscopists. ‘Facuhty
research interests presently include organic, inorganic, and bioLhysica]
chemistry, and collaboration is supported and ehcouraged. Background in
modern NMR theory and practice is essential, and an advanced deg}ee in
chemistry is desirable. In-addition,experience with e]ectronics;and
computer systems would be advantageous. Do

Please send resume and three letters of recommendation to:
Chainnan; Department of Chemistry, University of Virginia, McCorhick

Road, Charlottesville, Virginia 22901. The University is an equal

opportunity-affirmative action employer.

300-38



GRIFFITH UNIVERSITY

Nathan Brisbane Queensland Australia 4111.
Telephone (07) 2757111 Telegrams Unigriff Brisbane Telex AA40362
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School of Science Ret: WMG:JMB:ss
Please Contact:
Tel:;;on?'ﬂs 7332

Dr. Bernard L. Shapiro, 25th August, 1983.
Department of Chemistry,

Texas A & M University,

College Station,

TEXAS. 77843. U.S.A.

- Dear Dr. Shapiro,

One regularly sees advertisements in TAMU Newsletter for
positions available but none that I can recall for positions
wanted. Assuming that this is just coincidence and not a matter
of policy, I should be most grateful if you would publish this
request.

I have been working towards a Ph.D. at Griffith University
under the guidance of David Doddrell for three years largely
in the fields of multipulsed NMR, but have also worked in the
application of NMR to study biological (whole organ) systems.
My initial work was with INEPT and more recent]y we have developed
selective vers1ons of both INEPT and DEPT using soft pulses to
generate H-13C correlations in a 1D experiment.

My latest work deve]oped an 1nverse version of DEPT which
transfers magnetization from 13C to !H and hence allows observation
of proton NMR signals in H.0 while suppressing the normally dominant
water signal to negligible levels. This technique has been applied
to cell suspension to observe the metabolism of glucose through
glycolysis.

With the installation of a wide-bore 130mm 200 MHz magnet, I
have also worked on perfused organ and whole animal projects and
hope to apply multipulse approaches to these more complex and
demanding systems.

In summary, I am keen to apply modern NMR techniques to the
solving of b1o1og1ca1 problems. In particular, I should like to
become involved in Imaging or TMR research. I expect to complete
my Ph.D. early in 1984 and would Tike to be considered for any
suitable position after that.

Please pass this information on to any person who may be
interested.

Yours sincerely,

WITT3 am DRuwmanle~
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UNIVERSITY OF DENVER

An Independent University

University Park, Denver, Colorado 80208

Department of Chemistry / 303 753-2436

August 4, 1983

Professor B. L. Shapiro ‘
Department of Chemistry ;
Texas A and M University \
College Station, TX 77843 |

Dear Barry: ' i
MAGNACHEM A200 |

We are purchasing the new Magnachem A200 NMR spectrometer. We
expect delivery in about two months. »

Many people are wondering whether this spectrometer will have as
revolutionary an impact on magnetic resonance as the A60/did. Having
operated the prototype, and examined its innards, we think it will do
what it 1is advertised to do. When it is installed we will report on
its performance to readers of the Newsletter. We will also welcome
visitors to our lab to get hands-on experience with the AZOO.

To make room for this modernization of our lab, we would like to
sell our cw XL-100. We are willing to sell either the whole spectrom-
eter or parts, in accordance with the best offers we get by the time
we have to move it. Make us an offer we can't refuse. i

Sincdrely

R. FEaton

Jo/w/? |
I
Sandra S. Eaton |

THE UNIVERSITY OF DENVER IS AN AFFIRMATIVE ACTION INSTITUTION
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Department of Chemistry

i
A0,
TOWSON STATE UNIVERSITY
- TOWSON, MARYLAND,. 21204

Dr. B. Shapiro
Department of Chemistry
Teras AXM University

College Station, TX 77843

Dear BRarry:

We have recently purchased a multinuclear JEOL FX-—
of the department and local industry. This instr
F808R computer. We would like to populate the
maximum but balked at the list price of $2300 fo
installed 196K in my IBM for $36&61). In particul
with at least 16K would suffice. We would apprec
o hints from subscribers to the Newsletter r
sources for memory boards for this computer, new o
wrrite or call if you have any suggestions.

Yours sincerely,

LS
NG
t'v,,{_,_-\(f-h/’l—dd/
Linda M. Sweeting

FO1-3E1--3115

August 6, 1983

080 for the use
ument has a TI-
memory to i1its
o 8K (I just
ar, one board
iate any advice
egarding cheap
r used. Flease

{301) 321-3058

o
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varian / instrument group
25 hanover road / florham park / new jersey 07932
telephone (201) 822-3700

August 14, 1983
Dear Barry,

VARIAN MNIMR APFPLICATIONS CHEMIST

Varian is expanding the staff of its East Coast applications laboratory in Florham
Park, N.J., and invites applications for the position of applications chemist. This
position involves a wide range of activities directed toward customer support, product
support, and product and technique development. These activities ‘include: user
training, implementation and evaluation of new techniques, hardware land software
development, demonstrating equipment, independent research, teaching workshops and
short courses, assisting sales personnel, lecturing, market evaluaﬁion and new
product definition, user assistance, and collaborative research, to name just a few.
No two days are ever alike! Virtually unlimited time on the latest nmrfequipment is
available. Approximately 25% of the position involves travel, primarilyfin the United
States and Canada. ’

Relevant experience reflects the diverse nature of the job, "and includes
liquid-state nmr of all types (organic, inorganic, biological, polymersf, solid-state
nmr,; 2D nmr, hardware development, software, teaching. "Technique"-oriented
research, public speaking ability, and the ability to interact well with others are all
characteristics which will be sought. Strength in as many areas as possible is
desirable. Experience with Varian XL-series instrumentation is an asset but in no
way a requirement. "

|

Please send resumes and salary requirements to Dr. Steven L. Patt, Varian
Instrument Group, 23 Hanover Rd., Florham Park, N.J. 07932. For morie information
call 201-822-3700 ext. 34. Varian is an equal opportunity employer.

{
\
i
i
!

Sincerely,
|
Steve Patt !
NMR Applications Chemist
. %
P.S5. -~ Access to a $250,000 word processor is an ancillary benefit df the job, as

evidenced by this letter. |
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z Nicolet

August 25

Professor B. L. Shapiro
Department of Chemistry
Texas A&M University
College Station, TX 77843
Dear Barry,
Title: POSITIONS AVAILABLE
NICOLET is expanding operations in high resolut
NMR imaging. We offer challenge, the opportuni
personal growth, and the atmosphere of a rapidl
company located in the attractive San Francisco
Immediate openings include:
Imaging Project Leader
Software Development Engineers
High Resolution and Solids Probe Design
NMR Systems Engineer
Applications Chemist
Marketing Product Manager

Systems Test Spectroscopist

Field Service Engineers Throughout the

, 1983

ion NMR, and
ty for

y growing
Bay Area.

U.S.

|

NICOLET offers a stimulating scientific environment, compet-

itive compensation and benefits including stock
profit sharing and pension plans. Please submi
indicating the opening of interest to the under

An Equal Opportunity Employer.

Sincerely

Ll

Glenn R.

Nicolet Magnetics Corporation

'purchase,
t your resume
signed.

Sullivan

255 Fourier Avenue
Fremont, California 94539
Telephone 415/490-8300




BRUKER instruments, Inc.

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

August 31, 1983

Dr. Barry Shapiro
TAMUNMR Newsletter

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

"Position Available"

Dear Barry:

We have an immediate opening for a scientific

|
|
!
I
|

software specialist with a chemical.background.i
Familiarity with minicomputers, Pascal and some.

assembly language is assumed. Please send resumes

to my attention.

Best Regards.

éames W. Cooper, Ph.D.

Vice President
Software Development

JWC/c

\
I

300-44
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SYRACUSE UNIVERSITY

N.I.H. RESOURCE FOR MULTI-NUCLEI NMR AND DATA PROCESSING
DEPARTMENT OF CHEMISTRY, BOWNE HALL, SYRACUSE UNIVERSITY, SYRACUSE, NY 13210

1 August 1983

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

Dear Barry:

We anticipate one or two postdoctoral openings at the Resource
Facility beginning April 1984, possibly sooner. Research
w1ll 1nvolve sgnthesis of oligonucleotides and high-resolution
lH, P, and C-nmr studies directed toward determining structure
and dynamlcs in double-helical DNA and RNA., Other projects
can involve various 2D-nmr methods, transfer NOE studies of
enzyme/substrate complexes, and metabolic 3lp-nmr studies.
Applicants should have experience in high-resolution nmr or
biophysical chemistry.

The Resource has multinuclear 360 wide-bore, 250, and 150
MHz nmr spectrometers. Most of the data is processed on Data
General MV-8000 and MV-4000 computers with powerful software
systems written here. Our laboratories have uv/vis and cd spec-
trometers, and the assorted equipment and expertise necessary
for chemical and enzymatic synthesis of oligonucleotides.

We encourage suitable candidates to write or call us at
the phone number below.

Sincerely,

Professor and Director

r¥>ﬁdﬁ%5§\ﬂ\y

Philip N. Borer
Research Associate Professor

GCL/PNB:cma

GEORGE C. LEVY, DIRECTOR (315) 423-1021 RESOURCE COMPUTER: (315Y422-3443 12181499 2447

—



University of lllinois at Urbana-Champaign

—~ Eric Oldfield BSc PhD DSc CChem FRSC School of CheLnical Sciences
‘ Professor of Physical Chemistry 505 South Mathews Avenue
Telephone 0101 (217) 333-3374 Urbana, IL 6i801, USA

~ Professor Bernard L. Shapiro
Department of Chemistry
Texas A8M University ;

August 10, 1983

College Station, TX 77843

Dear Barry:

POSTDOCTORAL POSITIONS AVAILABLE

I shall have several postdoc positions available for the comiﬁg year,
~ in the following areas:

1)

2)

High resolution NMR of inorganic solids, such as m1nerals and
heterogeneous catalysts (in collaboration with geochem1sts and in-
dustrial Taboratories).

High resoTution NMR of proteins and biological membranes, with
emphasis on surface dynamics, protein-l1ipid interactions and
metalloprotein systems. ‘

Our group is well equipped, and several 500 MHz, 360 MHz, and other
Tower field instruments will be available to the successful app11cants

Insterested candidates should submit a Tetter of application:including
a curriculum vitae and 1ist of publications, and arrange to have three letters

of recommendation forwarded to:

EQ:ch

1

Professor Eric 01dfield

School of Chemical Sciences

University of I11inois

505 South Mathews Avenue ;
Urbana, IL 61801 USA |

Sincerely yours,

(N

Eric 0ldfield
Professor of Chemistry

300-46
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UNIVERSITY of PENNSYLVANIA

PHILADELPHIA 19104

- Department of Chemistry

August 10, 1983

Dr. Bernard L. Shapiro

Texas ASM University Newsletter
Department of Chemistry

Texas A& University

College Station, Texas 77843

Dear Dr. Shapiro:

- NMR TECHNICAL STAFF POSITION AVAILABLE

A permanent position is available in the Department of Chemistry at
the University of Pennsylvania. The job is for an electronics technician
whose main responsibility is to carry out the maintenance and modification of
nuclear magnetic resonance spectrometers. While most of the work involves
radio—-frequency and digital electronics, there are some general duties
associated with the position such as the filling of dewars with cryogenics.

The person will report to one faculty member, but will interact on
a day-to-day basis with students and faculty in several research groups.
Some informal teaching and assistance with electronics in this environment
would be desirable..

There will be opportunities for learning additional skills and advance-—

ment in this position.
Interested candidates should write directly to me.
Sincerely,

2

Stanley J.
Professor of

SJO/bk

J
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UNITED STATES DEPARTMENT OF COMMERCE

sl - National Bureau of Standards
& Washington, D.C. 20234

B

W& Peg
& 4,
(
e

e
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August 25, 1983

‘Professor Barry Shapiro
Department of Chemistry
Texas A&M University
College Station, TX 77843

Dear Barry:
POSTDOCTORAL RESEARCH ASSOCIATESHIPS AT NBS

I would 1ike to publicize the availability of National Research Council-
National Bureau of Standards Postdoctoral Research Associateships at the
National Bureau of Standards. These associateships are competitive, depending
on evaluation of qualifications and a research proposal submitted by the
applicant. A booklet that describes application procedures, research oppor-
tunities, and research advisers may be obtained by writing or calling Dr. Robb
Thomson, National Bureau of Standards, Washington, DC 20234, telephone
301/921-2103.

Final applications must be postmarked not later than January 15, 1984, and
received in the Associateship Office not Tater than January 25, 1984. The
Associateship Office will notify applicants of the disposition of their
applications in March 1984. Appointments usually begin after October 1, but
may begin during the period April 1, 1984 to February 1, 1985. *The NRC-NBS
Associateships are for U.S. citizens only; the current annual salary, subject
to taxes, is $24,508, and costs of travel and transportation of household
effects within the U.S. are paid on appointment.

The NMR instrumentation available at NBS includes a Bruker WM-400 with new
pulse programmer, magnetic tape drive, color graphics display, and a multi-
color digital plotter, and also a Bruker CXP-200 with a variety of capabilities.

Early contact of interested applicants with a potential research adviser is
advisable so that the adviser may assist with the writing of the research
proposal.

Yours sincerely,

Ernce

it ing
Bruce Coxon

Organic Analytical Research Diyision
Center for Analytical Chemistry

Room A361, Bldg. 222

Telephone: 301/921-2867



300-49

il W_@ %%

The University of Alabama in Birmingham

Comprehensive Cancer Center
205/934-5696

August 30, 1983

Dr. Bernard L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Re: Postdoctoral Position
Dear Barry:

I would like to announce a postdoctoral opening in my
laboratory at the Cancer Center. The work will involve the
structural investigations of peptides and small proteins using
various NMR techniques 1including 2D-NMR methods. Prior
experience in this area and/or computer programming (Fortran
and Basic) would be a definite advantage. The facilities at
the Cancer Center include two high-field superconducting NMR
spectrometers (Bruker WH-468 and CXP-308/200). Interested
candidates may send a resume and arrange for three letters of
recommendation to reach me at the Cancer Center.

Yours sincerely,
/éazmu_
N. Rama Krishna, Ph.D.

Assistant Professor of
Biochemistry and Physics

University Station / Birmingham, Alabama 35294
An Affirmative Action / Equal Opportunity Employer
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