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High—-Resolution MAS Spectra on a Bruker WH-400 Spectrometer
Dear Barry:
While on sabbatical leave from Brock University in 1980-81, I have been
working with Colin Fyfe at the University of Guelph, and learning about high-
resolution solid-state nmr. In particular, we are excited about application e
to inorganic solids, using a wide variety of nuclei. Resolution and sensitivity L

can be enhanced greatly by the use of very high magnetic fields, in our case
the 9.4 T field of the Bruker WH-400 spectrometer of the Southwestern Ontario
High~Field NMR Centre, located at the University of Guelph.

Our initial work on 2%Si MAS nmr of zeolites, carried out o% a Bruker
CXP-100 spectrometer (2.1 T), gave adequate spectra allowing peaks to be re—
.solved from Si(0A1)p(0Si)y—pn (n = 0 - 4) atoms in the aluminosilicate framework,
i.e., allowing determination of the ordering (or lack of it) of Al and Si atoms
in the framework: of great interest to zeolite chemists (1). Because there

are no protons in the aluminosilicate framework, we could dispedse with high-

power proton decoupling and lg-29g4 cross—polarization. In other words, although .
we were using a high~power CXP instrument, we were doing a convéntional low-power ~
high-resolution experiment, but on a solid undergoing magic—angle spinning. Such
an experiment can be done on any high-resolution instrument if a' MAS probe is
available (2). We therefore built a MAS probe for the Bruker WH-400, which has
worked so well for 29Si that we have extended the work to other huclei (27A1, %Be,

1p, 2%97pb, ...).

Comparison of 29g4 spectra obtained at 2.1 T and 9.4 T shows that resolution
has increased somewhat. However, sensitivity has increased greatly, so that
really good S/N can be obtained in a relatively short time. The| silicate work
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(done in collaboration with Prof. J.M. Thomas and colleagues at Cambridge) is
the farthest along (3), but the potential of very high-~field MAS nmr is much
wider than this. Magnetically-dilute I = % nuclei (%%Si, 2°7Pb) are best, but
it appears thay nucleus with I = % or with half-integral I > % can provide
useful information. 1In particular, quadrupolar nuclei with non-integral spins
will best be investigated at the highest possible fields where the second-order
quadrupolar effects are minimized. The experiments should be applicable to a
wide range of problems in inorganic chemistry.

Please credit this overdue contribution to the Brock University subscription.

Yours sincerely,

P
A

J.S. Hartman, Professor _ C.A. Fyfe Professor
Brock University University of Guelph
G.C. Gobbi, Graduate Student R.E. Lenkinski, Manager
University of Guelph SW Ontario NMR Centre
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HINDERED ROTATION IN THE m-TOLUOYL DERIVATIVE OF TRIETHYLENETETRAEINE
I

During an investigation of the HPLC analysis of amines using Ert?luoyl
derivatives (1) it was necessary to establish the number and posktions of
m-toluoyl groups added to triethylenetetramine (TETA). The pure:product of
the reaction betwgen TETA and excess m-toluoyl chloride was obta}ned ﬁy
preparative HPLC, The 60 MHle spectrum indicated four toluoyl #roups per

TETA and a failure to observe any proton exchange with DO suggeéted‘that

2
one toluoyl group was attached to each nitrogen to give secondar& and tertiary

amide functions:- _
\
| ~
H\ /H R =
NCH,CH,NCH,CH,NCH,CH,N
7 27 21727 2 2\ :
R R R R
o CH,
This was confirmed by the 130 spectrum which, at ambient temperature in
CDCl3 (Fig 1), gave aromatic chemical shifts consistent with a m%xture of
mono- and di- alkyl N-substituted g—toluamides,‘ However, the etﬂylenic
carbons appeared as five signals instead of the three expected,
Spectra recorded at higher temperatures in CDCl3 or o-dichlorobenzene (Fig 2)
confirmed that this was the result of hindered C-N bond rotation|of the tertiary
amide moieties; coalescence of the four high frequency CH2 peaks|at 550 being
followed at higher temperatures by resolution into two sharp signals,
M.L. Trimble E.S, Zai E, O'Kane
(1) E.C.M. Chen and R.A, Farquharson; J. Chromatog., 1979, 178, 358.
Please credit this account to Dr, C_P, Richards' subscription.

0






278-5

' : College of Arts and Science

UNIVERSITY OF MISSOURI-COLUMBIA Division of Biological Sciences
September 24, 1981 106 Tucker Hall
Columbia, Missouri 65211
Telephone (314) 882-4068
(314) 882-6650
Dr. B. L. Shapiro
Department of Chemistry
Texas A & M University
College Station, Texas 77843

Dear Dr. Shapiro:

Proton NMR of Whole Cell Extracts Reveal Over Thirty Compounds of Intermediary
Metabolism.

Non-invasive study of whole cell biochemistry has been pioneered through investi-
gations of energy metabolism by *! P-NMR spectrometry of ATP (1,2). Addition of carbon-
13 enriched metabolites to cell suspensions has demonstrated the potential of '3C-NMR
monitoring of metabolic processes involving these compounds (2,3). However, 'H-NMR can
detect a wider range of compounds simultaneously and at higher sensitivity than 3IP-NMR
(4,5). H-NMR also has the advantage that isotopic substitution of H for 2H is readily
observed (6). We have found that many compounds of a cell's intermediary metabolism _
can be rapidly monitored by H-NMR which requires small enough numbers of cells (108)for K\/
the technique to be applicable, in general, to mammalian cells grown in culture. Over '
70 signals are seen by alternating phase, spin echo (90-z-180) at 300 and 470 MHZ without
the need for Ho0 replacement by D20. Some 64 signals have now been assigned to 12 amino
acids (phe, tyr, thr, pro, asp, ala, glu, leu, val, gly, met and ile) and 18 other
compounds of intermediary metabolism (adenine, cytosine, guanine, uracil, glucose,
fumarate, lactate, choline, betaine, glycerol, carnitine, phosphorylcholine, phosphocreatine,
citrate, succinate, pyruvate, acetate and beta-hydroxybutrate). Changes in the intensity
of many of these signals can be detected during the in vitro differentiation of an
erythroid cell line.

Please credit this contribution to
Tuck C. Wong's account.

Assoc. Professor

PFA:ga

1. R.B. Moon, J.H. Richards, J. Biol. Chem. 248, 7276 (1972).

2. R.G. Schulman, T.R. Brown, S. Ogawa, S.M. Cohen, J.A. der Hollanders, Science 205, 160 (1979
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6. K.M. Brindle, F.F. Brown, I.D. Campbell, D.L. Foxall, F. J. Simpson, Biochem. Soc. Trans.
8, 645 (1980).






Immediate delivery
on pulse programmer capabilities!

If you're still waiting for a hard-wired pulse programming
device to perform the NMR experiments you want, you just
don't have an XL-200 Superconducting FT NMR

Spectrometer.

If you do have an XL-200, you know that when we promised
you pulse programming capabilities, you got them on delivery
of your XL System. Because pulse programming, even of the
most sophisticated sequences, is one of several operations
you can perform using the standard software you receive with
every Varian XL.-200 purchase.

As an XL-200 owner, you can take advantage of such

new sequences as INEPT and INADEQUATE (13C satellite
excitation via double quantum coherence). Our ongoing
series of software programs, known as the Pulse Sequence

Send today for new
strument brochure and applications literature!

Act now to receive your copy of the new brochure on the
XL-200 Superconducting FT NMR Spectrometer. This
publication includes information concerning 2-D NMR, pulse
sequence generation, dot matrix displays, new software
capabilities, user-programming, and other valuable input for
NMR spectroscopists.

A new Varian Applications Report, titled “Two-Dimensional
NMR on the XL-200!" is also available. So write or call now for
your copies of this literature.

If you would like a Varian Sales Representative to visit, please
contact the Varian Sales Office nearest you. A list of offices

appears below.

Varian U.S. Sales Offices

CALIFORNIA

9901 Paramount Blvd.
Downey, CA 90240
(213) 927-3415

375 Distel Circle
Los Altos, CA 94022
(415) 968-8141

COLORADO

4665 Kipling, Suite 1
Wheatridge, CO 80033
(303) 425-0413

GEOQORGIA

6650 Powers Ferry Rd.
Suite 100

Atlanta, GA 30339
(404) 955-1392

ILLINOIS

205 W. Touhy Ave.
Park Ridge, IL 60068
(312) 825-7772

MARYLAND

4701 Lydell Drive
Cheverly, MD 20781
(301) 772-3683

MASSACHUSETTS
83 Second Ave.
Burlington, MA 01803
(617) 272-4152

MICHIGAN

3721W. Michigan
Suite 300
Lansing, M| 48917
(517) 321-5000

OPT-2666 (Printed in U.S.A. 6M981)

NEW JERSEY
25 Hanover Rd.
Florham Park, NJ 07932
(201) 822-3700

NEW YORK

6489 Ridings Rd.
Syracuse, NY 13206
(315) 437-6464

TEXAS

Plaza Southwest

5750 Bintliff Dr., Suite 202
Houston, TX 77036

(713) 783-1800

Library, also alerts you to the latest experiments as they are
published.

Remember this: If you already own an XL-200 NMR
Spectrometer, you have a “Pulse Programmer”’ It's the
Acquisition Processor, which we've been shipping on the
XL-200 orders since 1978.

The XL-200's Acquisition Processor has a direct disk interface,
its own CPU, and memory for both program and data.

These additional components free the main CPU for

other tasks.

This means you can run new experiments, essentially, right
after you read the original research, or after receiving a copy
of the PASCAL code in either a Varian software update orin a
new issue of the Pulse Sequence Library.

New XL-200 Brochure and new Varian NMH Applications Heport.

varian/instrument group * 611 hansen way, palo alto, california 94303 u.s.a.
679 springvale road, mulgrave, victoria, australia 3170 » 45 river drive, gecrgetown, ontario, canada'L7G 2J4
3rd matsuda bldg., 2-2-6 ohkubo, shinjuku-ku, tokyo 160, japan ¢ steinhauserstrasse, CH-6300, zug, switzerland

other sales offices and dealers throughout the world
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UNIVERSITE PARIS XI

INSTITUT D’ELECTRONIQUE FONDAMENTALE o
(Laboratoire associé au C N R S) ~

Béatiment 220

91405 ORSAY CEDEX

Télex 692166 Fac-Orsay Tél. 941.79.78

Professor B.L. SHAPIRO
Texas A & M University

Department of Chemistry October 12, 1981
College Station, TEXAS 77843
U.S.A.

DIPOLAR COUPLING CONCERTINA IN LIQUID CRYSTALS

Dear Professor Shapiro,

The most severe limitation encountered in chemical applications of liquid’
crystals as solvent in NMR is due to the size of the dipolar couplings which o
invariably give rise to second order spectra difficult to analyse.

We have been able to reduce the dipolar couplings by a factor up to 100.
Such reduction is accomplished by making the angle o between the nematic director
and the magnetic field any value between 0° and the magic angle. This is accomplished
by spinning the sample at moderate speed ( = 75 Hz) about an axis which makes
an angle less than the magic angle with the magnetic field. In this condition,
the director of the nematic aligns on the spinning axis.

This method allowed us to turn a second order ABC spectrum into an AMX
spectrum when spun close to the magic angle. The joined spectra show the
reduction of the dipolar coupling in an Ap spin system using this technique.

This work has been done in collaboration with the NMR group of the

University of UTAH, namely with D.W. Alderman and David M. Grant. The analysis
of the director dynamic and the NMR applications will soon be published.

Yours Sincerely,

Jacques COURTIEU S.K. KaAN

Lo

)
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a - Static spectrum (3DFF = 1845 Hz)
b - Spectrum obtained when rotated at o

¢ -~ Spectrum obtained when rotated at g

45°
52°
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DEPARTMENT OF CHEMISTRY 13 October 1981

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

Gas Phase NMR Spectra

Dear Barry,

After a short lag, we have again undertaken study of gas phase kinetics of

alkene reactions with hydrogen chloride by the NMR method. 1

Some alkenes apparently cannot be co-frozen with HCI since they are repori:ed‘z
to react very rapidly. Thus, sealing the NMR tube becomes a real problem. After
much experimentation with unsuitable valves, we have developed and had made (by
Lab Glass, Inc., Vineland, N.J.) a modified  10/30 joint set as indicated on the
enclosed sketch. This is just right for sealing onto standard 12 mm tubes. The other
end of the inner joint has a second §10/30 joint for attachment to the vacuum rack.
Once the tube is filled with gas (below 760 torr) rotation of the grooved tube away
from the 4 mm hole seals the tube - which can then be removed at the upper joint

away from the vacuum rack.

A typical H CW scan of 640 torr of 2-methylpropene is also shown. The XI1.-100
is locked externally and SW = 1000 Hz. The spinning side bands, while not a problem
to us, can probably be removed by more careful balancing of the tube with a small
piece of glass cemented opposite to the groove but, with all of the additional weight
of the joint along the main lengthwise axis of the tube, spinning is not a problem and

spinning rate changes are easy.

Clearly the tube which is, of course, reusable, is also ideal for degassing, etc.

of more routine samples.

Warm ersonal regards,

-

David R. Dalton
Professor of Chemistry

(1) M.J. Haugh and D. R. Dalton, J. Am. Chem. Soc., 97, 5674 (1975).

(2) D. Cook, Y. Lupien and W. G. Schneider, Can. J. Chem.,

34, 957 (1956).

Centennial Challenge Program 1884-1984

R



¥ 10/30 set attached
to 12 mm NMR tube
for gas samples.
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H CW spectrum (XL-100-15) of 640 torr of 2- -methyl-

propene. Spectrometer externally locked to H_O.
SW = 1000 Hz. 2
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INIVERSIDAD DB DLENOS AIRES Buenos Aires, october 23, 1981,

FACULTAD D CIENCIAS  ESACTAS Y NATURALES

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

Title: A New Triple Resonahce Experiment,

Dear Prof. Shapiro:
‘ Within the framework of this laboratory,where we are loo-
king,experimentally as well as theoretically,for relations between
molecular structure and J-Coupling Constants,the problem arose about
the determination of the sign of a lone,long range coupling constant.
That is, to determine in an ABC...X case the sign of, say, J,, when
Jax = Joy = etc. = 0. | | AX |

Years ago a method was devised for this purpose by Cohen
et al. (Mol Phys. 7 ,45 , (1963) ), a method which could be called
"double tickling” and succesfully applied to an AMX case, Qurs being
an ABCX case we tried a slightly different approach which could even-
tually benefit from the advantagés of both, "tickling" and INDOR tech-
niques. :
A systematic survey'was made about the feasibility of
a triple resonance experiment, a "tickled INDOR" or TINDOR, as we
used to call it. ,

Experience shows that the experiment is feasible,that is,
that "doublets due to tickling behave propertly under an INDOR expe-
riment" or, in other words, that "lTines in an INDOR experiment can
be split by tickling" , provided that the following condition is ful-
filled: That al the transitions involved shall be "chain" connected.
The experiment fails if they are "branch" connected,

This work was part of the local requirements for the
Ph,D, of Miss Marta Etcheverry de Milou and is due to appear shortly

in the J., of Magn, Res.
W

Yours, sincerily
|

Dr. V.J.Kowalewski.
Professor.
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THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE ,
725 N. WOLFE STREET . BALTIMORE, MARYLAND 21205

DEPARTMENT OF PHYSI ) . ! ) TELEPHONE 955.5000
YSIOLOGICAL CHEMISTRY October 21, 1981 ! AREA CODE 401

NOE Studies of Enzyme-Bound ATP

Dr. Bernard L. Shapiro

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

Dear Barry: ‘

A problem in the determination of the conformation of flexible enzyme-
bound substrates such as ATP, by distance measurements from a paramagnet1c
reference point, is that an average conformation is detected. Moreover,
since the sixth power of the distance is measured, a root-mean-sixth average
conformation is obtained. From the average conformat1on a]one, it 1s not
poss1b1e to determine the number and nature of the individual conformat1ons N
that give rise to this average. In the pyruvate kinase-metal-ATP comp1ex we I\
have approached this problem by the use of an independent method, interproton
nuclear Qverhouser effects of enzyme-bound ATP at 250 MHz. Our pre11m1nary
results are as follows. Intramolecular negative NOE's were observed on the
adenine H-8 proton of enzyme-bound MgATP upon pre-irradiation of certa1n of
the ribose protons of the bound nucleotide. The magnitudes of these NOE's
were studied as a function of pre-irradiation time to d1st1ngu1sh primary
NOE's from h1gher -order ones. The magnitudes of the primary NOE's decreased
in the order Hp' = H3' > Hg' > Hy' > H,' from a value of 16% to <49 (see
figure) indicafing correspondingly increasing distances between the adenine

H-8 and these ribose protons. ; 1

. These effects are qualitatively and quantitatively consistent wnth a
previous determination of the glycosidic torsional angle of 30 # 10J for
pyruvate kinase-bound ATP from the paramagnetic effects of enzyme- bound Mn?
on the Ty of the protons of ATP (SToan and Mildvan, J.B.C. 251, 2412),
prov1ded a slightly 3'-endo ribose conformation is assumed. Th1s %greement
in the nucleotide conformations determined by the diamagnetic NOE, and the
paramagnetic probe T1 methods, which differ by 103 in the time over which
the conformation is averaged, and in the location of the referencero1nts,
can be explained by the existence of a unique average conformat1on[about the
glycosidic bond of ATP on pyruvate kinase. Such studies are being, extended
to the differing conformations of ATP on creatine kinase, protein k1nase,
and adenylate kinase.

With best wishes, :
. ’ i
s T

o i
A1 Mildvan Paul Rosevear |
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Time dependent NOE's of Ribose Protons of ATP (10.2 mM) in the presence of pyruvate
kinase (1.04 mM), MgC1, (14 mM), KC1 (85 mM), KPIPES (1.4 mM), pH 7.1; T=25°,
128 transients, acquisition time 1.4 sec, delay 2.3 sec. 250 MHz.
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r\\ HERCULES Hercules Incorporated

Research Center
Wilmington, DE 19899
(302) 995-3000

October 23, 1981

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

Dear Dr. Shapiro:

13
C NMR SPECTRAL INTERPRETATION

A major task in the interpretation of 13C NMR spectra is to
estimate the 13C chemical shifts of actual or suspected compounds.
Two approaches are generally used: (1) Look up the chemical
shifts of similar compounds in spectral libraries; (2) Calculate
the 13C shifts by using empirical substituent chemical shift rules.
For the first approach the spectral collections of Sadtler (1),
Bremser (2), Breitmaier (3), and Stothers (4) among others, are
very useful. The CNMR program of Chemical Information Systems (5),
and other computer-assisted structure determination methods (6)
can also be very helpful.

In the second approach, there exist empirical rules such as
those devised by Grant and Paul (7), Lindeman and Adams (8), and
Carman, et al. (9) for hydrocarbons, Sarneski, et al. for amines (10),
and numerous others observed for specific functional groups. Clerc
and Pretsch have devised general additive rules for 28 functional
groups (11). Although these rules have varying accuracy they serve
as good starting points for spectral interpretation, especially
when no simple analogs can be located in the spectral libraries.

I have recently computerized (with the assistance S. J. Ellingsen)
the Clerc-Pretsch rules on the company INTERDATA computer. The
program CSHIFT was written in FORTRAN IV and can handle aliphatic
carbons carrying the 28 functional groups as listed by Clerc and
Pretsch. It can also take care of alicyclic compounds, although
the accuracy tends to be poorer. Interested readers should inquire
for details. Please credit this letter to Dr. Freeman's subscription.

Yours sincerely,

H. N. Cheng ¢ '
Analytical Division

HNC/cmp

o
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31P INEPT and Spin 1/2 Transition Metal NMR

Observing (or trying to observe) low y, spin 1/2, transition metals -
resonances is generally a real headache for the spéctroscopiét (very N
long Tl, low sensitivity, large chemical shift scale, etc... etc...),
although a wealth of informations can be gained from transition metal

NMR concerning the electronic structure of the complexing metal site

(1, (2).

We have recently shown the applicability of the 1H INEPT sequence

to 109Ag

and 103Rh observation (3) together with the huge sensitivity .
enhancement one can obtain (ca. 400/900 in time 1) compared to normal
observation. On the other hand, a vast family of transition metal
complexes are stabilized by phosphine 1igands and then, well characterized
N 31P coupling exist, ranging from 50 to 400 Hz, an ideal situation

for 31P INEPT experiments which we consequently started.

They work very well and the sensitivity gain is still high enough
( Y31P) to get, for example, a very good spectrum of an 0.02 M solution
M

of Rh(CO)Cl(P¢3)2 (10 mm tube) in 3 hours ! (Fig. 1) .

Société Anonyme au capltal de 1000000 F régle par les Art. 118 3 150 de la Iol sur les soclétés commaerclales

BRUKER
(XD Banque Populaire Wissembourg 40216791180 - C.C.P. Strasbourg 19508 P - N° SIREN 311020911000 13
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Figure 2 examplifies what one can expect for 57Fe. The same kind of

results have also been obtained with l83W.

It is clear, now that the INEPT method will not only serve the
organic chemist as a 13C spectrum editing sequence but will also find

a broad spectrum of applications in Inorganic chemistry.

A full paper about these results (experimental set-up, influence

of 31P Tl1, pulse misadjustment, offset effects, ...) is being written up.

Sincerely,

C. BREVARD

(1) W. Von Philipsborn et Al. : J. Organometal. Chem. 205 211 (1981)

(2) R.G. KIDD : Nuclear Shielding of the Transition metals
Annual Report on NMR Spectroscopy 10A 2 (1980)

(3) C. Brevard, G. Van Koten, G. Van Stein : J.A.C.S (in press)
A.F.M.J Van der Ploeg, G. Van Koten, C. Brevard : Inorg. Chem.
(submitted)

G. Van Stein, G. Van Koten, C. Brevard : Chem. Comm. submitted)
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Fig. 1 P|~- Rh INEPT spectrum of Rh(CO)Cl(P¢3)2 , 0.02 M
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by the computer (selective decoupling) or by a noise moduTlation (broad band
decoupling) arising from the broad band generator. This modification is obtained {
by insertion of a relay just before the 1 KQ resistance as shown on‘scheme 3.

When positioned on A, the normal mode of irradiation is performed. When it is

in the B position, the frequency sinusoidal signal Fo can be mixed with the

high frequency decoupling signal Fl' Therefore, triple irradiation is obtained

at F1 + Fy and F1 - F2. The intensity of the medulating signal Fo is optimized
following the shape of the high frequency signal at the decoupler RF output ;
modulation of F1 must be carefully selected in order to avoid overmcdulation

leading to several spikes in the 1H NMR spectrum.

-5V =iV . '
floiL 820 A 4]
| »  — 05 L.F
',.
A.o?\: b 3] ‘oK p\/ FJ.
1K
?n«.ﬂ.

:T- R. M. AL M. —] .
-15V fon | 8202 N
syt R.Ein R.E aue Fioy R.E in R.F out

Scheme 2. Scheme 3.

Figure 1 shows the 1

20°C with a Bruker WH 270 operating in the Fourier transform mode, and the

H NMR spectrum of t.Boc D-alanine performed in MeZSO at

expansions of the aCH proton :

A. with irradiation out of range,

B. with irradiation of the NH proton,

C. with irradiation of the CH; group,

D. with irradiationsof both the NH and the CH3 group, showing the efficiency
of the triple irradiation performed with the modified decoupler.

Sincerely yours.

J. BELLENEY B. GAUGAIN B.P. ROQUES.
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STATE UNIVERSITY LEIDEN - THE NETHERLANDS

GORLAEUS LABORATORIES - DEPARTMENT OF CHEMISTRY

P.0. Box 9502, 2300 RA Leiden Phone: 71-148333, extension: ... \
P

Your letter

Your ref.:

@] f :
ur reference LEIDEN, October 26, 1981.

Subject: 9-Demethyl-9-deutero-retinal
Prof. B.L. Shapiro
Department of Chemistry
.Texas A & M University
College Station, Texas 77843
U.S.A.

Dear Professor Shapiro,

Last September our Bruker WM 300 NMR-apparatus was installed. We
are very happy with this addition to our NMR capabilities. In connec-—
tion with our work on visual pigments we prepared all-trans-9-demethyl- R
-9-deutero-retinal (fig 1), with a deuterium incorporation of 997 and we ~
measured the 300 MHz ]H—NMR, 75 MHz 13C—NMR, and 46 Miz 2H—NMR spectra.

In tables I and II the results are reported. Fig 2 shows the lH—NMR
spectrum with the expanded vinylic region in the insert. Assignments
13C_

were checked by double resonance techniques. In the case of the NMR

the peaks of C7, €0 and C12 were assigned on comparison with published
data of retinoids . The signal of C9 is a low intensity triplet due to
the coupling with deuterium. The 2H—-NMR in CCl4 at 46 MHz shows one
signal at 6,48 ppm for the 9-D.

Table I. ]HrNMR of all-trans-9-demethyl-9-D-retinal in CDCl, relative to

TMS at 300 MHz. >
Proton Sy Proton Sy
1,1'-CH, 1.04 - 7-H 6.35 1(7,8) 15.6 Hz
2,2'-H 1.46 8-H: 6.19 J(10,11) 11.0 Hz .
3,3'-H 1.61 10-H 6.30 J(11,12) 15.2 Hz -
L4'-H 2.03 1i-H 6.82 I(14,15) 8.2 Hz —
5-CH, 1.74 12-H 6.34
13-CH, 2.29 14-H 5.96
15-H 10.10
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Table II. 13C—NMR of all-trans-9-demethyl-9-D-retinal in CDCl, relative to

3
TMS at 75,5 MHz.

Carbon GC Carbon GC Carbon EE

1 34.15 8 132.61 15 191.00
2 39.74 9 138.73 16 28.89
3 19.09 10 130.01 17 28.89
4 33.35 11 136.60 18 21.75
5 131.83 12 134,02 20 12.96
6 137.34 13 154.47

7 135.16 14 129.04

1. G; Englert, Helv. Chim. Acta, 58, 2367-2390 (1975).

Sincerely yours,

L{5244¢;‘ ';ibﬁwﬁz/4 C;%gg;;////’j’,f-éi46;7\.

J.A. Pardoen G.K. 't Lam C. Erkelens

3. Lugtenburg
(intensity reduced
16 17 _ 20 by Editor)
CHy CH D CHy
3 >3y 11

4 H3

Fig 1. All-trans-9-demethyl-9-D-retinal.

L T T T ™ L§ Y T Y T T

6,8 6,6 6,4 6,2 6,0

| e 11—

10 8 6 L 2 0
fig 2. ]H—NMR (300 MHz) spectrum of all-trans-9-demethyl-9-D-retinal
in CDCl, relative to TMS.

3
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i“:‘;:' United States Science and Aagricultural Research 600 East Mermaid Lane
E\&35) Department of Education Northeastern Region Philadelphia
Agriculture Administration Eastern Regional Pennsylvania
Research Center 19118

October 27, 1981

Professor B. L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Subject: Structural alteration during 13C CP-MAS NMR spectroscopy
Dear Professor Shapiro:

In recent studies of crystalline carbohydrates by CP-MAS 13C NMR spectroscopy,
we have examined a-D-glucose in its anhydrous® (orthorhombic) and monohydrate?
(monoclinic) states. During the course of these experiments we observed that
after long periods of signal averaging which were necessary to obtain spectra
of glucose (TlH a-D-glucose*Hp0 77 sec, T, a-D-glucose anhydrous = 40 sec),
the a-D-glucose*H,0 was partially transforméd into the anhydrous form. This
phenomenon appears to depend on the duration of sample H irradiation and
spinning. The accompanying figure shows the progress of the a-D-glucose°*H,0
transformation with a 256 msec acquisition time and a magic angle spinning rate
of 2.1 KHz. The resonances at 861.77 and 64.51 represent the C-6 carbons of
the monohydrate and anhydrous forms (established independently with pure com-~
pounds). An increase in the acquisition time to 0.5 sec resulted in an increase
(approximately 50%), in the rate of conversion of the monohydrate. Neither !H
irradiation (11 Gauss at 15 MHz) nor magic angle spinning (2.1 KHz) alone, for
comparable periods of time, produced this structural modification. It appears
that a combination of centrifugation (12-15 G of force acting on some portion
of the sample) and low energy microwave irradiation (11 Gauss at 15 MHz) has a
synergistic effect on the liberation of water from the crystalline state.
Ultimately this water must diffuse to the walls of the rotor whereby it may
escape through the vapor permeable threads of the rotor cap. Conversion seems
to be limited to approximately 40% which is probably a consequence of the
pressure drop across the cross section of the sample within the rotor.

So far we have only observed this effect with the monohydrate of «~D-glucose,
presumably because water is known to be loosely bound to the glucose molecule3.
In any event, care should be taken when examining hydrated crystals by CP-MAS
NMR not to irradiate and spin the samples for unnecessarily long periods of
time.

Sincerely,

Q@M @M@ | A et /- Htcha—

Philip E. Pfe Kevin B. Hicks

1. G. M. Brown, H. A. Levi, Science (1965) 1038.

2. R. C. G. Killean, W. G. Ferrier, and D. W. Young, Acta Cryst., 15 (1962)
911.

3. T. Hatakeyama, H. Yoshida, C. Nagasaki, and H. Hatakeyama, Polymer 17
(1976) 559.

()
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a-D-GLUCOSE

T,= 40 sec
anhydrous
T,= 77 sec
(monohy-d rate

Acg = 256 ms
Scan= ZOOW
LAWY

or

. -
Acg = 256ms |
Scan =824 \
Acg = 256 ms ‘
Scan = 200 \w .
- Arv\f"/\'\_r'\w'\”vv
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15 MHz L3¢ cp- MAS spectrum of Q-D-glucose - Conditions: spectral
width = 2 KHz, contact time = 1 msec, repetltlon rate = 280 sec.
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HALL-ATWATER LABORATORIES
MIDDLETOWN, CONNECTICUT 06457

TEL.: (203) 347-9411
Dr. Philip Bolton

DEPARTMENT OF CHEMISTRY

October 27, 1981

Proton Observe INEPT

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

Dear Barry:

Sometime ago there was an effort here to see how well proton
observe INEPT could actually be. For many samples the
proton observe INEPT might be a viable alternative to the
two-dimensional experiments I have been doing in collaboration
with Geoffrey Bodenhausen. The proton observe INEPT could also
be used, in principle, to detect the carbon-13, nitrogen-15,
etc. proton satellite peaks. However, the suppression of
the background signals was never quite good enough as discussed
below. Gareth Morris and Ray Freeman published the basic
idea a few months ago but the level of suppresion of unwanted
signals they obtained was even worse than that obtained here.

The basic idea for the experiment is quite simple. The
proton magnetization is saturated for two reasons: to build
up the population differences between energy levels connected
by phosphorus-31 transitions via the NOE and to eliminate all
of the normal proton magnetization. A straightforward INEPT
procedure is then used to transfer the phosphorus-31 population
differences to protons with subsequent observation of the
proton signals. The real trick in this experiment is to
effectively suppress all signals not arising from population
transfer.

The method used here hits a level of suppression of about
50,000 fold compared to Morris and Freeman's 800 fold.
An elaborate phase cycling, 64 different combinations,
is needed to reach this level of suppression. The example
shown in the figure shows the signals from 3' CMP in
water. In the normal proton spectrum the intensity of
the HOD signal is about 1,250 times that of the H. and Hl'
signals of the nucleotide each of which is about g times as
high as the H,, signal. 1In the proton observe INEPT spectrum
the H3. signai is about 6 times that of the HOD signal. Thus,
the HJ, signal is enhanced relative to the HOD signal by about
50,000 fold. Nevertheless, this is not good enough for most
demanding experiments compared to the perfect suppresion obtained
in two dimensional experiments. Also, the proton observe INEPT
experiment is relatively worthless when inequivalent protons
are coupled to the phosphorus-31l. Thus, the approach was abandoned.

e P
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Varlan / 611 Hansen Way / Palo Alto / California 94303 !/ US.A.

Dear Barry

I'd 1ike to take this o
shops for 1981-82.

October 15, 1981 varian -~

pportunity to announce our new series of NMR Work-

We have expanded our format to cover i
' . advanced topics as well
as basic, and have split the course into two parts. ;

be of interest to experienced NMR spectroscopists,
new techniques which have appeared on the scene onl
Although the cost for each workshop is $200,
and Basic get both for a total of $300.

The Advanced Workshop may
since it covers many of the
y within the last two years.
those who take both the Advanced
The agendas are given below. For

details of registration, call a local Varian Sales office or me at (415) 493-4000.

Workshop |

Sincerely yours,

//EEZige A. Gray

NMR Applications Laboratory .
Varian Instrument Division B

Basic ¥*C NMR and FT Spectroscopy

Basic Pulsed NMR
Fourler Transform Techniques

12C NMR Technigues and Appiications
Since Varian’s 13C NMR Workshops began in 1974, more
than 1,000 chemists, biochemists and spectroscopists
have participated. Conducted by a facuity of knowledge-
able NMR scientists, this two-day, non-commercial
course is open to all interested persons at a nominal
charge of $200 to cover the costs of tuition and printed
materials.

Dates and Locations

Dec.8,9 G.D. Searle Research Laboratories
Chicago, lllinois

Jan. 26,27  University of Houston
Houston, Texas

May 1€,19  NASA Lewis
Cleveland, Ohio

FIRST DAY
8:00-9:00 Registration

9:00-10:00  Gensral Ovarview of 3C NMR
Properties of 13C nucleus, methods
of detection, spectral characteristics,
chemical shift range, spin-spin coupling
measurements, relaxation, proton
decoupling, structure-solving techniques,
off-resonance decoupling.

10:00-11:00 The Chemical Shift
Empirical chemical shift correlations,
model compounds, additivity of 13C
shifts, solvent effects, conformational
effects, functional groups.

11:00-12:00 Problem Session #1
A session devoted to applying basic chem-
ical shift data and off-resonance spectra
for determination of chemical structure.
Direct class participation with staff-student
interaction on one-to-one level.

12:00-1:00 Lunch

1:00-2:00 Problem Session #2
Continued problem-solving.

2:00-3:00 Coupling Constants and Decoupling
Experiments
Off-resonance, gated and suppressed Over-
hauser decoupling, selective decoupling,
graphical methods. The use of direct
and fong-range coupling data for structure
determination and assignments.

3:00-3:30 Break

3:30-5:00 The Pulsed Fourler Transform
Experiment: Basics
Pulsed excitation, NMR detection, pulse
width and repetition rate effects, the
rotating frame model, hardware require-
ments, digital requirements, signal
processing, the Fourier transform.

SECOND DAY :
8:30-9:30 The Pulsed Fourier Experiment: -
Optimization and Quantitation .
Sensitivity and resolution enhancement, N

use of Ty criteria, Overhauser effect
variability, gated decoupling requirements,
digitization and data point considerations,
chemical methods, sample preparation,
sample size and optimization, operational
opportunities and pitfalls.

9:30-10:00  Break

10:00-11:00 Problem Session #3
Further spectral interpretation involving
coupling data and off-resonance spectra.
Structure determination. Exercises in
proper choice of instrumental parameters
for different types of samples.

11:00-12:00 Applications of *C NMR: An Overview
Several examples of the use of H and 13C
NMR data In solving structural problems,
particularly with respect to the strategy
involved and the use of different experi-
ments for special purposes. Applications =
in the areas of homopolymers, copolymers,
biomolecules and natural products.

12:00-1:00 Lunch

1:00-2:00 Problem Session #4
Further practical problem-solving.

2:00-3:30 Special Expariments: T, Tz, NOE and
APT

Introduction to the mechanisms and

measurements of spin-lattice and spin-

spin relaxation. lllustration of typical con-

siderations involving estimate of T and Tz.

Use of T1 and T2 as assignment criteria.

Description of the nuclear Overhauser

effect, its measurement and value .
in quantitation and detailing of molecular ’
motion. Determination of numbers of e
protons per carbon using APT.

3:30-4.00 Break

4:00-5:00 Problem Segslon #5 and Wrap-up
Further spectral interpretation and
relaxation experiment interpretation.
Questions and answers.
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Workshop B

Advanced Technigues in NMR

Advanced Puised NMR
Two-Dimensional NMR

High-Resolution in Solids

The objective of this new Varian NMR Workshop is to
familiarize users with some of the new concepts in NMR
and to encourage their use as practical techniques for
problem-solving.

These new concepts include 2-D NMR, which, in
conjunction with more powerful magnet systems, has
stimulated the study of increasingly intricate structural,
conformational, and dynamic problems.

Advanced Pulsed NMR techniques allow spectros-
copists to overcome the former limitations of selectivity
and sensitivity in order to explore applications that
have been, until now, inaccessible.

Another new, promising analytical tool, High-Resolu-
tion NMR in Solids, which is now emerging from the re-
search laboratories for practical use, will also be studied.

Dates and Locations

Dec. 10,11 G.D. Searle Research Laboratories
Chicago, lllinois
Jan. 28,29 University of Houston
Houston, Texas
May 20, 21 NASA Lewis
Cleveland, Chio
FIRST DAY
8:00-9:00 Registration
9:00-10:00 New Methods of Pulsed Excitation

Requirements of modern pulse program-
mer for new pulse sequences. Under-
standing of pulse sequence language
and terminology. Spin-echo funda-
mentals and polarization transter. Phase
alteration and cycling effects. Use of
composite (sandwich) pulses. Selective
excitation. Multiple quantum excitation.

10:00-10:30  Breal¢

10:30-12:00 Multinuclear NMR
Consideration of nuclear properties, such
as spin, T1, T2, NOE, regarding observed
sensitivity, resolution and potential appli-
cations. Hardware considerations. Use of
quadrapole echo. Practical guidelines.
Examples are application of SN, 2H, 295j
and other nuclei.

12:00-1:00 Lunch

NMR of Solids: Fundamentals
Fundamental approaches to solids. Magic-

1:00-2:00

angle spinning, cross-polarization and dipolar

decoupling. Muftiple-phase techniques.

Relaxation effects. Quantitation and methods

of selective emphasis based on relaxation.

Dynamics in the solid state. Cross-polarization

vs. gated decoupling—when is one prefer-
able? Carbon discrimination. Sideband
suppression by convolution and/or echo

methods. Effect of N on solids spectra. Field

dependsnce considerations. Sensitivity vs.
sidebands —what is the optimum operating

field? Resolution enhancement techniques.

Contact time dependencs of intensity.
2:00-2:30 Break
2:30-3:30 NMR of Solids: Applications

Examples of the use of CP/MAS techniques in

the areas of polymers, fossil fuels, pharma-
ceuticals, crystal morphology. Other nuclei
applications: 5N, 29Si, 27Al,

3:30-4:00
4:00-5:00

8:30-9:30

9:30-10:00

10:00-10:30
10:30-11:00

11:00-12:00

12:00-1:00
1:00-2:00

2:00-2:30

2:30-3:00
3:00-4:00

4:00-5:00
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NRR of Sollds: Discusslon and Questions

Agplications of INEPT

Use of INEPT in sensitivity enhancement,
determination of degree of protonation,
elimination of solvent resonances, determina-
tion of heteroinuclear couplings with high
sensitivity and determination of proton Tis.
Other nuclei enhancement with examples of
5N and 2Si. Routine utilization techniques.

SECOND DAY

Two-Dimensional NMR Spectroscopy:
Fundamentals

Principles and methods. Hardware and
software requirements. Data system consid-
erations. Output devices. Pulse sequences.
J-resolved and correlation methods for homo-
nuclear and heteronuctear systems. Use in
structure determination and as a substitute
for homonuclear spin decoupiing. Use of
heteronuclear correlation for unraveling a
proton spectrum. Techniques for minimizing
time requirements for 2-D studies. How to
do “routine” 2-D “real-life” problems.

Optimal Data Handling

Efficient use of weighing functions and

data points in FT NMR. Zero-filling, reverse
transform, optimal sensitivity- and resolution-
enhancement, convolution-difference,
apodization methods.

Break

High Dymanic Range Techniques
Fundamental requirements for very high
dynamic range {>100,000). instrumental
limitations and data system limitations.
The “word-size problem.’ Integer and
floating-point mathematics consider-
ations. Example in **C NMR of high
polymers and 'H NMR in H20 solutions.
How to handie mixed solvent or high
concentration situations.

Two-Dimensional RMR Spectroscopy:
Applications

Examples of the use of 2-D for solving
structural problems, assignment tech-
niques, and correlating chemical shifts.
Use of 2-D in polypeptide analysis,
pharmaceuticals and other areas.

Lunch

13C Satelllte COSMIC Analysis and
13C-13C Double Quantum 2-D

Use of 13C satellite excitation and data
analysis. Automatic spectral analysis
using COSMIC to assign bonds, J(CC)
values and isotope shifts. Use of the
multiple-quantum 2-D analog of the experi-
ment to generate unequivocal atom
connectivities. Practical considerations.

Optimizing the Ty Experiment
Methods of pulse excitation and analysis.
Homogeneity of 'H rf fields. Sample size
considerations. Use of composite pulses.
Data analysis methods. Caveats in the
use of T1 data.

Break

Bilological Applications and

FT NMR Methods

Working In Aqueous Solutions: Solvent
suppression, solvent elimination, via selec-
tive excitation; NOE and transient NOE;
2-D methods. Heteronuclear Decoupling:
Sample heating in salt solutions, bi-leve!
techniques, modutation effectiveness,
tradeofts in preserving sample integrity
vs. performance. Isotopic Substitution
Strategies: Genetic engineering tech-
niques, living cell cultures. In Vivo Studies:
Topical NMR. whole body imaging.
Invited Speaker

A guest lecturer will speak on a modern
application of NMR techniques in an area
of current research.
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FACULTE DES SCIENCES NANTES, October 12, 1981
Université de Nantes - UER DE CHIMIE

CHIMIE ORGANIQUE PHYSIQUE
E.R.A. n® 315 - C.N.R.S.

Professor B.L. SHAPIRO

Department of Chemistry
Texas A & M University

College Station

TX 77843 U.S.A.
title : FMR and GERM meeting

Dear Barry,

We should like to announce the organization of a joint
meeting of the Fachgruppe Magnetische Resonanz der GDCh and the Groupe
d’Etudes en Résonance Magnétique (GERM) in 1982, It will be held from .
March 10 to March 12, in the Ancienne Abbaye des Prémontrés, in PONT-
a-MOUSSON, France.

Twelve invited lectures and two poster sessions will cover
applications of NMR in France and Germany. Lectures will be in English,

but posters can be presented in English, French or German.

For further details contact GDCh, Postfach 900440, 6000
Frankfurt 90, Germany or Dr. P. SERVOZ-GAVIN, C.E.N.G., 85 X, 38041 GRENO-
BLE Cedex, France.

Yours sincerely.

Gérard J. MARTIN

Téléphone (40) 74.50.70 - 2, rue de la Houssiniére - 44072 NANTES-CEDEX (FRANCE)
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Dr. W. Bremser c/o

BASF Aktiengesellschaft

BﬁAﬂS‘F Aktiengesellschaft - D-6700 Ludwigshafen

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

22.10.1981 WBr/CK
NMR IN FRANCE AND GERMANY D-ZHV - B 9
Tel. 0621/60-28401

Dear Barry,

we herewith announce to all interested readers a Jjoint conference of
the Groupe d'Etude de Resonance Magnétique and the Fachgruppe Megne-
tische Resonanz Spektroskopie, which will serve to emhance scientific
cooperation across the borders and may show the broad spectrum of
applications of nmr in these two countries. In addition the seclusion
of a beautiful old monastry and the opulent French cuisine should
strengthen the personal contactes among devoted scientists. The meeting
will take place in the Centre Culturel des Prémontrés, Pont-d- Mousson,
France (situated between Metz and Nancy) from the evening of march 9
till noon of march 12, 1982. The conference language is English, how-
ever, posters can be presented in English, French or German. Plenary
lectures will be given by Bimnsch, Cavagna, Courtieu, Delpuech, Gagnaire,
Gueron, Kdéhler, Mannschreck, Nechstein, Pouzard, SpieB, and Ziessow.
Further details can be obtained from Prof. Servoz-Gavin, Grenoble, or

the German Chemical Society, or myself,

Best regards,

ey

W. Bremser

Telefon (06 21) 80-1 (Vermittiung) Bankverbindung: Landeszentralbank f\il? Qe;teetsenscptan;g—mgo L;dvggrs;halen
: . ursichtsratsvorsitzender: Bernhar mm

Telex 464811 bastd (Zeptrale) . 6700 Ludwigshafen, Girokonto 545 07300 Vorstand : Matthias Seefelder, Vorsitzender :

Telegramme : BASF Ludwigshafenrhein (BLZ 545 000 00) Hans Moell, stellv. Vorsitzender

Hans Albers; Ermnst Denzel:

Erich Henkel; Wolfgang Jentzsch;

Horst Pommer; Kari August Wetjen ;
Herbert Willersinn ; Hans Joachim witt
Registergaricht: Amtsgericht Ludwigshaten,
Eintragungsnummer: HRB 2000
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S FACULTAD "N

£ CNCIAS EXACTAS ™)
Y NATURALES

— Buenos Aires, october 23, 1981.
ENIVERSIDAD DE BLENOS AIRES

FACCLTAD DE CIENCIAS EXACTAS Y NATURALES

Prof. Bernard L.Shapiro.
Department of Chemistry.
Texas A, & M, UTiversity.
College Station, Texas 77843,
U.S.A.
Title: Help: I need a Tape!

Dear Prof. Shapiro:

May I please ask you to publish this request for help in
a rather silly problem of mine? Thank you!

For some years we have been using in this Taboratory a
Nicolet NMR-812 minicomputer, also called 1080 System,and only Tlast
year we have been able to get funds to complete our system with a
Diablo NIC-294 Disk ( Tow density ).

After month and month of "red tape" we received ( at last!)
the disks (two of them) together with a new teletype and two big pro-
grams:one for the automated measurement of T1 and the other for Cor-
relation Spectroscopy.

Unfortunately the Nicolet people forgot that,to be able
to use the disk one should be able to inicialize them and the computer N
must be tought to command the disks.For this purpose a rather small,
though special tape, is needed.It is called DEMON - II .

At nowadays rate of technology's development there seems
there is today nobody at Nicolet who remembers about this tape.O0f course
I do not blame them.They are so busy with megabyte buble memories and
3-D Colour F.T. to bother about such small things 1ike a disk software!
At Teast, at this conclusion I reached after several letters, telexes

~and phone calls. '

May some reader of this letter, and owner of a NIC-294
disk system,commiserate with the undersigned and bother to make a du-
plicate tape of the DEMON - II and send it to the adress given below?
If,beside this,he could find some time to make also duplicates of the
IMP (Integrated Monitor Package) that is:Disk Editor, Disk Command In
termpreter,Disk Assembler,Disk Loader,Disk Move Program and Disk I/0
Supervisor,it would be extremely appreciated.But,please: Do not take
too much trouble.I would be satisfied with the DEMON - II tape.At least
I would be able to use the disks!

Thanking all of you,readers, for your attention,I remain

very truly yours.
")
Y/ fow 27>

Dr. V.J.Kowalewski.
‘Facultad de Ciencias Exactas. —
(1428) Buenos Aires.

- Argentina.
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STATE UNIVERSITY OF NEW YORK AT BINGHAMTON

IDENTITAS Binghamton, New York 13901

EXCELLENTIA

Department of Chemistry
Telephone (607) 7982298 October 28, 1981

c/o Kay Struzick

TA+MU NMR Newsletter

B. Shapiro, Editor
Department of Chemistry
Texas A&M University

College Station, Texas 77843

VARIAN HA-100D NMR SPECTROMETER AVAILABLE

Twelve year old instrument is in excellent working
condition. Has N.M.R. specialties heteronuclear capability
(D2, c13, N15) with decoupling and Varian variable temperature
probe. Terms negotiable for mutual convenience. Contact
David C. Doetschman (607)798-2298.

Lo & Koetsh..

David C. Doetschman

Department of Chemistry-
State University of New York at Stony Brook
Long Island, NY 11794

StﬂnYBrOOk telephone: (516) 246-5050

Professor Bernard 1. Shapiro
Department of Chemistry

Texas A&M University

College Station, Texas 77843

POST-DOCTORAL POSITIONS AVAILABLE

Dear Barry:

Two or three post—doctoral positions will be available in my laboratory,
beginning December 1, 1981 for work on advanced NMR zeugmatographic imaging
techniques. Candidates should have experience with NMR hardware, such as the
design and construction of probes and other components, and with the under-
lying principles. Knowledge of digital devices and computer programming would
also be very useful. Those interested should write to me as soon as possible
and arrange for at least two letters of recommendation to be sent at the same
time. We are an Equal Opportunity/Affirmative Action Employer.

Yours truly,

2ol

/Aﬂé//‘

Paul C. Lauterbur
Professor of Chemistry and
Research Professor of Radioclogy
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DEPARTMENT OF PHYSIOLOGICAL GHEMISTRY

THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE ,
725 N. WOLFE STREET - BALTIMORE, MARYLAND 21205

October 5, 1981

Used Varian Equipment Available

Bernard L. Shapiro

Editor and Publisher

TAMU NMR Newsletter

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

Dear Barry:

Sorry to be slow in responding -- my excuse is the recent move of
my laboratory to the Johns Hopkins Medical School. A1l went well during the
move, with the important exception that our Varian E-4 EPR spectrometer
console was dropped in the moving van -- fortunately it was insured and has
been repaired. The moral of the story is to fully insure everything during
a move for replacement cost.

As a result of the move we have inherited some Variah NMR equipment

which we probably will not use and can offer for sale. These components are:

1. Model V3506 12" Magnet Flux Stabilizer

2. Model V3507 Slow Sweep Unit for 12" magnet

3. Model 4365 Field Homogeneity Control Unit for 12" magnet
4. Model 920091 Spinner Speed Tachometer and Lock Level Meter
5. Model V4367 Field Homogeneity Controller for 15" magnet.

Any offer will be considered.

Yours sincerely,

e

Al Mildvan

1,
Joe Schaffer

TELEPHONE 955-5000
AREA CODE 301

N
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Oxford Research Systems Limlted
Ferry Hinksey Road, Oxford OX2 0DT, England
Telephone 0865 43294 Telex 83413

RESEARCH SYSTEMS <I>

Professor B.L. Shapiro, : Date 21 October 1981

Department of Chemistry,

Texas A & M University, Our Ref. DS/SIE
College of Science,

College Station, TX 77843, Your Ref.

USA.

RE: NMR SPECTROSCOPISTS REQUIRED

Dear Barry,

Oxford Research Systems is a company within the Oxford Instruments Group who
manufacture Topical Magnetic Resonance spectrometers. These spectrometers are
nulti-nucleus FT NMR spectrometers designed for biochemical and medical
research, which can obtain high resolution spectra from localised parts of

the sample. The spectrometers use ultra wire-bore superconducting magnets
which can accommodate animals or people.

We are in the process of expanding our application/development capabilities
both here at our production facilities in Oxford and also in the USA.

May I use your Newsletter to encourage anyone interested in joining us to
contact me at the above address?

Best Wishes.

Yours sincerely,

N

DR. DEREK SHAW
Marketing Director

Directors: P. Hanley (Managing)}, G. B. Marson, D. Shaw

Registered Office: Southampton House, 317 High Holborn, London WC1N 7NL

Registered Number: 1494080

A MEMBER OF THE OXFORD INSTRUMENTS GROUP
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National Bureau of Standards
Washington, D.C. 20234

October 26, 1981

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

Dear Barry:

We would Tike to bring to the attention of readers of the NMR newsletter, the
availability of National Research Council-National Bureau of Standards Post-

doctoral 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 opportunities, and
research advisers may be obtained by writing or calling Dr. Robb Thomson,
National Bureau of Standards, Washington, DC 20234, Telephone 301/921-2103,
or one of the undersigned people.

Final applications must be postmarked not later than January 15, 1982, and
received in the Associateship Office not later than January 25, 1982. The
Associateship O0ffice will notify applicants of the disposition of their
applications in March 1982. Appointments usually. begin after September 1, but
may begin during the period April 1, 1982 to February 1, 1983. The NRC-NBS
Associateships are for U.S. citizens only; the current salary is $24,736 for
engineers and metallurgists, and $23,566 for others; 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 four
fixed frequency probes and one broad-band probe, and a Bruker CXP-200 wide-
bore with a fluorine probe, two broad-band probes, and a carbon-13 CP-MAS
probe. The people involved and their principal interests and telephone
numbers are listed below.

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,

= R

Bruce Coxon Rol1f B. Johannesen
Organic NMR Inorganic NMR
301/921-2867 301/921-3419

;xﬁ¢53%~<1

David L. Vanderhart )
Polymer NMR, principally solids
301/921-3344

UNITED STATES DEPARTMENT OF CONMMERCE











